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APRESENTAÇÃO | FOREWARD

A U.Porto assumiu o compromisso estratégico de consolidar o seu posicionamento enquanto
universidade de investigação com relevância no contexto europeu. Ora, este objetivo implica a
adoção de estratégias de expansão e qualificação das atividades científicas, bem como uma
relação mais estreita entre o processo de ensino-aprendizagem e a produção de conhecimento.
Por outras palavras, importa não só produzir mais e melhor ciência, mas também adequar as
práticas e modelos pedagógicos à dinâmica de investigação, desenvolvimento e inovação que se
verifica nas diferentes unidades orgânicas da U.Porto.
Neste contexto, o IJUP surge como um instrumento fundamental para incentivar os estudantes a
desenvolverem atividades de I&D+i e a ganharem, assim, metodologias de aprendizagem através
da ciência, rotinas de produção de conhecimento científico, experiência na gestão de projetos e
hábitos de trabalho em equipa.
Concomitantemente, o IJUP possibilita uma enriquecedora experiência de comunicação de
ciência, ao replicar o ambiente de um congresso científico em que os autores dos projetos têm,
sob escrutínio dos seus pares, de expor e debater os resultados obtidos.
Por tudo isto, o IJUP tem efetivamente contribuído para o aprofundamento da cultura científica
na nossa comunidade académica e, em particular, entre os nossos estudantes. Basta ver como,
crescentemente a cada edição, o evento reúne largas centenas de participantes e mobiliza muitos
docentes e investigadores da U.Porto.
Esta forte adesão explica-se, em boa medida, pelo facto de o IJUP captar a essência do espírito
científico, ou seja, a sede de descoberta, a curiosidade obstinada, a observação empírica, o gosto
pela experimentação, a aptidão criativa, o impulso inovador e o prazer da partilha que
caracterizam os verdadeiros cientistas.
Razões não faltam, pois, para que o IJUP seja hoje um evento emblemático da U.Porto e mereça
o reconhecimento e empenho da Equipa Reitoral, em particular do Sr. Vice-Reitor Pedro
Rodrigues, que tem superiormente liderado a organização das últimas edições. Aproveito, aliás,
para agradecer a todas as pessoas envolvidas na realização do evento, desde o seu staff técnico
aos docentes do comité científico responsável pela análise dos projetos.
Quero ainda endereçar um agradecimento ao Santander Universidades, que é parceiro
institucional de referência da U.Porto e, uma vez mais, apoia o IJUP.
Para o final, deixo uma saudação especial aos estudantes autores dos projetos do IJUP 2021, a
quem agradeço a participação, felicito pelo talento e desejo os maiores sucessos académicos e
científicos.

António de Sousa Pereira
Reitor da Universidade do Porto
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The Geophysical Institute of the University of Porto in the context of the Cold War (19601963)
Monteiro, Inês, Faculdade de Letras da Universidade do Porto, Portugal

Abstract
This article aims to explore the role of the Geophysical Institute of the University of Porto
(Instituto Geofísico da U.Porto - IGUP) in the context of the Cold War between the years of 1960
and 1963. Throughout documentary analysis that are part of the IGUP archives, I intend to
understand its participation in the international network Scientific World-Wide Standard
Seismograph Network (WWSSN). A program developed by the United States Coast and Geodetic
Survey (nowadays U. S. Department of Commerce Coast & Geodetic Survey - C&GS) between the
1950s and 1960s, designed to obtain seismological measurements that were calibrated and
standardized at a global level, and thus generating a valuable collection of updated data,
afterwards made available for unclassified scientific research.
Given the relevance that this program had for the scientific area of Seismology, this research
attempted to understand how the project was managed over time and what were the forms of
its establishment and operation. It also meant to address the direct impact for IGUP itself, for the
University of Porto, for national and international Science and for the context in which Portugal
was entangled in the Cold War.
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Concerning Power: An Analysis of "Crónica de D. Afonso V", "Painés de São Vicente de
Fora" and "Tapeçarias de Pastrana"
Castro, Carlota Bellino Vieira de, Faculdade de Letras da Universidade do Porto, Portugal

Abstract
Based on the assumption that images carry in themselves, as signs of the times, evidences of
historical realities, this article concerns the representations of royal power presents in
"Tapeçarias de Pastrana" and "Painéis de São Vicente de Fora". Thus, with a focus in 1471, it aims
to understand the true meaning of the image associated with Afonso V, applying Erwin Panofsky's
iconographic research method.
If the iconology of the Portuguese royal power is usually most valued for the reign of Manuel I, O
Venturoso, we could argue that both "Tapeçarias de Pastrana" and "Painéis de São Vicente de
Fora" are an excellent example of the Avis dynasty's propagandistic ambitions. The
commissioning of this kind of works bequeathed an image of a sophisticated king, who carried
"numa mão sempre a espada, e noutra a pena" (always a sword in one hand and a quill in the
other). Although his ruling strategy did not always point towards that, tainted by the blood from
the battles of Alfarrobeira and Toro, which led some authors to see his government as a moment
of transition and relative regression between D. Pedro's regency and his heir apparent João II, o
Príncipe Perfeito.
Afonso V was the first king to create a royal Library in his palace and, just like tapestries and
panels, there would as well have been other works of Art consigned with the same purposes. As
for the account of events in "Crónica de D. Afonso V", apart from not be commissioned by the
monarch himself, completes this trilogy of power elements to emphasize the role that dynasty of
Avis wished to highlight. Each of those sovereigns sought to immortalize a vision of themselves,
but also of their generation and their kingdom as a whole. The propagandistic will from O Africano
king so obvious in his military campaigns, would be the most consummate in Arts and Culture.
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Jewish Criminality in the Reign of D. João II
MARQUES, Ana M. C., Faculdade de Letras da Universidade do Porto, Portugal

Abstract
The study of criminality in Portugal's Middle Ages is not new for sure, with countless works
devoted to this subject. Despite that, it must be underlined that Jewish people are not the main
character in them. Portuguese historiography reserves a very small space for the Jews: there are
undoubtedly works analysing some antisemitism characteristics of Portuguese medieval society,
still as a unit it turns out to be a constant repetition of stereotypes. It is possible to portraited the
Jewish merchant, the Jewish physician and even the Jewish moneylending, but rarely these
historiography studies showcase the "other face" of the Jews.
Thus, the aim of this investigation is to understand the impact that Jewish criminality had on
Portuguese medieval society. On one hand through the reading and interpretation of pardon
letters from the reign of D. João II, on the other the general laws regarding the status of the
Portuguese Jews. Is widely known that the Jews suffered and were discriminated in comparison
with the remaining medieval society, we know that they were victims of violent crimes committed
by the Christians, we know that social exclusion was a reality then.
However, as a Human being who was constantly the target of rejection and unfounded prejudice?
countless times even forged within the royal court? have there not been moments of revolt and
violence? Unlike the Christian, didn't the Jew steal? Would they not have committed adultery or
other sexual offenses?
Since there is a lack of information about Jewish criminality, a significant topic to understanding
our national medieval society, I will address this issue in order to establish a brief decade timeline,
focusing mainly during D. João II's kingdom. Therefore, analysing the Royal chancellery from 1482
to 1492, to compile some major features on Jewish criminality at that time.
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Prediction of atmospheric transport of VOCs originated by Matosinhos refinery
Mahú, Francisco, Faculdade de Engenharia da Universidade do Porto, Portugal
Vila, Maria Cristina, Faculdade de Engenharia da Universidade do Porto, Portugal

Abstract
The study of air quality has become an increasingly important topic, especially for understanding
anthropogenic emissions and their impacts. In this work, it was made an evaluation of the
dispersion of volatile organic compounds (VOC) from the chimneys in a refinery, in Matosinhos,
at two different points. These two points of analysis were the CUF Hospital in Porto and the Boa
Nova Private Hospital. These hospitals are in different relative positions, in relation to the
chimneys, which allows us to assess the influence of wind, altitude and distance. To determine
the VOC concentration in the air, more specifically benzene and xylene, two different methods
were used, which were then programmed in MatLab. One of the programs was based on the box
type model, which allows the study of the VOC concentration in the air and in other subcompartments. Based on this information, it is also possible to study the inhalation dose and the
risk (based on toxicological and carcinogenic properties) to which the permanent (such as hospital
staff) and temporary (such as users of these hospitals) population is exposed. It was also written
a program based on the Pasquill equation modified by Gifford. The results obtained, were then
graphically represented in 2D, 2.5D and 3D graphs. This way allows a detailed understanding of
the evolution of the released plume. The Boa Nova Private Hospital, although its much closer, is
no more exposed to these pollutants than the CUF Hospital. This is because the distance between
these two points does not allow wider dispersion and accumulation of the plume at ground level.
The wind is a decisive factor in the dispersion of pollutants, but the importance of other factors
such as its distance to the point of emission, and the stability of the meteorological conditions of
the site, is also evident.

11

Modalities of Work Organization Space-Time Flexibility for Work-Family Balance
Erika Quintão, Faculdade de Economia da Universidade do Porto, Portugal

Abstract
The present study aims to analyze the workers' perceptions about the space-time flexibility for
work-family balance. It is intended to elucidate the existing knowledge in the literature on the
subject and to understand to what extent the modalities of work organization related to spacetime flexibility have an influence on the work-family balance, in terms of their enrichment, taking
into account the work context Portuguese. This is an exploratory study, involving a questionnaire
survey, whose target audience was the active population residing in Portugal, focusing on
professionals with academic training in higher education, working in business organizations in the
public and private sectors. private, making a sample of 300 participants. The results indicate that
the perceived usability of the space-time flexibility modalities influences the work-family balance.
Workers, men and women, from the public and private sectors who enjoy flexible working
modalities, through formal and informal means, perceive less career costs compared to those
who do not. The perception of work-family balance on the part of workers is influenced by the
professional situation and composition of their households. The perception of space-time
flexibility, on the part of workers, in terms of career costs, negatively influences the work-family
balance. The degree of space-time flexibility, in terms of the workplace, is negatively associated
with the perception of work-family conflict and positive with the perception of work-family
enrichment. It is concluded that the degree of autonomy at work, in terms of proactive flexibility,
positively influences the perception of the family-work conflict, while, in terms of reactive
flexibility, negatively in the perception of the work-family and family-work conflict. Finally, the
degree of autonomy at work in terms of proactive flexibility has a positive influence on the
perception of work-family enrichment.
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Worldwide relocation of productions, wages, economic growth and social welfare
Pinho, Mafalda, Faculdade de Economia da Universidade do Porto, Portugal
Afonso, Óscar, Faculdade de Economia da Universidade do Porto, Portugal
Fortuna, Natércia, Faculdade de Economia da Universidade do Porto, Portugal

Abstract
This research develops a model to show the effects of relocation of production activities from
developed (North - the US) to developing (South - Brazil, Chile, China, Colombia, India and Mexico)
countries on wage inequality, economic growth, and social welfare. Relocations improve the
relative efficiency of production due to the enhancement in the worldwide allocation of
resources, expanding demand for labor. They also dynamically affect the technologicalknowledge progress and bias between countries. The bias, induced by the market-size and price
effects drags the inter-country wage inequality and economic growth. We proved that wages paid
in developing regions have been converging to the earnings paid in developed countries due to
improvements in relocation levels and sensitivities, regardless of the scale effects. When
relocation rises, the wage disparity between the US vis-a-vis South country decreases, particularly
in China, India and Mexico where relocation activities are already highly developed. As the scale
effects value boost and variations in the relocation sensitivity occur, we perceive that China and
India exhibit a greater impact on wage inequality. Relocation sensitivity also leads to positive
impacts on economic growth. As the parameter value rises, an enhancement in the dependent
variable is visible, especially in the presence of a price effect. Brazil, Colombia and Mexico reveal
a considerable increment on economic growth when compared to others regions, where a
significant boost in relocation sensitivity would be necessary for this variable to increase
remarkably. Concerning welfare, the results fluctuate around a long-term stationary mean,
except in China, India and Mexico, where there is a slight increase, with the exclusion of recession
years. However, a rise of relocations causes satisfactory impacts on consumers´ welfare,
particularly in China, India and Colombia, where the estimated values of relocation sensitivity to
consumption are higher.
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Traces of Religiosity in the Parish space. The study-case of Lever
Pinho, Inês, Faculdade de Letras da Universidade do Porto, Portugal

Abstract
Throughout the time the parish of Lever, in Vila Nova de Gaia, has always been divided by places
and as a result its community more dispersed. That´s why there always have been a need to
defend common interests, such territorial delimitation or protection against external forces,
which is a common and old practice in any community.
In Lever there are still visible traces of religiosity associated with the sacredness of its parish
space: chapels, "alminhas", churches, crosses, the church bell sound waves, inscriptions with
apotropaic signs or even sacred and protective images displayed in private/domestic spaces.
Their main objective was to protect the space where these communities lived, from all the evil
that could affect them, a phenomenon of sacredness and religiosity that should be recognize as
a cultural act with symbolism and dynamic character, manifested in the organization of the
territorial space, in the daily lives, beliefs and behaviors of those people.
The purpose of this communication is to understand which traces of religiosity and sacredness
are nowadays visible in Lever and how they would protect the population, while seeking to
understand them in the space in which they are placed. It also reflects on the role of these traces
for the community, if it is still relatable to them and if they believe in their protective power and,
otherwise, the attempt to raise hypotheses for the cause of their destruction and disappearance.
Finally, this communication is a contribution to local History, to clarify the existence and
endurance of these traces in time and space, but also to associate religiosity with habits, ways of
building and organizing spaces.
14

Creation of Resources for the Development of Listening Comprehension at A1.2 Level in
Portuguese as a Second Language
Yanping, Tang, Faculdade de Letras da Universidade do Porto, Portugal

Abstract
Oral comprehension plays a crucial role in the development of the communicative competence
of a foreign language. It is also considered to be the most difficult skill to learn due to its intrinsic
nature. When it comes to the teaching and learning of oral comprehension in the classroom, the
didactic materials are an indispensable element in carrying out activities. In this sense, using
action research methodology, a project was developed with A1.2 level students of the Semester
Portuguese Course for Foreigners, within the scope of the pedagogical internship of the Masters
in Portuguese as a Second Language/ Foreign Language, of the Faculty of Arts of University of
Porto, with the main objective of developing the oral comprehension of learners of Portuguese
as a Second Language, through the creation of authentic and semi-authentic resources. Based on
the theories of oral comprehension in foreign language learning, taking into account the context
of the pedagogical-didactic intervention, four didactic units that sought to answer the guiding
questions posed at the beginning of the investigation were implemented. After analysing the
results, we can conclude that: i.) the application of the class model centred on oral
comprehension - pre-activity, activity and post-activity - contributes not only to the success of
the activity of oral comprehension, but also promotes the development of other competences,
especially linguistic competence in the areas of oral expression and interaction; ii.) the exploration
of the didactic use of interactive videos enables new positive changes in the teaching and learning
of oral comprehension; iii.) the audio and audiovisual materials created during the pedagogical
intervention constitute an asset for the enrichment of didactic materials for the A1.2 level
learners of Portuguese as a Second Language.

Keywords: oral comprehension, communicative competence, didactic materials, interactive
videos, Portuguese as a Second Language.
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The absence of writing sub-processes in elementary and secondary education and its
consequences: a pilot-study with Portuguese students and the narrative text
Vieira da Silva, Joana, Faculdade de Letras da Universidade do Porto, Portugal

Abstract
Writing is a complex process and due to its complexity, writers "need to define the major
elements or sub-processes that make up the larger process of writing. Such sub-processes would
include planning, retrieving information from long-term memory, re-viewing, and so on" (Flower
& Hayes, 1981:368).
This article aims to inquire if the sub-processes of writing are taken into consideration by students
when writing a narrative text. This paper also sets out to identify the phenomena that arise from
the absence of the sub-processes planning and reviewing.
For this purpose, a pilot-study was carried out. It consisted of writing activity, applied to 40
students from the city of Porto: 30 elementary school students and 10 high school students. The
students were asked to write a short narrative text; together with the instruction, a draft sheet
was attached. After the activity was completed, students were instructed to use a different pen
color if they intended to review, correct, or modify any aspect of their text.
After analyzing the students' textual productions, it was possible to conclude that 83% of the
students did not plan their text, and 80% of the students did not review it. From the absence of
these sub-processes, we inquired that 25% of the textual productions did not comply with the
intended textual genre; 17% of the analyzed texts did not have a title and in 33% of the texts the
content of these did not match the title. It was also found that most texts contained significant
orthographic errors, both morphological and lexical. These errors were then classified according
to Girolami-Boulinier´s (1984) typology as usage errors, phonetic errors, and linguistic errors.
In the current Portuguese pedagogical practice, teachers do not attribute importance to the
planning operation, since this procedure is seen only as a primary phase, and to the reviewing
operation, since students can only make punctuation corrections and substitutions of words or
expressions.
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Characterization of menus for students in public restaurants in the areas surrounding
educational establishments
Barracosa, Rita, Faculdade de Ciências da Nutrição e Alimentação da Universidade do Porto,
Portugal
Campos, Mariana , Faculdade de Ciências da Nutrição e Alimentação da Universidade do Porto,
Portugal
Ferreira, Mariana, Faculdade de Ciências da Nutrição e Alimentação da Universidade do Porto,
Portugal
Ramos, Sofia , Faculdade de Ciências da Nutrição e Alimentação da Universidade do Porto,
Portugal
Vieira, Érica , Faculdade de Ciências da Nutrição e Alimentação da Universidade do Porto,
Portugal
Afonso, Cláudia, Faculdade de Ciências da Nutrição e Alimentação da Universidade do Porto,
Portugal
Rocha Ada , Faculdade de Ciências da Nutrição e Alimentação da Universidade do Porto,
Portugal

Abstract
Background: Consumption outside our home is an important determinant of food intake and it
has a major impact on people´s health. In younger populations, for those who spend most of their
time in school, it is essential that the food supply, at school or in their food environment, is
healthy. The high prevalence of overweight and obesity is one of the main public health issues in
Portugal, so it is a priority to model the food supply in order to create healthier environments.
This study aims to analyse student menus in public restaurants in the area surrounding
educational establishments, in order to characterise, classify and evaluate, in a qualitative way,
the student menus.
Materials and Methods: Initially, the criteria was developed to evaluate the quality of menus
entitled `student menu´, in public restaurants in areas surrounding educational establishments,
based on the Portuguese System of Planning and Evaluation of School Meals (SPARE).
Subsequently, 10 menus were analysed.
Results: The sample is composed by 10 menus, collected in Trofa, Porto, Viseu, Aveiro and
Coimbra. Of these, 80% were located in the areas surrounding high schools and 20% were near
universities. Each menu has an average of 3,8 meal options, in which water is rarely specified.
Only 10% of the menus include soup, fruit and information of allergens and none include
nutritional information. Regarding the protein source, red meat stands out, as well as the grilled
cooking method. Only 20% of the menus had a vegetarian option available. As for side dishes,
90% of the menus were served with french fries and, although there was a supply of vegetables,
most were served raw, as a salad.
Conclusions: It was found that the offer of healthy options is rare, with low variety as well as a lot
of fast food options. It is necessary to implement concrete measures to promote healthy eating
in the area surrounding school environments, namely to provide alternative menus to these
sector operators.
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The Art Osmosis Manifesto
Faísca, Adriana, Faculdade de Arquitectura da Universidade do Porto, Portugal
Cardoso, Rui, Faculdade de Arquitectura da Universidade do Porto, Portugal
Viegas, Luís, Faculdade de Arquitectura da Universidade do Porto, Portugal

Abstract
The present investigation "The Art Osmosis Manifesto", aims to understand the relationship of
duality between Painting and Architecture, in an affinity of relationships that put the two arts in
parallel. In this way, it was decided to investigate the work of the architect / painter Nadir Afonso,
a student from the Porto School of Fine Arts (later converted at ESBAP), an active member of the
"Grupo dos Independentes" and a collaborator in the studio of the architect Le Corbusier and
later Oscar Niemeyer. Parallel to his professional practice, Nadir Afonso developed his pictorial
work divided into several periods in which he constantly invoked architectural elements.
The objectives of the investigation, it is emphasized, a) The understanding of the architect's role
as an artist; b) The perception of an art work; c) The analysis of architecture in communication
with other artistic areas, more specifically with Painting; d) The development of a practical case
that exemplifies the influence of architecture in the practice of other artistic areas.
The methodology is associated with the structure organization, so in the first chapter the issue of
the role of the architect as an artist is highlighted through the creation of a chronology. In the
second, the study case is presented, in which Nadir Afonso's architectural, pictorial and
theoretical work is investigated. Finally, in the third chapter a practical study on the composition
of Forms is developed in order to understand the evolution in the creation of a plastic language
by the architect/painter.
The results obtained after the development of the investigation, refer to the existence of a duality
relationship between Architecture and Painting, in the case of Nadir Afonso's work. This
relationship was noticeable during the investigation of various periods of his pictorial work that
evolved in parallel with his architectural work.
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Saint John the Baptist Fort of Vila do Conde: from a military site to a nightclub
Silva, Ana J. C. e, Faculdade de Letras da Universidade do Porto, Portugal
Carvalho, Eduardo J. T. A. de, Faculdade de Letras da Universidade do Porto, Portugal

Abstract
The Saint John the Baptist Fort, located in Vila do Conde, is a military equipment, built between
1570 and 1793, with the purpose of protecting the harbor and market of the respective village,
and the river Ave´s bar.
After the evaluation of the Commission for the Inspection of Fortified Sites of the 3rd Military
Division, in the 19th century, the respective garrison was removed, leading to the end of its
military function and, consequently, paving the way to its abandonment.
In the 1980s, the City Hall of Vila do Conde notices the profitable potential of this building, and
its architectural qualities, by converting its structure into a hotel - incorporating, later, a nightclub.
In that same decade began the restoration and revitalization of the structure from 1983 to 1998.
From 2002 dates another intervention with the purpose of fixing spatial problems.
With this communication, developed in the context of the course unity of Heritage Management
inserted in the study plan of the bachelor in History of Art with the supervision of the Phd
Professor Maria Leonor Botelho, we aim to study these two contemporary interventions that
reshaped the history of this Fort now known as place of excellency in the city nightlife that, at the
same time, became the solution that allowed the preservation and conservation of a monument
classified as Public Interest since 1967.
Through the analysis of both architectural projects and others architectural plans, contextualizing
with the international heritage doctrine, and as a result, we hope to contribute to this Fortress
history by adding new outcomes to the interpretation of this building that, apart from the 17th
and 18th century, has not yet been studied.
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Decorative Arts in International Heritage Doctrine: Reflexion about its valorization and the
necessity of specific documentation
Cláudia Pires, Faculdade de Letras da Universidade do Porto, Portugal

Abstract
The purpose of this work is to reflect on the problem of decorative arts in the International
Heritage Doctrine, and in national legislation, namely portuguese legislation. The decorative and
applied arts are part of movable cultural goods, and are treated as such in the International
Doctrine, but a document that addresses their specific issues has not yet been discussed.
Therefore, it is in the sense of its gradual appreciation that it would be important to reflect on
the need to create a document in the context of ICDAD, the International Committee for
Museums and Collections of Decorative Arts and Design. Taking into account the Yamato
Declaration (2004) and the Faro Framework Convention (2005), to discuss the need for an
integrated approach to decorative and applied arts, in order to contribute to their protection and
valorization.
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Unravelling the crosstalk between root development, phytohormones, and zinc
deficiency in Arabidopsis thaliana
Benvindo, Ana Margarida, CIBIO-InBIO, Portugal
Campilho, Ana, CIBIO-InBIO/FCUP, Portugal
Assunção, Ana, Faculty of Sciences, University of Copenhagen/CIBIO-InBIO, Denmark

Abstract
Zinc (Zn) is a micronutrient essential to all organisms. Thus, a situation of Zn deficiency and its
effects on plant development, are topics of major interest in plant biology research. In
Arabidopsis thaliana, two basic-region leucine zipper (bZIP) transcription factors, bZIP19 and
bZIP23, act as Zn sensors and regulate the adaptation to low Zn supply by enhancing Zn uptake
capacity. Thus, we started an investigation line focused on the putative interplay between the Zn
deficiency regulatory network and hormone´s pathways that regulate root development and
morphology.
The effect of auxin and cytokinins (CKs), phytohormones essential for root and plant
development, on bZIP19 and bZIP23 was investigated by analysing their expression patterns.
Foremost, the obtained results we show us that the bZIP19 and bZIP23 expression patterns are
tissue-specific, complementary, and not altered by the plant Zn status. Moreover, we have
indications that CKs, but not auxins, seem to influence bZIP19 and bZIP23 expression. To
investigate the effect of Zn supply and Zn-deficiency-response regulators in phytohormones
pathways, we analysed auxin- and CK-related marker lines in bzip19 bzip23 double mutant
background as well as the single mutants. We concluded that Zn status does not seem to
influence polar auxin transport. However, we found that in one of the CK-related lines there
seems to be a decrease of expression in response to Zn deficiency, which suggests an interaction
between Zn supply and CK signalling.
Altogether, we propose that there is an interaction between bZIP19 and bZIP23, Zn deficiency
and CK. We may speculate that CK signalling serves as an integrator to mediate root development
in response to the plant Zn status. Nevertheless, further studies ought to be performed to
understand the role of bZIP19 and bZIP23 in the modulation of root architecture.
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To share or not to share?: understanding consumers willingness to disclose personal data
online
Barreira, Rita, Faculdade de Economia da Universidade do Porto, Portugal
Fernandes, T., Faculdade de Economia da Universidade do Porto, Portugal

Abstract
Service personalization requires the collection of large amounts of data, which can raise privacy
concerns. Yet, customers might be willing to share personal data in exchange for personalization
benefits. This means customers face the personalization-privacy paradox over the decision to
disclose personal data. This study aims to explore which personalization benefits are perceived
as more relevant to the disposition to share personal data, and which privacy concerns prevent
this behavior. Data collected from 402 individuals who have previously shared their personal data
with service firms allowed the verification of the paradox, in view of the privacy calculus. Services
were self-selected by participants and included a large spectrum of industries e.g., retailing,
financial, hospitality, streaming and health services, thus enhancing external validity. Findings
suggest that service personalization can provide convenience and hedonic benefits that impact
customers´ willingness to share personal data o line in a direct and positive way, particularly when
they perceive the service context as sensitive to potential personal data breaches. Yet, in contrast
with prior studies, information and economic benefits had no significant impact. We also found
that privacy concerns related to data collection and awareness of privacy practices impact the
willingness to disclose personal data in a direct and negative way. Through the analysis of indirect
effects, concerns over privacy control were shown to be the second strongest factor that explains
the disposition to share personal data online. Faced with tighter rules concerning the collection
and use of personal data, such as the General Data Protection Regulation, firms wish to obtain
customers´ personal data to provide personalized services. This study provides a clarification of
the factors that impact, positively and negatively, the willingness to disclose personal data online
with services companies.
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Training program application and its effects on Force-Velocity profile and interference on
front tuck execution in elite acrobatic gymnasts
Leite, Isaura, Faculdade de Desporto da Universidade do Porto, Portugal
Conceição, Filipe, Faculdade de Desporto da Universidade do Porto, Portugal
Ávila-Carvalho, Lurdes, Faculdade de Desporto da Universidade do Porto, Portugal

Abstract
This study aimed to investigate the force-velocity profile behavior during the counter movement
jump of 1st division and elite top and base gymnasts before and after a training program
application during a special transition period and its interference in front tuck execution. 28
acrobatic gymnasts (11-25 years old) were randomly divided by specialty in top gymnasts control
group (n=4), top gymnasts intervention group (n=7), base gymnasts control group (n=9) and base
gymnasts intervention group (n=8). Force-velocity imbalance was evaluated through MyJump2
before and after a 9-week training program application. A mixed anova for 2 evaluation moments
was used for all force-velocity profile mechanical variables (P≤0.05) and the magnitudes of change
were calculated using the effect size. The specific transfer was evaluated through front tuck
documentation and a survey (over a repeated measures T test). There were no significant
differences between groups. Despite the intervention groups increased weight, some intra-group
variables improved markedly. Base gymnasts intervention group improved 1.06 (1.56) cm in jump
height and 23.75 (4.16) % in force-velocity imbalance with an effect size of -1.19, indicating a
100% probability of a negative effect from the program (aiming to decrease this value). Although
top gymnasts intervention group force-velocity imbalance did not improved, force values
increased in 5.59 (5.47) N/kg with an effect size of 1.29 and 90% chances of a positive effect from
the program and jump height in 0.86 (0.05) cm. Lastly, intervention group front tuck execution
perception improved (P=0.013). Regarding the inclusion of a special transition period and
intervention groups increased weight, we concluded that the 9-week training program might
have mitigate these negative effects since gymnasts still managed to improve force-velocity
profile variables noticeably and their front tuck execution perception.
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A study of a sample of Portuguese BDSM population and their perceptions of
psychotherapists
Godinho, Laura, Faculdade de Psicologia e Ciências da Educação da Universidade do Porto,
Portugal
Oliveira, Alexandra, Faculdade de Psicologia e Ciências da Educação da Universidade do Porto,
Portugal

Abstract
The general objective of the present study is to analyze and interpret how Portuguese BDSM
practitioners perceive others´ reactions towards their sexual preferences. Specifically, we focus
on understanding the perceptions BDSM practitioners have of psychotherapists, independently
of having had professional contact with them. We also aim to assess how practitioners experience
BDSM, both on a personal and relational level, as well as their stance on disclosure of their
preferences to others and to psychotherapists. The methodology chosen for this study is based
on a qualitative semi-structured questionnaire, seeded by quantitative elements, both in data
collection and data analysis stages. Several topics are approached, namely the characterization
of the practices and experiences of BDSM practitioners, which allowed us to have a clearer view
on the habits of the sample of the Portuguese BDSM population. The effect pathologization and
stigma have on practitioners was also explored, as well as the experiences and attitudes of BDSM
Portuguese practitioners towards psychotherapists. The results allowed to add to the literature
information about the Portuguese BDSM community, namely regarding frequency of
engagement in BDSM, the age of emergence of BDSM interests, most liked activities and the ones
that are most practiced. The results also show that BDSM practitioners still suffer from stigma
and discrimination, and from the harmful associations being made, which impacts decision to
disclose and romantic/intimate relationships. It was also made clear that many practitioners
believe psychotherapists are not qualified to provide guidance in this area and may even react
inappropriately, despite also recognizing psychotherapy as beneficial. Finally, this study may
contribute positively to the exploration of the BDSM theme, particularly in terms of deepening
the knowledge of factors associated with the BDSM phenomenon within the Portuguese
population.
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The Curse of Manhood: Why Male Bashing Is Not The Solution
Acheampong Kelvin, Faculdade de Letras da Universidade do Porto, Portugal

Abstract
The focus of feminist studies, according to Bressler (2007) is to understand “the ways in which
women are oppressed—socially, economically, politically and psychologically—in order to
reduce, if not eliminate their oppression.” Regardless of the different shades of feminism in Africa
(Amaefula, 2021), however, there is an underlying presupposition that man is privileged at
woman’s expense. In many African societies, however, the use of the term “feminist”, for varied
reasons, poses several problems to female writers (Nkealah, 2006). Part of this reason seems to
be the negative connotation that the concept of feminism is often associated with: primary
among which is male-bashing, a concomitant result of the depiction of males as the primary
enemies of women (Frank, 1989). This paper will argue, drawing on radical separatist feminist
theory (Adzei, 2009), and using Naadawi’s Woman at Point Zero as a primary text, that malebashing, which seems to feature prominently in the texts of female African writers, is actually
counter-effective to the goals of feminism as it usually tends to focus largely on the consequences
of gender imbalance, rather than the factors which account for these consequences—for
example, the concept of toxic masculinity (Salam, 2019). In the conclusion, by drawing on the
dangers of mis-shaping feminism into “anti-men-ism”, it is highlighted that the battle for gender
equality is not only a women’s battle and that both men and women can, actually, be feminists
(Adichie 2014).
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Characterization of lifestyles and anthropometric assessment of students from preschool
to secondary education in a private education institution
Guimarães, Maria E., Faculdade de Ciências da Nutrição e Alimentação da Universidade do
Porto, Portugal
Teixeira, Beatriz, Faculdade de Ciências da Nutrição e Alimentação da Universidade do Porto,
Portugal
Poinhos, Rui, Faculdade de Ciências da Nutrição e Alimentação da Universidade do Porto,
Portugal
Afonso, Claúdia, Faculdade de Ciências da Nutrição e Alimentação da Universidade do Porto,
Portugal

Abstract
Introduction: Worldwide, there has been an increase in the prevalence of childhood pre-obesity
and obesity, associated with individual, environmental and lifestyle determinants.
Objective: To characterize the lifestyles and stature-weight status of students from preschool to
secondary education in a private education institution.
Methods: Questionnaire applied online to 83 students’ guardians of the institution, with
questions about sociodemographic characteristics, lifestyles and self-report weight and height.
Descriptive statistics were performed through the frequency of measures of central tendency and
a binary logistic regression model was calculated to identify the predictive factors for overweight.
Results: Students are mostly male (53%) and have normal weight (74.7%). The parents’ average
age is 44 years. Most of them practice physical activity outside school (66.3%) and spend, on
average, 120 minutes in sedentary activities. Most students comply with the National Sleep
Foundation's recommendations in terms of the number of hours of sleep (81.9%) and adhere
to the Mediterranean Dietary pattern (MDP) ≥ 8 values (92.8%). The parents’ average age was
the only factor inversely associated with overweight (Exp β = 0,837; IC 95% 0,71 - 0,99). Although,
without statistical significance, overweight was more associated with males, with more educated
parents, with those who do not practice physical activity outside school and do not
comply with the recommended number of hours of sleep, with less adherence to MDP and a
lower number of family’s healthy eating behaviors.
Conclusion: The population studied mostly practiced physical activity outside school, fulfilled the
recommended number of hours of sleep and showed a high adherence to the MDP. Most
participants had normal weight, in which overweight was found in approximately one quarter of
the sample. The parents' average age was the only factor inversely associated with being
overweight.
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Effects of emerging contaminants on microalgae bioremediation of wastewaters
Vale, Francisca, Faculdade de Engenharia da Universidade do Porto, Portugal Sousa, Cátia A.,
Faculdade de Engenharia, Portugal
Sousa, Henrique, Faculdade de Engenharia da Universidade do Porto, Portugal
Simões, Manuel, Faculdade de Engenharia da Universidade do Porto, Portugal

Abstract
Emerging contaminants (ECs), including pharmaceuticals compounds, represent a global concern
due to a continuous discharge through industrial practices and anthropogenic inputs. ECs possess
serious ecological threats and potential risks to human health and aquatic life, even at trace
levels. Moreover, the current treatment processes are ineffective for the complete removal of
ECs from wastewaters, highlighting the need for innovative approaches. Microalgae-based
bioremediation of ECs has recently gained scientific attention as a cost-effective and environment
friendly process. However, to optimize the microalgal bioremediation, a better understanding of
the physiological and metabolic effects of ECs on microalgae is needed. In the present work,
planktonic Chlorella vulgaris was exposed to residual levels of carbamazepine (CBZ) and
diclofenac (DCF), alone and mixed, in a synthetic domestic wastewater (SWW). The effects of CBZ
and DCF on C. vulgaris were evaluated in terms of cellular growth, esterase activity, production
of intracellular reactive oxygen species (ROS), photosynthetic pigments, extracellular proteins
and polysaccharides. The microalga was further evaluated for the ability to remove the main
nutrients from SWW, namely nitrogen and phosphorous. C. vulgaris was found to be efficient in
the removal of nitrogen and phosphorous in the presence of CBZ and/or DCF. However, the
exposure to CBZ and/or DCF decreased the microalgal biomass (up to 25%) and polysaccharides
content, without affecting the esterase activity. An increased of intracellular ROS production
(especially with DCF and ECs mixture), photosynthetic pigments and extracellular proteins was
found. The overall results demonstrate the ability of C. vulgaris for wastewater bioremediation.
Furthermore, the presence of CBZ and/or DCF caused an increase on photosynthetic pigments
and extracellular proteins production, probably as a protective response against ROS stress.
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Reproducibility and Validity of the KIDMED Index in a sample of Portuguese adolescents
Rei, M, Faculdade de Ciências da Nutrição e Alimentação da Universidade do Porto, Portugal
Severo, M, EPIUnit, Portugal
Rodrigues, S, Faculdade de Ciências da Nutrição e Alimentação da Universidade do Porto,
Portugal

Abstract
The KIDMED Index is frequently used to evaluate adherence to the Mediterranean Dietary Pattern
among children and adolescents, through 16 questions with the associated total score ranging
from -4 to 12. However, in the authors' best knowledge, the psychometric properties of this index
had not yet been investigated in Portugal. Thus, the main purpose of the present study was to
investigate the reproducibility and the validity of the KIDMED Index in a sample of 185 Portuguese
adolescents. The reproducibility was tested by comparing the application of the KIDMED Index at
two different times (two-week interval), using McNemar test and Kappa statistics. There was
moderate agreement (κw = 0.591, 95% CI = 0.485-0.696) and no significant change (p-value =
0.201) in the KIDMED Index classification, between the two applications. The validity was
explored by comparing the results obtained by the KIDMED Index and by the average of 3-days
Dietary-Record (DR), using Spearman's correlation coefficient and Kappa statistics. There was
weak correlation (ρ = 0.317; p-value < 0.001) and slight agreement (κw = 0.167, 95% CI = 0.0710.262) between the KIDMED Index classification and the 3-days DR-derived KIDMED score; and
moderate correlation (ρ = 0.423; p-value < 0.001) and fair agreement (κw = 0.344, 95% CI = 0.2020.486) between the terciles of the KIDMED Index and the Mediterranean Adequacy Index scores.
The results suggested an acceptable reproducibility and validity of the Portuguese version of the
KIDMED Index, in alignment with the few studies investigating psychometric properties of this
index in other countries.
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Schoolar architecture and urban space: rehabilitation and recentralization of schools in the
city
KOVÁCS, Alexandra, Faculdade de Arquitectura da Universidade do Porto, Portugal
SANTOS, André, Faculdade de Arquitectura da Universidade do Porto, Portugal

Abstract
The public-school network modernization program carried out by Parque Escolar E.P.E. has in its
priority was the adaptation of school buildings to contemporary requirements. The focus of this
study is on the redignification of the urban environment surrounding schools, instituting a
reflection on the bonds that were sought to establish with the city and its community, however
now faded.
The heterogeneity of the numerous secondary schools has shown a bond between the
development of the urban fabric and the perception of pedagogy, transforming, consequently,
the urban importance assigned to them as socioculturally aggregating and inclusive elements.
Schools were monitoring the availability of the city, but the weight of the building in the urban
fabric, the quality of architecture and the relationship it establishes with the context suffered a
sequent degradation in the approach to the 21st century, a condition that has been changed with
the Programa de Modernização de Escolas com Ensino Secundário (PMEES). Also recognised a
decrease in the quality of the urban environment and the dignity of equipment: what once
identified the centre of social and urban dynamics, was moved to the periphery, alienating the
commitment of the school building as a public institution in the urban context.
Consequently, the new solutions are decisive in the rehabilitation of the preexistences, conceiving
an opening to the city deliberately projected by the new pedagogical culture of integration. The
process unfolded in the recentralization and reconnection of school equipment with the urban
daily life, as well as in the preservation of the heritage identity: the school becomes a pretext for
the rehabilitation of the urban areas where it is inserted.
The presented abstract is part of the research project ESCOLAS: Complexidade e Interpretação
(CEAU-F AUP) and the development of the integrated master's dissertation (MIArq), supervised
by Professor Doctor André Santos.
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Vozes vivas of escola do porto: between contexts and experiences, ethics and aesthetics,
in the consolidation of identity
Cavaco, Margarida, Faculdade de Arquitectura da Universidade do Porto, Portugal
Santos, André, Faculdade de Arquitectura da Universidade do Porto, Portugal

Abstract
The idea and memory of Escola do Porto was built from relationships, teachings, experiences,
sharing, stories and, above all, values. Values defended by men who made other men. Values
that, as a whole, bring together and achieve a sense of identity and ensure their pertinence and
persistence.
To preserve the memory, it becomes necessary to evoke the atmospheres of Escola de
Arquitetura do Porto in order to highlight the predominant role of its protagonists, consolidating
their knowledge and involvement in the construction and affirmation of the Escola's identity.
The present study is part of a Master's thesis, developed within the research project VOZES VIVAS,
based at the Centro de Estudos de Arquitetura e Urbanismo (CEAU), of the Faculdade de
Arquitectura da Universidade do Porto (FAUP), and under the guidance and coordination of
Professors André Santos e Maria José Casanova.
It is required to investigate specifically the work developed, reflecting on each protagonist, in
their multiple experiences, and focusing on a context that values the dimensions of Ethics and
Aesthetics. Once these notions in Architecture have been apprehended, and the concept of
Escola do Porto is grasped, it is considered crucial to give an account of the men who lived, built
and constituted this Identity. Starting from the academic background, atmospheres and
ambiences experienced at ESBAP, the values that advocate a positioning, between Ethics and
Aesthetics, theoretical or practical, of the professional activity developed by the architects that
define the universe of study are intuited.
Therefore, it is intended to contribute to the understanding, communication and dissemination
of this Identity and Memory of the Escola. Because in this symbiotic relationship, young people
lived and made the Escola, the Escola made them architects, and these, already as professionals,
continued to make and become Escola do Porto.
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Can Tourism Development Reduce Poverty and Income Inequality in Developing
Countries?
Manuel Reis, Faculdade de Economia da Universidade do Porto, Portugal

Abstract
The high levels of extreme poverty and income inequality drive institutions, policymakers, and
researchers to find solutions to mitigate these problems. Recently, tourism development has
been gaining importance as a strategy to alleviate poverty and to reduce income inequalities,
especially in developing countries. However, literature on the impact of tourism on poverty and
income inequality is not consensual, suggesting that the results depend on certain socioeconomic conditions and modelling specifications. Therefore, we aim to analyze the impact of
tourism sector on poverty and inequality in developing countries, by exploring the underlying
mechanisms and channels (price, earnings, tax revenue and currency appreciation). Moreover,
we also address policies to promote an inclusive and sustainable tourism growth. In order to
achieve our goals, we implement a panel data econometric model, on 135 developing countries
for the period 1995-2018.
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Overcoming combined stress takes a thick skin! Early activation of antioxidant responses in
Ni-stressed tomato cultivars determines their resilience to drought co-exposure
Spormann, Sofia, FCUP, GreenUPorto, Portugal
Soares, Cristiano, FCUP, GreenUPorto, Portugal
Martins, Viviana, ECUM, CBMA, Portugal
Gerós, Hernâni, ECUM, CBMA, Portugal
Fidalgo, Fernanda, FCUP, GreenUPorto, Portugal

Abstract
Climate change is expected to increase the intensity, frequency, and simultaneity of abiotic stress
factors, such as drought and metal contamination, threatening plant growth and productivity. In
this sense, it becomes imperative to find tolerance traits that can attenuate the effects caused by
such adverse conditions on plant productivity. Since some tomato (Solanum lycopersicum L.)
cultivars show different sensitiveness to abiotic stress, including drought and metal toxicity, this
study aimed to compare the responses of different tomato cultivars to the combination of
drought and Ni. Besides assessing biometrical parameters, and the differential Ni distribution in
roots and shoots, oxidative stress markers and antioxidant (AOX) responses of the cultivars Gold
Nugget (GN) and Purple Calabash (PC) were compared in response to single 50 µM Ni stress for
20 days, single PEG-induced drought for 48 h, or to the combination of both stresses. Considering
only single stresses, Ni exposure caused more harmful effects to plants than PEG-induced
drought, in terms of growth inhibition, degradation of photosynthetic pigments, and
accumulation of reactive oxygen species (ROS). Under both single metal stress and combined with
drought, tomato plants could restrict most Ni to the root tissues, especially in the GN cultivar.
Moreover, GN plants showed a prompter activation of the AOX system under single Ni stress,
while PC plants had their AOX defenses more strongly induced under combined stress. The drastic
proline accumulation seemed more like a signal of stress sensitivity than resilience, especially in
PC plants under combined stress. Overall, the results suggest that GN plants are more "thickskinned" than PC plants in overcoming combined stress, as they appear to activate more AOX
defenses under a single initial stress condition, which may facilitate additional adjustments
required by the co-exposure to a second stressor.
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Perinatal Group B Streptococcal disease: P2X7 receptors activation improves neonatal
survival and protect against neurodevelopmental impairment
Fialho, Sara, ICBAS, Portugal
Monteiro, Andreia, ICBAS, Portugal
Ferreira, Diogo, ICBAS, Portugal
Andrade, Elva B., I3S, Portugal
Ribeiro, Adília, ICBAS, Portugal
Ferreira, Paula, ICBAS, Portugal
Oliveira, Laura, ICBAS, Portugal

Abstract
Neonatal invasive diseases are a major health-care burden worldwide. Group B Streptococcus
(GBS) remains the main causative agent of neonatal infections and associated
neurodevelopmental impairment (NDI) (Kohli-Lynch et al., 2017, Clin. Infect. Dis., 65,190-199).
Since intrapartum antibiotic prophylaxis presents several limitations, an alternative strategy is
mandatory (Li et al., 2017, Front. Microbial., 8, 374). Since P2X7R plays a pivotal role in immune
(Parzych et al., 2017, FASEB, 31, 2439-2440) and neuronal (Basu et al., 2004, J. Neurosci. Res.,
78:151-156) responses we investigated the therapeutic potential of P2X7R signaling in a mouse
model of neonatal invasive GBS infection (Andrade et al., 2018, Nat. Commun., 9, 3138). Pregnant
Balb/c mice were intravaginally inoculated with GBS and the pups were subcutaneously
administrated daily from postnatal day 1 (PND1) to PND4 with the selective P2X7R agonist, BzATP (2.5 mg/kg/day), or antagonist, Oxi-ATP (10 mg/kg/day). Survival rate and clinical score
(Fehlhaber et al., 2019, Sci Rep, 9, 5919) were monitored between PND1 and PND5. Organ
colonization and myeloperoxidase (MPO) activity were assessed. Neurodevelopmental behavior
was evaluated (Hill et al., 2008, Neuromethods, 39, 131-148) from PND2 to PND21. Systemic
P2X7R activation prevented GBS induced death (p<0,002), clinical disease severity, and NDI
(p<0,0001) exhibited by infected newborn mice. In contrast, Oxi-ATP treatment exacerbated the
mortality rate and decreased life expectancy of infected pups. P2X7R activation could be
associated to increased recruitment of neutrophils to colonized organs that lead to bacterial
clearance, since the pups treated with Bz-ATP exhibited decreased organ colonization and higher
MPO activity. Our results unveil a pivotal role of P2X7R on immune and neuronal neonatal
responses. Therefore, P2X7R pharmacological targeting could be a new and promising
neuroimmunological therapeutic strategy in neonatal invasive GBS diseases.
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Sexuality and Sexual Assistance: Study on the Perspective of Women with Functional
Diversity
Silva, Inês, Faculdade de Psicologia e Ciências da Educação da Universidade do Porto, Portugal
Oliveira, Alexandra, Faculdade de Psicologia e Ciências da Educação da Universidade do Porto,
Portugal

Abstract
The emancipation of people with functional diversity and the sexual liberalization are increasingly
gaining attention, both socially and politically. As such, sexual assistance, their area of
convergence, has been progressively pointed as the response to the barriers faced by people with
functional diversity when accessing their sexuality.
Thus, noticing the lack of female voices in literature about sexuality in functional diversity and in
the debate on sexual assistance, as well as the scarcity of studies in the national context about
this topic, this work aimed to understand the perspectives of women with functional diversity on
their sexuality and on a hypothetical sexual assistance service in Portugal.
Therefore, 13 semi-structured interviews were carried out with women with functional diversity.
Through a thematic content analysis, it was found that sexuality is a relevant dimension for
women with functional diversity and that although they are limited by the paternalistic prejudices
about both functional diversity and women, they adopt strategies in order to access sexual selfdetermination. It was also noticed a favourable stand to the implementation of sexual assistance
in Portugal, with a preference for the communitarian approach.
This study highlighted the need to (re)construct the social conceptions about sexuality, gender,
functional diversity and, specially, normality, which have obstructed the sexual citizenship of
women with functional diversity. Ensuring their full emancipation involves not only the legal
definition and implementation of sexual assistance, but also a broader intervention that
embraces the positive representation of people with functional diversity in the mass media and
adapting the educational curriculum so that functional diversity is demystified, and nonheteronormative sexual alternatives are normalized.

Keywords: Sexual assistance, sexual citizenship, independent living, functional diversity, gender
roles.
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Intra-week variations and associations of internal and external load measures in a volleyball
portuguese team
Ramos, João, Faculdade de Desporto da Universidade do Porto, Portugal

Abstract
The purpose of the present study was: (i) to analyze the variation of the internal and external load
during the training days; and (ii) to analyze the levels of association between internal and external
load in professional volleyball players. Eight high-level volleyball athletes participated in the study.
Players used an intertial measurement unit to quantify the number and the height of the jumps
made during the session. The Borg CR-10 and the session-RPE were used as internal load
measures. The results indicated statistically significant differences between training days in terms
of training duration, number of jumps and RPE. There were no statistically significant differences
in s-RPE. There were small magnitudes correlations between internal and external loads. The
present study demonstrates that the training load is variable throughout the week, with the most
voluminous and intense training occurring on the second and third days before the match.
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Public Policies for Cinema in Portugal: the non-commercial film exhibition sector
Miranda, Marta, Faculdade de Economia da Universidade do Porto, Portugal
Santos, Helena, Faculdade de Economia da Universidade do Porto, Portugal
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Abstract
The need for state aid in the cultural sector has been acknowledged by several authors with
cinema and audiovisual policies representing one of the main focus of European cultural policies.
This sector still lacks investigation, both in our country and in the European Union, specifically
concerning minority segments like the non-commercial film exhibition sector. Incentives are still
unbalanced and especially focused on film production, while they should be articulated with
distribution and exhibition.
Given this, our research focuses on non-commercial film exhibition in Portugal, as part of a
research project on the topic. The main objective of this dissertation was to contribute to the
knowledge regarding non-commercial film exhibition through the analysis of official data from
the Portuguese Institute of Cinema and Audiovisual (ICA) between 2007 and 2017. The statistical
analysis permitted to present the main characteristics of non-commercial exhibitors and amounts
of public support granted to the sector. This information is contextualized by a general picture of
ICA´s support programmes, legislation and some major European national models of public
policies for cinema. Additionally, due to the characteristics of the data available, it was possible
to conduct a preliminary econometric exercise in order to study the main demand determinants
of non-commercial film exhibition. The results obtained both through the statistical and
econometric analysis reinforced the relevance of public funding. Nevertheless, the amounts
awarded to the `alternative´ sector are still insufficient both at National and European level.
This master dissertation aimed at contributing to the knowledge regarding cultural economics
and economics of cinema, while highlighting and analyzing Portuguese cultural policies and their
significance. These contributes will be presented, as well as the main results that were obtained.
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Varying alpha generalized Dirac-Born-Infeld models
Tavares, Vasco C., Faculdade de Ciências da Universidade do Porto, Portugal
Martins, Carlos J.A.P., IA, Portugal

Abstract
We study the cosmological consequences of a class of Dirac-Born-Infeld models, and assess their
viability as a candidate for the recent acceleration of the Universe. The model includes both the
rolling tachyon field and the generalized Chaplygin gas models as particular limits, and
phenomenologically each of these provides a possible mechanism for a deviation of the value of
the dark energy equation of state from its canonical (cosmological constant) value. The fielddependent potential that is characteristic of the rolling tachyon also leads to variations of the
fine-structure constant α, implying that the model can be constrained both by standard
cosmological probes and by astrophysical measurements of α. Our analysis, using the latest
available low-redshfit data and local constraints from atomic clock and weak equivalence
principle experiments, shows that the two possible deviations of the dark energy equation of
state are constrained to be log10(1+w0)V<−7.85 and log10(1+w0)C<−0.85, respectively for the
rolling tachyon and Chaplygin components, both being at the 95.4% confidence level (although
the latter depends on the choice of priors, in a way that we quantify). Alternatively, the 95.4%
confidence level bound on the dimensionless slope of the potential is log10(λ)<−5.36. This
confirms previous analyses indicating that in these models the potential needs to be extremely
flat.
(This work was presented on https://doi.org/10.1103/PhysRevD.103.023525)
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Detection of Atypical Patterns - Machine Learning vs Deep Learning
Castro Lopes, Júlio, Faculdade de Engenharia da Universidade do Porto, Portugal Rodrigues,
Pedro João, Instituto Politécnico de Bragança, Portugal

Abstract
Supervised Classification algorithms are only trained to recognize and classify specific patterns
that are in the training dataset. Therefore, these algorithms can classify the unknown (atypical)
patterns as known patterns causing unwanted results. This work aims to make the referred
algorithms capable of detecting unknown patterns.
In the developed work, Deep Learning methods, such as Autoencoders and Convolutional Neural
Networks (CNN), proved to be effective in detecting atypical patterns that are not in the training
dataset. Among the several models of Autoencoders tested, the Variational Autoencoder (VA)
showed to be the most effective model. Afterward, the VA was compared to a CNN. The
conclusion was that the VA effectively detected atypical patterns better than the CNN. Some
conventional Machine Learning techniques (Support Vector Machine (SVM), Random Forest (RF),
Logistic Regression (LR)) were also tested. The one that presented the best performance was the
RF classifier. The RF achieved an accuracy of 75% in the detection of atypical/typical patterns.
Thus, regarding the classification balance between atypical and typical patterns, Machine
Learning techniques were not enough to surpass the Deep Learning methods, where the best
accuracy reached 88% for the VA.
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Tracing invisible footsteps: towards a multidisciplinary model for the spread of Khoe-Kwadi
languages in pre-colonial southern Africa
Amorim, Beatriz, Faculdade de Ciências da Universidade do Porto, Portugal

Abstract
In pre-colonial southern Africa, we find three linguistically distinct population layers: 1) foragers
speaking Kx'a and Tuu languages ("Khoisan"), who have inhabited the region for at least 30,000
years; 2) speakers of Khoe-Kwadi languages, linked to a Late Stone Age (LSA) pastoralist migration
from eastern Africa around 2000BP; 3) Bantu-speaking agropastoralists that arrived from western
Africa in 1500BP.
Using a multidisciplinary approach including linguistic data and a comprehensive dataset of
genome-wide and uniparental markers from southern African populations, we provide new
insights on the eastern African ancestry of the Khoe-Kwadi and the introduction of LSA
pastoralism in the southern African region.
We performed a Bayesian phylogenetic analysis of lexical data covering the full geographic range
of the Khoe-Kwadi language family. Our results resemble a tree-like structure with three main
branches previously identified with classical linguistic methods. Contradicting previous
hypotheses, we identify the centre of diffusion for the Khoe-Kwadi languages at the border
between Namibia and Botswana.
Our analysis of autosomal data reveals that the genetic profiles of modern Khoe-Kwadi speakers
are similar to those of their Kx'a, Tuu and Bantu-speaking neighbours. However, an eastern
African contribution, related to ancient DNA from a pastoralist site in Tanzania (3000BP), is
observable at varying quantities in all Khoe-Kwadi populations but was diluted after intensive
admixture with local foragers and Bantu speakers.
Taken together, our results show that after an initial migration from eastern to southern Africa,
the ancestors of the Khoe-Kwadi diverged and admixed with Kx'a and Tuu speakers already
present in the region, followed by contact with various Bantu-speaking groups. These prolonged
relations led to new combinations of genes, cultural, and linguistic features in the modern KhoeKwadi, who remain united by their linguistic heritage.
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Ball screen effectiveness in elite women’s basketball
Noivo, Ana, Faculdade de Desporto da Universidade do Porto, Portugal
Amorim, Ana P., Universidade do Minho da Universidade do Porto, Portugal
Guimarães, Eduardo, Faculdade de Desporto da Universidade do Porto, Portugal
Janeira, Manuel A., Faculdade de Desporto da Universidade do Porto, Portugal

Abstract
Although ball screens are widely used in basketball, little is known about its efficiency in female
competitions. We identify the predictors of success in ball screens considering time, space,
player, task, and contextual related variables in elite women´s basketball. The sample comprised
1131 ball screens from 23 close games of the 2018/2019 Women´s Portuguese Basketball League.
The following variables were considered: ball screen effectiveness (dependent variable) and
quarter half, time possession remaining, quarter, zone, orientation, pair of execution, finishing
action, defensive strategy, screen type, and offensive system (independent variables). Pearson´s
Chi-square test was used to determine the effects of the independent variables on ball screen
effectiveness, whereas classification tree analysis with exhaustive CHAID method was employed
to identify the best set of variables that best predicts the success in ball screens. Results showed
that quarter half (p=0.027), time possession remaining (p=0.030), finishing action (p=0.000),
defensive strategy (p=0.004), and offensive system (p=0.005) were the best predictors of ball
screen effectiveness. In conclusion, our findings highlight the importance of playing ball screens
in transition (16.5% successful) and against slide through and hedge defensive strategies (59.1%
successful) to excel in female basketball games. This information may be helpful for basketball
coaches to make safer decisions when planning tactical strategies for their teams.
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Astrophysical and local constraints on string theory: Runaway dilaton models
C. J.A.P. Martins, Instituto de Astrofísica e Ciências do Espaço, France
L. Vacher, Instituto de Astrofísica e Ciências do Espaço, France

Abstract
One of the clear predictions of string theory is the presence of a dynamical scalar partner of the
spin-2 graviton, known as the dilaton. This will violate the Einstein equivalence principle, leading
to a plethora of possibly observable consequences which in a cosmological context include
dynamical dark energy and spacetime variations of nature’s fundamental constants. The runaway
dilaton scenario of Damour, Piazza, and Veneziano is a particularly interesting class of string
theory inspired models which can in principle reconcile a massless dilaton with experimental data.
Here we use the latest background cosmology observations, astrophysical and laboratory tests of
the stability of the fine-structure constant, and local tests of the weak equivalence principle to
provide updated constraints on this scenario, under various simplifying assumptions. Overall, we
find consistency with the standard ΛCDM paradigm. We improve the existing constraints on the
coupling of the dilaton to baryonic matter by a factor of 6 and to the dark sector by a factor of 2.
At the one-sigma level the current data already exclude dark sector couplings of order unity,
which would be their natural value. (Abstract from the paper Phys. Rev. D 100, 123514 to be
presented).
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Atomic diffusion in solar-like stars with MESA
Campilho, Bernardo, Faculdade de Ciências da Universidade do Porto, Portugal
Bossini, Diego, IA, Italy

Abstract
Context: The MESA stellar evolution code is public and widely used by the community. It includes
the possibility to take several non-standard processes into account, atomic diffusion being one of
them. Even if the effect of gravitational settling is now standard, that is not the case for radiative
accelerations. The specific treatment of atomic diffusion (including radiative accelerations) has
never been compared with other codes for this process.
Aims: The aim of this paper is to compare MESA models with atomic diffusion (including radiative
accelerations), with models computed with the Montreal/Montpellier stellar evolution code and
the CESTAM evolution code. Additionally, we assess the impact of some options related to atomic
diffusion.
Methods: A calculation of atomic diffusion, including radiative accelerations, following the
abundance profiles of 14 elements, is performed with MESA models, then compared with 1.1 and
1.4 solar masses models computed with the Montreal/Montpellier and CESTAM codes. A
reference model that shows a high level of agreement with these codes is thus created. Various
tests on MESA options for atomic diffusion are then carried out by varying only one of them at a
time.
Results: We find that the abundance profiles of MESA models compare rather well with the
models computed with the two other codes when atomic diffusion options are carefully set up.
We also show that some options are crucial for a proper treatment of atomic diffusion.
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Healthy lifestyles in the employees of a city hall: Covid-19 Impact
Osvaldo Saraiva, Faculdade de Ciências da Nutrição e Alimentação da Universidade do Porto,
Portugal
Antónia Ferreira, Câmara Municipal de Gondomar, Portugal
Beatriz Teixeira, EPIUnit, Portugal
Cláudia Afonso, Faculdade de Ciências da Nutrição e Alimentação da Universidade do Porto,
Portugal

Abstract
Introduction: The workplace is as a significant place to promote healthy lifestyles.
Objectives: Evaluate health lifestyles and assess the pandemic impact on health status and selfperceived health condition in employees of a city hall.
Methods: A total of 152 (28%), among 550 employees of Gondomar City Hall participated in an
online questionnaire to gather data on sociodemographic characteristics, lifestyles (physical
activity, hours of sleep, smoking habits), health status (self-perceived health status, factors that
have more influence on health, weight and height self-reported). It was also asked about the
usual place where meals took place during worktime with special attention to those made in city
hall facilities as well as questions about the pandemic impact caused by Covid-19 on the selfperception health status, body weight, physical activity, number of hours of sleep and eating
habits.
In order to identify the independent variables associated with negative behaviors related to
COVID 19 pandemic, binary logistic regression was used and Exp β with 95% confidence interval
(CI) were obtained.
Results: Female individuals were approximately ¾ of the sample (71,1%) with higher education
levels (95%). Most respondents assumed to be healthy (80,6%). During pandemic situation, 41%
reported a decrease in physical activity and only 12% stated better night sleep. Only 17,4%
reported better health habits while 15,5% assumed otherwise. It was identified an increased BMI,
with statistical significance, associated to negative behaviors during Covid-19 (Exp ß, 1,180; 95%
CI: 1,020 – 1,366).
Conclusion: The findings highlighted the need to implement nutritional interventions in the
workplace to reverse the weight gain during Covid-19 pandemic.
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The Palacete Neomanuelino
Tavares, João Gadelho Novais, Faculdade de Letras da Universidade do Porto, Portugal

Abstract
The «Palacete Manuelino» or «Casa Neomanuelina» at the city of Porto, located on Avenida do
Brasil, in Foz do Douro, is one of the few examples of vacation homes from the turn of the 20th
century that has survived to urbanistic changes. Since the mid-1850s the trend of sea bathing,
promoted by the local British community, was adopted by Porto´s aristocracy and bourgeoisie.
This house was built between 1910 and 1911 commissioned by the artillery captain Artur Jorge
Guimarães, to be used as a summer family getaway, under the architectural project of José
Teixeira Lopes. Its architectural typology is marked by a manifest formal liberty and eclectic
solutions, such as chalets and other revival options, designed as a big house like other elite
residences from the same period of urban expansion. Around a central tower that serves as a
gazebo, the building is organized in three levels, each space conceived with a precise functional
distribution, and a large porch giving access to the piano nobile. For the decorative programme,
the architect selected Neo-Manueline motifs made in masonry or cement: D. Manuel I´s royal
symbols, ogee arches and mullioned windows. The employment of Neo-Manueline style is part
of the debate on the 19th century concerning the revival of national and distinctive styles, as
result of the rise of nationalism in Europe. However, its adoption in the early 20th century is
widely discussed by specialists, suggesting that in this study-case might be justified with its
patriotic symbolism, due to the need of national exaltation emerging from the proclamation of
the Portuguese Republic. In fact, not only was its original landlord a famous republican, but even
the architect is also known for the use of national elements in his works, yet retaining a modern
character into his buildings. So, propounding that the «Palacete Manuelino» can be associated to
the new and triumphant republican imagery and symbolism.

Figure 1 Palecete Neomanuelino, Foz do Douro (Porto)
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The indirect effects of mycobacterial infection in the bone metabolism
Oliveira, Tiago C., i3S/IBMC, Portugal
Gomes, Maria Salomé, i3S/IBMC & ICBAS, Portugal
Gomes, Ana C., i3S/IBMC, Portugal

Abstract
During infection, pathogens are capable of infecting and colonizing several cell types. Bone is
affected by infections either by the direct colonization of the bone cells by the pathogen or by
indirect dysregulation of bone metabolism due to the production of immune mediators. These
mediators, in turn, impair the crosstalk between the bone forming, osteoblasts (OBs) and bone
degrading cells osteoclasts (OCs). OBs control osteoclastogenesis by secreting several mediators,
such as M-CSF and RANKL, which increase OC formation and activity.
During chronic Mycobacterium avium infection in the mouse model, direct colonization of the
bone is not detected, as the majority of the bacteria reside within macrophages. However, bone
mass is reduced due to an increased osteoclastogenic activity, which is dependent on the
production of IFN-g and TNF-a, as demonstrated by in vivo infections in mice deficient for these
cytokines. In order to dissect the molecular activator of OC differentiation, we resorted to in vitro
cultures of OC from bone marrow hematopoietic progenitors. For this purpose, bone marrow
progenitors were cultured with saturating amounts of RANKL and M-CSF and supplemented with
supernatants of M. avium infected-macrophages cultures or TNF-a and IFN-g. Simultaneously,
using saturating amounts of RANKL, we used different concentrations of M-CSF in order to
determine whether increased M-CSF production due to infection was triggering OC
differentiation. Osteoclastogenesis was quantified by high-throughput fluorescent imaging
techniques to determine the formation of mature cells, and the number of fusion events per cell.
These studies will lay the ground for the understanding the molecular mechanisms causing
osteopenia during mycobacterial infections. Hence, in the future we aim to develop different
approaches to prevent and/or early detect patients at the risk of developing osteopenia.
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Amino acid profile of Porphyra umbilicalis in different life cycle stages: conchocelis and
adult blades
Machado, Marlene, REQUIMTE/LAQV, Faculdade de Ciências, Universidade do Porto, Portugal
Pimentel, Filipa B., REQUIMTE/LAQV, Faculdade de Farmácia, Universidade do Porto, Portugal
Machado, Susana, REQUIMTE/LAQV, Faculdade de Farmácia, Universidade do Porto, Portugal
Alves, Rita C., REQUIMTE/LAQV, Faculdade de Farmácia, Universidade do Porto, Portugal
Oliveira, M. Beatriz P. P, REQUIMTE/LAQV, Faculdade de Farmácia, Universidade do Porto,
Portugal

Abstract
Porphyra species, commonly known as nori, are widely used for human consumption. One of the
most important nutritional features is its protein content that may reach up 47% (w/w) dw.
However, their composition depends on the stage of development, season of growth, among
other factors. [1] Porphyra has a heteromorphic life cycle with an alternation between a
macroscopic gametophytic blade phase and a filamentous sporophyte called the conchocelis
phase. [2] The aim of this study was to compare the amino acid profile of two distinct stages in
the life cycle of Porphyra umbilicalis: conchocelis (produced under controlled conditions in an
indoors nursery) and blades (produced in an integrated multitrophic aquaculture system, in
Aveiro, Portugal).
For tryptophan quantification, samples were hydrolyzed under alkaline conditions (4 M KOH, 110
°C, 4h). For the remaining amino acids, acid hydrolysis (6 M HCl, 110 °C, 24h) was performed. The
hydrolysates were neutralized, submitted to an automated online derivatization with OPA and
FMOC and analyzed by RP-HPLC/FLD. [3] Amino acids were identified by comparing their
retention times with those of known standards and quantified by the internal standard method
using calibration curves for each compound.
In general, conchocelis presented higher contents of essential and non-essential amino acids
(82.5±4.6 and 147.8±9. mg/g dried sample (ds), respectively) compared with adult blades
(72.7±0.7 and 120.7±1.6 mg/g ds, by the same order). Both samples presented high levels of
glutamic acid, aspartic acid, serine, arginine, threonine, glycine, alanine, valine, leucine and lysine.
In conclusion, both blades and conchocelis provide all the essential amino acids. Conchocelis, in
particular, presented a higher amount of total amino acids, thus reflecting its higher protein
content. Based on this, P. umbilicalis can be an interesting source of plant-based protein for the
human diet.
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City Branding and Innovation - The City Branding Role in the Development of Asprela''s
Innovation Ecosystem
Pereira, Ivo A. C. M., Faculdade de Economia da Universidade do Porto, Portugal

Abstract
Marketing and advertising an innovation ecosystem depend on a solid anchoring to a branding
instrument, capable of fostering the fundamental qualities of a territorial profile. This study starts
by recognizing a latent mismatch between the literature that studies city branding and innovation
ecosystems. It then proceeds to highlight the relationship between the two bodies across the
different levels of communication as presented by Kavaratzis (2004) in his theoretical framework.
This case studied the diligence and the implications of the emergent city branding strategy aimed
at Asprela´s innovation ecosystem (Porto), branded as "Porto Innovation District", through a
systematic analysis between the theory and the empirical evidence collected from the institutions
and stakeholders widely involved in its implementation. The research matrix adapted from the
one presented by Lombardi et al. (2011) analyses variables such as the typology of the strategy,
its modus operandi, its traction, its levels of (mis-)alignment and its relationship with the
ecosystem. The assessments collected were classified and positioned across a weak-strong
continuum adapted from the model proposed by Lombardi et al. (2011) and mirroring the
different degrees of alignment with the dimensions reported.
The overall result suggests the presence of a primary link between the instrument and the
ecosystem, with potential impact on its governance. Results suggest that this governance model
lacks autonomous institutionalization capable of involving all actors which are part of the
ecosystem. Additionally, it identifies three dimensions that impact aligning the ecosystem to the
strategy - (1) the focus of the branding strategy, (2) the extension of the territorial scope of the
ecosystem and (3) the governance (of the ecosystem and of the institutions it embraces) - which
produces a feedback loop with impact on the capacity to comprise and implement an integrated
local branding strategy.
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In search of chemical treasure troves hidden in the sea: Exploring deep-sea-Actinobacteria
chemical diversity by using the OSMAC approach
Correia, Sofia, Faculdade de Ciências; CIIMAR, Portugal
Ribeiro, Inês, CIIMAR; ICBAS, Portugal
Braga-Henriques, Andreia, MARE; The Regional Secretariat for the Sea and Fisheries, Portugal
Urbatzka, Ralph, CIIMAR, Portugal
Carvalho, Maria F., CIIMAR; ICBAS, Portugal

Abstract
Actinobacteria are a large group of Gram-positive bacteria, highly prolific in producing bioactive
secondary metabolites with a wide range of biological and pharmaceutical properties. These
microorganisms include in their genome multiple biosynthetic gene clusters, however, many of
these genes remain silent upon common cultivation conditions, which highly hinders the
discovery of novel chemical entities. OSMAC (one strain many compounds) is a relatively simple
and versatile approach that allows the activation of several metabolic pathways, by changing
culture parameters.
The objective of this work was to apply the OSMAC strategy to 10 actinobacterial isolates
previously obtained from deep-sea samples collected at Madeira and Azores islands, to find novel
bioactive compounds with pharmaceutical relevance. Six different conditions were applied to
each isolate: i) heat shock; ii) addition of E. coli lysate to growth medium; iii) growth on glucoseyeast autolysate- peptonized milk (GPA) culture medium; iv) growth on glucose-yeast extractmalt extract (GYM) culture medium; v) addition of N-acetylglucosamine to growth medium; vi)
addition of E. coli culture supernatant to isolation medium. Crude extracts resulting from the
different culture conditions were screened for antimicrobial activity and compared to control
grown under normal conditions. Six actinobacterial extracts were identified with ability to inhibit
the growth of Bacillus subtilis, Escherichia coli, Salmonella typhimurium and Staphylococcus
aureus. Future steps will include screening of anticancer, anti-inflammatory and anti-obesity
activities.

48

Characterization of two JAGGER interactors during sexual plant reproduction in
Arabidopsis
Madureira, Tomás, Faculdade de Ciências da Universidade do Porto, Portugal
Pereira, Ana M., Faculdade de Ciências da Universidade do Porto, Portugal
Moreira, Diana, Faculdade de Ciências da Universidade do Porto, Portugal
Coimbra, Sílvia, Faculdade de Ciências da Universidade do Porto, Portugal

Abstract
Angiosperms produce seeds mainly through the process of sexual plant reproduction. Sexual
plant reproduction relies on communication between a very specialized structure, the pollen
grain and its growing pollen tube (PT), the male gametophyte and the female sporophytic tissues
and the embryo sac, the female gametophyte. This process leading to seed formation in flowering
plants is a complex mechanism, involving a series of signaling pathways with several well
described players. Arabinogalactan Proteins (AGPs) are glycoproteins rich in hydroxyproline. AGPs
have long been suggested to play important roles in plant reproduction: pollen germination, PT
growth and polyspermy block. JAGGER (AGP4) is essential for synergid cell death and cessation
of PT attraction to ovules, preventing the growth of multiple PTs into one embryo sac. An RNAseq (unpublished) was made of jagger vs wild-type flowers. These RNA-seq revealed several of
possible JAGGER interactors during pollen-pistil interactions in Arabidopsis. In this work will be
described two of these possible JAGGER interactors: JASMONATE ZIM-DOMAIN PROTEIN 13
(JAZ13) and MULTI ANTIMICROBIAL EXTRUSION PROTEIN (MATE). JAZ13 encodes a Jasmonate
ZIM-domain (JAZ) protein and acts as a repressor of JA signaling. MATE is involved in
transmembrane transport, but no specific function has yet been unveiled for this gene. The
bioinformatics analysis demonstrated a high expression of these genes in reproductive tissues in
Arabidopsis. The T-DNA insertion mutant lines of these two genes were characterized by
reproduction phenotypes (PT growth, seed set and ovule and seed development). The genes
expression patterns will be confirmed by GUS promotor fusion lines and a RT-qPCR was
performed to confirmed deregulation of these genes in the jagger mutants. Our results will allow
understanding the possible important interaction between these genes and JAGGER vital for
pollen-pistil interactions, and subsequently for reproductive success.
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Pedagogical Content Knowledge and students'' development of game performance:
Examining a preservice teacher’s implementation of a Basketball Sport Education season
Silva, Ana, Faculdade de Desporto da Universidade do Porto, Portugal
Farias, Cláudio, Faculdade de Desporto da Universidade do Porto, Portugal
Monteiro, José C., Faculdade de Desporto da Universidade do Porto, Portugal

Abstract
The main objective of this study was to analyze the Pedagogical Content Knowledge (PCK) of a
preservice teacher in tandem with the analysis of students' game performance in a Sport
Education season of Basketball. One preservice teacher (PST) (22 years old) and one of her 10thgrade classes (students = 14 boys and 4 girls, mean age 14.78 ± 0.42) participated in a 16-lessons
(45 minutes each lesson) of Basketball using the Sport Education Model. Students´ game
performance 3x3 was analyzed using Decision Making, Skill Execution Efficiency and Skill
Execution Efficacy scores from the Game Performance Assessment Instrument (GPAI) (Oslin et
al., 1998). Pre-test and post-test analysis was conducted and the results took into consideration
students´ gender. All lessons were both audiotaped and videotaped to register both the
instructional interventions of the PST (i.e., to assess PCK) and students´ game-play performance.
With regard to students´ game performance, although there was not found statistically significant
differences over time, there was a slight increase of the mean scores, at a class level (Pre-test =
0.82; Post-test = 0.88). Moreover, while boys showed significant improvements in all categories,
girls only showed improvements in the Skill Execution Efficiency. The structure and characteristics
of the teaching model used as well as the PST intervention had an impact on the students' game
performance on Basketball season. The adaptation of instructional procedures and the choice of
learning situations proposed to students, enhanced their learning.
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Abstract
Polysaccharides have aroused great interest due to their structures, giving them unique
properties, such as biocompatibility, biodegradability and non-toxicity [1]. Polysaccharides
proved to have a diversity of applications and biological activities, including, antitumor [2]. One
example of a polysaccharide with great interest is chitosan, which can be obtained from marine
sources. The functional groups present in this molecule allow a wide variety of chemical
modifications, including alkylation, acylation, phosphorylation, among others. In addition,
chitosan is also able of undergoing conjugation with other interesting molecules, including
bioactive compounds [3]. Both chemical modifications and conjugation are responsible for
bringing improvements in the properties of these compounds, for example in solubility, or in the
biological activities enlarging their applications [3].
In this work, new chitosan conjugates were obtained by reaction between chitosan and promising
small molecules, through a Schiff base. The structure elucidation was established by
spectroscopic methods (NMR, and IR). The inhibition of growth of human tumor cell lines of all
synthetized chitosan conjugates will be evaluated and compared with the chitosan and bioactive
small molecules without being coupled.
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Biotechnological application of AIP56, an AB-toxin from Photobacterium damselae subsp.
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Abstract
Apoptosis Inducing Protein of 56 kDa (AIP56) is the main key virulence factor secreted by the
Gram-negative bacteria Photobacterium damselae subsp. piscicida. AIP56 is a single chain ABtoxin composed of a catalytic A domain that inactivates NF-kB p65 and a delivery B domain,
comprising a receptor-binding region that confers cell specificity and a translocation region that
assists the translocation of the A domain into the cell cytosol. AIP56 targets mouse/human
monocytes, macrophages and dendritic cells, the most relevant antigen presenting cells (APCs).
AIP56 has a great biotechnological potential, because it can deliver moieties other than its own
catalytic domain into the cytosol of APCs and consequently, may be explored to induce specific
cytotoxic T lymphocyte responses against cancer and/or viral antigens. To fully explore this
potential, it is necessary to develop efficient and versatile strategies to couple antigens to the
AIP56 B domain. In this project, we explored the SnoopCatcher/SnoopTag and
DogTag/SnoopTagJr chemical protein fusion techniques to couple the AIP56 B-domain to a “test”
antigen, β-lactamase. These techniques are based on a spontaneous Asn-Lys isopeptide bond
formed between two partners and catalysed by a glutamate residue. SnoopCatcher incorporates
the reactive glutamate that catalysis the reaction with SnoopTag, while the DogTag/SnoopTagJr
pair need a third component, SnoopLigase. To obtain a β-lactamase-AIP56 fusion, we genetically
fused the AIP56 B-domain to SnoopCatcher or DogTag and the β-lactamase to the respective
associate. Preliminary results showed the formation, under different conditions, of the expected
complex in both strategies. In vitro experiments with mouse bone marrow-derived macrophages
loaded with a fluorescent β-lactamase substrate will be performed to access if β-lactamase is
delivered into the cell cytosol after incubation with the fusion proteins to confirm the efficiency
of AIP56 as an antigen delivery platform.
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Abstract
Over several years, the synthesis of bioactive xanthone derivatives (XDs), using different synthetic
methodologies, has been of great interest in our group [1]. Total synthesis is a very suitable
strategy allowing the access to structures that otherwise could not be reached within the natural
products; through this way, many compounds can be obtained and used as useful chemical
substrates for molecular modification [2]. Among the great diversity of XDs, those comprising a
carboxylic group demonstrated to have interesting biological activities and, chemically are very
useful in order to obtain new diverse derivatives [2].
In this study, the total synthesis of two isomeric carboxylated XDs by a multi-step pathway was
successfully carried out. The synthesis involved several chemical reactions including Fisher
esterification, Ullmann aryl ether synthesis, alkaline hydrolysis and intramolecular acylation [4].
The isomers were separated by fractioned insolubilization in ethanol, an eco-friendly
methodology. The structure elucidation of XDs, as well as all the intermediates, was established
by spectroscopic methods (1H NMR, 13C NMR, and IR).
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Abstract
The aim of this study was to verify the predictive power of anxiety, depression, and stress over
panic buying, and to assess gender differences. The data collection occurred during May 2020, in
Brazil, through an online questionnaire which included sociodemographic questions, the Panic
Buying Scale (PBS), the General Health Questionnaire (GHQ-12) to assess anxiety and depression,
and the Perceived Stress Scale (PSS-10) to assess stress. The questionnaire was answered by 2297
Brazilians (520 men and 1777 women) with ages between 18 and 85 years. Women reported
statistically significant higher means´ values for anxiety, depression, and stress than men. Though
men reported higher panic buying levels than women, the difference was not statistically
significant. The regression model revealed anxiety and stress as predictors of panic buying. The
regressions models, when comparing gender, indicated that mental health variables (anxiety and
stress) explained a higher variance of the panic buying values for men than for women, showing
there is a moderator gender effect between mental health variables and panic buying. Mental
health care access in times of health crisis should be more robust and expanded to provide
individuals the appropriate psychological support. Individuals should also be alerted and
educated to the potentially prejudicial outcomes of this type of consumer behavior, such as
exhaustion of resources, logistic problems, food waste, and financial debts. Future studies should
investigate antecedents and consequences of panic buying and explore other aspects that are
possibly associated with the increasing or reduction of panic buying behavior.
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Abstract
Background: Oral dysbiosis plays a key role in common oral infections, which can cause or
aggravate systemic diseases, highlighting the oral opportunistic or pathogenic microorganisms´
relevance. In early life, the mother represents the most important source of microorganisms, and
several maternal factors highly influence the child´s oral microbiome acquisition and maturation.
However, the impact of the mother microbiome on the oral ecosystem of children remains
underexplored. Therefore, this study aimed to assess the presence of pathogenic and
opportunistic bacteria in breastmilk and saliva from Mother-Child pairs.
Methods: Ten Mother-Child pairs were included and 26 samples were collected 4-7 weeks after
delivery (mothers-unstimulated saliva and breastmilk; children-oral swabs). Each sample was
inoculated in MacConkey and Mannitol Salt Agar and incubated at 37ºC/24-48h. Colonies with
different morphologies were selected and isolated in Brain Infusion Agar (37ºC/18-20h) and
identified by MALDI-TOF MS.
Results: A total of 109 isolates were identified. Amongst gram-negative bacteria (22%), the most
prevalent species were Serratia marcescens (25%) and Morganella morganii (16.7%), mainly/only
in children´s samples, respectively. Regarding gram-positive (78%), Staphylococcus epidermidis
(44.7%) and Staphylococcus aureus (16.5%) were the most prevalent, mostly in mother and child
saliva. Also, 80% of the mother-child pairs shared bacterial species in at least 2 samples. A higher
prevalence, though not statistically significant (Pearson Chi-Square test; p=0.12), of S. aureus was
observed in pairs in which one of the parents had a healthcare-related job.
Conclusions: This study suggests vertical transmission as a potential pathway for oral
opportunistic and pathogenic bacteria acquisition in early life via maternal oral contact and
breast-feeding routes. However, to confirm this vertical transmission, a larger sample size and
strain-level analyses are required.
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Abstract
Blood-based liquid biopsies represent an ideal tool for early detection, prognosis and follow-up
in cancer since they may represent tumor heterogeneity better than tissue biopsies. Moreover,
they may well allow for circulating biomarkers assessment at various time points in a time-cost
effective, specific and sensitive minimally invasive manner.
Currently, liquid biopsy-based miRNAs´ studies have focused on real-time quantitative PCR (RTqPCR) protocols, however, these often require preamplification steps (costly and timeconsuming), and report relative levels normalized to a housekeeping microRNA. Droplet digital
PCR (ddPCR) shows promise to overcome these challenges, avoiding normalization and
preamplifications, and being time-cost effective when compared to RT-qPCR.
In this work, we perform a direct comparison between ddPCR and two RT-qPCR protocols
available for miRNAs detection. Our results indicate that TaqMan Advanced technology has the
poorest technical performance, demonstrating less sensitivity and more susceptibility to
variations with experimental conditions. Remarkably, in ddPCR, the tested miRNA was
representative of tumor burden, achieving a sensitivity and specificity of 80.77% and 97.78%,
respectively.
Even though further refinements in the pipeline are needed to achieve the maximum potential
of this approach in terms of sensitivity, our results clearly demonstrate that it is possible to
improve the detection and follow-up of very low-burden disease using miRNAs in ddPCR.

56

Self control in credit cards - view of Libertarian Paternalism
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Abstract
Human beings are not always rational. This is the master idea behavioural economics seeks to
explore. For this economic branch, the assumption of perfect rationality turns into bounded
rationality. The lack of self-control, which emerges in many situations of our everyday lives, is an
example of these boundaries on rationality. Apparently, people cannot identify and fight these
problems by themselves. For that reason, libertarian paternalism arrives to help the community
in that task. However, a special importance is given to credit cards since it is a widely used product
and generates serious consequences if misused. Credit cards are highly costly; therefore,
deliberation and self-control must play a role at the time of using it. The present work aims to,
inter alia, suggest some policy measures that tackle the lack of self-control when contracting and
using credit cards. These suggestions result from an analysis on the most applied libertarian
paternalism tools in this context. Before that, it is necessary to investigate and to collect the main
literature contributions about behavioural economics, libertarian paternalism and self-control
issues as well as to check trends concerning usage and contractualization of credit cards and to
summarize the measures already in place.
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The culture defined by the editorial line of CULT Magazine
Tosetti, Carolina, Faculdade de Letras, Portugal

Abstract
CULT Magazine is a Brazilian vehicle that has been in activity for more than 20 years on the
publishing market and also promotes digital editions on its website. This paper seeks to explain
the current understanding of cultural news structure and construction, most specifically the CULT
publications case in the midst of changes on the Brazilian cultural journalistic practice scenario.
This study intends to show which aspects are identified by transposing a common agenda setting
in order to nourish the imagined reader with constructive reflections capable to allow a critical
view and also implement ideas debate. The methodology is established through a literature
review that delves into the history of cultural journalism; the study of magazine journalism
strategies and reader engagement; the language and style of newsrooms and the meaning of the
concept of culture. This paper presents the result of an analytical study of the resources used by
the Magazine to reach its specialized audience in order to reveal the cultural profile constructed
by the vehicle.
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Abstract
Sport is no longer seen as a mere act or physical exercise. In it and with it, we can identify
numerous phenomena of high scientific interest, in the most diverse areas.
In this investigation, the behavior of the high-performance sports centers of the Portuguese
public network is analyzed, with regard to the impact produced by them in the local communities
that host them, with a special focus on the creation of innovation.
These spaces, created to be the home for the daily preparation of athletes of high competition,
assume a relevant position in the areas in which they are inserted, being recognized the potential
they have for the creation of dynamics and synergies, having as main goal to innovate, bringing
with that new resources for the athletes and more progress for the region.
In order to understand if this source is being properly used to increase local development, we
decided to study the phenomenon through the theory of the triple helix. Created by Etzkowitz
and Leydesdorff, it says that the union between State, Companies and Universities is the
generator of innovation par excellence.
A sample of high-performance centers was then established, being the criterion for determining
that sample, the geographic location of them, seeking with it to give an exact idea of what
happens in the country in its most diverse latitudes.
Those responsible for the spaces were contacted, as well as interlocutors from local business
associations and higher education establishments, in order to understand whether or not the
centers are places of local innovation.
It is unanimously recognized that there are infrastructures conducive to the generation of
innovation and to host partnerships between local actors. However, these synergies are still
scarce or even non-existent, and the bet should go in the direction of a closer relationship
between the public, private and scientific sectors.
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The influence of Therapeutic Riding in school-age children with Autism Spectrum Disorders:
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Abstract
Autism Spectrum Disorders (ASD) are neurodevelopmental disorders characterized by
impairments in the social interactions, language and stereotyped behaviors. Considering an
interdisciplinary approach, Therapeutic Horse Riding is an alternative multimodal intervention
that uses the horse to enhance core impairments in all areas of development in ASD. Specifically,
in the motor development, several investigations have reported substantial improvements on
motor skills acquisition, retention and transfer. The purpose of this systematic review was analyze
the influence of Therapeutic Horse Riding on motor development of school-age children with
ASD. A systematic research was conducted in order to identify relevant studies about the benefits
of this type of intervention among the study population. Systematic and criterions methods were
used to access to the main evidence extracted from the most relevant literature. Eight databases
were searched in 2020. Seven studies were included: five intervention studies and two
systematics reviews. Participants included 121 children with autism spectrum disorder ranging
from 5 to 13 years. Results supported that Therapeutic Horse Riding can be considered an
effective alternative therapeutic approach, with benefits on motor skills acquisition and learning.
In addition, improvements in gross motor skills have appeared to be sustained for at least 6
months. Results also suggested that this type of intervention stimulates simultaneously
improvements in other skills, internally related with the motor development. It can be concluded
that there is evidence in the literature that shows positive benefits about the Therapeutic Horse
Riding in the motor development of school-age children with ASD. Despite the positive evidence,
the small number of investigations included in this review may affect the quality of the evidence
and the degree of recommendation, being essential to develop further studies in this field.
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The ‘Frase’ – Description and Analysis of the Third Part of the ‘Methodo Grammatical para
Todas as Linguas’ (1619), by Amaro de Roboredo
Boliqueime, Edna, Faculdade de Letras, Portugal

Abstract
In this paper, we describe and analyse the `frase´, the third part of the `Methodo Grammatical
para Todas as Linguas´ (1619), by Amaro de Roboredo. Our purpose is to understand the role that
this part plays in the work, the linguistic and pedagogic ideas conveyed in it and the framing and
impact of the author´s theory in the early seventeenth-century grammatical context.
To achieve this, we based our analysis on the concepts of `internal perspective´ (Swiggers 2013)
and `intellectual climate´ (Koerner 2014), notions methodologically relevant to the investigation
in linguistic historiography. We proceeded to a detailed analysis of the `frase´, in parallel with the
other parts of the grammar, and took into account that Roboredo´s theory is coherent with the
rationalist doctrine and the empiricist postulates.
After establishing, in the first part of the work, the underlying universal principles of all languages
and presenting, in the second, the sentences that illustrate the Latin lexicon, Roboredo proceeds
to the third level of language, showing the particularities of the Latin language that manifest
themselves in the surface structure. The topics addressed include Latin syntactic rules, rhetorical,
phonetic, phonological and stylistic aspects and contrastive phenomena between Portuguese and
Latin. `Frase´ is defined as "hum particular modo de fallar de cada lingua segundo a pronunciação,
& ajuntamento de palavras per certa collocação dellas" (Roboredo 1619: 182); since it depends
on the speaker´s productive competence, its mastery is essential for the student to learn how to
write and speak correctly in a given language.
We concluded that only with the understanding of the `frase´ can we fully comprehend
Roboredo´s ideas, for he presents the way his theoretical proposal applies to a particular
language. Besides, we showed that the author´s proposal is pioneer, since it introduces the
rationalist theory in Portugal and constitutes a renovation in language teaching.
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Abstract
The complex interplay between the endocannabinoid system (ECS) and epigenetic mechanisms
regulates many key processes during neurogenesis. Here, we hypothesized that the in vitro
exposure of neuronal cells to synthetic cannabinoids (SCs) could impact neurodifferentiation by
inducing epigenetic changes.
The effects of 2 commonly abused SCs, THJ-2201 and ADB-FUBINACA, were tested on the
differentiation of NG108-15 neuroblastoma x glioma cells by measuring differentiation ratios and
total neurite length after cell exposure to in vivo-relevant SC concentrations (1pM-1uM). Global
DNA methylation and histone H3 acetylation were evaluated after 3 distinct exposure settings: A)
single SC addition at the beginning of differentiation (d0) and sample collection at day 3 (d3); B)
single SC addition at d3 and sample collection at day 6 (d6); C) SCs added at d0 and d3, and sample
collection at d6.
Our data showed increased differentiation ratios (about 2-fold), compared to the vehicle, for both
SCs tested. Also, THJ-2201 increased DNA methylation in treatments A and C at 1uM and 1pM,
respectively, while increasing histone H3 acetylation in treatment B at 1nM. ADB-FUBINACA
increased DNA methylation in treatment A (1nM), but had an opposite effect in treatments B
(1nM) and C (1 uM). Moreover, 1pM ADB-FUBINACA decreased histone H3 acetylation in
treatment C. Of note, after SCs treatment, NG108-15 cells maintained their cholinergic
phenotype (acetylcholinesterase activity assessment), with negligible cell death
(Hoechst/Propidium iodide labeling) at d6.
Overall, our data suggest that SC-induced neurodifferentiation associates with changes in global
DNA methylation and histone H3 acetylation promoted by these substances at human relevant
concentrations. However, further research is required to clarify the influence of SC-induced
epigenetic changes on neurodifferentiation.
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Abstract
Studies performed in non-profit social solidarity organizations show that work activity in this
context is characterized by heavy workload and insufficient working conditions, impacting the
way work is done and workers´ health. However, these studies are still scarce.
In this perspective, we conducted a qualitative study in a private social solidarity institution to
understand the working conditions and their impact on workers´ health; and identify the
regulation strategies that workers developed to manage their work.
Data was collected remotely through documental analysis, individual semi-structured interviews,
focus groups, and by filling in a tool (activity chronicle) developed to recover the work activity
during a working week. The study involved 12 participants: 10 technical workers, the manager
and the institutions´ president.
Results show that limited workspace, materials and number of workers, due to financial
restrictions, and the occurrence of unexpected situations, cause constant task interruptions,
delaying and restraining workers from completing their planned tasks. Also, the close contact
between workers in the workplace and teleworking at home, although being perceived as
facilitators, also impose work constraints. Constraints´ impact on workers´ health include anxiety,
difficulty to concentrate, and great memory effort. To manage these conditions, workers
developed individual (e.g., extending their work schedule; working in an isolated place when in
the workplace), and collective (e.g., sharing their planned schedule) regulation strategies.
We discuss that while some work constraints result from aspects that could be minimized by the
improvement of working and organization conditions, others are intrinsic to the activity itself and
can´t be eliminated.
This study contributes to enhance the literature on activity of workers in this context, by revealing
how working conditions affect the way work is done and the impact it has on workers´ health.
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Abstract
Silver nanoparticles (AgNPs) are widely used nanomaterials, essentially due to their antimicrobial
properties. One of the immune-regulatory factors implicated in AgNPs-induced inflammation is,
undoubtedly, oxidative stress, namely the production of reactive species, one of the immune
mediators mainly regulated by neutrophils. Flavonoids are currently considered an indispensable
component of our diet and have recognized antioxidant and anti-inflammatory properties.
However, as far as we know, the protective effects of dietary flavonoids against the proinflammatory effects of AgNPs are not yet explored. Therefore, the main objectives of this work
were to disclose if polyethyleneimine (PEI) coated-AgNPs of two sizes, namely, 4 nm and 19 nm,
stimulated the production of reactive species by human neutrophils and if so, to study the
protective role of a panel of seven dietary flavonoids (Fig. 1) against that harmful effect.
Neutrophils were stimulated with different concentrations of PEI-AgNPs, in the presence and
absence of the flavonoids under study. The production of reactive species was detected by a
fluorescent probe, dihydrorhodamine 123. It was demonstrated that both sizes of PEI-AgNPs
induced the production of reactive species in a concentration-dependent manner. Moreover,
almost all the tested flavonoids were effective inhibitors of AgNPs-induced human neutrophils´
oxidative burst. Diosmetin was the exception, since it was not possible to achieve the IC50 at the
higher tested concentration (25 µM). Considering these results, it may be concluded that
flavonoids are able to inhibit the production of reactive species by human neutrophils stimulated
with PEI-AgNPs (4 nm and 19 nm). Further studies are needed to deeply understand the
mechanisms behind flavonoids´ potential protective effect.
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Abstract
Introduction: Prisoners are commonly perceived as criminals by the wider society, being
commonly a target of stigma, even after serving their sentences. Given this social stigma and
exclusion faced by the prison population, prison volunteering can be beneficial for prisoners in
acquiring skills and competencies to help them deal with situations that may take place not only
in prison facilities, but also outside in their resocialization and social reintegration in the
community.
Objectives: i) identify the experiences of volunteers in interacting with prisoners, and with the
prison context (e.g., technical volunteer managers and prison guards), ii) identify the motivations
that led them to volunteer in the prison context and iii) assessing the volunteers´ perception of
the impact of the visits on themselves and in the prisoners.
Methodology: Semi-structured interviews will be conducted, remotely, with volunteers enrolled
in organizations that promote volunteering. Informed consent will be sent by email to those who
agree to participate in the study. The interviews will be audio-recorded, transcribed and analyzed
by thematic analysis, which will have a maximum duration of 1 hour.
Expected results: With this study, it is hoped to obtain a more accurate image of the reality of
volunteering in a prison context in Portugal, through the testimonies given by the volunteers on
their motivations, experiences and perception of their impact in relation to their volunteering
activity and interaction with the prisoners.
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Teaching Direct and Indirect Object Pronouns in Portuguese as a Foreign Language through
Creative Writing by Stages
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Abstract
Creative Writing is an essential and useful tool in Language Teaching: it increases the motivation
of the students (Littlewood, 1998; Stillar, 2013; Harmer, 2007; Fernández Lázaro, 2012), helps
them in future non-guided writings (García Carcedo, 2011) and contributes to the acquisition of
different aspects (eg. grammar, vocabulary) of the target language (Smith, 2013). Thus, this study
aimed to demonstrate that Creative Writing could be used to teach Direct and Indirect Object
pronouns to students of Portuguese as a Foreing Language. In order to achieve this, it was carried
out a theoretical research about writing, creativity and Creative Writing. Due to the relevance of
the writing stages (planning, writing and revising), it was decided to use the term Creative Writing
by Stages.
Two Teaching Units were developed and put into practice with a group of A2 level students from
the Six-month Course of Portuguese for Foreigners, organised by the Faculty of Arts and
Humanities of the University of Porto. The activities were designed taking into account the
findings of the research process, as well as the guiding documents, the contents included in the
course´s curriculum and the specific characteristics of the group. After teaching both units, the
quantitative and qualitative data - the texts written by the students and the answers to the
surveys handed to them, respectively - were analysed. The results showed that not only did the
students make less mistakes when using Direct and Indirect Object pronouns in their writings, but
they also considered that Creative Writing by Stages helped them to learn Portuguese. Therefore,
despite the need of continuing with the investigation, it was possible to conclude that Creative
Writing by Stages was effective in teaching those clitic pronouns.
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Abstract
Balance is a motor ability with a fundamental role in motor development. This study was designed
to understand the relationship between the amount of practice years of dancers and the
development of this competence, in a dynamic and static context. For this investigation, we had
the collaboration of 21 female athletes, from a single urban dance club, aged between 13 and 18
years. From this sample, 2 groups were established according to the number of years of practice:
8 participants practiced dance for 5 years or less, while the remaining 13 participants trained for
more than 5 years. To assess dynamic balance, we applied the Sideward Leap Test, and the
Flamingo Balance Test was used to assess the static balance. Statistical procedures comprised
Mann-Whitney non-parametric test. The results revealed that there were no statistically
significant differences between the two groups in any of the evaluations (P=0,94 in the nonpreferred foot and P=0,59 for the preferred foot in the Flamingo Balance Test; P= 0,07 for the
Sideward Leap Test), which allowed us to conclude that athletes who had more years of practice
did not present a better static and dynamic balance compared to less experienced dancers.
The results revealed that there were no statistically significant differences between the two
groups, contrary to our expectations. This can be explained by the small sample size, since the
dancers performed the tests in a premature phase of a post-confinement (where they trained via
streaming, unsupervised and in some cases after infection by Covid-19). Other factor like the
report of previous injuries, the lack of specific balance training, and lastly, some constraints in the
evaluation (evaluation timings, evaluation place and instruments used). We suggest the
application of a specific balance training, which would allow not only to observe which group
would present the greatest evolution but would also result in an improvement in the athletes'
physical indexes.

67

Psychological Impact of the Covid-19 Pandemic on Portuguese High-Performance Athletes
Magalhães, Ana, Faculdade de Desporto, Portugal
Costa, Jardel, Faculdade de Desporto, Portugal
Pereira, Miguel, Faculdade de Desporto, Portugal
Magalhães, Telmo, Faculdade de Desporto, Portugal
Sofia, Rui, Faculdade de Desporto, Portugal
Barreiros, André, Faculdade de Desporto, Portugal
Dias, Cláudia, Faculdade de Desporto, Portugal

Abstract
In November 2019, an epidemic of cases with a characteristic pattern of respiratory infections
emerged in Wuhan, China. These diseases were connected to the emergence of a new
coronavirus, called SARS-CoV-2. In Portugal, as a containment measure to curb the increase in
the number of cases, general home collection duty was determined in March 2020. The closure
of the physical activity spaces and sports clubs meant that many athletes were prevented from
continuing their training sessions in the usual way. In addition, all activities in open spaces were
prohibited, including national sports competitions. The general confinement that occurred from
March to May 2020, led the athletes to a period of inactivity, being forced to train at home, and,
in many cases, without the supervision of a coach. These measures and the associated insufficient
and/ or inadequate training programs affected the physical preparation of the athletes, causing
some level of detraining, increasing the risk of injury, and negatively influencing their overall sport
performance. However, researchers were concerned not only with the physical level of athletes
but also with their mental health. In fact, although the social containment strategy was reported
to be effective in containing COVID-19, it was also associated with several undesirable
psychological effects. Considering this fact, the aim of the present study was to analyze the
psychological impact of the social and physical restrictions imposed by the COVID-19 pandemic
in six high level athletes (n = 3 males; n = 3 females) from different sports (handball, volleyball,
boxing, roller hockey and canoeing). A semi-structured interview was conducted with each
participant. The analysis of the results showed that the mandatory confinement had a negative
impact on the performance and mental health of all the athletes, increasing their levels of anxiety
and stress and decreasing their performance, and, consequently, their efficiency.
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Abstract
The prediction of the durability of a component or structure is crucial in many engineering
applications, since materials subjected to cyclic loads suffer progressive damage eventually
leading to rupture. This phenomenon is known as fatigue, and is a key consideration in the design
of structures as aircraft, metallic bridges, ships, etc. This area of knowledge is served by specific
journals dedicated to case studies, e.g. [1] and other literature, e.g. [2-4].
In this communication a real case study is presented and discussed. The requirement was to
achieve 260000 cycles for a `U´ steel spring with given geometry, and the question was to predict
the maximum permissible displacement per cycle. A procedure and algorithm assisted by finite
element modelling was conceived and implemented.
The spring was modelled using the finite elements software SolidWorks®. As an approximation a
linear model was used. Once the spring stiffness was evaluated, a fatigue analysis was performed
to evaluate the maximum displacement per cycle compatible with the intended service life, with
a given safety factor. The load ratio R, defined as the ratio minimum load/maximum load per
cycle, is in the present real case null.
An algorithm based on finite fatigue life prediction techniques, the Basquin law, Goodman
diagram, and the relationship between ultimate tensile strength and fatigue limit, was developed
and will be briefly presented and discussed. It was concluded that a steel with 650 MPa rupture
strength is compatible with 5.4 mm maximum displacement per cycle, for 260 kcycles.
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Quantification of Whole-Body Bone Scans with Imaging Processing and Machine Learning
Algortihms
Providência, Laura, Faculdade de Ciências, Portugal

Abstract
Patients with prostate cancer (PCa) often develop bone metastases (BMs). The most common
diagnostic procedure used for screening of patients with BMs is whole-body bone scintigraphy
(BS). To date, the assessment of a bone scan relies solely on the interpretation of an expert
physician who visually assesses the scan. As there are no criteria to quantify the BMs, the
assessment of disease stage and response to treatment in PCa patients is too subjective and time
consuming. The work I am developing aims to build a computer-aided diagnosis system capable
of automatically detecting hotspots in a BS, and later classify them as malign or benign, using
imaging processing techniques and machine and deep learning algorithms. Up to now an
algorithm inspired by the Bayesian surprise was developed to detect the hotspots. Although it
correctly detects the lesions of interest, it also detects some false positives. I have used an
unsupervised learning algorithm, K-means clustering, and a semi-supervised one, One-Class
Support Vector Machine (OC-SVM), in both hand-crafted features and features extracted with a
pre-trained model (ResNet18) from the detected lesions to perform hotspot classification and to
try to reduce the number of false positives. The resulting algorithm failed to effectively classify
the hotspots, as a many false-positive hotspots were classified as malign metastases. For this
reason, I am manually extracting hotspots that I know a priori that are false positives, such as
hotspots in the bladder or thyroid and symmetric hotspots in the shoulders. To get the anatomical
position of these hotspots, an atlas-based segmentation on each BS was performed. I also plan
to apply the OC-SVM technique to features extracted by an autoencoder in hope of obtaining an
algorithm with a higher accuracy. No literature of completely unsupervised algorithms for hotspot
classification can be found to this date, which makes this work a pioneer on the topic.
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Strength assessment of knee flexors and extensors by isokinetic dynamometer: a literature
review
Santos, Wallisson B., Faculdade de Desporto, Portugal

Abstract
Strength assessment is an indispensable procedure for research in Sports Science, because it
allows the detection and prevention of future muscular complications and is an aid in sports
training. Thus, the present literature review aimed to analyze the strength assessment by
Isokinetic Dynamometer (ID), gathering studies that involved the equipment and, together with
other means of assessment, attesting to the authenticity of the results acquired through the
Isokinetic Dynamometer. Seven published studies were analyzed, with a period between one and
four years of publication that prioritized the use of the method of strength evaluation of the
flexors and extensors of the knee by Isokinetic Dynamometer (ID) and maintained criteria for the
selection of research subjects with the support of questionnaires and interviews in order to
detect participants who had diagnosed muscular dysfunction, as well as prior authorization from
the ethics committee of human rights of the universities that granted the laboratory during the
research. At the end of this review, it was possible to conclude that the isokinetic dynamometer
reveals technological advances in the areas of strength assessment and shows similar results to
other assessment methods that require more time and work. However, there are still few studies
on its use, which also has a high financial cost and, consequently, is unavailable to many
researchers.
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Enological Repercussions of Non-Saccharomyces Species
Mason, Diogo, GreenUPorto - Sustainable Agrifood Production Research Centre, Faculdade de
Ciências da Universidade do Porto, Portugal
Queiroz, Jorge, GreenUPorto - Sustainable Agrifood Production Research Centre, Faculdade de
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Abstract
The term "non-Saccharomyces" comes from the identification and grouping of fermentative
species that are normally associated with deteriorating sensory changes in wine, which has
therefore raised concerns among winemakers on how to preserve the stability of the must,
guarantee the quality of the wine and prevent contamination of these species through
biotechnological resources.
Currently, it is known that these species are not only expected to have negative repercussions.
After several scientific investigations, it has been proven that species in this group can really play
an important and decisive role in wine production, although they generally have a low
fermentative metabolism. The modeling of acidity and alcohol content, the production of esters
and other aromatic compounds, and the ability to assume the role of biological controller, are
part of some interesting interactions that these species can have in fermentation.
What makes it even more interesting is that the use of inoculations (mixed or sequential) with S.
cerevisiae, helps to highlight the positive repercussions and to control the negative ones that will
be exposed in the wine. Inoculations with S. cerevisiae in this case, will make it possible to finish
fermentation.
Finally, it was highlighted ten non-Saccharomyces species that, according to the literature,
represent greater potential in the wine sector. The species are: Aureobasidium pullulans, Candida
stellata, genus Hanseniaspora/Kloeckera, Lachancea thermotolerans, Metschnikowia
pulcherrima, Saccharomycodes ludwigii, Schizosaccharomyces pombe, Torulaspora delbrueckii,
Wickerhamomyces anomalus.
Despite all the literature already published, further research and practical tests on the use of
these species are needed. The identification and manipulation of strains could ensure that in the
future, the investment for wine producers will be less risky.
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Abstract
Hyperthermia emerged as a promising treatment approach in oncology consisting in raising the
temperature of cancer cells to 40-45ºC to reach apoptosis. One way to reach local and controlled
hyperthermia is via functionalizable nanostructures (NS) that are activated by external stimuli,
such as magnetic fields or electromagnetic radiation. Gold NS have been the subject of attention
due to their biocompatibility and high absorption of electromagnetic radiation in the NIR range
caused by its surface plasmon resonance [1]. Magnetic NS based on iron have also been gaining
attention since they can combine the diagnostic (as contrast agents for MRI) and therapy
(magnetic hyperthermia) properties [2]. The main goal of this work is to produce multifunctional
Iron-Gold nanostructures with high heating performance when stimulated with radiation and
with alternating magnetic fields, for applications in controlled and localized hyperthermia. The
NS were produced by two methods: 1) through the ablation of Iron and Gold targets with a
femtosecond pulsed laser in liquids (such as ethanol) and 2) by electrodeposition in self-organized
alumina matrices. Via laser ablation in liquids we successfully produced iron nanospheres with
mean particle size of approximately 400 nm, but reports show that it is possible to achieve a size
distribution with smaller average sizes of about 8 nm [3]. The second technique allows a
controlled growth of nanowires, nanorods and more complex morphologies such as segmented
Fe-Au-Fe nanowires, with the possibility to accurately tune the size of the NS to match the laser
wavelength, and it is compatible with large scale production. The hyperthermia tests, using a 808
nm CW laser, in a gold nanorods (d=40nm, l=150nm) solution revealed a significant temperature
increase of approximately 8ºC for a fluence of 1W/cm2 when compared to a only water solution
with the same volume.
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Figure 1 Fe-NPs synthetized via ablation of an Iron target by femtosecond laser in ethanol, in the
presence of magnetic field applied post LAL

Women and War: Female Characters as Victims of Conflict and/or Agents of Their Own
Destinies
Barbosa, Luisa B. L., Faculdade de Letras, Portugal

Abstract
Throughout history, war fiction as a genre has predominantly focused on the male soldier´s
experience of war. However, considering that women suffer equally from the negative effects of
warfare, there is real urgency in shedding light on this issue and educating others regarding
women´s perspectives and experiences of war. This master's thesis discussed the journeys and
experiences of the female protagonists in Markus Zusak´s "The Book Thief" (2005), set in Nazi
Germany and centred on the life of nine-year-old Liesel Meminger; Sara Novi´c´s "Girl at War"
(2015), a narrative focused on the experience of ten-year-old Ana Juri´c during the Yugoslavian
Civil War; Chimamanda Ngozi Adichie´s "Half of a Yellow Sun" (2006), a novel documenting the
Nigerian civil war and fictionalizing its effects on the relationship of twin sisters Olanna and
Kainene Ozobia; and Kristin Hannah´s "The Nightingale" (2015), a narrative focused on the
struggles of French sisters Vianne Mauriac and Isabelle Rossignol living in Nazi-occupied France.
This thesis discussed the coming-of-age journeys of Ana and Liesel and their quest for the
development of a personal narrative and identity, and discussed the relationships, trajectories,
and struggles of sisters Olanna and Kainene and Vianne and Isabelle. In addition to discussing
recurrent themes in war literature, such as death, destruction, trauma, loss, and the struggle for
survival, this thesis focused on the specific challenges of growing up during war and the struggles
and particularities of being a woman in times of war, tackling, to varying degrees, issues of existing
gender roles and expectations, including motherhood in war; unequal gendered relations of
power and gender violence; and the protagonists' negotiation of victimhood and the increasing
loss of control/choice in their own search for agency, justice, freedom, and autonomy over their
own destinies.

Keywords: war literature; gender violence; coming-of-age novel.
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Abstract
In the face of ongoing and projected climate change, including longer and more severe heat
waves, longer periods of water shortage and the growing problem of soil salinity, the
understanding of plants´ response to the combination of two abiotic stress factors that commonly
occur simultaneously - salinity and heat - is a matter of special interest. Thus, in this study, the
effect of the co-exposure of tomato plants (Solanum lycopersicum L. var. cerasiforme) to salt (100
mM NaCl) and heat (42 ºC; 4 h/day) was evaluated. After 28 days of growth, 21 of which under
the salt irrigation and/or heat exposure treatment, plants were collected and used for biometric
and biochemical measurements. The individual exposure of tomato plants to heat or salt led to a
significant reduction of both shoot and root length and dry weight, which was more pronounced
in the combined treatment. Moreover, the co-exposure treatment negatively affected
chlorophylls and carotenoids content, again, impacting much more on these parameters than the
individual stresses. Lipid peroxidation levels in shoots also decreased, similarly to individual
treatments. However, in roots, only the heat stress showed this effect. Hydrogen peroxide levels
were reduced in shoots for every treatment and, oppositely, increased in roots for both heat and
combined treatments. In what concerns antioxidant metabolites, glutathione levels were equally
reduced in plants exposed to salt and the combined treatment. Contrarily, these two treatments
led to an exorbitant increase in proline - a powerful osmolyte - in the whole plant, although this
effect was more pronounced when the plants were exposed only to salt stress. Overall, the results
of the present study suggest that tomato plants adopt different strategies for each stressor,
however, further studies are underway to better understand the biochemical basis underlying
tomato´s response to combined heat and salinity stress.
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Abstract
Balance is an essential component in most motor performance tasks, such as everyday motor
performance activities and sports. Dynamic balance is a motor ability that assumes an essential
condition for the performance of swimming and gymnastics. Therefore, the objective of this study
was to investigate the dynamic balance between swimmers and gymnasts and the effect of the
floor (stable and unstable) relatively to the dynamic balance. The sample comprises 7 gymnasts
and 5 swimmers (11.33±1.07 years old), 5 females and 7 males, with an average of (4.33±2.80
years) of previous practice. Dynamic balance was evaluated through the Star Excursion Balance
Test (SEBT) and the Biodex Balance System on Postural Stability Test (BBSPST). It was also studied
the association between both instruments. The data were processed through the software
Statistical Package for the Social Sciences, version 27.0 using descriptive analysis, Man-Whitney,
Wilcoxon and Spearman's Ro non-parametric tests. Significant level was set at p <0.05. Results:
(i) there were no significant differences between sports according to the preferred limb (PL), nonpreferred limb (NPL), and functional motor asymmetries; (ii) in each sport, there were no
significant differences between stable and unstable floors; (iii) in swimmers, a very strong
negative correlation was observed between the different floors, in the PL and the NPL (r=-.900,
p=.037). In conclusion, these results suggest that gymnasts and swimmers have similar dynamic
balance ability according each limb and concerning the differences between both limbs, and that
there were no significant differences between the two instruments used.
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Artistic Youths: what influence can contact with art have in their daily lives?
Mesquita, Joana, Faculdade de Psicologia e Ciências da Educação, Portugal
Araújo, Helena, Faculdade de Psicologia e Ciências da Educação, Portugal

Abstract
Contact with art allows the mobilization of creative, expressive, cognitive, reflective, and motor
dimensions during the teaching-learning processes. Assuming art with an intrinsic potential,
where its experience can have a relevant role both in the integral and humanistic formation of
those being educated, this paper focuses on what young people with artistic training have to say
about their experience with the arts in their daily lives. The study was developed with young
students of a theater vocational course who, in addition to this, also had connections to other
artistic areas such as music, dance and drawing.
Ten sessions of Focus Group Discussions departed from individually captured photographs under
the methodology Photovoice providing space for young people to debated the influences of art
in their daily lives.
The study allowed to understand that artistic experiences can influence young people's daily lives
at three levels : i) at a more intrapersonal level, the development of greater connection with
themselves, also addressing dimensions of individual well-being ; ii) at a more interpersonal level,
positive effects in the way young people act, communicate and are seen by other people - namely
peers and family members ; (iii) at a wider social level, there was an incentive to a critical posture
in face of the different situations that occur in society.
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Abstract
Oral vaccination is highly demanded by the aquaculture sector, since injectable vaccination is a
labor-intensive method that requires the individual handling of fish and leads to stress-related
immunosuppression and handling mortalities. The use of bacterial spores as adjuvants or oral
vaccine vehicles is one promising approach, since spores are highly resistant structures that
survive passage through the gastrointestinal tract. Bacillus subtilis (a gram-positive, nonpathogenic species) spores have been successfully used to express and display antigens, when
fused to spore coat or crust proteins, and were able to induce an immunological response upon
oral administration in mice. In this study, we used B. subtilis 168 as a delivery vehicle for the
presentation of the green fluorescent protein (GFP) and the OmpK immunogenic protein, an
antigen shared among several Vibrio species. The genes encoding for OmpK and GFP were PCR
amplified with a tail of 6 histidines and cloned into two selected vectors, resulting in a
translational fusion to CotY (crust protein) either C-or-N-terminally. The constructed fusions were
integrated into the B. subtilis 168 chromosome through a double-crossover recombination event.
The display of the proteins at the surface of the spores was first evaluated by western blot with
an anti-His-Tag antibody and confirmed in both C-terminal fusions. Strains carrying the GFP
fusions were also evaluated under a fluorescence microscope, which confirmed the expression
of a functional protein at the surface of spores. Furthermore, spores were resistant to lysozyme
and heat, which are essential resistant properties for oral delivery. Importantly, spores containing
the C-terminal fusion of OmpK with CotY were capable of significantly reduce the mortality of
zebrafish larvae under infection with V. parahaemolyticus and V. anguillarum, demonstrating
their potential as oral vaccine vehicles for aquaculture.
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Psychometric properties of the Reading Test Battery: word and pseudoword recognition,
reading rate, sentence comprehension, teacher’s scale
Pinheiro, Ângela M. V., Universidade Federal de Minas Gerais, Brazil
Vilhena, Douglas A., Faculdade de Psicologia e Ciências da Educação, Brazil

Abstract
The Reading Test Battery is composed of five psychometric instruments to support the diagnosis
of developmental dyslexia according to the DSM-5. Research Ethical Committee Approval of the
Universidade Federal de Minas Gerais (17754514.6.0000.5149; 49765115.0.0000.5149).
Participants were children (n = 1397, 7 to 11 years old) and teachers (n = 72) from the 2nd to the
5th year of elementary school, selected in a representative, stratified and randomized manner.
The Word Recognition Test (WRT) and the Pseudoword Recognition Test (PWRT) contain 84 items
each, which should be read aloud with fluency, allowing to evaluate graphemic decoding and the
psycholinguistic effects of lexicality, frequency, regularity, and extension. The Rate of Reading
Test (RRT) assesses the number of words read per minute. The Reading Test: Sentence
Comprehension (TELCS) measures reading comprehension in 36 multiple-choice items. The Scale
of Evaluation of Reading Competence by the Teacher (EACOL) is a hetero-assessment tool
composed of operational descriptors. As Results, different publications provided satisfactory
psychometric evidence of reliability (equivalence, internal consistency) and validity (content,
internal, external structure) for TRP, TRPp, TELCS, EACOL, and RRT. For standardization study, the
suggested statistical sample size (n = 384 children) was exceeded in the sample of TELCS (n =
1289), TRP and TRPp (n = 598), and EACOL (n = 452 students). In conclusion, once the instruments
demonstrated satisfactory sources of psychometric evidence, it was possible to establish
standardized norms for the 2nd to 5th school year from a large, representative, stratified and
randomized sample. The manuals for each instrument of the Reading Test Battery are available
for free at Research Gate.
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Extracting narratives from Twitter data in real time
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Abstract
Oftentimes, small- and big-time events are discussed in microblogs (usually associated with social
media, such as Twitter) before they become more formal news articles. Artificial Intelligence can
help to transform scattered large amounts of microblogs (for example, tweets) and uncover a
story about the event behind them. However, given the short nature of tweets, they are usually
written in more colloquial language (contrary to the formality of news articles), which proposes
an interesting challenge NLP-wise, since most NLP tools are only prepared to deal with more
formal language.
In this project, the use of a combination of NLP techniques is proposed, such as named entity
extraction (NER), coreference resolution (COREF) and semantic role labeling (SRL) to extract the
relevant narrative elements from tweets.
There are two main goals in this project, the first is to summarize a set of tweets (about a topic)
and understand if they can effectively summarize a news article (about the same topic).
The second is to automatically represent a set of tweets about a topic through a formal narrative
representation called Discourse Representation Scheme and complement it with a Knowledge
Graph.
To this extent, the development and evaluation set used is the Signal-1M tweetir dataset, which
links several tweets about a certain topic with a news article about the same topic.
This dataset is used to test our NLP approaches and to understand to what extent the content of
the tweets is representative of the content of the news article.
Finally, as for results, some baseline summarization approaches were tested, such as LexRank,
LSA and even a pre-trained BART model and they all had poor performances, around 20%
similarity (measured by ROUGE) between tweets and news about the same topic. However, using
the proposed methods (COREF and SRL) similarities of over 50% between main parts of the tweets
and the article.
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Bmp-signaling and the fin-to-limb transition in Vertebrates
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Abstract
The history of evolution is always fascinating, but some chapters of this longsome book still need
to be completed. Such is the one about the evolution of the digits and the fin-to-limb transition
in vertebrates. In this project, we explore a new hypothesis in the field of developmental biology,
and try to recreate the anatomic transition that happened between a fish fin and a tetrapod limb
capable of walking on solid ground, by studying transgenic and mutant zebrafish lines. This
process is thought to relate to a reduction in the dermal components of the fin, the finfold,
alongside a distal expansion of bone structures and later development of new components, such
as the autopod and the digits. For this, we are using a mutant zebrafish line that shows elongated
finfolds in comparison to the wild-type condition. With this line, we are analyzing the expression
of genes that we think are involved in this evolutionary step, namely the hoxd13a gene network,
such as bmp2b and its targets msx2a and msx2b, through RT-qPCR, in situ hybridization, and RNAseq tools. We also correlate apoptosis and proliferation rates, given that the BMP-signaling can
promote apoptosis. Here, we use casp3 and ciclinb1 expression as markers of these cellular
processes, respectively. We are also comparing these expression levels in transgenic zebrafish
allowing the overexpression of hoxd13a genetic network. Later, we will try to overexpress this
network in the mutant condition with longer finfolds and see if we can rescue the normal
phenotype, using it as a proof of concept for our hypothesis. The obtained results until now show
a correlation between bmp2b and msx genes expression, and that these genes are less expressed
in the finfold of the mutant line. Our aim is not only to contribute to solving an ancient
evolutionary mystery related to key aspects of evolution but also to explore networks that could
be involved in genetic diseases related to digits and limb malformations.
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Abstract
Pigmentation patterns often serve for camouflage, as they can make animals less conspicuous
against heterogeneous backgrounds. One common type of pigmentation pattern in birds, barred
plumage, was suggested to also accumulate a signalling function, because it provides cues on
plumage quality and, hence, on aspects of individual quality. On the contrary, patterns that lack
a precise geometric arrangement, such as mottled plumage should serve mostly for camouflage.
Here we used estrildid finches (family Estrildidae), to test whether barred plumage, as opposed
to mottled plumage, evolved associated with socioecological traits indicative of social signalling.
Phylogenetic regressions showed that more gregarious species had on average a greater extent
of barred plumage in males, suggesting that this pigmentation pattern often evolves for social
signalling. Since in species with conventional sex roles males are usually more strongly sexuallyselected than females, and since we only found an association between gregariousness and
barred plumage in males but not in females, our results suggest that sexual signalling may be an
important function of the barred plumage. The extent of mottled plumage was not associated
with species gregariousness, but omnivorous species (as opposed to strictly granivorous) on
average had more mottled plumage. This is consistent with a camouflage function for mottled
plumage, since camouflage may be beneficial when preying on moving insects.
While there was a trade-off between the extent of mottle plumage and of male colour
ornamentation, the extent of barred plumage did not trade-off with male colour ornamentation.
This, together with the finding that males of gregarious species have more barred plumage,
supports the hypothesis that a signalling function of barred plumage influences its evolution
across estrildid finches.
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Punctuation: an (un)expected discourse marker in opinion articles
Magalhães, Violeta Amélia, Faculdade de Letras, Portugal

Abstract
In this presentation, we will introduce the results of an analysis on the phenomenon of discourse
marking in opinion articles. We will start by defining discourse markers (DMs) based on the
proposals of Coutinho (2008), Fischer (2006), Fraser (1999) and Lopes (2016). Next, we will
present the results of an analysis developed through a data driven process to 30 opinion articles
published in the newspaper Público. The results show that the colon, with an elaborative or
justificative function, and the quotation marks, with an intertextual or ironic function, are the
most used DMs. This is justified by the insertion of punctuation, i.e., the set of isolable and
discrete signs inscribed in the text and that are part of it (Maingueneau, 2002), in the group of
DMs. For such we recovered arguments such as the comprehensive character of DMs´
categorization (Lopes, 2016) or the fact that punctuation, like other DMs, establishes a
relationship between two discourse segments, as well as contributing to the interpretation of the
sentence (Fraser, 1999). We argue that these results show, on the one hand, the complex
relationship established between oral and written language (Marcuschi, 2001) given that the
colon establishes a hidden prosody in writing (Chafe, 1988) that helps structuring the arguments
present in the text. On the other hand, these results also show that non-prosodic uses of
punctuation, such as quotation marks, contribute to the enrichment of the text at the level of
intertextuality (Maingueneau, 2002) or at the insertion of sarcastic humor, which reveals levels
of complexity in writing and reading. Thus, punctuation reveals not only writing habits (Chafe,
1998; Baldwin & Coady, 1978) but also the need for reader's habits (Steinhauer & Friederici,
2001). Punctuation appears to be a relevant aspect in the analyzed corpus, thus serving to impose
a certain range of interpretations (Fraser, 1999) and guiding the reader (Coutinho, 2008) towards
a certain meaning.
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Abstract
Inflammatory Bowel Disease (IBD) is a chronic immune-mediated disorder of the gastrointestinal
tract that includes Crohn´s disease (CD) and ulcerative colitis (UC). Due to the lack of an efficient
therapy, the disease remains incurable which has a significant impact in patients´ quality of life.
IBD pathogenesis results from an altered inflammatory response to gut microbiota in genetically
susceptible hosts, although the underlying mechanisms are still unclear.
Glycans cover the surface of all mammalian cells and regulate important biological functions, such
as the immune responses. Indeed, host glycans are a major interface between host and gut
resident microbiota. It is described that IBD patients present an altered glycoprofile and impaired
gut microbiota composition (dysbiosis). Thus, we aim to assess how an altered host glycocalyx
impacts the microbial composition associated with IBD development.
We induced colitis in C57BL/6 wild-type mice and in mice lacking Mgat5 (encoding the synthesis
of branched N-glycans; KO) by administering dextran sulfate sodium (DSS) in the drinking water
ad libitum (n=5/group) for 7days. Mice were monitored daily to evaluate disease score. Fecal
samples were collected before DSS to assess microbiota composition at baseline by 16S rRNA
sequencing. At day 11, colons were processed for analysis of immune cell populations and
intracytoplasmic cytokines by flow cytometry (FACS). Our data showed that Mgat5-KO mice are
more susceptible to severe forms of colitis. Preliminary metagenomic analysis of fecal samples
revealed that Mgat5-KO mice present a dysbiotic gut microbiota. Moreover, we observed by FACS
that Mgat5-KO mice showed impaired IL-22 dynamics, suggesting that the impact of glycans in
gut immunity may be due to IL-22 regulation through T cells and innate lymphoid cells in the gut.
Overall, these findings suggest a potential role of glycans in promoting intestinal homeostasis,
paving the way for novel therapeutic interventions.
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Abstract
Olive pomace (OP), a by-product of olive oil processing, is a biomass composed of olive skin, pulp
and stones. OP has a high content in bioactive compounds [1].
This work aimed to study the impact of different heat-treatments on the antioxidant proprieties
of olive pomace paste (OPP), obtained after removing stones particles from OP. OPP was
submitted to different treatments: SPA) 30 min/65 ºC; SPB) 1 min/77 ºC; SPC) 15 sec/88 ºC; SE)
20 min/120 ºC.
Total phenolics (TP), total flavonoids (TF) and antioxidant activity by ferric reducing antioxidant
power (FRAP) and 2,2-diphenyl-1-picrylhydrazyl scavenging activity (DPPH) were determined by
spectrometry [2]. Vitamin E profile [3] and hydroxytyrosol content (HC) were assessed by HPLCDAD-FLD.
Heat-treatment decreased the total vitamin E content, being it preserved in SPC sample (5.4
mg/100 g). SPC showed TP of 3.8 g GAE/100 g and TF of 3.1 g CE/100 g. The determined
antioxidant activity was 5.5 g FSE/100 g (FRAP), 1.7 g TE/100 g (DPPH) and 0.4 g/100 g of HC. SPC
showed the highest potential as it is the most eco-friendly treatment. The use of OPP as a
functional ingredient seems promising.
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Focusing on the urethra: Spinal cord injury induces strong sensory and sympathetic
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Abstract
State of art: Spinal cord injury (SCI) results in urinary impairment due to neurogenic detrusor
overactivity (NDO) and detrusor-sphincter-dyssynergia (DSD), known to be accompanied by
changes in bladder innervation. Although efficient voiding also depends on the urethra, the
consequences of SCI in urethral innervation have never been assessed.
Methods: Female rats were divided into 3 experimental groups: spinal intact animals, and SCI
animals left to recover 1 and 4 weeks after a largely incomplete spinal section at T8/T9 level
(n=5/group). To assess bladder function, animals underwent 1h-cystometry under urethane
anesthesia before tissue collection. Expression of neuronal markers was studied by
immunohistochemistry in distinct zones of the urethra: mucosa, internal (IUS), and external
urethral sphincter (EUS).
Results: Bladder contractions were abolished 1 week after SCI. At 4 weeks, NDO was already
established, shown by increased frequency and amplitude of bladder contractions (p<0.05 vs
intact). The consequences of SCI on general innervation were assessed by β-III tubulin. In the IUS,
denervation occurred 4 weeks after lesion, while in the EUS this was noted already at 1-week
post-SCI (p<0.05 vs intact). Analysis of calcitonin gene-related peptide (CGRP) showed sensory
denervation in the urethral mucosa (p<0.001 vs intact), and in the EUS (p<0.05 vs intact) already
at 1-week and still present at 4-weeks post-SCI. Sympathetic denervation was seen in the IUS, as
shown by reduction of Tyrosine hydroxylase (TH) expression at both time-points (p<0.01 vs
intact). Parasympathetic innervation (measured by vesicular transporter of acetylcholine- VachTimmunolabelling) was not affected.
Conclusions: These data show a dramatic impact of SCI on the urethra, with significant sensory
and sympathetic denervation. It is likely that these changes will affect urethral function,
particularly the urethro-vesical reflex, and contributing to SCI-induced urinary dysfunction
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Abstract
Cerebrovascular accident or stroke is one of the highest causes of death and cerebral injury and
currently there is no available neurological treatment.
The NanoBiomaterials for Targeted Therapies group in i3S is studying novel nanotechnological
therapeutic strategies to protect neurons from the deleterious effect of ischemic stroke.
In this project, we are investigating a promising pharmacological-based treatment to halt
inflammation and the oxidative stress occurring in the ischemic cascade. This consists in a crosslinked polyglutamate-curcumin conjugate (st-Cl-Pr-BDMC). Curcumin has antioxidant, antiinflammatory and neuroprotective activity. The synthetic polypeptide nanosystem will transport
curcumin to the ischemic brain, aided by Angiopep2 peptide, to cross the Blood Brain Barrier. This
drug delivery nanosystem was previously evaluated in CNS disorders (Cuesta et al 2021, DuroCastano et al 2021). The treatment was administered by intravenous injection to mice (C157Bl/6)
in a pre-clinical model of permanent middle cerebral artery occlusion. This focal ischemia model
will allow us to perform in vivo and ex vivo studies. The groups under analysis are the
experimental group (n=7) treated with the polypeptide nanosystem carrying curcumin, a control
group A (n=6) with polypeptide nanosystem; a control group B (n=3) with free curcumin and a
control group C (n=4) with vehicle saline.
The objective of the project is to analyze previously collected samples of brain tissue, other
organs´ tissue (kidney and liver) and collected fluids (blood and urine). We will study the
neuroprotective efficacy of the treatment by evaluating the ischemic lesion volume with
bioimaging as well as inflammation and astrogliosis. In addition, we will evaluate the
biodistribution of the nanoparticles in the animal´s tissues and fluids. These studies will allow us
to assess the biodistribution of the conjugate, the delivery of curcumin to the ischemic brain and
its neuroprotective efficacy.
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Abstract
Pregnancy loss is a significant event with impact on health and well-being. Communication
between patients and health professionals has been pointed by several studies as an important
factor in the experience of losing a child, since it can facilitate or inhibit the grieving process and
consequently impact patients´ well-being, relationships and future reproductive decisions. Albeit
obstetric societies and health organizations have guidelines and recommendations about how to
communicate and act in pregnancy losses, this is still a challenge for professionals and studies
have described cases of inadequate communication. This study aims to understand professional´s
experience towards this event identifying how communication happens and aspects that could
be improved in order to facilitate both parents and professionals experience of loss. A qualitative
approach was developed through semi-structured interviews to sixteen nurses working in an
Obstetrics and Maternal-Fetal Department of a local hospital. Based on grounded theory
approach, data was analyzed with NVivo 12 software. Results showed three major categories in
communication: professional´s attitude including aspects that impacted care giving (empathy,
experience, communication, comfort with loss and type of loss); necessary conditions for work
divided between hospital context variables like privacy and availability, and care management
regarding the need to look forward patients at risk, sharing, training/education, personal
development, follow-up and patient´s feedback, in order to improve the work; and professionalpatient relationship integrating adaptation to patient, care focus, mementos and transition to
grief. We found that even with global guidelines, this is a demanding job with several gaps that
could be softened with personal and institutional investment in this field.
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Abstract
Plants are subjected to distinct environmental pressures, including soil contamination with
metals, severely compromising crop growth and food safety. Therefore, efficient and sustainable
strategies are needed to ensure agronomic yields. Thus, this study aims to provide an evaluation
of the potential of beach wrack, an organic residue of coastal ecosystems, as a soil amendment,
to enhance crop tolerance to copper (Cu)-contaminated soils, using barley (Hordeum vulgare L.)
as a model plant. Upon stabilization of Cu and/or wrack in batches of an agricultural soil for 15 d,
barley plants grew under different experimental conditions: untreated soil; soil with 2% (m/m)
wrack; soil contaminated with 219 mg/kg Cu; soil amended with wrack [2% (m/m)] and
contaminated with Cu (219 mg/kg).
After 14 d of exposure, toxic effects of Cu on plant growth were not noticed when wrack was
present, probably due to a reduction in the bioavailability of Cu in the soil. The quantification of
reactive oxygen species and lipid peroxidation (LP) degree showed that wrack co-treatment was
able to reduce Cu-mediated overproduction of superoxide anion in leaves and roots, as well as to
alleviate the membrane damage caused by this metal, decreasing LP in roots. Moreover, although
proline accumulation was inhibited, the other non-enzymatic antioxidant (AOX) metabolites
seemed to be the main players behind plant defence against Cu. In fact, plants exposed only to
Cu increased the levels of glutathione (GSH), ascorbate (AsA) and phenols in the roots, the organ
most affected by Cu stress. Upon co-exposure to wrack, a differential response of the AOX system
was observed, with a balanced modulation of AsA-GSH status, along with an enhancement of
ascorbate peroxidase activity in leaves. Overall, the results suggest that wrack has considerable
potential for alleviating Cu-induced stress in barley plants, reducing Cu uptake and accumulation,
as well as restoring cellular redox homeostasis.
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Sexual reproduction of the seagrass Zostera noltei in the Ria de Aveiro lagoon
Ankel, Manuel, ICBAS, CIIMAR, Portugal
Guerrero-Meseguer, Laura, CIIMAR, Portugal
Veiga, Puri, CIIMAR, Portugal
Rubal, Marcos, CIIMAR, Portugal

Abstract
The Ria de Aveiro lagoon is characterized by a complex morphology which results in high spatial
and temporal variability of environmental conditions. Zostera noltei (Hornemann) is the most
dominant seagrass in Ria de Aveiro, but, until now, its sexual reproduction has not been studied
in this lagoon. Sexual reproduction strengthens the resilience of seagrasses to future
environmental changes and is the only way to recover seagrass meadows once vegetative
development is limited. Therefore, increasing the knowledge about sexual reproduction of Z.
noltei in the Ria de Aveiro lagoon is crucial for the conservation of this important ecosystem. We
monitored and compared flowering effort, reproductive stages, seed production and germination
rates of Z. noltei meadows in three different areas along the Mira channel, Ria de Aveiro. Results
showed that the flowering effort and stages of sexual reproduction differed significantly among
areas and dates. Thus, areas with marine salinity (>= 30 PSU) showed a higher flowering effort
than those with a lower salinity. Further, late stages of reproduction (fruiting) occurred more
frequently in the area closest to the sea with fruiting peaks in July and September. However,
germination rates were similar among areas and independent of the period of fruiting. These
results imply that in spaces of great spatial variability, such as the Ria de Aveiro lagoon, the
reproductive effort of Z. noltei depends on the environmental conditions of the area. This
knowledge is essential for evolving efficient conservation and restoration strategies, considering
the environmental requirements of each species, and thus supporting a successful sexual
recruitment.
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Abstract
Skin aging is the outcome of a combination of intrinsic and extrinsic factors, such as solar exposure
and environmental pollution. Both factors lead to oxidative stress which plays one of the major
roles in the skin aging process [1]. Antioxidant activity and UV protection represent thus two
mechanisms by which cosmetic ingredients can exert an anti-aging effect.
Ethylhexyl methoxycinnamate is a cinnamic acid ester used as UVB filter in sunscreens, however
its use has been strongly criticized for the negative impact on the environment and human health
[1]. Therefore, designing new safer alternatives to current UV filters remains a challenge.
Moreover, flavones are natural products widely used to prevent and minimize clinical signs of skin
aging through several mechanisms including prevention of oxidative stress [2] [3].
Taking into account these aspects, this work describes the design and synthesis of hybrids of
flavones and cinnamic acid derivatives, with an ester or an amide linker, to combine antioxidant
and UV filter effects.
Future work will comprise tests for antioxidant and photoprotective activities of the obtained
compounds.
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Abstract
The investigation aims to study the rehabilitation interventions on school buildings promoted by
Parque Escolar, E.P.E., under the Programa de Modernização das Escolas destinadas ao Ensino
Secundário (PMEES), based on an analysis centered on the theme of architectural expression.
Considering it the synthesis of the architectural project, its decisions and conditioning,
architectural expression is defined as a domain of social representation and creation and
consolidation of identities.
Based on the identification of the Portuguese school universe, its formal and expressive
particularities, as well as in a detailed analysis of four case studies, from the recognition of the
preexistent circumstances, the assimilation of the programmatic objectives and the analysis of
the projects and the transformed realities, it was possible to draw some conclusions regarding
the transformations carried in each context, from the point of view of the building´s expressions,
as well as the spaces of social and identitarian relations.
In fact, the architecture was able to develop strategies for the requalifications, not only of the
schools, but also of the social, cultural and identitarian structures of each community, which is
why it is considered essential to access this experience for future requalifications of architectural
patrimony.
From this analysis, it is also possible to identify some identitarian features that may contribute to
an idea of Portuguese contemporary architecture. Without being defined by a transversality of
expressive characteristics, these features are essentially related to the existence of ways of
building and doing project, developed from individual contributions that allow a collective
consolidation and maturation.
This investigation is framed by the investigation project ESCOLAS: Complexidade e Interpretação,
based at the Centro de Estudos de Arquitetura e Urbanismo (CEAU/FAUP), under coordination of
the Professor Doctor André Santos.
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Abstract
The importance of chiral drugs in the pharmaceutical market increases each year due to the
advantages in potency, efficacy, selectivity and safety associated with the use of single
enantiomers. Biological systems are intrinsically chiral and can recognize enantiomers as different
molecular entities and generate distinct responses [1]. Flavonoids are one of the most important
families of polyphenolic compounds, widely distributed in nature. Among flavonoids, flavones
have been extensively reported for their large diversity of pharmacological activities, being
considered as a privileged scaffold for Medicinal Chemistry [2]. Few synthetic chiral flavonoids
(CDF) with promising antitumor activity have been obtained using several synthetic approaches.
Particularly, flavopiridol was the first CDK inhibitor which entered clinical trials for the treatment
of acute myeloid leukemia [3]. This work reports a small library of CDF prepared by chiral pool
approach. Firstly, flavones were obtained by solvent-free direct thermal cyclocondensation and
then used as building blocks to prepare CDF by the reaction with enantiomerically pure building
blocks according to the research group experience [4]. The activity as growth inhibitors of human
tumor cell lines is under investigation.
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Abstract
In 2050, considering the actual population increasing rate is expected a shortage of food
resources. Food industry and the scientific community are very concerned and focusing their
attention on alternative foodstuffs, in terms of nutritional proprieties. Algae seem to be a good
example of this alternative food.
Algae are a good source of nutrients, including high-quality proteins with all essential amino acids.
Spirulina is a blue-green microalga used as functional food due to it high protein content (50-70
g/100 g), useful in undernutrition situations. Himanthalia elongata is a brown alga, very attractive
due to their low-calorie content with a protein content of around 9 g/100g. In this study, it was
accessed the total protein content by the Kjeldahl method (AOAC 928.08), and the total and free
amino acid profiles of the two mentioned algae.
Results showed a protein content (dry weight) of 59% for Spirulina and 9% for H. elongata. In
terms of amino acid profiles, both algae have a complete amino acid profile. As expected,
considering the protein content assessed by the Kjeldahl method, Spirulina showed higher
amounts of almost all amino acids than H. elongata. The exception was hydroxyproline, which
was present in a higher content in H. elongate (more than double). Spirulina showed the highest
amounts of aspartic acid, glutamic acid, leucine, alanine, arginine, lysine, threonine, isoleucine,
and valine, in decreasing order. On the other hand, H. elongata is richer in glutamic acid, aspartic
acid, histidine, alanine, leucine, threonine, and arginine, by decreasing order. Considering free
amino acids, glutamic acid was the more abundant, and hydroxyproline the amino acid found in
lower quantity. For H. elongata, the essential amino acid found in greater amounts was histidine
and in lower amounts was hydroxyproline.
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Abstract
The amount of pharmaceutical products and personal care products that have been detected in
Wastewater Treatment Plants (WWTP) are increasing. This increase showed the importance to
find more and efficient strategies to eliminate these emergent pollutants in the effluents and
avoid the adverse effects that may cause changes in the ecosystem´s biota. The treatments used
in WWTP have low efficiency when it comes to eliminating macronutrients and micropollutants.
The objective of this study was to evaluate the efficiency of the treatments used throughout a
WWTP through multispecies ecotoxicological assays. Namely, we will focus on different trophic
levels; cell viability assays with Arthrobacter spp., Pseudomonas putida, Rhodopirellula rubra, and
Escherichia coli (two different strains), growth inhibition assays of Lemna minor, feeding rate
assay, and acute immobilization test of Daphnia magna. Effluent samples of WWTP collected in
autumn showed higher toxicity for L. minor after exposure to the affluent, without treatment
(EC507days=45.65% IC95%:38.0-52.3) and to the effluent after preliminary treatment
(EC507days=48.25% IC95%:37.1-59.5). A low D. magna toxicity was observed for the same
samples (without treatment EC5048h=92.95% IC95%:91.5-94.4; and EC5048h=97.65%
IC95%:96.9-98 after preliminary treatment). E. coli (strain ATCC25922) revealed higher sensibility
after exposure to these effluent samples. Regarding winter samples, L. minor showed a toxicity
decrease (compared to autumn samples) for the affluent without treatment (EC507days=82.64%
IC95%:70.7-94.6) and for the effluent after preliminary treatment (EC507days=64.51%
IC95%:53.0-76.0). No acute toxicity was recorded for D. magna, or for cell viability of all the
bacteria, except for E. coli, for the affluent without treatment and after the preliminary
treatment. Overall, no effluent toxicity was observed after the biological treatment with
membrane filtration, in the two-sampling period for all species tested.
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Abstract
Deltamethrin (DM) is a pyrethroid insecticide, widely used worldwide, and is known to be toxic
to diverse aquatic organisms. So, the main goal was to evaluate the chronic effects of the
environmentally relevant concentrations of DM in Daphnia magna. A chronic bioassay (21 d) was
conducted exposing the D. magna to a range of DM concentrations (18.66 - 100 ng/L). A negative
(ASTM) and a solvent (ASTM + acetone) control were also tested. During exposure, life history
parameters were measured [age at first reproduction (AFR), N1 fecundity, reproductive output
(RO), number of broods, somatic growth rate (SGR) and rate of population increase (r)].
Additionally, biochemical quantifications [antioxidant ability - catalase (CAT), biotransformation
capacity - glutathione-S-transferases (GSTs), oxidative damage - thiobarbituric acid reactive
substances (TBARS), neurotoxic effects - acetylcholinesterase (AChE) and energy reserves content
- glycogen] were evaluated. Regarding life history parameters, results showed no significant
effects between the two controls and for the DM concentrations for AFR, number of broods and
SGR. However, a significant increase was recorded for N1 fecundity, RO and r in the solvent
control. The lower DM concentration (18.66 ng/L) tested also induced a significant increase in r,
after the chronic exposure. Regarding biomarkers, a significant decrease of the CAT activity occurs
at 32.65 ng/L of DM when compared to the negative control. In GSTs activity low levels were
detected, and no significant differences in AChE activity between the various treatments were
recorded. A significant decrease of TBARS levels and glycogen content was observed for all DM
concentrations as well as for the solvent control. The here-presented results showed no oxidative
stress, but a detoxification pathway mediated by GSTs was impaired after DM exposure. A
depletion of energy reserves could be explained as a defense mechanism to DM which could
affect the metabolism.
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Abstract
Envisioning sexual fantasies as any image or mental setting, which is sexual exciting or erotic for
the individual, the present study aims to elucidate how the phenomenon behaves in young
people inserted in the Portuguese culture of the 21st century. A sample of 569 responses, aged
between 18 and 29 years old, obtained by completing the Sexual Fantasies Questionnaire of
Wilson, Satisfaction with Life Scale, and Satisfaction with Sex Life Scale revealed that, although
there are no statistically significant differences between both genders concerning the total
frequency of sexual fantasies, they showed differences in Exploratory content, favoring the male
gender, and BDSM, with emphasis on the female gender in comparison. Besides, sexual fantasies
are moderate predictors of levels of satisfaction with sex life, with special emphasis on Intimate
and Exploratory Fantasies. Also, the occurrence of cross-orientation fantasies was verified,
proving to be significant for the heterosexual group when the answer "Be someone very desired
by the same-sex" with women reporting more frequently than men. There was also a significant
mediation between Satisfaction with Life and Intimate Fantasies, through Satisfaction with Sex
Life. As sexual fantasies are socio-culturally influenced and intimately projected, thus offering a
real impression of sexuality, their study will always prove to be timely and essential, not only to
describe the socio-sexual reality, which changes with the times but also to understand the
construction of the sexuality itself.

Keywords: Sexual Fantasies, Gender, Sexual Orientation, Psychological Well-Being.
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Abstract
Consumers search for healthier lifestyle, prioritizing foodstuffs with possible therapeutic effects
[1]. Cladodes and other parts of Opuntia ficus-indica (L.) Miller, due to their biofunctional
properties seems to be an alternative [2].
This study aimed to evaluate the protein fraction of cladodes (Olaia Natura, Torres Novas, white
variety) with 2 maturation years, grown in organic production, regarding their total protein and
non-protein nitrogen contents and total and free amino acid profiles.
Total protein was assessed according to official methods [3] and the protein nitrogen content
determined by precipitation of the protein fraction4. The amino acids profile was quantified by
RP-HPLC by automated on-line derivatization [4] and the results expressed as g/100 g of dry
weight (dw).
Crude protein content of cladodes was 7.6g/100g dw, being 90% protein. 18 amino acids were
identified, including all the essential amino acids. Glutamic and aspartic acids were the major nonessential amino acids (0.76 and 0.66g/100 g, respectively), followed by arginine and proline (0.39
and 0.20g/100 g, respectively). The sum of total amino acids was 5.3g/100g. Within the essential
amino acids, about 45% were branched-chain amino acids (BCAA, leucine, isoleucine and valine).
All essential amino acids were also identified in the free form.
Despite its low protein content, this variety of cladodes presents a complete profile of essential
amino acids, particularly BCAAs, having a great potential as nutraceutical. Cladode-derived
products could be used, for example, in a protein restriction diet, without compromising the
supply of essential amino acids, namely BCAA.
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Abstract
Glyphosate (GLY)-based herbicides are the most used worldwide. Previous studies showed that
soil contamination by this herbicide highly compromises crop growth, promoting the occurrence
of oxidative stress on non-target plants. Thus, new sustainable ways to diminish the uptake and
phytotoxicity of GLY are on the urge to ensure the safety and high yield of crops. Previous studies
have suggested an interaction between humic acids and GLY. Hence, this works focus on the
potential role of organic matter (OM) in limiting the bioavailability of GLY for plants, using tomato
(Solanum lycopersicum L.) as a model. For this purpose, tomato plants were grown for 28 days in
artificial soils differing in their organic matter content (2.5%, 5%, 10%, and 15% w/w), previously
contaminated by 10 mg kg-1 GLY. In parallel, a negative control without GLY was included for
each soil. After the growth period, plants were collected and biometric and biochemical
parameters [lipid peroxidation (LP), hydrogen peroxide (H2O2) and proline] were measured. The
exposure of tomato to GLY significantly reduced both root and shoot fresh weight in all tested
soils, but at a higher extent in those with less OM (2.5 and 5% w/w). Concerning LP, both OM and
GLY had a significant effect, with plants exposed to GLY in OM-enriched (10 and 15% w/w) soils
showing decreased levels of this oxidative stress marker, especially in roots. The same pattern
was also observed for H2O2 levels in shoots; however, in roots, plants grown in soils with higher
OM (10 and 15% w/w) content showed higher content of this ROS, especially when GLY was
present. Regarding proline, despite the high variability found between conditions, its levels tend
to be lower in shoots and roots of plants grown in soils with a higher OM content, independently
of GLY. Overall, these results point towards the beneficial role of the soil OM in reducing GLY
toxicity, but additional biomarkers must be assessed for stronger conclusions.
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fires
Silva, Ângela, Faculdade de Letras, Portugal
Correia, Fernando, Faculdade de Letras, Portugal

Abstract
Trail running (TR) is a nature sport with enormous attractiveness. Its practice poses challenges of
physical and psychological overcoming of athletes. These challenges can increase with the lack of
knowledge of the characteristics of the routes by the athletes and with their insertion in areas of
high risk of rural fire. This way, they may not be prepared to act correctly in case of fire.The case
study of this work is the UTSF-100 km of 2019 that takes place in Arouca at the end of June, hot
and dry period, and in an area recurrently affected by large and intense fires.
In this investigation, we characterized the susceptibility of the route through the calculation of
the informative value, using the Yin methodology & Yan (1988). According to the results obtained,
20 athletes were selected and verified its progression 8h and 12h after the start of the race (6h
in the morning) to evaluate conditions that affect the progression of athletes.
The results obtained show that in the hour of greatest heat, at 2 pm (km 36 to 55), and when the
influence of temperature has a greater impact on the athletes' physical condition, at 6 pm (km 54
to 83), most athletes, 75% and 30%, respectively, are located in the segments of the route where
the susceptibility varies between moderate and very high. This factor, associated with physical
tiredness, can cause changes in psychological status and influence the way they perceive the fire
risk and act when it occurs. It is necessary, in addition to the physical preparation, an adequate
psychological preparation to enable athletes to face physical and natural adversities, such as the
case of rural fires.
101

The effect of mental visualization on pass effectiveness in senior amateur soccer players
Oliveira, Bruno, Faculdade de Desporto, Portugal
Lenha, João, Faculdade de Desporto, Portugal
Ferreira, Pedro, Faculdade de Desporto, Portugal
Barbosa, Renato, Faculdade de Desporto, Portugal
Rodrigues, Paula, Faculdade de Desporto, Portugal
Vasconcelos, Olga, Faculdade de Desporto, Portugal

Abstract
Mental visualization is a technique that proves to be important in enhancing the mental abilities
of athletes, aiming for success in their performance. The application of mental visualization in
sports training has fostered a great interest, given the natural affinity between the treatment of
information and the cognitive skills developed in sport. The aim of this study was to evaluate the
effect of mental visualization in soccer athletes in the performance of the pass [preferred (PF)
and non-preferred (NPF) foot], according to (i) Differences between pre-test and post-test; (ii)
Differences between groups in each moment; (iii) Differences between pass angles in each group
and moments. The sample comprises 12 soccer players from an amateur club (20.6±1.9 years old)
randomly divided into 3 groups: mental practice (MP); physical practice (PP) and control group
(CG). It was applied the Mor-Christian (1979) battery. Statistical procedures included Wilcoxon,
Kruskal-Wallis and Mann-Whitney tests. Level of significance was set at 0.05. In the first
comparison, no significant differences were observed in any of the groups tested. However, the
mean scores of the PP and CG increased in the post-test. Regarding the second comparison, in
the post-test of the PF, there were significant differences between the group of MP and the group
of PP (H = 5.480, p = 0.042), however, in the NPF, they were not detected significant differences.
Finally, there were significant differences in the PP at the time of the post-test between angles 1
and 3 (H = 5.722, p = 0.025), and also in the CG, at the time of pre-test between angles 1 and 3
(H = 9.800, p = 0.008) and 2 and 3 (H = 9.800, p = 0.011). We concluded that there was no effect
of mental visualization in soccer athletes in the performance of the pass. However, it was
observed an effect between moments and between angles.

Keywords: Mental Visualization, Sports Performance, Soccer, Pass.
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Abstract
The uncertainty and fear of the unknown caused by the pandemic situation of the SARS-COV-2
have certainly increased the potential role of sport psychologists in promoting psychological
adjustment and well-being among athletes. Therefore, this study aims to understand: (i) the
perception of sport psychologists about the impact of COVID-19 on athletes' mental health, wellbeing and performance; (ii) the intervention strategies applied by sport psychologists in the
pandemic context; (iii) the influence of the pandemic on the development of psychological skills;
(iv) the beliefs about whether the role of sport psychologists was perceived as more valuable
during the pandemic; and (v) the perception about potential "sequels" that the COVID-19 will
leave on athletes' mental health. For this purpose, semi-structured interviews followed by
qualitative content analysis were conducted. Participants were four sport psychologists, ranging
between 3 to 11 years of professional experience, who were working in different sports. Results
suggest that sport psychologists perceive that their psychological intervention was strengthened
(75%), and considered that their work was essential in developing athletes´ psychological skills
during the pandemic crisis. Promoting routine maintenance (100%) and exploring other areas
besides sport (50%) were the strategies most used by the psychologists. Moreover, psychologists
also sought to develop other athletes´ skills, such as mental imagery (50%) and relaxation (50%).
These skills were not only important for dealing with the current pandemic situation, but also
promoted athletes´ performance and future well-being. Overall, psychologists suggested that the
potential consequences of the pandemic on athletes´ mental health depended on personality
(50%), environmental and the contextual factors (50%). More importantly, athletes who stopped
practicing or competing during the pandemic will be more affected.

Keywords: Sport Psychology; COVID-19.
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Abstract
Ovarian cancer (OC) is the most lethal female reproductive system cancer and endometrial cancer
(EC) is the fourth. Their incidence has increased in recent years worldwide but current therapy
for both conditions is limited, increasing the need for groundbreaking treatment. "Mitocans" are
a promising category of compounds that can affect the mitochondria of tumor cells by disturbing
their stability and activating apoptosis mechanisms. In particular, a new class of mitocans that has
been developed is the pairing of antioxidants with lipophilic cation carriers like
triphenylphosphonium (TPP) since these cations have the ability to cross mitochondrial
membranes and accumulate in the mitochondrial matrix. In this line, the aim of this project was
to study the effects of a TPP-based compound (Mito6_TPP) and two derivatives with different
cations (Mito6_picol. and Mito6_isoq.) on a granulosa tumor cell line (COV434) and two
endometrial tumor cell lines from type 1 and type 2 (Ishikawa and Hec50co, respectively).
The results showed a reduction in cell viability (accessed by MTT assay), with the increasing of
compound concentration and incubation time in all cell lines, being COV434 the most sensitive.
Furthermore, Mito6_TPP was active at lower concentrations than Mito6_picol. and Mito6_isoq.
However, no changes were detected regarding the LDH release to the culture medium in Ishikawa
and Hec50co cell lines. Analysis of cell morphology (accessed by phase contrast microscopy,
Giemsa and Höechst staining) enabled confirmation of decreased cell viability and suggested
signs of apoptosis. Nevertheless, this evidence must be further supported.
In conclusion, this study gives significance to the TPP-based mitocans as possible anticancer
therapeutics against gynecological tumors, although the mechanisms underlying their effects
need to be deeply studied.
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Abstract
Introduction: The Mediterranean Dietary Pattern (MDP) is one of the healthiest dietary models,
with strong health benefits. Although adolescence is a crucial phase for the acquisition of eating
habits that tend to persist into adulthood and can have an impact on health, the MDP is being
abandoned by younger generations in Mediterranean countries.
Aim: To analyze the adherence to the MDP and its associated factors in a sample of adolescents
attending public schools in a city located in the north of Portugal.
Methods: Cross-sectional study. The sample consisted of 185 adolescents aged between 10 and
19 years old. The KIDMED index (a Portuguese version previously cross-culturally adapted and
validated) was self-administered to evaluate the adherence to the MDP. Participants reported
information about sociodemographic, anthropometric, and lifestyle characteristics. Binary
logistic regression was performed to identify the factors associated with the level of adherence
to the MDP.
Results: Most adolescents (63.2%) demonstrated a low/moderate adherence to the MDP. Age
and parents´ educational level were the utmost factors positively related to the possibility of
optimal MDP adherence. Thus, older adolescents (OR=1.19; CI: 1.03; 1.38) and those whose
parents completed a university degree (OR=6.84; CI: 2.58; 18.14) were more likely to have high
adherence to the MDP.
Conclusion: These results highlight the need to design and implement public health programs to
maximize adherence to the MDP in adolescence. Moreover, it identifies the groups that could
benefit the most from these interventions, in this case, younger adolescents and those whose
parents have a lower educational level.

Keywords: Mediterranean Dietary Pattern, Adolescents, KIDMED Index.
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Abstract
Invasive Candida infections are a major cause of mortality/morbidity, especially in
immunocompromised patients; Candida albicans being the most frequently involved species. The
increasing incidence and severity of Candida infections worldwide is mainly due to the resistance,
intrinsic or acquired, to commercial antifungals. In recent decades, acquired resistance has
become the predominantly responsible factor for the emergence of these fungal diseases,
resulting from the excessive/inappropriate use of antifungals, such as fluconazole. An important
strategy to limit the emergence and development of fungal resistance is the discovery of new
anti-Candida agents and understanding their antifungal mechanism. As such, the present study
aimed to test the antifungal activity of a synthetic small molecule -thioxanthone- against
fluconazole susceptible and resistant C. albicans isolates, by broth microdilution assay. Besides
that their effect was evaluate in virulence factors involved in pathogenesis of C. albicans, as
dimorphic transition and biofilm production. Thioxanthone showed moderate antifungal activity
against C. albicans ATCC fluconazole susceptible strain. However, the activity was 2-4 times
higher and fungicidal for a fluconazole resistant strain (H37), which is relevant for
immunocompromised patient treatment. Furthermore, the compound showed a significant
inhibitory effect on germ tube formation (approximately 100% for minimum inhibitory
concentration-MIC and ½MIC for C. albicans ATCC and H37). The dimorphic transition of C.
albicans plays a role in the initial stages of biofilm formation, which the compound was also able
to inhibit (100-80% at MIC, ½MIC and ¼MIC for both strains). These findings indicate that this
thioxanthone may be potentially interesting for the treatment of invasive candidiasis, either alone
or combined with fluconazole due to its potent inhibition of important virulence factors.
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Abstract
Introduction: Bariatric surgery is a treatment used to treat morbid obesity in patients who do
not respond to conventional treatments. This surgical treatment causes weight loss within a few
months; however, many patients regain weight. There are many factors that influence this
weight regain, including barriers associated with diet therapy.
Aims: To identify the barriers to diet therapy for obesity among female bariatric surgery
patients who regained weight after sixth month of the procedure and to relate them with
sociodemographic and clinical variables.
Methods: This observational study was carried out at the Centro Hospitalar Universitário de São
João. Participants were 52 women aged between 24 and 64 years who had regain weight after
gastric bypass or gastric sleeve. Sociodemographic and clinical information was registered, and
each participant identified (from a list of 34) the barriers they considered to be associated to
weight regain.
Main results: The most identified barriers were related to psychological issues. Lower education
level (r = -0.429; p <0.001), higher age (r = 0.348; p = 0.035), and higher time since surgery (r =
0.515; p <0.001) were related to higher number of barriers identified. These characteristics
were also related to the selection of several specific barriers. Participants who identified the
barrier "I have no strength or will to diet" had higher current BMI (median = 31.2 vs. 27.8, p =
0.026).
Conclusions and final remarks: Some characteristics are related to more barriers interfering with
weight regain, such as lower education and older age, and the number of barriers seems to
increase over time post-surgery. The identification of barriers associated to weight regain after
bariatric surgery may increase the success of this procedure, especially among patients with
these characteristics. The barriers to diet therapy should be early identified to prevent weight
regain.
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Abstract
Introduction: Social distance measures were implemented as a result of the COVID-19 pandemic,
bringing potential psychological consequences such as symptoms of depression. The study
purpose is to investigate the association between physical activity and sedentary behavior with
depression in older people during the COVID-19 lockdown.
Methods: 1,123 older Brazilian adults’ user of the Fortaleza Cidade Amiga do Idoso Social Project
(67.68 ± 5.91 years, 91.00% women) were telephonically interviewed regarding
sociodemographic, general health status, physical activity (IPAQ) and symptoms of depression
(GDS-15) after being 11.59 ± 2.42 weeks under confinement. Statistical procedures include
descriptive statistics (mean and frequencies), between groups comparisons (t-test and chisquare) and hierarchical regression analysis were used as.
Results: 83.80% of the sample self-reported a reduction in daily physical activity levels and 73.90%
an augmentation in the sitting time. Depressive symptoms were observed in 30.40% of the
elderly. After adjusting for age, sex, education, body mass index and polypharmacy, moderate (β
= -0.174; 95% CI = -0.026; -0.012) and moderate to vigorous physical activity (β = -0.183; 95% CI
= -0.023; 0.011) were negatively associated with depressive score.
Conclusion: Moderate to vigorous physical activity might counteract symptoms of depression
among the older people during confinement caused by the COVID-19.
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Abstract
Color is an artistic composition tool and, also, architectonic. It is objective on a scientific level,
within light physics and color psychology, but it´s subjective as well, it is art and culture, it is above
all expression. Architecture uses it as an element, enriching compositions in formal and spatial
ways through history. Independently of the program, architecture Always has benefited from this
tool, be it in an abstract way - color itself - or by appliance - through materiality.
Amongst the many facets of this dialectic, it is noticeable the expression - as a way of emphasizing
the character and identity of a piece - and impression - the subjective ambiance from which the
spaces benefit. For the viability of a study, one recurs to a circumstance where these matters are
evident.
Considering the school building as a relevant part of a local community, bearing significant
relation with the urban surroundings, it is understandable the need there is to denote a sense of
identity face its context. The school architecture, by materializing and assuming itself as a way of
identification, pedagogy, and interpersonal relation of its users for long periods at the beginning
of their lives is a platform for great relevance in this experience.
To relate these two themes, focusing on the PMEES [1] as a case study, is the subject of this
investigation. There is, here, a search for the relation and repercussion of the operative use of
color as a tool for express, create and control its effects on school spaces. Besides, this
investigation seeks to understand how the spaces and the activities they host are affected by
chromatic use.
References
[1] The Programa de Modernização do Parque Escolar destinado ao Ensino Secundário (PMEES),
launched in 2007 by the Parque Escolar.

109

Antibacterial activity of citronellol on Staphylococcus aureus biofilms as a potential
treatment for chronic wounds
Silva, Maria B., Faculdade de Engenharia, Portugal
Ribeiro, Marta, Faculdade de Engenharia, Portugal
Simões, Manuel, Faculdade de Engenharia, Portugal

Abstract
Chronic wounds (CWs) represent a heavy burden for the healthcare system and a negative impact
on the quality of life of patients. They are often characterized by an impaired healing, which is
mostly related to the installation of an infection and the formation of bacterial biofilms. This is
particularly problematic since the bacteria embedded in biofilms have been shown to be 1000
times more resistant to antimicrobial agents than their planktonic counterparts. Moreover,
bacterial resistance to antibiotics has been increasingly reported worldwide and it is one of the
major causes of failure in the treatment of CWs. Thus, treating biofilm-related infections is a
complex challenge and more efficient antibacterial agents are urgently needed. Within this
context, phytochemicals have already proven to be interesting compounds in the antimicrobial
field, making them promising candidates to control bacterial biofilms and to deal with the
problem of bacterial resistance due to their multiple action mechanisms. Besides that, they are
eco-friendly, reasonably inexpensive, widely available and associated with low levels of
environmental toxicity and cutaneous cytotoxicity, making them an attractive source of new
broad-spectrum antimicrobials. Therefore, the aim of this work was to evaluate the antibacterial
activity of citronellol against Staphylococcus aureus, one of the main bacteria detected in infected
wounds, in both planktonic and biofilm states. For the planktonic S. aureus, it was found a
minimum bactericidal concentration (MBC) of 1 mM. Then, the effect of citronellol on a preestablished biofilm was also assessed, using the colony-forming units (CFU) method, and it was
obtained log reductions of 1.63 ± 0.53, 1.72 ± 0.53 and 2.32 ± 0.40 CFU/cm2 for MBC, 5×MBC
and 10×MBC, respectively. These results suggest that citronellol is a promising compound that
could be used as a potential alternative/complementary approach for the treatment of biofilms
in CWs.
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Abstract
Previous work showed that the levels of H-ferritin (FTH1) inside macrophages increased when
they were infected with Mycobacterium avium (Silva-Gomes et al., 2013). We thus hypothesized
that FTH1 was necessary for host protection against mycobacteria. The role of FTH1 in vivo was
investigated, using a mouse model of mycobacterial infection. Since the total H ferritin-knock-out
is embryonically lethal, we used mice lacking H-ferritin expression specifically in myeloid cells
(Fth1-/-). Surprisingly, it was discovered that Fth1-/- mice are more resistant to M. avium
infection, although they are more susceptible to M. tuberculosis infection than wild-type
littermates.
The main objective of this project is to dissect the mechanisms underlying the differential effect
of FTH1 in the susceptibility/resistance to different mycobacterial infections. Thus, as a first task,
Ion AmpliSeq technology was used in samples from lungs of mice (Fth1-/- and Fth1+/+) infected
with M. tuberculosis or M. avium to find important pathways that could be involved in the
resistance to mycobacterial infections. The alignment is being performed using BWA against the
Ion AmpliSeq Transcriptome amplicons followed by read counting (HTSeq) to infer the expression
profiles. Differentially expressed genes between paired tests are being identified by DESeq2
package, considering an adjusted p-value threshold below 0.05. All the statistical analysis and
graphical representations, such as the clustering and heatmap representations of the significantly
expressed genes and quality control of samples, are performed in R. As a following step of this
project, we will search in drugs databases (such as Therapeutic Target database or Drug Bank,
among others) molecules known to modulate those pathways identified in the previous task.
Elucidating these mechanisms and how they can be pharmacologically manipulated may allow
the identification of important pathways to be used as new host-targeted therapeutic strategies.
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Abstract
The control of alien species, as Eucalyptus globulus Labill, outside managed plantations, may
benefit from other forms of valorization of their biomass. This is particularly important with this
species that gives rise to fire-prone environments. In this sense, two biocides were prepared and
optimized, harnessing the allelopathic properties of dried young eucalyptus leaves regenerated
after a wildfire, namely: an aqueous extract (EucaBio_liquid; 250 g/L) and leaf biomass to be
directly incorporated into the soil (EucaBio_solid; 10% w/w) in post- and pre-emergent contexts,
respectively. As herbicides disturb plant metabolism, when developing a new bioherbicide, it is
important to assess its potential toxic effects on non-target crops. Thus, this study aimed at
evaluating the environmental safety of EucaBio_liquid and EucaBio_solid on Solanum
lycopersicum var. cerasiforme. For this, cherry-tomato seedlings were grown in soils
contaminated with these two biocides and with the pre- and post-emergent herbicide, smetolachlor, as positive control. After 23 days, the growth performance and redox homeostasis
of tomato plants were evaluated. Results showed that EucaBio_liquid did not impair plants´
growth, and may have contributed to prime these plants to future stress events, since the activity
of superoxide dismutase, catalase and ascorbate peroxidase increased 127%, 85% and 74%,
respectively, in the shoots, comparing to the negative control. In contrast, the presence of
EucaBio_solid in the soil repressed the plants´ growth in a more severe way than s-metolachlor,
as it induced oxidative stress, mainly in the roots, despite the upregulation of antioxidant
defences. Thus, EucaBio_liquid has a greater potential to become a new biocide, capable of
reducing synthetic herbicide application, while not compromising the growth of tomato plants.
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Abstract
In the late Middle Ages, at the court of Portuguese monarchs, the Royal Chapel was already a
fully established institution. Although in the past it has been studied inconsistently, we know it
was composed of a considerable number of ecclesiastics who ensured daily religious worship, the
distribution of alms and the direction of the royal conscience. Their functions were considered
essential in a society where religion and the Church played a central role in the lives of all men
and women. Even the salvation of the soul of the King, the Queen and the rest of the Royal Family
depended on the actions of these chaplains, almoners and confessors. This spiritual importance
and the performance of their duties gave them considerable proximity not only to the royal
family, but also to the courtly milieu in which they circulated. These churchmen, thanks to this
contact with the spheres of political decision-making and the bonds of trust established with the
monarch were entrusted with political and diplomatic missions, which often took them to other
European courts, including the Roman Curia. Within the kingdom, the group of individuals who
served in the royal chapels established a dense network of clientele that, thanks to the
geographical dispersion of their ecclesiastical benefits, extended all across the kingdom,
alongside the royal influence. This group of clerics was the object of study in our Master's
dissertation, with the aim of scrutinizing its evolution, throughout the first half of the 15th
century, and characterizing its elements, from their social origins, ecclesiastical careers, royal
service, cultural formation and universities pathways. For that purpose, we used the
prosopographical method and a vast set of archival documentation, both unpublished and
published, which, together with recent national and international bibliographical contributions,
allowed us to produce new knowledge in the field of the history of the late Portuguese and
European Middle Ages.
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Abstract
Endometriosis is a gynaecological disease recently recognized as a risk factor for major
cardiovascular events. Chronic inflammation underlies both conditions and thus abnormal
expression and circulation of inflammatory and angiogenic molecules could explain the impact of
endometriosis in the heart. As well, increment in tissue expression of factors, such as ET-1
(endothelin-1), a vasoconstrictor and pro-inflammatory agent, and VEGF (vascular endothelial
growth factor), an important angiogenic and survival factor for endothelial cells, could contribute
to the heart disturbances.
Currently used treatments for endometriosis focus on symptom alleviation and we hypothesize
that metformin, an insulin-sensitizing and anti-inflammatory drug, could also mitigate the
cardiovascular risk.
The aim of this study was to characterize the cardiac expression of VEGF and ET-1 on a mousemodel of endometriosis treated with metformin.
37 B6CBA/F1 mice were divided into 4groups: S-sham M-metformin (50mg/Kg/day/3 months), Eendometriosis and ME-endometriosis with metformin. Protein expression was detected by dualimmunolabelling on heart sections and Western blotting.
In all groups, ET-1 and VEGF were detected by both approaches.
An increase in ET-1 (24 kDa) expression was observed in groups M(p=0,01) and E(p=0,01),
compared with S. Likewise, a decrease was observed in group ME, when comparing with groups
M(p=0,04) and E(p=0,045).
A decrease in VEGF expression was attained in group ME when comparing with group M(p=0,04),
but not with group E (p=0,06).
In this study we established the expression pattern of ET-1 and VEGF on the heart mice with
endometriosis and we conclude that metformin treatment exerts a down-regulatory effect on
both molecules. An unexpected result was the increased expression of ET-1 observed in group M,
which suggests that metformin treatment in individuals without systemic inflammation might be
contra-productive. The study of other vascular regulators is in progress.

Figure 1 ET-1 and VEGF heart expression assayed by Western Blotting. Relative values are presented assuming that the
amount of protein in the sham groups is equal to 1. *p<0,05 **p<0,01.
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Abstract
Metformin is an antidiabetic drug commonly used in diabetes type 2 patients. It is also used as a
treatment for polycystic ovary syndrome and as an anti-cancer drug. Metformin is not
metabolized by the human body and has high watery mobility. Because wastewater treatment
plants have low efficacy in removing these compounds, they may reach the aquatic environment
(Briones et al., 2016; Elizalde-Velázquez & Gómez-Oliván, 2020). Aquatic ecosystems are also
threatened by climatic changes related factors, leading to alterations in water physical and
chemical properties. Among these changes, and as a consequence of drought and rainy periods,
coastal systems are facing sudden fluctuations in salinity. This study aims to evaluate the
influence of different salinity levels (17, 24 stands for control, 31) on the effects of metformin (0Control, 1.5, 15, 150 µ/L) in Gambusia holbrooki after acute exposure (96h). For this, several
biomarkers were quantified in the exposure organisms to assess: antioxidant (superoxide
dismutase-SOD, catalase-CAT, total glutathione peroxidase-GPx, glutathione reductase-GRed
activities) and biotransformation (glutathione S-transferases-GSTs) capacity, cellular damage
(lipid peroxidation-TBARS levels), energy reserves content (glycogen concentration) and
neurotoxic effects (Acetylcholinesterase-AChE activity). Only CAT activity showed a significant
increase when G. holbrooki was exposed to salinity 24, and for the highest metformin
concentrations tested, demonstrating a potential antioxidant response induced by metformin.
No significant changes were observed in the remaining biomarkers measured. Overall, the
obtained results showed no significant interactive effects in the biomarkers quantified at G.
holbrooki after exposed to metformin under different salinity conditions. A chronic
ecotoxicological study should be performed to find out whether long-term metformin combined
with salinity can impact non-target organisms such as G. holbrooki.
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Abstract
In spite of recent strides in the development of alternative energy sources, fossil fuels are still in
high demand for energy production [1]. The burning of these fuels leads to the emission of several
different pollutants, nitrogen oxides among them. These oxides produce noxious acids when in
contact with water molecules in the atmosphere, resulting in several adverse effects in human
health and in the environment. Adsorptive and catalytical oxidative denitrogenation (ADN, ODN)
are promising sustainable and cost-effective methods to remove these environmentally harmful
components from fuels. The use of adequate adsorptive materials and/or catalysts is crucial for
the viability of the processes and their future industrial application [2]. Our research group has
been developing novel materials for sustainable fuel-cleaning processes, using Metal-Organic
Frameworks (MOFs) as active heterogeneous catalysts [3]. MOFs are crystalline 3D coordination
polymers characterized by their interesting properties and excellent thermal, mechanical and
chemical stability. A series of porous metal-organic frameworks of the UiO-66 family, namely UiO66(Zr), UiO-66(Hf) and UiO-66(Hf)-NH2 were prepared by solvothermal procedures and throughly
characterized. Their adsorptive capabilities and catalytic efficiency for oxidative denitrogenation
was investigated for the first time. Sustainable denitrogenation systems combining adsorption
and oxidative catalytic capacity were designed using a model diesel containing two distinct
nitrogen compounds in a solvent-free medium and using an environment-friendly oxidant
(H2O2), with the Hf based materials showing a remarkable denitrogenation efficiency (97% total
denitrogenation), higher than the analogous Zr based material (80% total denitrogenation).
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Abstract
Helicobacter pylori (Hp) is a Gram-negative bacterium that colonizes nearly half of the worldwide
population (Zamani et al., 2018). Chronic Hp infection accounts for 90% of all diagnosed gastric
cancers (Ferlay J, 2018). Though there is an antibiotic-based treatment, it fails in 20%-40% of the
cases (Dang & Graham, 2017). Our team showed that nanostructured lipid carriers (NLC) are
efficient in eradicating Hp (Seabra et al., 2017). Still, to achieve complete bacterial clearance,
bioavailability must be improved, namely by increasing their gastric retention time. Since the
gastrointestinal tract has a wide range of pH, pH-responsive systems are a good strategy.
Here, low acyl gellan gum (LAGG) hydrogels with different polymer concentrations (1%, 1.5% &
2% w/v) were tested as possible NLC carriers.
LAGG 1% hydrogels did not have mechanical properties to allow its handling and undergo further
testing. Results from compression tests showed that both LAGG 1.5% & LAGG 2% had similar
elastic behaviour. A slight decrease was observed in both storage and loss moduli when the
polymer concentration decreased, but ratio between the loss and storage moduli (tan delta)
remained on the same range. The incorporation of NLC into the structure of the hydrogels (10%
v/v) did not alter its mechanical properties. Moreover, to evaluate mass and diameter changes,
stability tests were done over 24h,37ºC and in different pHs (from pH=2.6 to pH=7.4). Results
showed that both LAGG 1.5% & LAGG 2% had similar mass losses, either with or without NLC.
Mass loss was higher in pH 2.6 comparing to other pH values tested (7.4, 6.0 and 4.0), which
indicates a different behaviour according to the pH of the medium, as expected. Although the
observed mass loss at more acidic pH, there were no significant variations in the diameter of the
hydrogels, suggesting NLC delivery.
These results highlight LAGG hydrogels as a good strategy to deliver NLC on gastric settings and
boost their efficiency for Hp eradication.
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The Plattenbau and the socialist project in Berlin. Proposal for an intervention in the
socialist block
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Abstract
On the east side of Berlin, shaped by the heritage of GDR, are the testimonies of a city with a
socialist genesis, characterized by the residential districts and the Plattenbau blocks, built during
the post-war period.
The problematization of this architecture within the contemporary urban landscape led to the
development of an investigation based on the subject of preservation and updating of the
Plattenbau buildings.
Thereby, this research focuses on one of the cities´s neighbourhoods, Neu-Hohenschönhausen,
where a number of problems - architectural and social - are identified, which are transversal to
the former GDR´s buildings. It also provides a concrete case study, from which an architectural
project has been developed. This project seeks to overcome the constraints that hinder the
regeneration and integration of the socialist buildings in a current reality.
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Abstract
With the increase of drug resistance to critical levels, the search for new and effective
antimicrobial agents is extremely important in the current society [1]. Natural products have
always been a relevant source of bioactive compounds, contributing significantly to many of the
antimicrobial drugs known today [2]. Fumiquinazolines and derivatives are indole alkaloids that
can be found in both marine and terrestrial organisms and that have shown remarkable biological
activities, including antimicrobial properties [3]. The main goals of this project are to synthesize
alkaloids related to the fumiquinazolines and to introduce new molecular modifications in those
compounds as well as to evaluate their antibacterial potential. Herein, we present the synthesis
of natural fumiquinazoline F and glyantrypine, as well as of new derivatives, through a multi-step
pathway [4] and the structure elucidation of the obtained compounds by 1H-NMR spectroscopy.
The results of a preliminary screening to assess the antibacterial activity of the synthesized
compounds will also be discussed.
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Abstract
Introduction: CrossFit is a high intensity functional training sport. Due to the implications on their
performance and health, and given the lack of studies on the topic, it is relevant to study the level
and types of dietary restraint and eating self-efficacy (ESE) among these athletes.
Aims: To evaluate and relate the levels of rigid and flexible control (RC and FC) and ESE among
CrossFit athletes during the preparation and the competition phases and to relate them with sex,
age, time of practice of the sport and whether or not the athlete is followed by a nutritionist.
Methods: A sample of 17 CrossFit athletes aged between 22 and 41 years was assessed using the
Sub-Scales of Rigid and Flexible Control of Eating Behaviour and the General Eating Self-Efficacy
Scale. Data regarding sociodemographic, anthropometric and practice of sports characteristics
was also collected.
Results: The two levels of control showed a positive association in both phases and the ESE
presented a positive correlation with the RC in the competition phase. The CF levels were higher
in the competition phase and the ESE level was lower in the competition phase. Despite the
absence of significant sex differences in terms of RC, FC or ESE, some of the remaining
relationships differed between the female and male sub-samples. Age (but not CrossFit practice
time) correlated with lower level of RC in the preparation phase. Athletes monitored by a
nutritionist had higher levels of RC in the preparation phase.
Final remarks: Based on the results obtained, it is suggested, for future work, the analysis of larger
samples, the evaluation of other dimensions of eating behaviour and the collection of information
on intake, other anthropometric data, performance and practices of nutritionists who follow the
athletes, as well as the study of all phases throughout the year.
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Abstract
Seagrass beds are ecosystem engineers, providing a variety of services that include habitat
formation, increase in the benthic community productivity, acting as blue carbon sinks, mitigation
of environmental stress and reduction in the bioavailability of contaminants through retention
and stabilization of the sediment.
This work aims to confirm if seagrass beds can be used to rehabilitate contaminated coastal areas,
by evaluating the diversity and density of the associated infaunal macroinvertebrate community
as an indicator of ecosystem health. To achieve this, seasonal sampling over a one year period is
being carried out in an area undergoing a seagrass restoration using seagrass transplantation.
The study is taking place in Ria de Aveiro, a well studied coastal lagoon with naturally present
seagrass beds and well documented contamination history. Sediment cores were taken from 4
sampling sites: the site of the seagrass recolonization (Zostera Recovery) and its adjacent bare
mudflat within the contaminated area (Bare Recovery), on a previously established seagrass bed
outside of the contamination area, that is also the donor for the seagrass transplantation (Zostera
Source) and a mudflat adjacent to the donor site (Bare Source). All samples were sorted, while
species present were identified and counted.
First results indicate that the seagrass recolonization is successfully promoting the local
biodiversity, as the fauna density and diversity have increased in the contaminated area in the
presence of seagrass. However, the values for both of them in the recovery site were still well
below those found in the non-contaminated area. These results are promising but a longer time
series of data will be needed to fully verify if transplanted seagrass can restore to the biodiversity
and density levels observed in the non-contaminated areas, and contribute to rehabilitate the
ecosystem.

Keywords: Seagrass, Biorremediation, Ria de Aveiro, Infauna.
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Abstract
Stress-induced hyperthermia (SIH) is a common physiological response in mammals. We tested
infrared thermography (IRT) as a novel approach to assess stress responses in laboratory mice, to
avoid the impact of traditional temperature measurement methods, which may be themselves
stressful. We took thermal images of pair-housed mice handled either by tail picking or - the
reportedly more refined - tunnel handling technique during daily handling (DH), weekly voluntary
interaction tests (VIT) and finally an elevated plus maze (EPM), a standardized test for anxiety. An
in-house developed software - ThermoLabAnimal - was used to automatically segment mice from
the thermal background and assess mean body surface temperature (Tbody) and mean tail
surface temperature (Ttail). They were compared to subcutaneous temperature (Tsc) in the
dorsal area, read from subcutaneously-implanted thermosensitive PIT-tags.
From 30s-60s exposure to stress raised Tsc and Tbody significantly, while Ttail decreased. Tsc and
Tbody were also observed to positively correlate, while Ttail mildly negatively correlated with
both. We were not able to observe significant differences in temperature profile between tailpicked and tunnel-handled animals. However, we found that mice tested first consistently
showed lower SIH than the mice tested in second place. This suggests short-term social isolation
of the second animal left in the cage while the first was tested - or possibly the distress calls from
the latter animal - may elicit a measurable SIH response. While differences between animals
handled by different techniques were not observable, Tbody and Tsc were consistently lower
during the EPM in animals given an anxiolytic drug than in vehicle controls, validating IRT for SIH
assessment. Our proposed method offers an approach for stress assessment in mice, either as a
stand-alone parameter or complementary to other methods. It also allows new insight into the
thermobiology of rodents.
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Abstract
Introduction: Kombucha (KT) is a millennial beverage produced by the fermentation of tea by the
action of a symbiotic culture of bacteria and yeast. Nowadays it´s commercialized all over the
world and marketed as a health-improving beverage, but there isn´t any human study available
supporting those claims. Objective: Conduct a systematic review to answer the question "what
are the health effects of KT consumption observed in animal studies?". Methods: The following
search was made on May 5th, 2020 in two different databases: kombucha OR miracle fungus OR
tea fungus OR teakwass. A total 2067 references were identified and after duplicates removal,
1678 references titles and abstracts were screened. After the screening process, 41 full text
studies were reviewed for eligibility criteria and 21 studies were included. Data was extracted and
analyzed qualitatively. Results: Studies included animals with 10 different conditions: colitis,
breast cancer (BC), myocardial infarction/injury (MI), multiple sclerosis (MS), non-alcoholic fatty
liver disease (NAFLD), hypercholesterolemia (HC), diabetes mellitus (DM), gastric ulcer (GU),
chemically induced toxicity (CIT) and healthy. Studies that analyzed the impact of KT on colitis,
BC, MS, GU, HC and MI observed some potential benefits provided by KT, but the number of
studies (n <= 2) is very low. KT showed some potential benefits in NAFLD and CIT but DM seemed
to be the most studied disease and had the most promising results. Meanwhile, healthy animals
didn´t verify any advantages nor disadvantages of consuming KT. Furthermore, the risk of bias
analysis showed a low internal validity of the included studies, which should be considered when
interpreting the results. Conclusion: KT consumption seems to have some benefits in the studied
conditions, but they need confirmation in further studies with a higher methodological validity.
Human studies are also needed to confirm the potential benefits observed in animal models.
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The creative process with children of the 1st cycle in artistic workshops: the Articulan
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Abstract
The main objective of this study is to understand and analyze the creative process of children
between 9 and 11 years old through their participation in artistic workshops developed within
the scope of the Articulan Project (2018-1-BE02-KA201-046844), in Portugal, considering the
point of view of children and one of the mediators who led the process. This study is part of a
broader research project called Art, Time, Culture and Language (Articulan), which aims to
establish a structure for artistic projects that offer children opportunities to create art, based on
an international collaboration between professors from the University of Applied Sciences and
Arts PXL, University of Las Palmas de Gran Canaria (Spain), University of Porto (Portugal),
University of Istanbul (Turkey) and schools of the 1st Cycle of Basic Education (CEB) of the
respective countries involved.
It is a qualitative, descriptive and exploratory study. Using interviews-conversations with the
children after each workshop, as well as a semi-structured interview with the activity mediator,
in order to deepen issues experienced with the experience. For data treatment, content analysis
was used. The results obtained indicated that activities like this encourage the creative process,
promote quality interactions in the classroom, emergence of new ideas, expression, problem
solving, motivation, among other significant learnings.
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Abstract
Introduction: When students enter university, they face the stress of academic life and other new
tasks and roles. This may have repercussions on their lifestyles, particularly on their eating and
drinking habits. Past studies have shown that sugar sweetened beverages are popular between
university students and that their alcohol consumption is superior when compared to their nonuniversity peers. Also, the consumption of these drinks seems to be related to sex, household,
stress level and curricular year.
Objective: To characterize the frequency of beverage consumption among university students
and relate it with sex, stress level, faculty and curricular year.
Methods: A convenience sample of students from University of Porto completed an online survey
including demographic variables, health and lifestyles (perceived health, stress, physical activity)
and beverage consumption frequency (here reported as consumption at least once a week). Data
from 431 participants were analyzed.
Results: Participants were 77% female, 42% were not living at their usual household and had a
mean age of 21.3 years (SD = 2.8). Most students considered their stress level “high” (47%) or
“very high” (7%). Males had higher consumption of alcohol (81% vs. 67%, p < 0.001), fruit juices
or nectars (47% vs. 33%, p = 0.020) and sodas (25% vs. 8%, p < 0.001). There was no association
between alcohol consumption and curricular year, and a very weak correlation (ρ = -0.108, p =
0.025) between alcohol consumption and stress level. Alcohol consumption was lower among
health students when compared to non-health students (67% vs. 75%, p = 0.009).
Conclusion: Males were found to have higher alcohol and sugar sweetened beverages
consumption frequency, as it has been shown in past studies. Alcohol consumption frequency
was associated with stress level and faculty, but not with curricular year.

Keywords: Alcohol; sugar sweetened beverages; university students; stress.

125

Socioeconomic and lifestyle factors associated to Mediterranean Food Pattern
Pereira, Catarina, Faculdade de Ciências da Nutrição e Alimentação, Portugal
Lopes, Diana, Faculdade de Ciências da Nutrição e Alimentação, Portugal
Pinto, Helena, Faculdade de Ciências da Nutrição e Alimentação, Portugal
Pinto, João, Faculdade de Ciências da Nutrição e Alimentação, Portugal
students from the 1st year of Nutritional Sciences Degree of FCNAUP in 2020/2021, Faculdade
de Ciências da Nutrição e Alimentação, Portugal
Poinhos, Rui, Faculdade de Ciências da Nutrição e Alimentação, Portugal
Oliveira, Bruno M. P. M., Faculdade de Ciências da Nutrição e Alimentação, LIAAD - INESC TEC,
Porto, Portugal
Rodrigues, Sara, Faculdade de Ciências da Nutrição e Alimentação, Epiunit – Instituto de Saúde
Pública, Universidade do Porto, Portugal
Afonso, Cláudia, Faculdade de Ciências da Nutrição e Alimentação, Epiunit – Instituto de Saúde
Pública, Universidade do Porto, Portugal

Abstract
Introduction: Mediterranean Food Pattern (MDP) is reported as a pattern of healthy eating for its
contribution to a favorable health status. According to data from The National Food, Nutrition
and Physical Activity Survey of the Portuguese general adult population, 31% of the individuals
have low adherence to the MDP, with 50% of the population showing a moderate adherence and
only 18% presented a high adherence to the MDP.
Aim: To evaluate adherence to MDP and its association with socioeconomic and lifestyle factors.
Methodology: A convenience sample of 331 Portuguese individuals, 12 years or older, was
analyzed. The assessment used a questionnaire of indirect application regarding
sociodemographic factors, lifestyle and adherence to MDP, evaluated by the Portuguese version
of the Prevention with Mediterranean Diet tool (PREDIMED). Participants were categorized as
adhering (scored >= 10 points) or not adhering to MDP.
Results: In this sample, 65.6% were females and 48.9% were single, the mean age was 40 years
(sd = 24), the mean household size was 3.2 (sd = 1.3), and 36.6% of the participants did not know
what MDP is and among those who say they knew it, 59.1% considered that they practice it
sometimes. Overall, 31.0% had a good adherence to MDP. The MDP score was lower among
males (mean of 7.6 vs. 8.4, p = 0.006), single participants (mean 7.6, p < 0.001), younger (rs =
0.343, p = 0.001) and living within larger household sizes (rs = -0.199, p = 0.001). The MDP score
was lower among those who did not knew it (mean 7.6 vs. 8.4, p = 0.001) and those who practiced
it less frequently (rs = 0.173, p = 0.014).
Conclusion: This study allows for the identification of groups with lower adherence to the MDP:
males, singles, younger and living within larger household sizes. The knowledge about what MDP
is may be relevant for its implementation.
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Abstract
With Estado Novo emerges a necessity of urban development, organization and restructuring in
Portugal, since the old law, Planos Gerais de Melhoramentos, was no longer able to solve the
Portuguese urban needs. Therefore, in 1934, the Plano Geral de Urbanização is created in order
to develop a concept of a more unified Portuguese space, and to register more geographical
maps. Although some cities were not included in the new law interventions, as Aveiro, city that
experienced rapid growth during the XIX century as a result of industrial progress, and
consequently needed a city plan.
Regarding this, from the 50´s started the first attempts of plans for Aveiro´s urban design. These
aimed for a plan that was capable to integrate the city expansions with the historic zone, for a
modernization and arrangement of the city center and for a look at the housing and circulation.
However, the incomplete implementation of these ended up failing to finalize the various
objectives, causing more instability in some places.
This summary, motivated by the work of a master's dissertation in Architecture, aims at the
historical understanding of a territory as a design tool in future urban and architectural
interventions, in order to maintain its identity and integrity. Thus, this investigation will be
consolidated with the design of an urban plan and project in Aveiro, continuing the
aforementioned initiatives and putting the study into practice.
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Synthesis and structure elucidation of new xanthone derived atropisomers for biological
activity evaluation
Händel, João Eduardo, Faculdade de Farmácia, Portugal
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Abstract
Nowadays, chirality is considered as one of the majors´ topics in the design, discovery and
development of new drugs [1]. Taking in consideration symmetry elements, chiral molecules can
be classified as possessing central, axial or planar chirality. Atropisomers, whose chirality arises
from axial stereochemistry, have been playing a growing role in Medicinal Chemistry, especially
in drug discovery [2,3]. In this work, we report the synthesis of new atropisomers by using both
enantiomers of an atropisomeric chiral amine and carboxyxanthones (XCars). To obtain the
desired atropisomers, the carboxylic groups of XCars were converted into acyl chloride derivatives
and then coupled with the amine groups from the chiral building blocks. Structure elucidation of
the synthesized compounds was established by spectroscopic methods. The specific rotation
values obtained for each enantiomeric pair indicated that racemization did not occur during their
synthesis and purification. Considering that under heating conditions, atropisomers could have
enough energy to surpass the rotational energy barrier and racemize, its thermal stability will be
evaluated at different temperatures and monitoring by chiral liquid chromatography. Finally, the
biological activities of synthetized atropisomers are under investigation.
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Aberrant otoliths: characterization of the incidence and type of malformation in different
estuarine habitats
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Abstract
Otoliths are calcified structures located in the inner ear of teleost fish aiding in hearing and
balance, such that otolith deformities can cause severe sensory impairment. The replacement of
aragonite by vaterite, is the most commonly reported type, resulting in a loss of otolith
functionality. It is expected that these deformities may have consequences for juvenile survival
and recruitment to the adult population. Large numbers of otolith deformities were found in
juveniles of flounder (Platichthys flesus) in the Minho River estuary, suggesting that this
phenomenon may be overlooked. Therefore, the main aim of this project is to assess the extent
of otolith deformity in an estuarine fish nursery and to study its impacts on the fish condition,
growth, and survival using flounder as a model species. Specific aims include: 1) the
characterization of type and severity of otolith deformity; 2) comparing the condition of fish with
and without otolith deformities; 3) evaluate otolith deformity prevalence among habitat types
(brackish vs. freshwater), and 4) analysis of the temporal variability in otolith deformity
prevalence. To achieve these goals, flounder juveniles were sampled along the Minho river
estuary, between 2019 and 2020, and the prevalence of otolith deformity was determined. The
otolith shape, morphometry, and structure were studied, and indices of the fish condition were
estimated and related to the presence of otolith deformities. In addition, to evaluate whether
otolith deformity is linked to local environmental conditions, otolith data will be integrated with
environmental data. This project will generate a description of the temporal and spatial
prevalence of this phenomenon and contribute to an understanding of its possible causes and
implications for juvenile fish condition and survival. As flounder fisheries have high socioeconomic importance for local communities, results from this study will be relevant for
conservation and management purposes.
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Locus of control and self-efficacy among patients treating overweight
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Abstract
Introduction: Despite the recognized relevance of constructs such as the locus of control, selfefficacy and stages of change for the treatment of overweight, studies that evaluate them jointly
are still lacking in the literature. Since each one is responsible for explaining only some aspects of
the variation in weight change, this work is related to the study of the relationship of these
variables potentially involved in the response to treatment.
Aims: To describe and relate health control of locus, general and eating self-efficacy and stages
of change towards healthy eating among patients being treated for overweight and to relate
these constructs with sociodemographic, anthropometric and clinical variables.
Methods: The convenience sample included 70 individuals (77.1% female; mean age 39.9 years;
SD = 11.5) attending nutrition appointments to treat overweight. In addition to collecting
sociodemographic and clinical data, the participants classified themselves in terms of stages of
change towards healthy eating, and filled in the Health Locus of Control Scale, the Self-Concept
Clinical Inventory (of which the "self-efficacy" factor was used to evaluate the "general selfefficacy") and the Global Eating Self-Efficacy Scale.
Results and discussion: There were positive associations between the general self-efficacy and
the internal locus of control and eating self-efficacy. Participants in the action/maintenance
stages had higher eating self-efficacy. The internal locus of control was associated with lower BMI
values, and dietary self-efficacy presented a positive association with weight loss. Participants in
action/maintenance followed by a nutritionist for longer time had lost more weight. Discussion
of these and other results is based on their integration in existing literature, as well as on the
analysis of potential clinical implications, and for future studies.
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High Power Fiber Laser for Space Applications
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Abstract
In this paper, we present the behavior of a laser beam propagating in the air. Using numerical
simulations, we intend to obtain the divergence of the laser beam and its behavior in real
environments. A fiber laser that allows long-distance emission will be developed with adaptive
optics to obtain a stable power and a low divergence, so, in the end, it keeps its Gaussian shape.
We simulated the propagation of a gaussian beam in the air using the Angular Spectrum Method,
which consists in sampling the original gaussian, take the 2D FFT, multiply each sample by a
propagation term and take the inverse FFT to get the final propagated beam. Additionally, we
model the atmospherical turbulence using a randomly generated modified Von Karma phase
screen, with weak turbulence, and medium-strong turbulence.
All simulation is for an optimal system at 1km beam propagation. The main goal is only to have
the quantum efficiency limiting the intensity output. The natural divergence of a Gaussian beam
is considered and through divergence equations, it is finding a minimum value for the beam
divergence. For optical adaptative, the shape of the beam was also studied, where the circular
and elliptical shapes are researched for the best application in rectangular sensors. Finally, a fiber
laser for high power is developed at 1550 nm with an output power of 80 W.
This work is included in the WiPTherm project, which consists in designing, implementing, and
piloting an innovative Wireless Energy Transfer (WET) system, able to wirelessly recharge the
energy storage components used in CubeSat technologies.
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Figure 1 High Power fiber laser scheme.

Socio-economic and environmental factors determining mortality and morbidity from
respiratory diseases in the Metropolitan Area of Porto
Pacheco, Maria O., Faculdade de Letras, Portugal

Abstract
The association between respiratory mortality/morbidity and biophysical and environmental
factors has been frequently studied by the scientific community. However, its relationship with
the population's weaknesses in the socio-economic domain has not yet been explored. The
objective of the work is to access the population's susceptibility to respiratory overemortality and
overemorbidity applying to the Metropolitan Area of Porto (AMP), and taking into account the
factors that may influence it.
Data on hospitalizations due to respiratory tract diseases data was available for 4 public hospitals
within the study area for a period between 2000 and 2015. Mortality data from respiratory
diseases were available for the same time period. The climatic elements were collected from the
Meteorological Station of Pedras Rubras, and air quality data was collected from the QUALAR
platform and the European Environmental Agency (EEA). All information was treated with the
help of the Geographic Information Systems (GIS).
The methodology used to construct the map of susceptibility to respiratory diseases was the
multicriteria analysis - Analytic Hierarchy Process (AHP), from the weighting of selected variables
that have strong correlation with hospitalizations for respiratory diseases.
The results indicate that there is a strong relationship between respiratory diseases and
demographic factors, especially for the age groups aged between 15 and 64 years old and aged
65 or over, as well as with other social determinants, such as schooling, housing conditions and
economic weaknesses. On the other hand, there is also an association with air pollution, as well
as with the way the territory is organized.
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Montessori Architecture
Abreu, Mariana, Faculdade de Arquitectura, Portugal

Abstract
School is not only a place where humans connect with their surroundings and a place to educate.
It is fundamentally a shelter that welcomes and promotes an educational and growing process.
The relation between pedagogy and architecture is important to promote better spaces for
learning.
Architecture is understood as a pedagogical instrument and the relation between these two areas
has changed along with society transformations. From the 19th and 20th century, pedagogy
reflects a new way of looking at children. It concerns the growing and learning prosses. So, new
teaching methods have immerged and are different and far away from the rigidity of other
traditional methods.
Montessori schools represent this new way of looking to education by having in mind Maria
Montessori´s new pedagogical method that she developed based on her observations of children
through her life. For Montessori, architecture and the space are the third teacher so it is
important to know how the designing process itself can develop children´s capacities by
incentivating their creativity and curiosity and experimenting the different ways of using the
space.
This presentation reflects on how architecture responds to this method specificities, where
children are independent and the center of the educational process. The main characteristic is
the freedom that shows up in flexible spatiality´s.
Montessori education stands out by responding the children´s needs and focusing the
architecture in space details and requires a teaching environment that stimulates learning, which
gives children´s their necessary independence.
So, this exposition reflects on how architecture can respond to Montessori´s educational
questions and tries to understand the difference from the traditional establishments through
some architects and works examples.
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Behavioural recovery after long-term anaesthesia in zebrafish larvae
Claro, Ana M., Faculdade de Ciências/I3S, Portugal
Jorge, Sara S., I3S, Portugal
Valentim, Ana M., I3S, Portugal

Abstract
Zebrafish (Danio rerio) is highly appreciated by the scientific community as an animal research
model. However, the information regarding the effects of long duration anaesthesia in larvae is
scarce. This study aimed to evaluate the quality of anaesthesia in zebrafish larvae exposed for
15h to different anaesthetics.
Six-day post fertilization zebrafish were randomly assigned to: 80 mg/l MS222 (n=25), 30 mg/l
clove oil (CO; n=25), 60/60 mg/l MS222 + isoflurane (MS222/ISO; n=25), 5/50 mg/l propofol +
lidocaine (P/L; n=25) and 2 mg/l etomidate (ETO; n=25) treatment and two control groups, one
for the experiment and the other to measure heart rate (water; n=25 and n= 36, respectively)).
Each solution was placed in one well of a 6-well plate. To evaluate anaesthesia quality, the
induction and recovery time, and heart rate/ min (HR) were measured. Twenty-four hours and
48h after anaesthesia, the larvae locomotor activity was recorded and analysed on the ZEBRALAB
software, to assess activity recovery.
This study results show that, the HR of the control larvae was significantly higher (p<0.001)
compared to the HR of the larvae treated with anaesthetics 30 min or 15h after anaesthesia
administration. At both time points, the P/L larvae had a significantly lower HR (p<0.002) than the
other treatments, except CO.
After exposure, P/L animals took more time to recover compared to all groups (p<0.0001), except
to CO that also took longer to recover than MS222 and MS222/ISO (p<=0.02). Etomidate induced
a quicker recovery (p<0.001) compared to all, except MS222/ISO. There were no differences on
activity between groups at 24 and 48h post-anaesthesia. Nevertheless, P/L, CO and MS222
increased their exploratory activity at 48h compared with 24h.
In conclusion, P/L and ETO promoted the deeper and the lighter anaesthesia, respectively,
However, all anaesthetics should be considered as all animals recovered baseline activity at 24h.
Anxiety-like behaviours analysis are ongoing.
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Abstract
The design of multitarget-direct ligands is a growing strategy in Alzheimer’s disease (AD) due to
their ability to act in multiple pathological pathways. AD is characterized by the presence of
neurofibrillary tangles and amyloid plaques, where glycogen synthase kinase 3 (GSK-3β) and βsecretase (BACE-1) are two central enzymes, respectively [1]. Therefore, the main goal of this
project was the synthesis of potential dual GSK-3β/BACE-1 inhibitors and the in vitro evaluation
of their neuroprotection properties.
Eight amides and six amines tricyclic compounds were obtained by the conjugation of a suitable
tricyclic precursor with an aliphatic amine to originate amides that, in the presence of a reductor
agent, were reduced to the respective amines. The structure elucidation of the fourteen
compounds was performed by NMR. Cytotoxicity assays are now ongoing on differentiated SHSY5Y cells to determine the non-cytotoxic concentrations to be used in neuroprotection assays.
In the future, the effect of the compounds on the referred target enzymes will also be conducted.
In conclusion, a successful library of tricyclic compounds with potential against AD was obtained
and characterized.
Acknowledgements
This research was supported by national funds through FCT—Foundation for Science and
Technology within the scope of UIDB/04423/2020, UIDP/04423/2020 (Group of Natural Products
and Medicinal Chemistry-CIIMAR), and under the project PTDC/SAU-PUB/28736/2017 (reference
POCI-01-0145-FEDER-028736), co-financed by COMPETE 2020, Portugal 2020, and the European
Union through the ERDF and by FCT through national funds. Miguel Maia acknowledges his FCT
grant (SFRH/BD/146211/2019). Márcia Martins acknowledges her BYT+ scholarship to CIIMAR.
References
1. Martins, M.; Silva, R.; M, M.M.P.; Sousa, E. Marine Natural Products, Multitarget Therapy and
Repurposed Agents in Alzheimer's Disease. Pharmaceuticals (Basel) 2020, 13,
doi:10.3390/ph13090242.

135

An Anthropophagic “Commedia”: Poetry and Revolution in Oswald de Andrade’s “A morta”
Figueiredo, Luísa, Faculdade de Letras, Portugal

Abstract
Oswald de Andrade's last dramatic experience, "A morta. Ato lírico em três quadros" (São Paulo,
1937), constitutes the ultimate act of literary "critical devouring". Taking as a starting point the
intertextual dialogue with Dante Alighieri, it is possible to trace a nuclear parodical exercise
surrounding The Poet and his Muse's ever-conflicting relationship, which becomes the prompt to
reflect on a vaster poetic and ethical tension. While the play reinvents the disruptive path of an
artist escaping/pursuing his beloved creation through contemporary declinations of "hell" (the
countries of the individual, of grammar, and of anesthesia), it also invites the audience to watch
itself onstage, guided by the Hierophant, in an act of performative self-autopsy. The analytical
identification of character and spectator, both echo and reaction to Brecht's epic theatre, is
staged amidst the "catacombs" of previous aesthetic movements, in order to provoke collective
recognition of the non-intelligibility of the poetic language paralysed by ancient "-isms" . Oswald,
whose purpose as a dramaturg was to recuperate "a stadium theatre, participating in mankind´s
debates", (re)creates in his Beatriz - a beautiful, yet lifeless Victory of Samothrace - a fundamental
reminder of the urgency for a dynamic artistic (and political) approach to stage and life, which
can only be achieved by the self-destructive, yet liberating blaze that shall consume theatre itself
at the final scene. One may then inquire how do the principles of anthropophagic creation and
the ideological filiation of the play contribute to the construction of a new theatrical aesthetics,
original and syncretic. Aspiring to bring back drama to the barricades, "A morta" becomes the
paradoxical initiation ritual through which the reader-spectator, as The Poet onstage, learns to
understand artistic intervention as a gesture open for perpetual renovation. In a collective,
ungrammatical and, therefore, permanently alive country.
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Iron homeostasis (dys) regulation during mycobacterial infection -insights from tissue
histology
Ferreira, Joana, I3S, Portugal
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Abstract
Iron is an essential element for nearly all cell types, but if free, induces cellular and organ damage
through the formation of free radicals. Thus, iron levels must be tightly controlled.
During infectious diseases, the host removes iron from circulation to starve pathogens from this
fundamental nutrient. However, iron sequestration and re-distribution can culminate in disease.
Among many host proteins involved in iron sequestration, ferritin plays a central role. Ferritin is
the major intracellular iron storage protein in prokaryotes and eukaryotes. It is composed of 24
protein subunits of two types: H-ferritin (FTH1) (H) and L-ferritin (L) chains.
Using genetically modified mice that do not express Fth1 in the myeloid lineage (Fth1-/-), we are
investigating the role of H-ferritin in tissue pathology induced by mycobacterial infections. Mice
were intravenously infected with 1x106 Mycobacterium avium for 60 days. Non-infected animals
were injected with vehicle and euthanized at the same time. Spleen and liver were harvested and
fixed with buffered formalin for 24h, before tissue processing and analysis. Hematoxylin and eosin
(H&E) staining was used to highlight major histological alterations and Perls staining was used to
characterize tissue iron distribution. Analysis of H&E stained sections was performed using the
HALO software, which allows the quantification of the total area occupied by granulomas in the
study sample.
Data obtained so far, show that there is a reduction in the number of granulomas in animals
without the expression of FTH1, indicating a role for this protein in the context of the pathology
of mycobacterial infection. Iron distribution is currently being analyzed on Perls-stained sections,
using QuPath software. It will be followed by the quantification of the expression of relevant ironrelated genes and proteins. By the end of this project, we will have disclosed the impact of Hferritin in the pathogenesis of mycobacterial infections.
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Abstract
Tennis is a multifactorial and complex sport characterized by intermittent high intensity actions.
The systematic and intense upper limbs movements impact different joints, sometimes leading
to unilateral musculoskeletal injuries. We aimed to compare torque production and muscle
balance between dominant and non-dominant arm. Ten competitive male tennis players (19.5 ±
2.4 years old and 71.5 ± 7.3 kg) performed internal and external shoulder rotations at 90º and
180º/s in an isokinetic dynamometer. The dominant arm (compared to the non-dominant)
showed: (i) higher force values in the shoulder internal rotation at 90º/s (peak TQ/BW: 75.9 ±
10.2 vs 53.3 ± 6.6 % and average power: 55.3 ± 13.3 vs 37.5 ± 9.6 W) and at 180º/s (peak TQ/BW:
74.5 ± 14.8 vs 52.1 ± 6.8 % and average power: 90.4 ± 26.5 vs 58.3 ± 12.4 W), all for p ≤ 0.05 and
(ii) no significant differences between dominant and non-dominant arms (respectively) in
external rotation at 90º/s (peak TQ/BW: 39.3 ± 6.7 vs 36.7 ± 5.4 % and average power: 26.0 ± 8.1
vs 23.7 ± 6.7 W) and 180º/s (peak TQ/BW: 36.5 ± 6.7 vs 33.23 ± 4.0 % and average power: 36.4 ±
12.3 vs 31.9 ± 9.0 W), all for ρ ≥ 0.05. Also, external/internal shoulder ratios reveal a weakness of
the antagonist muscle of the dominant compared to the non-dominant arm (52.2 ± 8.6 vs 69.0 ±
7.2 % (90º/s) and 50.5 ± 11 vs 64.4 ± 8.2% (180º/s)). Data suggest that, due to the extreme use
of the dominant arm in favour of the contralateral during practice (particularly using shoulder
internal rotation), tennis players show substantially asymmetric values in shoulder torque and
power. In addition, the external/internal shoulder rotation balance is negatively impacted,
particularly at higher angular velocities (values should be ≥ 70%). Therefore, the recommendation
to coaches is to implement compensatory strength training to overcome these imbalances,
aiming at a balanced contralateral muscular development of the internal and external shoulder
rotators.
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Abstract
The architectural space related to the school function is essential in creating environments that
provide a better use in the learning process. The classroom ensures the core condition of
pedagogical activity, asserting itself as the base cell for the spatial organization of schools.
The spatial morphology of the classroom has accompanied teaching, influencing the disposition
of students, teachers, furniture and equipment. Since the classes take place in rooms with
standardized or uniform dimensions, a stereotype has been designed that portrays a delimited,
rectangular space, equipped with unidirectionally oriented furniture, where the protagonism of
the teacher is emphasized. However, in a society in constant transformation, and with new
pedagogical ideals, it is essential that innovation is also reflected in the classroom architecture.
In the recent rehabilitation intervention carried out by Parque Escolar, innovative solutions were
proposed, in order to make flexible and adapt some specific spaces, namely the library, art rooms,
workshops, computer rooms and laboratory spaces. Nevertheless, the normal classroom has
maintained its traditional morphology and organization, and although it has incorporated
multiple technological systems, the changes are not sufficient to change its essence.
It will be important to analyse and document what changes were being introduced in the
classroom and to debate the dialectic between space and the current technological context,
reflecting the challenges related to the dialogue between the physical space of the room,
pedagogies and digital interfaces, and contributing to optimize the insertion of digital technology
in the classroom.
The presented summary is part of the research project ESCOLAS: Complexidade e Interpretação
(CEAU-FAUP) and in the development of an integrated master's dissertation (MIArq) oriented by
Professor Doctor André Santos and co-oriented by Doctor Isabel Clara Neves.
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The life in the block: shape and scale in the city dwelling
MOTA, Manuel, Faculdade de Arquitectura, Portugal
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Abstract
This work focuses on the urban block as a housing element natural to the city. It does so, by
looking into the Oporto traditional block context where a unique perspective of the city emerges.
In this study the block is analysed through a sharp number of case studies, enhancing the
connection between spaces and life. In the following research, the aim falls into the urban block,
and how its invisible core deserves an attention as important as any other urban space. The sight
stands in understanding the human needs around the traditional shape of the block, by looking
to the way they´ve been shaped throughout time and what defines them today. A delicate
deconstruction of the urban block hierarchies so one can grasp its complexity and question its
character. The block, especially in the Oporto context, has been dragged to contemporaneity
summed with many constraints. The courtyard living, within the traditional block typology, is no
longer perceived as the sharing of a common space, is rather defined by its dense fragmentation
and by the existence of structures that deal poorly with its social potential. It becomes important
to seek how these spaces can work as an extension of the public realm, where the forms can
become singular and free. In order to intake the left potential and crucial role these spaces can
have in the contemporary city, it´s needed in first hand, to absorb how do people react to the
shapes and scales they are left to live in. And only then, the elements that compose architecture
can better and actively give resilience to the city. This work explores, in last resort, how can
architecture tackle the city future needs by exposing the courtyard urban life. By understanding
how architecture changes and how was changed by one of the main ways of city dwelling, allows
to clarify where and what to change. Architecture becomes a link between society and its
environment. And, its by acknowledging this link, that future actions may become more aware.
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Gravitational Analysis of Portugal's Exports, by Levels of Technological Intensity
Gameiro, Rita R., Faculdade de Economia, Portugal

Abstract
Exports, since the 2008 financial crisis, have become increasingly important to GDP growth.
Therefore, to better understand the export performance and structure of the exported goods,
the main objective of this study is the analysis of the explanatory factors of exports by levels of
technological intensity (TI) - high, medium-high, medium-low, and low. In this sense, this study
contributes to the literature not only because it analyses the determinants of Portuguese exports
by TI level (which, as far as we know, has not yet been done for Portugal), but also allows for the
improvement of the formulations of economic policies aimed at the Portuguese firms´
internationalization.
In this dissertation we used the gravity model, which is the method of studying the determinants
of exports that has the most consensus in the literature. Thereupon, we considered 45
commercial partners and analysed exports from 2000 to 2017. Additionally, we used panel data
for the estimation, considering fixed period effects. Furthermore, we have also chosen to include
a brief analysis of Portugal´s revealed comparative advantage comparatively to the world and the
EU.
The main conclusions we draw from this study are: i) Portugal, comparatively to the EU and the
world, has revealed comparative advantage in exports of goods that are intensive in low and
medium-low technologies; ii) The variables border, GDP, EU and human capital have the greatest
impact on Portuguese exports of manufacturing goods, yet their impact differ according to the
level of technological intensity of the goods TI; iii) exports of high-tech products have a sensitivity
to explanatory factors that differs from other TI levels.
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Globalization Index of Portuguese Regions
Lima, João G., Faculdade de Economia, Portugal

Abstract
Composite indices are useful tools for communicating complex phenomena and providing data
for political decision making. Globalization indices allow the effects of this phenomenon to be
captured at the regional level, and they must be not only well constructed from a practical point
of view but also have theoretical foundations, otherwise, we take the risk of simplifying the
phenomena. Therefore, we contribute to the literature by theoretically substantiating the
dimensions and sub-dimensions of globalization at the regional level. Hence, this dissertation
aims to answer the following research question: "What are the theoretical foundations for the
dimensions and sub-dimensions of globalization at the regional level and how can we measure
this same phenomenon for the Portuguese NUTS III?"
To answer this question, we carried out a critical analysis of the literature to sustain the
dimensions and sub-dimensions on a regional basis, complemented by a statistical analysis in
which the Principal Component Analysis is used to assign the weights to the sub-dimensions for
the years 2016 to 2018.
Based on the globalization indices at the national level, the dimensions and sub-dimensions used
to measure the phenomenon were substantiated at the regional level and an empirical
application was made for NUTS III Portugal. It was possible to calculate the index for the years
2016 to 2018 and rank the regions relative to the globalization index in various dimensions:
economic, socio-technological, and political. Additionally, through a cluster analysis, it was
possible to obtain four types of regions, relatively homogenous, according to the different types
of international exposures that they have concerning the dimensions of globalization.
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Abstract
Citizen science is an emergent science communication field that can be defined as the
participation of non-expert citizens in scientific research projects. Social media can bring a vast
number of benefits to citizen science projects, such as the enhancement of the recruitment and
retention of volunteers as well as the promotion of public awareness and understanding of
science. Hence, the aim of the current work was to characterize social media use by Portuguese
citizen science projects with a focus on biodiversity. For that purpose, various websites, search
engines, and databases were used to compile a list of citizen science projects focused on
biodiversity that were active during 2019 in Portugal, which were later submitted to a more
detailed analysis. This analysis consisted of a characterization of the projects (e.g., duration,
geographic scope, type of promoter) and their respective relationship with a social media
platform, including the content analysis of the posts published during three randomly selected
months. In total, 32 citizen science projects were documented, with the majority of them having
both a short-term duration (active for 3 or less years) and a national geographic scope. Most of
the projects (n=18, 58%) were not present on any of the analyzed social media platforms, but the
ones that were preferably used Facebook. This was not a surprising finding as this is also the
platform with most users in Portugal. Plus, our work showed that the use of social media by citizen
science projects could be improved. For instance, these projects focused more on sharing their
own content rather than third-party content, which, according to the literature and the findings
of this study, has a lower benefit-cost ratio. Lastly, this study comes as a significant contribution
to scientific knowledge in a niche where the current bibliography is scarce.
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Health care professionals and the identification of intimate partner violence – new
challenges during the Covid-19 pandemic
Moreira, Diana Nadine, ICBAS, Portugal
Pinto da Costa, Mariana, ICBAS, Portugal

Abstract
Introduction: In the last year, multiple news outlets worldwide have reported an increase in cases
of Intimate partner violence (IPV), establishing a relation to the Covid-19 pandemic. This is
concordant with previous observations that violence, including IPV, increases during
humanitarian crises. Therefore, it is important to reflect on the risk factors associated with IPV
and how they can be exacerbated by the current policies of social distancing, self-isolation, and
lockdown. Furthermore, access to protective specialized services, including health care, can be
limited during the pandemic. Health care professionals are faced with new challenges trying to
protect victims from IPV while also protecting them from the virus.
Methods: A narrative review on the subject of IPV and its associated risk factors, in the context
of the Covid-19 pandemic, searching Pubmed and international public media articles.
Results: Eleven articles on IPV risk factors were selected. Additionally, thirteen articles relating
IPV with the Covid-19 pandemic and five social media reports on the same subject were included.
We examined individual, relationship, community, and social IPV risk factors and how they can
be influenced and further exacerbated by the pandemic. Social unrest, isolation, and diminished
access to protective services can explain the increase in IPV cases being reported. Health care
professionals have a pivotal role in the detection and follow-up of IPV cases. We focus our
discussion on the new challenges and demands these professionals have to face and provide
some possible recommendations on the management of IPV cases to guide them during and
beyond the Covid-19 pandemic.
Conclusions: Current data is still insufficient to access the real impact of the Covid-19 pandemic
in IPV precipitation. However, the alarming numbers being reported show the need to implement
protective policies as part of any contingency plan.
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Abstract
Neuroblastoma (NB) is a childhood solid tumor whose therapy remains a challenge in cases with
poor outcome [1]. TAp73, a tumor suppressor protein involved in cellular processes such as cell
proliferation, apoptosis and differentiation, can be inactivated in NB through interaction with
MDM2 and mutant p53 (mutp53) [2]. Our group discovered the compound LEM2, a promising
TAp73 activator in NB cells [3]. Yet, its low aqueous solubility hindered further studies. Aiming to
improve drug-like proprieties, a new derivative (DR 3.2) was obtained, and its activity and mode
of action has been investigated in yeast and human NB cells. DR 3.2 reveals a higher
antiproliferative activity than LEM2 in SH-SY5Y and in SK-N-BE(2) NB cells, inhibiting the TAp73
interaction with MDM2 and mutp53. It also modulates the protein levels of TAp73 and of its
transcriptional targets, including N-Myc (a crucial player in high-risk NB) and regulators of
apoptosis and cell cycle arrest. These results indicate that DR 3.2 may be a promising TAp73
activator in NB.
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Abstract
Workout Fran is a popular benchmark CrossFit@, a time-scored workout that consists of three
rounds of a descending 21-15-9 repetition scheme of thrusters and pull-ups. Despite the growing
number of practitioners, data regarding the physiological effects of this exercise training type are
scarce. Our aim was to describe the acute physiological and perceptual responses of workout
Fran. Twelve subjects with > five years of CrossFit@ training experience were evaluated. Capillary
blood samples for lactate and glucose concentrations were collected from the earlobe before and
during the 30s intervals between transition of the workout Fran rounds (Lactate Pro and AccuChek Aviva analyzers). The rating of perceived exertion using a 6-20 Borg scale was used to
measure the intensity perceived during the workout. Since all the variables presented a normal
distribution (Shapiro-Wilk test), a repeated-measures ANOVA was used to perform the analysis
(the significance level was set at 5%). When compared to baseline, lactate concentration
presented a significant increase after round 1, 2 and 3 (1.8 ± 0.6 vs 5.1 ± 1.2 vs 9.6 ± 2.3 vs 13.2
± 3.2 mmoloL-1, respectively; p < 0.05). Blood lactate concentration was also significantly higher
after round 3 in comparison to round 2 (p < 0.05). A similar response pattern was observed form
glucose concentration, with significant changes observed between baselines values and
subsequent rounds (92.9 ± 8.9 vs 100.1 ± 8.0 vs 106.0 ± 13.6 vs 126.3 ± 13.4 mmoloL-1,
respectively; p < 0.05). The glucose concentrations attained after the last round were also
significantly than round 1 and 2 (p < 0.05). Regarding to perceived effort, no differences were
noted for the rating of perceived exertion (13.8 ± 2.4 vs 15.3 ± 2.5 vs 15.8 ± 2.1), with participants
classifying round 1 as "somewhat hard" and all the subsequent rounds as "hard". Our data shows
that the workout Fran imposes significant metabolic demands, coupled by elevated effort
perception.
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Effects of credit mobility on the students’ journey: Experiences of outgoing higher
education students from sociology and physics
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Abstract
Credit mobility is short-term mobility, carried out during the course. Credit mobility students are
not only focused on the instrumental value of mobility for their career, they are also seeking a
way to understand the world and they see international experience as part of their integral
development. This paper aims to identify the effects related to performance and engagement of
students´ credit mobility experiences in the perception of students enrolled in sociology and
physics, academic teaching staff, mobility coordinators, and international relations officers, from
a Portuguese public university.
Through the thematic analysis of the interviews and the focus group discussions, one of the
emerging themes related to the effects of mobility experiences of the outgoing students surveyed
include new scientific and pedagogical experiences; contact with other academic cultures;
"advantages" in student performance visible in better marks; and delay in completing the degree
programme.
The main conclusion of this research underlines the institutional support as a highly influential
factor in the credit mobility´s experience. In addition, the perceptions of the students surveyed
from sociology and physics revealed similarities and differences about the effects of credit
mobility experiences.
Although there is a widespread and largely unchallenged notion that student mobility has
significant positive effects (personal development, professional experience, language skills, etc.),
the specific outcomes of mobility remain unexplored. The knowledge about the effects of credit
mobility experiences contributes to an increased reflexivity of students, academic teaching staff,
and technical and management staff dealing with the internationalisation of higher education.

Keywords: Higher Education; Credit Mobility; Internationalisation.
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Donating gametes to family and friends: the views of donors and recipients
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Abstract
Many countries, as it is the case of Portugal, experience a supply-demand gap in donated
gametes. This is mainly explained by difficulties in the recruitment of donors in face of the rise of
recipients, particularly in public banks. This imbalance originates increasingly long waiting lists
and costs and contributes to the transnational flow of gametes and to the search for cross border
reproductive care. Donation of gametes between family members and friends might address this
gap, but it is rarely considered both by literature and by fertility clinics, which is ethically
acceptable given the scarcity of studies about the perspectives of donors and recipients
concerning such unconventional reproductive combination.
Between July 2017 and June 2018, 70 donors and 165 recipients (participation rate: 76.3%)
attending the Portuguese Public Bank of Gametes completed a self-report structured
questionnaire to analyse their willingness to donate eggs and sperm to family and friends (using
a 5-point Likert scale, ranging from "very unwilling" to "very willing"), and its associated factors.
About 60% of both donors and recipients were willing to donate their gametes to family and
friends, while around one quarter of the donors and 30% of the recipients expressed
unwillingness. Egg donors, as well as recipients who perceived their income as sufficient and who
were not diagnosed as infertile were more likely to be willing to donate gametes for family.
Willingness to donate gametes to friends was more frequent among single/divorced recipients,
and those without a diagnosis of infertility or who did not experience previous treatments.
This study revealed receptiveness to this unconventional reproductive combination, which may
support further discussions about the circumstances under which its use could occur in the
context of the Portuguese Public Bank of Gametes, in particular the contours of ethically robust
psychosocial care sensitive to donors´ and recipients´ characteristics.
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Abstract
Carbon dioxide (CO2) emerges as one of the key elements when considering the quality of coffee,
as it is a freshness indicator of the roasted coffee bean. Besides, it is also responsible for the
distinctive creamy texture in coffee so well appreciated by consumers. CO2 is one of the main
products formed during the coffee roasting process, representing 1-2% of the final product´s
mass [1]. Due to the preservative properties of CO2, its determination is important to assess the
quality of the product. The most used methodologies are based on gravimetric analysis, which is
time-consuming, leaving the development of expeditious analytical methodologies with room to
grow.
The aim of this work was to develop a straightforward methodology for the determination of CO2
in roasted coffee bean samples, with minimal solvents consumption and manual intervention. To
this end, a flow injection system comprising a gas diffusion cell and spectrophotometric detection
was developed. CO2 is extracted from the sample by pervaporation and collected in an acceptor
solution containing an acid-base indicator. Several experimental conditions were already studied:
the configuration of the system, the composition of the acceptor solution (studied by the
supermodified Simplex method), the stability of the acceptor solution, and the pervaporation
time. Currently, the extraction of CO2 from roasted coffee bean samples is being studied.
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Materials development for learning and teaching L2 pragmatics: the potential of branching
simulations for enhancing pragmatic awareness in L2 Portuguese learners
Pinho, Isabel C., Faculdade de Letras, Portugal

Abstract
Pragmatic awareness is a component of both language awareness and pragmatic competence.
However, there is a generalised lack of language learning materials for L2 Pragmatics and,
therefore, for pragmatic consciousness-raising activities in formal learning contexts. With this
study, we aim to investigate the pedagogical potential of branching simulations, a resource used
in professional training settings and in digital games, for the development of L2 Portuguese
learners´ pragmatic awareness.
Within the framework of language learning materials development, we conducted a study to
assess the effects of a branching scenario in the degree of pragmatic awareness on 11 L2
Portuguese learners with Chinese as L1. In order to assess the effects on a cognitive level, we
employed a pretest and posttest quasi-experimental design and opted for an appropriateness
judgement task; to assess effects on an affective level, namely interest and usefulness, we
conducted a survey questionnaire. The results show that the perceptions of pragmatic
appropriateness of the majority of the L2 learners matched more closely to the perceptions of
the majority of native speakers regarding the stimuli used for the judgement task. The results also
show that there was a generally positive reaction to the learning material.
It is necessary to conduct further studies to better understand the effects of branching
simulations in raising L2 Portuguese learners´ pragmatic awareness and to explore the latent
potential of this resource for L2 acquisition.
Master´s dissertation in L2 Portuguese, Faculty of Arts and Humanities, University of Porto
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Abstract
Plants are highly influenced by the environment and thereby their development and growth are
affected by adverse conditions. To overcome these situations, plants alter their physiological and
cellular mechanisms, such as modifications in the production and trafficking of proteins and
reorganization of the endomembrane system. It is known that abiotic stress can influence
vacuolar trafficking routes, as this organelle plays an important role in cell homeostasis, signaling
and protein storage. Our goal was to evaluate the expression levels of well-characterized genes
involved in the vacuolar traffic route, in plants submitted to different abiotic stress (saline,
osmotic, oxidative, and by heavy metals). Arabidopsis seeds were germinated in culture media
supplemented with the stress effectors (saline -50 and 100 mM NaCl; osmotic - 50 and 100 mM
D - Mannitol; oxidative - 0.5 mM Hydrogen peroxide; heavy metal - 150 µM Zinc sulfate) for 12
days. After RNA extraction and reverse transcription to obtain a cDNA pool, the expression of the
different genes was evaluated using qPCR. Three biological replicates and three experimental
replicates were performed for each condition. The results show that EXO70, RMR1, SYP51,
SYP121 21 and VTI12, belonging to the protein sorting vacuole and autophagic routes, are up
regulated, while VAMP, SYP23 and BP80, involved in trafficking to the lytic vacuole, are
downregulated, in the same situations. This differential expression of genes demonstrates that
abiotic stress can alter the expression of genes involved in the vacuolar and autophagy routes,
which can be related with the activation/deactivation of yet unknown pathways.
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Nostalgic recollections in Contemporary Art
Capela, David, Faculdade de Belas-Artes, Portugal

Abstract
Art can make us feel nostalgic, but can nostalgia inspire art? An Impressionist landscape easily
manages to send us to a place of our childhood, or even to the space of a certain moment. The
brushstrokes of light in Monet´s paintings are able to evoke a feeling of desire for the pre-social
media era, where the sunset was not seen through a mobile phone screen. In the world of
contemporary art, a new way of thinking about time, memory and space has emerged. Several
artists try to rewind the timeline through their work, in an attempt to recall unrepeatable
memories. Inevitably, this retrospective process can create a side effect: nostalgia. This abstract
feeling beloved by some and questioned by others has evoked curiosity in the artistic space and
has become the subject-matter of many artworks. However, and perhaps due to its relentless
"industrialization", nostalgic aesthetics have also been seen as an elementary way of making the
spectator relate to the art piece. In this regard, some questions arise: can nostalgia respond to
the promise of a reflective and creative space? Why is it so popular nowadays? And finally, what's
the catch?
Making a long story short: in the shifting sands of memory, in the hourglass of time, the secret
lies in intellectual exploration. Nostalgia should bee seen in the art world, as the bridge that
connects the old and the new with the purpose of developing unique and personal perspectives.
The sands of nostalgia are grains that embrace with a happy or melancholy force, and artists such
as Félix González-Torres, Christian Boltanski and Tacita Dean, have experienced this creative
energy. From one to all, from artist to spectator, nostalgia has the ability of creating an immersive
and engaging atmosphere, capable of linking together collective emotions. Nostalgia is not a
desolate feeling, it belongs to all those who not only live in the present, fear the future, but above
all celebrate the past.

Keywords: nostalgia, contemporary art, memory.
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Abstract
The present work focuses on the rehabilitation of a building, with the background being the
historic center of Vila do Conde, a city that has been asserting itself as an urban centrality in the
north, due to an exponential economic development since the 16th century.
The current state of the building led to a comparative study between the construction of housing
in the period between 18th and 20th centuries and contemporary housing, integrating a
reflection on the ways of living, the emotional relationship with the house and the idea of housing
as a home and shelter. Based on the previous theoretical approach, an analysis is designed to
support the project design and the problems raised by the act of rehabilitation. The example of
the bourgeois house in Porto is also used to document the evolution of housing, at the same time
that urban plans and emerging needs were being realized. It also evokes the case of Lisbon
housing during the 20th century that, evolutionarily, corresponded to complexities more related
to the quality of living in family, human relationships and the interference of space in these
relationships. Terms such as gathering and individualism are integral parts of this essay, which
seek to understand the relationship between man-space, man-house, man-family and, finally,
man-self, concerns that are transposed into the project.
As a rehabilitation strategy, it is necessary to remember the following premise: "The past is a
prison that few know how to get rid of delicately; it is worth a lot, but it is necessary to look at it
not in itself but regarding ourselves."1. Thus, this investigation aims to culminate in the balance
between preservation and the project decisions in favor of the rehabilitation and improvement
of the house, to subsequently find a solution designed to affirm itself to be consistent and
coherent in the rehabilitation of this building
References
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Use of an Active Surface Preservation Strategy for Developing Carbon Dots as a
Fluorescence pH Nanosensor
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Abstract
The monitorization of pH has a significant role in various environmental, industrial, and
biomedical applications. Despite glass-pH-electrodes being the most used type of pH sensor, their
size and invasive nature limit their application in low volume samples and in cellular pH sensing.
Fluorescence-based sensors do not present such limitations and are able to provide a noninvasive solution to pH sensing [1].
Herein, we report the development of carbon dots (CDs) as a pH nanosensor, via an active surface
preservation (APS) method, using fluorescein, citric acid, and urea. CDs are nanosized
fluorophores with remarkable fluorescence performance, being suitable for use as fluorescent
nanosensors [2]. APS strategies allow nanoparticles to retain the structural features of precursors,
thus retaining their properties, without the need for complicated functionalization strategies [2].
In this work, the known pH-sensitivity of fluorescein is used to provide to the CDs a pH-based
response. The CDs were produced via hydrothermal synthesis and presented reversible response
by fluorescence enhancement in the range of pH from 4 to 12. The nanoparticles exhibited
excellent photostability, in different pH solutions. The studied CDs were also unaffected by, either
variation of ionic strength or the presence of interferent species. Finally, CDs were able to
determine the pH of real samples. Thus, a selective pH fluorescent CDs-based nanosensor was
developed.
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Abstract
Radiotherapy is a widely used cancer treatment. Although the effects of ionizing radiation (IR) on
cancer cells are well-known, the same cannot be said for tumor-associated host cells. Our group
demonstrated that human macrophages present increased expression of the transferrin receptor
(TfR), a major regulator of iron import, upon IR exposure (5x2Gy). It is now known that M1
macrophages present an iron retention phenotype, which limits tumor growth, while M2
macrophages present an iron release phenotype, which contributes to cancer cell proliferation
and survival. However, the effects of IR exposure on macrophage iron metabolism have never
been elucidated. This project aims at understanding the impact of IR on macrophage iron
metabolism and how that influences macrophage-cancer cell crosstalk.
Our results show that irradiated macrophages present an upregulation of TfR and elevated
divalent metal transporter 1 (DMT1) protein levels, suggesting increased iron uptake and
trafficking into the cytosol. Lack of changes in ferritin (FTL) or ferroportin (FPN) expression suggest
no alteration in iron storage nor in ferroportin-dependent iron export. However, irradiation led
to a significant rise in iron release, without affecting intracellular iron levels.
Additionally, we analyzed the levels of lipocalin-2 (LCN2), a pro-tumorigenic iron transporter, in
SW1463-macrophage co-cultures and observed that IR tends to increase its secreted protein
levels. In this system, it seems that macrophages stimulate LCN2 mRNA production by SW1463
colorectal cancer cells, which is further exacerbated by IR exposure.
Overall, our results indicate that irradiated macrophages acquire an iron recycling phenotype,
characterized by both high iron uptake and release levels. Further studies are required to
determine the exact macrophage iron export mechanism upon IR exposure and how this
phenotype can influence cancer progression, possibly contributing to better radiotherapy
efficacy.

Figure 1 Working Model
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Abstract
Emerging contaminants (EC) are compounds frequently found in the environment at trace level
concentrations (ng/L and µg/L), persist in treated water and are able to enter drinking water
distribution systems (DWDS). Moreover, the formation of biofilms is unavoidable and highly
problematic for DWDS companies and public health. Questions related to the potential ecotoxicological repercussions and interactions between ECs and DWDS microbiota have recently
emerged. Hence, this work aims to understand the effects of exposure of Acinetobacter
calcoaceticus (isolated from DWDS and displaying a crucial role in coaggregation and as a bridging
organism for multispecies biofilm formation) to ECs, by studying its ability to grow and form
biofilm under DWDS mimicking conditions, and hypothetical alterations in its susceptibility to
antimicrobial agents and motor capabilities. The selected ECs represent four classes of
pharmaceuticals often detected in DW: caffeine (CAF, stimulant), carbamazepine (CBZ,
anticonvulsant), ciprofloxacin (CIP, antibiotic) and ibuprofen (IBP, non-steroidal antiinflammatory drug). The exposure assays were performed with isolated ECs (individually) or in
combination (MIX) and A. calcoaceticus biofilms were formed in PVC coupons, for 7 d, in
microtiter plates.
It was found that the exposure to CIP, IBP and MIX, for 7 d, significantly reduced the ability of A.
calcoaceticus to form biofilms by 14%, 20% and 9%, respectively. This reduction was also reflected
by the loss of or deprivation of swimming and/or swarming motility. Regarding A. calcoaceticus
susceptibility to antibiotics, the results have shown that CAF and CIP exposure increased
susceptibility to levofloxacin (LEV) and CIP, respectively. However, such changes are optimistic
and do not pose a threat to DWDS entities and consumers, regarding the aspects evaluated and
its respective effects on the equilibrium of biological and physical properties of DWDS.
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Abstract
The secretory pathway is the main transport route in eukaryotic cells and involves several
membranous compartments as the Endoplasmic Reticulum (ER), the Golgi bodies and Vacuoles.
The ER is considered the hub of the secretory pathway, as from the ER newly synthesised proteins
are distributed to several cellular organelles. Another fundamental transport route is the
endocytic pathway, a process that occurs at the plasma membrane and helps recycling
membranes, ion channels and cell surface receptors. It has been proposed that the ER directly
generate a compartment that can be identified as a recycling endosome and can also be placed
in the vacuolar pathway. Thus, for this study, our main goal was to explore the secretory and
endocytic trafficking routes and identify any cell compartment common to both of these two
pathways. We used five ER-defective Arabidopsis thaliana plants found in the NASC database for
an ultrastructural characterization. We also used the same lines for co-expression with reporter
and marker proteins of our interest, such as PSI-A, PSI-B, C-terminus portion of Cardosin A and
GFP-HDEL, as well as used endosomal markers to investigate potential overlaps between the two
routes. Preliminary results regarding ultrastructural characterization through Transmission
Electron Microscopy (TEM) on our ER-defective lines have shown that at least two of these lines
present a phenotype characterized by huge well-defined starch granules in chloroplasts of both
seedling and mature leaves. However, further observations are required for full definition of
phenotypic traits and altered secretory pathways.
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Abstract
In the last years, consumers demands have been oriented towards natural, safe and healthy
foodstuffs, which has been promoting the development of new food systems. Anthocyanins are
polyphenolic pigments responsible for a large diversity of colors in plants. They present a great
potential as natural colorants and as functional ingredients, due to their distinct beneficial effects
for human health. Thus, their application in foodstuffs is currently encouraged to fulfill this
request [1,2]. However, their color stability, processability and biological activity are highly
affected after their extraction and transformation procedures. The formation of polyelectrolyte
complexes with charged polysaccharides is a possible aproach to stabilize anthocyanins [3].
The aim of this work is to develop nano/microcomplexes of anthocyanins, using polysaccharides
extracted from algae, namely carrageenans, as building blocks. Furthermore, it is intended to
understand anthocyanins-polysaccharides binding mechanisms and to perform a characterization
of the complexes.
Interaction was studied by UV-Vis, FTIR and ITC at diferent pH values, ratios and concentrations,
while incorporation yield and efficiency were determined by HPLC. Size, zeta potential and
morphology were studied by DLS and CRYO-SEM. The results showed the formation of soluble
and insoluble complexes, whose stability against temperature and pH, along with their chromatic
and antioxidant properties will be assessed [4-6].
With this approach, it will be tempted to develop innovative strategies to produce nanostructured
anthocyanins with polysaccharides in food products, with proper sensorial and health properties.
References
[1] Scalbert, A. & Williamson, G. J Nutr, 130, 2073, 2000.
[2] Manach, C. et al. Am J Clin Nutr, 81, 230, 2005.
[3] Luo, Y. et al. J Agr Food Chem, 68, 12993, 2020.
[4] Azevedo, J. et al. Food Chem, 119, 518, 2010.
[5] Klimaviciute, R. et al. Carbohyd Polym, 129, 70, 2015.
[6] Navikaite, V. et al. Carbohyd Polym, 148, 36.

158

Impacts of the COVID-19 lockdown on air pollution in the North of Portugal in 2020
Tavares, Leidy, Faculdade de Engenharia, Portugal
Pereira, Maria do Carmo, Faculdade de Engenharia, Portugal
Slezakova, Klara, Faculdade de Engenharia, Portugal

Abstract
In January 2020, World Health Organization declared a global health emergency due to the
uncontrollable spread of a new coronavirus. Up to this, the pandemic has affected society in
multiple ways, with 113 million cases registered worldwide and 2.5 million mortalities. To limit
the spread of the virus, governments around the world have imposed various restrictions, which
led to reduction of people movement, decrease in transport (road and aviation), and even
suspended industrial activities. This study aimed to analyse the impacts of the first wave COVID19 lockdown on air pollution changes in the North of Portugal during the year of 2020.
Air pollution data for particulate matter (PM10), nitrogen oxides (NOx) and ozone were retrieved
from the QualAr (managed by Portuguese Environmental Agency) across 22 monitoring stations
(rural, suburban, urban) of northern region. The periods considered were: pre-lockdown (January
1-March 14), lockdown (March 15-June 13), and post-lockdown (June 14-September 30) when
some of the restrictions (such as limitations for public gatherings, obligatory use of masks in
enclosed public spaces and transport, restricted operating hours for bars and restaurants, etc.)
still applied.
The results showed that during the lockdown concentration of NO2 were the most impacted.
NO2 showed a significant decrease with 40% drop at urban traffic zones and up 50% drop in rural
zones (in comparison with pre-lock down period). PM10 were 39% lower in urban traffic zones.
On the contrary, the concentration of ozone increased 24% in the urban zones during the
lockdown. For both PM10 and ozone no significant changes were observed at the rural zones.
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Understanding Structure-Function Correlation in Class II Pyruvate Aldolases of Bacterial
Origin
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Abstract
Enzymatic aldol reactions offer a great alternative to the industrial synthesis of organic
compounds, which is often extremely pollutant, hard and expensive. Aldolases are enzymes
capable of catalyzing carbon-carbon bond formation reactions, in a reversible and stereospecific
manner, making them a great tool for the synthesis of organic molecules at the industrial level.
Aldolases come in two different classes and usually have very high specificity when it comes to
the substrate, but show diversity in terms of sequence, structure and catalytic residues. In this
study, we focus on class II pyruvate aldolases, which use a divalent metal cation as a cofactor and
pyruvate as the nucleophile donor substrate. Although usually donor-specific, it has been shown
that besides pyruvate, some of these enzymes can also use hydroxypyruvate (HPA) as a donor
substrate.
In order to identify key residues and/or conformational changes that allow for this different
specificity regarding the donor substrate, crystallization experiments and crystal structure
determination were conducted for two different stereo-complementary class II pyruvate
aldolases: 2-dehydro-3-deoxyglucarate aldolase (BpHKA) from Burkholderia phytofirmans and
aldolase A5VH82 (SwHKA) from Sphingomonas wittichii RW1. In particular, X-ray crystal structure
determination was attempted for both enzymes in the
apo and holo forms, for the holo-forms in complex with HPA and for mutants S116A and S116C
of SwHKA. The work developed entailed screening of optimum stability conditions for the target
enzymes, screening for the crystallization conditions that produced good quality crystals able to
diffract X-rays to high resolution, and solving/refinement of the crystal structures. The results
obtained revealed the importance of a serine residue positioned near the active site and allowed
the isolation and characterization of a new conformation state of the enzyme.
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Abstract
Serotonin (5-HT), a monoaminergic neurotransmitter, is one of the most important and
conserved neurotransmitter among vertebrates, and it has been shown to influence aggression
and other social behaviours. However, its action is not simple nor well understood, particularly in
avian models, for which information is yet sparse.
Here, we tested the influence of serotonin on social behaviour in common waxbills (Estrilda
astrild), using short-term manipulations resorting to injections of either 8-OH-DPAT (a 5-HT1A
receptor agonist), of fluoxetine (a selective serotonin reuptake inhibitor, SSRI) and of WAY
100.635 (a 5-HT1A receptor antagonist). Using behavioural observations in a test of competition
for food, we found that, compared to controls, treatment with the SSRI fluoxetine caused an
overall decrease in activity, feeding and of aggressive behaviour. This appears to be an anxiogeniclike response explained by increasing anxiety/fear mechanisms that could be brought about via
the 5-HT2 receptors. Curiously, the agonist 8-OH-DPAT, which acts selectively on the 5-HT1A
receptor group, had the contrary effect of increasing feeding response, aggressive behaviour and
overall activity, suggesting action via different pathways or mechanisms than those of fluoxetine.
Finally, we found no detectable behavioural effects for treatment with the antagonist WAY
100.635. We discuss how the serotonergic effects observed here may act as adaptive modulators
of behaviour in waxbills, in the context of their highly gregarious social organization.
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Abstract
Human activities and the unreasonable use of aquatic resources have been affecting the quality
of freshwater ecosystems. Therefore, the development of better and faster methodologies for
water quality monitoring has gained extreme importance. As well-recognized bioindicators,
diatoms are obligatory for water quality assessment in Europe under the Water Framework
Directive and also largely used in monitoring surveys all over the world. The use of these
microalgae for water quality assessment, however, consists of the application of autoecological
indices which are based on accurate taxonomic identification and extensive valve-count. This
process requires practice, expertise and is time-consuming. Additionally, despite the
intercalibration efforts, indices are region-specific and can be applied inaccurately.
Raman spectroscopy has proven to be a promising alternative for environmental diagnosis using
diatoms. This technique is simpler, faster and has many advantages regarding its biological
applications. In this study, Raman spectra were collected from the most abundant species in three
lakes of Oporto City park. Overall, fourteen Raman bands were found and assigned to molecular
vibrations from chemical compounds from diatoms. In general, Raman bands were significantly
different among lakes or/and species common to the three lakes. Artificial Neural Networks
(ANN) models showed a lake diagnose accuracy of 89% based only on Raman data. Accuracy
increased to 96% when using Raman and taxa data as input for the ANN. Both models obtained
high sensitivity values which are comparable to most of the clinical tests. For instance, sensitivity
values were comparable to COVID-19 diagnose tests, which vary between 71% and 98%. This
work lays an important foundation for the development of a faster and early-warning method to
assess freshwater biological quality, with the potential to be replicated at larger scales and to
varied geographic settings.
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Potentialities of curatorial activation in ruined architectures: The Persistent Materialities
project and its readings of the palimpsests of the Freixo Thermoelectric Power Station
Duarte, Beatriz, Faculdade de Belas-Artes, Brazil

Abstract
Porto is a city known for its heritage and material culture associated with monumental and
historical palaces, gardens and artifacts.The city also stands out for its disturbing remnants of
abandoned factories and facilities, ruined houses and neglected territories.The degradation of
these architectures and their contexts is usually defined as a by-product of material culture
according to notions of chaos, failure and disgust.In contrast, by looking at neglect and ruination
with critical thinking and creative resources, this research reassembles the layers of meanings,
the new spatialities and materialities from the ruins of the Freixo Thermoelectric Power Station,
calling into question the possible gains of taking care of the past without freezing it in time.As the
building is being destroyed and becoming less recognized as an official object of industrial
heritage, it expresses a criticism and constitute a critical an involuntary memory in our own time,
reminding the unsuccessful projects of our immediate past and constituting an entropic condition
in which nature and culture are entangled. From a theoretical point of view, contemporary
curatorial research and artistic practices that touch upon a similar concern that the ones to be
unveiled are identified. On a practical level, theories and case studies offer intellectual and
practical alternatives on how to analyze, document and manage decay as a heritage matter of
concern, expanding its concepts in a future-oriented manner.Finally, we go into the particularities
of the Freixo Thermoelectric Power Station (Campanhã, Porto),abandoned since its deactivation,
as an experimental laboratory for the curatorial project Persistent Materialities.This project
overlays readings and documentations from the curator, invited artists and other agents(lay
people and investigators of the area) to this techno-natured landscape.

Keywords: architecture, curatorial research, art practice, techno-nature, material/contemporary
culture

Figure 1 Releitura do espelho de Brunelleschi, por Beatriz Duarte
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Abstract
Long-term cognitive dysfunction or `chemobrain´ has been observed in patients treated with
chemotherapy. Doxorubicin (DOX) and mitoxantrone (MTX) are topoisomerase II inhibitors used
to treat a wide range of tumors. Our work aimed to evaluate the neurotoxicity of clinically
relevant doses of DOX and MTX in the brain of adult mice. Male 3-month-old CD-1 mice received
MTX or DOX for 3 weeks, until they reached a total cumulative dose of 6 mg/kg of MTX (MTX-6),
9 mg/kg of DOX (DOX-9) or 18 mg/kg of DOX (DOX-18). Total glutathione (GSHt), reduced
glutathione (GSH), oxidized glutathione (GSSG), the GSH/GSSG ratio and ATP levels were
measured. Brain sections were used for detection of proteins related to neuronal damage in prefrontal cortex (PFC) and hippocampal formation (HF). In HF, the total volume and number of glial
fibrillary acid protein (GFAP)-immunoreactive (ir) astrocytes were determined. In DOX-18 mice,
GSHt and GSH levels were reduced. Regarding the apoptotic markers, Bax increased in the PFC
and CA3 region of DOX-9 and MTX-6 mice. Meanwhile, p53 expression declined in the CA3 region
of DOX-18 animals, and in all brain regions of MTX-6 mice. In PFC, phosphorylated Tau decreased
for the highest DOX dose, while it was increased by MTX. The HF volume increased in DOX-18 and
decreased in MTX-6 mice. The total estimated GFAP-ir astrocytes increased in HF of MTX-6 mice,
whereas both DOX doses increased GFAP-ir astrocytes in the CA3 region, while decreasing in the
DG region. DOX and MTX caused dissimilar alterations in the brain of adult mice, emphasizing the
need to elucidate the neurotoxicity mechanisms.
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Project as a process of (re)cognition: A prospective strategy of continuity and articulation
on the banks of the river Ave
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Abstract
The study focuses on the diffuse territory of Vale do Ave and searches for a narrative capable of
dissecting the complexity of a very particular area, which often deceives interpretation and
inhibits the will to intervene. A project that finds in the river the unifying and propelling element
of a reflection that rehearses the approach to concrete places, as part of the construction of a
process to renew the ways of observing and representing as means to (re)cognition.
The prospective strategy developed is based on the need to contribute to a paradigm shift: the
persistence of a collective imaginary that struggles to overcome the perception of the
watercourse and its banks as a discarded space ... the acceptable "residue" of a golden era
devoted to the progress of the textile industry.
From the contact with the river space, arises the proposal for its operationalization as an axis of
continuity and articulation that promotes the access and the possibility to wander along the
riverfront, linking the multiplicity of fragments that reveal the ordinary, enunciate dynamics,
existing relations, latent or extinct, and stimulate other possible ones. The set of paths discovered
constitutes both the hypothesis of re-approach with the river Ave, as well as the support to a
learning process, which adopts an inquiring attitude, that is mobile, approximates itself, and
accesses, simultaneously, to the production of intelligibility about the place and to project
opportunities.
The reflection intends to contribute to the permanent need to review and renew the approaching
methods to the territory, making them capable of offering meaning and producing adjusted
intervention tools. It recognizes the project process as a dynamic and open mechanism that
speculates to catalyze possibilities, captures to anticipate transformations, and synthesizes to
communicate an intention of collective appropriation.

165
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Abstract
P-glycoprotein (P-gp), expressed by the MDR1/ABCB1 gene in humans, is an efflux membrane
transporter, included in the “ATP-binding cassette” (ABC) superfamily. Due to its ability to
eliminate toxics and drugs, it has recently been proposed that the modulation of P-gp may
constitute a therapeutic strategy, since it reduces the intracellular accumulation of its toxic
substrates and, consequently, decreases the cytotoxicity. In this scope, the work developed
aimed to evaluate whether it is possible to reduce the nephrotoxicity of P-gp substrates, modeling
its expression and/or activity in renal tubular cells (HK2). P-gp activity was evaluated after a short
(30 min) or long (24, 48 and 72 h) period of exposure to different P-gp modulators, namely
doxorubicin (DOX; 2 μM), rifampicin (RIF; 20 μM) and thioxanthone 5 (TX5; 20 μM) as potential
activators/inductors of P-gp; zosuquidar (ZOS; 1 μM) as a specific inhibitor of P-gp; and using
rhodamine 123 (RHO 123; 10 μM) as its fluorescent substrate. In the TX5 exposure assays, P-gp
activation was observed (significant decrease in the RHO 123 intracellular accumulation after a
short incubation period). In the RHO 123 assays with long periods of incubation, all studied
compounds were able to significantly increase P-gp activity, possibly due to induction
phenomena, at all times studied. HK2 cells were also exposed to cisplatin (CP; 10, 30 and 300
μM), a P-gp nephrotoxic substrate, in the presence or absence of DOX, RIF, TX5 and ZOS, and cell
viability (% of control) was determined by MTT assays. RIF demonstrated a potential role in
protecting HK2 cells against CP-induced nephrotoxicity. In conclusion, it is possible to observe an
increase in P-gp activity and, consequently, a potential nephroprotective effect induced by P-gp
inducers/activators. However, some additional studies with different exposure times and
including ZOS, should be performed to confirm the role of P-gp in decreasing CP-induced
nephrotoxicity in HK2 cells.
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Abstract
The properties and applications of materials are dependent on their chemical nature, dimension,
and morphology. Metal nanoparticles (NPs) have countless applications such as in biosensors,
catalysts, components of optoelectronic devices, and as antibacterial and antiviral agents. A
challenge to the scientific community is the development of synthesis processes of NPs that allow
good reproducibility and control over the size, morphology, purity, and distribution of the NPs.
This work proposes the use of ionic liquid (IL) thin films as a medium of support and stabilization
for the formation of metallic NPs (AuNPs and AgNPs).1-3 Ultrapure ILs thin films have been
prepared by vacuum thermal evaporation accordingly to the experimental methodologies
developed in the research group.4,5 Sputter deposition is used for surface treatment and the
confinement of metal NPs into ILs thin films. The interpretation of the experimental results is
based on the distribution rate of the NPs, the chemical nature of the NPs, and the film-NPs
interaction as well as the evaluation of the surface diffusion mechanisms, nucleation, and
aggregation.
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Eurico, o presbítero by Alexandre Herculano and O Seminarista by Bernardo Guimaraes:
the death in the enclosed space
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Abstract
This project aims to put two literary works from the romantic period into dialogue: O Seminarista
of the Brazilian author Bernardo Guimarães and Eurico, o presbítero of the Portuguese author
Alexandre Herculano. Reading these two works (distinct in some points and converging in others)
will help us to understand how Herculano and Guimarães view an identical theme and an identical
problem: the enclosure experienced by the central characters of the works: Eugênio e and Eurico
as a rigid rule aimed at contemplative life established by the Catholic Church.
For us, the theme of enclosure will be transversal. Indeed, aimed at by both literary works under
study, it allows us to read the intrigue in several senses: the literal and the symbolic, as a religious
ritual and as a religious symbol. But also, to subject them to profound moral questions about
good and evil, the good that becomes evil, the evil that leads to a greater good. It is worth
mentioning that understanding the importance of this ancient practice that crosses different
moments in the history of man is of paramount importance for the understanding of the two
works.
Instead of looking for differences, considering that both talk to each other about the same theme,
we look for the ideological similarities of the authors who strongly criticized some practices of the
clergy.
As stated by Catroga (1996, p. 92), Eurico, o presbítero, appears as an attempt to structure the
form of the novel in Portugal. Even criticizing celibacy, a dogma linked to an "irremediable
loneliness of the soul", as Herculano makes clear in the Prologue.In Brazil, O Seminarista would
have had the same effect: "[...] the conclusion of this tragic novel would [...] stir up the spirits
around the evils of the religious convictions of the obligatory maintenance of celibacy" (Soares,
2012, p. 78).
We will try to answer if is the enclosure an aggression against human nature, even if the motive
is religious, and therefore a "noble" cause.
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“How a science news reaches you?”: the paths and constraints involved in science news
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Abstract
Science news production is a sinuous path that starts in different knowledge sources, and it
doesn't end when it gets into a page of a newspaper. It is a long process of collaboration that
involves different stakeholders impacting one another as part of a team, and all of them relying
on the public's final response. This work aims to understand the paths of science news production
and the decision points and gates that influence the process. The methodology underlying this
study is the Grounded Theory, as the author has embedded himself into the practice context to
map the key elements and nodes that impact science news production. Data were collected by
following communication actions prompted by the i3S Communication Unit, by analyzing
Portuguese newspapers science news, and through semi-structured interviews with media
professionals. Methodological triangulation was applied, and results revealed several actions and
decision-points that interfere in science news production paths. E.g., journalists prefer to be
contacted by email; press releases are the most common approach by press officers; press
releases' features influence the journalist's decision to write about a given topic. Furthermore,
editors interfere in the news production process, choosing topics to be covered and editing
manuscripts. Trust relations between all the different stakeholders - researchers, press officers,
journalists, editors - seem to impact the overall process. Public preferences have a strong effect
on the decision, and we observed that science news readers interact more with Agriculture,
Forest Sciences, Environment, and Climatic Changes topics rather than with others.
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Abstract
Background. The COVID-19 pandemic is a public health emergency with huge repercussions in
the physical and psychological health. However, little is known about the pandemic´s
psychological burden in the University of Porto´s students.
Aim. The main objective of this study is to evaluate the psychological impact of COVID-19
outbreak in University of Porto´s students. We also explore which factors are protective for the
mental health and which groups were more affected. In addition, we compared the perceptions
between medical and non-medical students.
Methods. We conducted a cross-sectional study through an online survey that evaluated
students´ perceptions, lifestyle, and psychological well-being during the pandemic.
Results. From the 1751 surveys received, 1447 were included for the analysis.
The prevalence rates for higher anxiety levels, depression and low resilience scores were 66.7%,
37.3% and 24.9%, respectively. Within medical student population, 65.6% felt more anxious than
before the pandemic, 30.1% seemed to be depressed, but reported significantly higher resilience
levels compared to other areas of formation. Architectures/Arts, Sciences and Humanities scored
significantly higher in the depression scale.
Lower levels of distress were found in male participants, and when specific coping as studying
more, working, participating in extracurricular activities, dedicating time to physical exercise and
relaxing activities were used by the students. In contrast, spending more time watching news,
academic difficulties in academic online procedures and having no contact with family or friends,
were associated with worse psychological indicators.
Conclusion. Most of the students appear to cope and resist the different stress factors associated
with the pandemic. Nevertheless, measures should be taken to ensure the confinement is as
tolerable as possible and prevent the greater psychological burden caused by the pandemic in
the University of Porto´s students.
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Abstract
The monitoring of marine biodiversity is considered a fundamental activity for the conservation
of natural resources. UAVs coupled with multispectral imagers offer a wide range of possibilities
for coastline zone identification, 2D/3D coastal environment characterization, seaweed
monitoring or elements of the ecosystem. The study area was located at Vila Chã rocky shore in
Northern Portugal. These search aim to analyze the performance of some supervised
classification algorithms in images collected by UAV, in order to map the elements of the
ecosystem (Algae Mixed; Rock, barnacles and limpets; Sand and Mussels and rock) prevalent in
the Vila Chã intertidal zones between the years 2019, 2020. Supervised classifiers used were:
Minimum Distance (MD); Random Forest (RF); Support Vector Machine (SVM) and Classification
and Regression Trees (CART). For each month of research, two methodologies were applied:
methodology 1, consists of classifying only the bands and methodology 2 classifying the
associated bands of the vegetation indices. The highest value of OA and kappa index calculated
was for the SVM in September 2020 (91.6% - 0.88) using methodology 2. Inserting bands with IVs
in order to optimize the validation results is effective with supervised machine learning classifiers
and with a relevant number of field samples.
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Figure 1 Overall accuracy and kappa index results
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Abstract
The COVID-19 outbreak demanded that many countries imposed social distancing measures such
as confinement. These measures reduced the number of infections but negatively impacted older
adults´ behaviors and quality of life (QoL). To describe older adults´ quality of life, sleep and
physical activity (PA) before and during home confinement. 1123 older adults (91% women,
68.68±5.91 yrs) registered in the Social Program Fortaleza Cidade Amiga do Idoso (Ceará, Brasil)
were interviewed via phone calls regarding quality of life (EQ-5D), PA (IPAQ - short version) and
sleep quality (Pittsburgh Scale) after 11.59±2.42 weeks of home confinement. Statistical
procedures include independent test-t and binary logistic regression. Quality of life before and
during the lockdown (86.53±14.68 versus 66.00±21.01 score) reduced significantly (p=0.001).
During the lockdown, older adults spent 18.70 ± 29.76 min/day of moderate to vigorous physical
activity and 325.51 ± 144.401 min/day in sitting time. The global sleep quality index was 6.76 ±
3.89 score. After adjusting to sex, age and the number of diseases, sitting time (OR: 1.001; IC 95%:
1.00 - 1.00), and the global sleep quality index (OR: 1.10; IC 95%: 1.05 - 1.14) determined a worse
quality of life reported during the lockdown. Home confinement had a negative impact in older
adult´s QoL, and a worse quality of life was influenced by sitting time and sleep quality. Key words:
COVID-19, Quality of Life, Older Adult, Physical Activity and Sleeping
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Abstract
Ionic liquids (ILs) are unique substances due to their nanostructuration both in bulk and in the
interface region. ILs show promising potential to be used as an interfacial layer due to the
advantageous properties of their cation-anion pairs: a) low vapor pressure; b) ionic conductivity;
c) high thermal and chemical stability; d) wide electrochemical window; e) unusual wettability
behavior; f) preferential location in confined spaces [1-4].
The deposition of thin films of ILs in surfaces where confining spaces exist is a complex research
topic that is essential to understand the factors that influence the ILs properties and their possible
applications as functional materials (interaction with nanoparticles, interfacial properties,
catalysis, semiconductors, membranes, etc.).
This work presents a systematic experimental study where the morphology of vapor-deposited
thin films of ILs onto different substrates is analyzed. Ionic liquid films were produced through a
high reproducible physical vapor deposition on surfaces with different morphologies. A large
number of confined spaces (transparent conducting films, gold-coated quartz crystals, thin films
of various organic and inorganic compounds) was used. Some of the organic compounds were
used as a natural source of confining spaces.
The interpretation of the experimental results is based on the relationship between the surface
and interfacial tension of the ILs [2], the effect of the spatial confining [3,4], the surface diffusion
effects and nucleation mechanisms [1,4] as well as the molecular interactions between the IL and
the surface.
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Abstract
Introduction: Child sexual abuse is a form of child maltreatment that covers several dimensions:
medical, social, legal and psychological. There are several contexts that encompass sexual abuse,
which may include the sexual act with penetration, affectionate caresses, including the exhibition
of pornography.
Objectives: To assess the news of underage sexual violence, in order to: a) explore if the media
professionals comply with the ethical and deontological norms required by the profession; b)
analyse if the media professional is (or not) confidential regarding the treatment of the victim's
data and c) investigate if the media professional is (or not) biased and if he´s capable (or not) of
distancing himself from the situation in question.
Methodology: Qualitative study, collecting data through news published on this theme in the
national media.
Expected results: It is expected to understand if the media is able to transmit this type of
occurrences in a clear way, without ever exceeding the ethical and moral values of the
deontological code of their profession. This work will certainly raise the awareness of the
journalists to the magnitude and importance of how child sexual abuse is reported in the media
Discussion: With this study, it is expected to explore whether communication professionals
comply with the ethical standards required by the profession- in the specific case of crimes of
sexual violence of minors.

Keywords: Child Sexual Violence, Crime, Media, News, Ethics, Press.
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Abstract
Urocortins (Ucns) are peptides of the corticotropin-releasing factor (CRF) family with several
effects in both the central nervous system (CNS) and the cardiovascular system. With growing
evidence suggesting cardioprotective effects and properties of these peptides, question grows as
whether Ucns plasma profiles are altered in pathologic settings. This review focuses on current
knowledge about Ucns levels in cardiovascular diseases (CVD) and its usefulness as a diagnostic
and prognostic biomarker. Studies in heart failure patients, have found that both Ucn-1 and Ucn2 levels are elevated, although some discrepancies were found regarding their association to
NYHA functional class. Furthermore, Ucn-1 levels seem to be related with cardiac structure and
function, as well as, other neurohormones and renal function. In patients with acute myocardial
infarction, Ucn-1 plasma levels were significantly elevated and related to mortality and future
cardiac events. Regarding vascular disease, patients with systemic arterial hypertension displayed
a 6.5- fold increase in plasma Ucn-2, that showed positive correlation with left ventricular mass
index, which is a potent predictor of cardiac events in hypertension patients and an independent
risk factor for CVD. A recent study has found that patients treated with angiotensin converting
enzyme inhibitors have higher Ucn-2 plasma levels compared to those treated with angiotensinreceptor blockers, warning for possible confounding factors resulting from different CVD
therapeutics used. Recent reports also show that Ucn-2 plasma concentration is elevated in
patients with aortic abdominal aneurism. Even though some studies have shown some conflicting
data and have not been corroborated in multiple independent cohorts, it seems safe to suggest
that Ucns plasma concentrations are elevated in multiple cardiovascular conditions. The degree
of increase and accurate determination of circulating values of Ucns will require further
validation.
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Abstract
The R5T4 family of materials (where R is a lanthanide rare earth and T is a mixture of group 4
elements, usually Si and Ge), has gained notoriety in the material sciences since the discovery of
the giant magnetocaloric effect (GMCE) in Gd5(Si2Ge2) [1]. Interest in these materials comes
from their applications in such areas as magnetic refrigeration, magnetic, thermal or mechanical
sensors and actuators, in thermomagnetic regeneration for thermal energy harvesters [2].
These compounds are characterized by a strong coupling between their magnetic and structural
properties, which manifest in first order phase transitions (FOPT). These can be controlled
through extrinsic parameters, such as temperature, magnetic field, pressure, time, and intrinsic
parameters such as composition and morphology.
The strong coupling between the magnetic and structural phases in these materials gives rise to
exotic regimes such as the Griffiths Phase. This effect is commonly observed in these materials
through a deviation from the expected linear behavior of the inverse of the magnetic
susceptibility (χ-1) at a well-defined temperature above the ordering temperature [3], and is
theorized to be a preformation of nanometric ferromagnetic clusters [4].
The work presented here is the result of a study of diffraction patterns of Tb5(Si2Ge2) as a
function of temperature. These patterns Rietveld refinements enable the monitoring of specific
inter-atomic distances as a function of temperature – in the 60K to 240K range, crossing this
materials Griffiths temperature ~200K [5].
Future work will be done in order to systematically correlate these structural changes with the
material’s magnetic behaviour.
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Figure 1 Atomic distance plot as a function of temperature(a), with monoclinic(b) and orthorhombic(c) relevant distances
indicated in the unitary cell.
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Abstract
Antimicrobial resistance, especially third generation cephalosporin-resistant Enterobacteriales
has been an important subject in the scientific community and has been corroborating a problem
that threatens human health in hospital and in the community. The present study evaluated the
presence of third generation cephalosporin resistant bacteria in water from the Douro River, in
Vila Nova de Gaia and Porto. Eleven samples were collected. The volume filtered for each sample
was 100mL and membrane used in the process was placed on a plate containing MacConkey Agar
and another one MacConkey Agar supplemented with antibiotics. Colonies with coliform
morphological characteristics were seeded to other plates containing the same media and an
antimicrobial susceptibility test was performed using the disk diffusion method based on EUCAST
guidelines. Isolates suspected to be ESBL and AmpC producers were confirmed by inhibition tests
using clavulanic acid and cloxacillin. The identification of these isolates was carried out
presumptively through CHROMagar orientation and confirmed by API-20E. Fifty-six isolates
characteristic of Enterobacteriales showed resistance to cefoxitin (29/56), cefotaxime (43/56),
cefepime (20/56), ciprofloxacin (24/56), tetracycline (13/56) and sulfamethoxazole +
trimethoprim (12/56). Eight selected isolates were ESBL-producers, with 5 Escherichia coli and 3
of KESC group. For the AmpC producers, 7 isolates were found being 4 E. coli, 1 Enterobacter
cloacae, 1 Klebsiella pneumoniae and 1 of KESC group. The relevance of the presence of bacteria
producing ESBL and AmpC in the environment especially in areas of high circulation, may suggest
that a modification of the population's intestinal colonization is being mirrored in the waters of
the river. In this context, it is necessary to carry out a more in-depth analysis and interventions to
mitigate the spread of antimicrobial resistance.
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Abstract
More than 451 million people worldwide have diabetes mellitus, the vast majority of whom are
affected by type 2 diabetes (T2DM). Metformin (MET) is the first-line pharmaceutical to treat
T2DM since it has the ability to reduce hyperglycemia in patients with T2DM. Therefore, this
medicine has become one of the most prescribed and consumed drugs in the world, as well as a
compound of emerging concern in aquatic ecosystems.
The main objective of this research is to integrate up-to-date biochemical and molecular
methodologies to address the mode(s) of action of MET on the freshwater fish Danio rerio
(zebrafish) after a chronic exposure of 9 months. Zebrafish were exposed to three relevant
environmental concentrations of MET (361 ng/L, 2166 ng/L and 13000 ng/L) and a control. In this
study, the underlying mechanisms of MET toxicity were determined by the characterization of
ecological endpoints, biochemical parameters (cholesterol and triglycerides) as well as
transcription levels of key genes (e.g., prkaa1, hmgcra, ins) involved in the affected pathways,
such as the AMPK pathway, the steroid pathway, gluconeogenesis and others.
The ecological results revealed a significant increase of zebrafish male’s length and weight. A
significant increase was also revealed in liver’s weight in both zebrafish males and females and in
females hepatosomatic index. The results of the biochemical parameters showed a significant
decrease of cholesterol levels in zebrafish males and females and a significant decrease of
triglyceride levels only in males.
These findings provide important environmental data for risk assessment, given that aquatic
organisms are chronically exposed to MET during multiple generations, in the range of the
concentrations tested in this study.
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Who dominates the black box? The different media representations of the same Brazilian
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Diniz, Pedro F T, Faculdade de Letras, Brazil

Abstract
Images have become an omnipresent element in our daily lives. Advances in reproduction
techniques and devices connected to the internet have reduced production costs, and especially
reproduction costs, making them accessible to almost the entire population. However, after
spending so much time immersed in images, they end up mediating our contact with reality.
Vilém Flusser (1985) calls technical images the images obtained by means of photographic and
filming machines. One of their characteristics is that they are seen as a faithful representation of
the space-time they portray, camouflaging the participation of human beings in the production
of images. The concept of the black box arises from this relationship between man and machine.
The images, in turn, represent a real object. Edmond Couchot (1993) shows that "the
representation aligns in space and time, the object, the image, and the subject". With this in mind,
we can analyze the technical images from these three variables and see how the representation
of the same object occurs depending on the subject that produces and conveys the images, that
is, the black box dominates. This work analyzes how the representation of people from the least
favored strata of Brazilian society occurs in open television auditorium programs, where they are
only characters in pictures where they expose their economic difficulties in search of some help,
being always conditioned to this role of misery. In contrast, the KondZilla channel, which uses the
internet as a platform to broadcast the images they produce, the contents, in turn, are varied,
such as video clips, addressing topics such as behavior, entrepreneurship, and other themes,
always carried out by residents of the periphery. We find that the support of "real images" that
the devices provide the technical images does not materialize, because the same object can have
several representations depending on who dominates the black box.
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Abstract
Introduction: Despite the increasing effort in food safety measures, food poisoning remains a
reality. Among the most prevalent causes is human error. The perception of employees in relation
to food safety (FS) and hygiene in their workplace (food safety climate; FSC) can influence the
microbiological status of the final product. Aim: To evaluate the relationship between FSC,
knowledge about FS and personal and professional characteristics of workers of higher education
institutions´ canteens and snack-bars. Methods: In the scope of the project named "Assessing the
FS knowledge and perception of FS in the university canteens", a convenience sample of workers
of higher education institutions´ canteens and snack-bars in three Portuguese cities was
evaluated (Porto, Aveiro e Coimbra). The questionnaire was directly applied, and from 140
workers invited to participate, 77 (55.0%) returned it completely filled. Sociodemographic and
workplace data were related to FSC assessment and knowledge on food safety (both in %).
Results: FSC was not associated with knowledge (r = -0,164; p = 0,154). The knowledge had a
positive relation to more years of experience in the workplace and in the food sector (r=0,238;
p= 0,040 and r = 0,325; p = 0,004, respectively) and also with attending training in the current
workplace (mean = 46%, SD = 16 vs. mean = 36%, SD = 16). None of the relationships with FSC
were statistically significant. Conclusions: Although experience and training are related with
greater knowledge about FS, this relationship is not verified with FSC. These results suggest the
need to rethink training practices and strategies, changing the focus from specific functions to
the institutional FS culture.
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From string theory to observational cosmology (M2 internship)
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Abstract
According to the string theory inspired Swampland Conjecture, no low-energy string theory
solution can include a positive cosmological constant. If true this would imply, for example, that
dark energy must instead be due to a scalar field with a minimum non-zero potential slope. This
would also provide, at least in principle, a means to falsify string theory through astrophysical
observations. In this work we assume that the Swampland conjecture is valid and study its
implications for current astrophysical and local tests of fundamental physics. Specifically, we
focus on its implications for local tests of the Weak Equivalence Principle (being done by the
MICROSCOPE satellite, a CNES experiment) and for astrophysical tests of the stability of
fundamental couplings (being done by ESPRESSO, with the participation of CAUP).
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Between teaching and research: higher education teachers and the burnout
Teixeira, Paula C., Faculdade de Economia, Portugal

Abstract
Significant changes in the teaching work organization have prolonged exposure to stress factors
and fostered an anxious and stressful work environment (Penachi & Teixeira, 2019). The incidence
of psychosocial diseases and burnout in higher education institutions (HEI) has been enhanced
and naturalized (Fadel et al, 2019; Carlotto & Palazzo, 2006; Silva & Oliveira, 2019), with the
teaching career often globally reaffirmed as one of the most stressful and affected by the
syndrome (ILO, 2016; Leite et al, 2019; Cardoso et al, 2019; Codo, 1999; Carlotto & Câmara,
2008). Considering this scenario, Singh and Bush (1998) defend the importance of distinguishing
teaching and research activities in the syndromes´ incidence studies. Thus, the objective of this
work was to analyze separately the burnout levels associated with both activities in Portuguese
higher education teachers, relating their development to antecedent and consequent variables
such as gender, type of contractual link, perceived pressure, imbalance between effort and
reward, satisfaction, performance, work-family conflict and career abandonment. For this
purpose, an adaptation of the Maslach Burnout Inventory (MBI) created by Arquero and Donoso
(2013) (the MBI-T/R) was used as instrument. The data was collected by a questionnaire survey
applied in 208 teachers. The results showed a higher percentage of burnout associated to
teaching activity than to research, however, the results of the dimensional analysis presented the
opposite. Besides that, the literature was often reaffirmed in the variables analysis. This work
supports the pressing need for an occupational health and safety policy in HEI, with constant
monitoring of teaching health and well-being, reduction of risk factors, besides the review of
strategies and forms of management with the subversion of current practices in order to
reestablish and ensure the full dignity of the teaching profession.

Keywords: Higher education, teaching, research, burnout.
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Abstract
Water is an extremely important and indispensable natural resource for life, therefore the
prevention of its contamination and/or remediation are fundamental. One of the most alarming
water pollutants are heavy metal ions, which are notoriously toxic or carcinogenic, difficult to
degrade into environmentally friendly substances and tend to accumulate in living organisms. [1]
Since these inorganic pollutants are charged molecules, they are highly soluble in water, making
them a highly bioavailable form of pollution.
Several studies have been focusing on the development of effective procedures and technologies
for environmental remediation such as co-precipitation, reverse osmosis, membrane separation,
ion exchange and adsorption.[2] From an economic and energetic point of view, adsorption is
regarded as one of the most promising methods, exhibiting the advantages of simplicity and
practicability for the efficient removal of a wide range of water pollutants, namely heavy metals
ions, pesticides and antibiotics.[3]
A wide variety of adsorbents have been tested and silica has received enormous attention due to
its structural and economic characteristics and advantages, namely fast adsorption of metal ions,
high surface area, remarkable chemical, thermal and mechanical stabilities, and uniformity of
pore distribution [2,4].
The present work describes the synthesis of mesoporous silica-based materials and their
modification with different functional groups for evaluation of their influence on the adsorptive
performance. The prepared materials were characterized by spectroscopy (FT-IR and FT-Raman),
small angle XRD and SEM/EDS. Preliminary studies on their adsorption ability for the removal of
some of the most threatening and commonly found heavy metal ions in water/wastewater will
be presented.
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Figure 1 Schematic representation of heavy metal ions adsorbed on silica-based materials.
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Abstract
Introduction: Implantable medical devices (IMDs) are commonly used in clinical practice.
However, their use is associated with several clinical complications, including the occurrence of
implant-associated infections (IAIs). These infections account for 25.6% of all hospital-acquired
infections and are mostly caused by staphylococci (67%), in particular by Staphylococcus aureus
(35.5%). IMDs are very prone to microbial adhesion and, consequently, biofilm formation. The
resistance of established biofilms to conventional therapies poses serious clinical challenges and
has led to the development of new strategies to prevent IAIs. Chitosan (CS) is a natural polymer
that has been widely used in the medical field due to its antimicrobial properties. Hence, this
study aimed to evaluate the performance of CS-based surfaces with different molecular weights
(MWs) to inhibit S. aureus biofilm formation.
Methodology: Biofilms were developed in 12-well microtiter plates containing polylactic acid
surface (PLA, control) and four CS-based surfaces with different MWs (C7-C10). Surfaces were
inoculated with an S. aureus suspension (1 x 10^7 cells/mL) and incubated at 37 ˚C, for 24 h under
static conditions. Then, the number of total and viable cells was determined by epifluorescence
microscopy using the Live/Dead kit, while the number of culturable cells was determined by
colony-forming units (CFU) counting.
Results: Chitosan-based surfaces were effective in reducing S. aureus biofilm formation, being
their activity dependent on chitosan MWs. The most promising surface was the one incorporating
lower molecular weight CS (C10), which significantly reduced the number of total, viable, and
culturable cells by 61.0%, 73.9% and 50.4%, respectively.
Conclusion: These results suggest that the use of CS for coating implants is a promising strategy
to reduce biofilm formation and thus, the incidence of IAI, encouraging further research on this
topic.
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Abstract
From generation to generation, the consecutive succession of protagonists who continually
marked and consolidated the Memory of Escola do Porto, contributed to the construction and
affirmation of it´s identity. Their testimonies weave a complex narrative built from stories,
experiences and teachings, which reflects and shapes the development and consolidation of a
thought and practice associated with Escola do Porto.
This study, considering its context within the project VOZES VIVAS, coordinated by Professors
André Santos and Maria José Casanova and developed at the Centro de Estudos de Arquitetura e
Urbanismo (CEAU), at the Faculdade de Arquitetura da Universidade do Porto (FAUP), seeks to
analyze the various protagonists' practical activity path. Deepening the relationships established
between personal experiences, which are associated with memories and recollections, and
academic experiences, which are characterized by the social and collective environment, both as
students and, later, as teachers, it is intended to focus on the reflections of these multiple
educations, both in life and in the consequent professional activity.
After the understanding of the dynamics that are reflected as similarities and differences in the
paths of each of these characters, it is intended to ensure the perception and understanding of
how the teachings and learnings, derived from family experiences and academic education,
assumes consequences in the future professional activity.
Simultaneously, it becomes necessary to understand how the development of the life and
professional practice of each personality contributes to the construction and consolidation of the
identity of Escola do Porto.
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Abstract
Adjacent Sertoli cells (SCs) form the blood testis barrier (BTB), which creates a very specific
microenvironment responsible for the development of spermatozoa. BTB not only protects
developing germ cells against harmful agents but also hampers the delivery of certain therapeutic
agents. P-gp emerged as crucial for several tissue barriers, including the BTB, due to its function
as an efflux pump. P-gp expression and function has been reported as essential for BTB integrity
in mice but its expression and role remain largely unknown in humans.
To evaluate the interindividual variability in ABCB1 expression in human SCs (hSCs) we quantified
the expression of ABCB1 in hSCs cultured from 20 different testicular biopsies obtained from men
seeking fertility treatment but presenting conserved spermatogenesis. We performed a qPCR and
used Caco-2 and TM4 cell lines as negative controls regarding ABCB1 expression´s variability.
Caco-2 cells are of a cell line of human colorectal cells used in studies with P-gp regarding the
intestinal tract. TM4 cells are from a cell line of mouse (BALB/c) SCs where P-gp has also been
identified. These controls were included to confirm whether the variability found between
biopsies could be from the natural handling of cultured cells or was in fact resultant from an
interindividual variability. The variance of each experimental group was compared with the
variances of the other experimental groups to assess if the variability in P-gp gene expression in
hSCs was statistically significant.
Notably, there were significant differences (P<0.001) in ABCB1 expression in hSCs obtained from
testicular biopsies. Thus, for the first time, with control groups with a relatively constant
expression and independently from other genotypes, we showed that ABCB1 expression has an
interindividual variability in hSCs.
Our results highlight the relevance of ABCB1 expression in the testis suggesting a possible role for
P-gp in individual fertility potential.
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Abstract
The present study aimed to: i) study the effects of Ygeia+ short-term feeding on immunecondition, oxidative stress and disease resistance of European seabass (Dicentrarchus labrax);
and ii) assess the interactive effects of short-term feeding with Ygeia+ and vaccination in the
immune response and disease resistance of European seabass.
Two trials were performed with European seabass weighing 12-36 g in recirculating seawater
systems. In both trials fish were fed for 5 and 10 days a control (commercial) diet or the Ygeia+
diet, both produced and provided by Sorgal. In first trial, fish were inoculated with an inactivated
pathogen after each feeding time and the inflammatory response was assessed for 4, 24 and 48h.
In the second trial, fish were vaccinated with AVAC VR/PD/TM (HIPRA) or sham injected after each
feeding period. Following vaccination procedures, fish were fed the control diet for 3 weeks and
sampled for the assessment of immune parameters and oxidative stress biomarkers. Fish were
also bath challenged with Tenacibaculum maritimum to evaluate if Ygeia+ can induce protection
and its synergistic effects with AVAC VR/PD/TM.
The first trial pointed to a positive effect of Ygeia+ with a tendency to increase circulating
monocyte and neutrophil numbers following inflammation in fish fed Ygeia+ for 5 days.
Neutrophilia and monocytosis correlated well with the increase of plasma lysozyme at 4h
following an inflammatory insult. During the second trial, specific IgM augmented in all vaccinated
groups, which showed improved survival. Moreover, vaccinated seabass fed Ygeia+ for 10 days
tended to increase total glutathione levels in liver, compared to their counterparts fed the control
diet. In summary, functional diets such as Ygeia+ are important sustainable prophylactic
strategies that deserve further attention. In particular, other feeding times should be considered
to fine-tune Ygeia+ as a feeding strategy to improve European seabass robustness.
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Abstract
Introduction: Physical activity (PA) is an important component of Heart Failure (HF) patients´
management. HF symptoms frequently limit the level of PA. This, in turn, influences HF patients´
nutritional status. However, the association between these three factors needs further
clarification.
Objective: We sought to study the associations between physical activity, and functional and
nutritional status in HF patients.
Methods and Results: In this cross-sectional study, PA was assessed using the International
Physical Activity Questionnaire - Short Form. A binary logistic regression model was developed
using the categories of PA "inactive + minimally active" and "active" as a dependent variable, and
age, NYHA class, fat body mass, non-dominant Hand Grip Strenght (HGS), and gait speed as
independent variables.
A total of 136 HF outpatients (66,2% male, median age 59 years) were included. The majority
(55,1%) was "inactive", 34.6% were "minimally active" and 10,3% were "active". In bivariate
analysis, lower physical activity was associated with more severe HF symptoms (p < 0.005), higher
fat mass (p < 0.001), higher metabolic risk (p < 0.050), lower gait speed (p < 0.050) and lower HGS
(p < 0.001), but not with Body Mass Index.
In the regression model, being inactive was associated with lower HGS (OR = 1.06; 95%CI = 1.011.11; p = 0.021) and higher NYHA class (OR = 0.16; 95%CI = 0.05-0.61; p = 0.007).
Conclusion: Higher PA was associated with less severe HF symptoms, higher muscle strength, and
less adiposity.

Keywords: Heart Failure, Physical Activity, Hand Grip Strength, Fat Mass, NYHA functional class.
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Abstract
The incidence of obesity in society has been dramatically rising and recognized as a global
epidemic since the end of the 20th century. Patients who suffer from this metabolic disease have
an increased risk of developing associated co-morbidities, which are among the leading causes of
death worldwide. Thus, it is urgent to find new compounds to fight obesity. Microalgae are a
highly diverse group that produce several primary and secondary metabolites. The aim of the
work was to analyze the potential of the microalgae Chlorella vulgaris to produce bioactive
compounds which can be used for the treatment of human metabolic diseases. Extracts were
obtained by High Pressure Processing (HPP) under different combinations of time and pressure
and using different solvents.The bioactivities of the extracts were tested in different models: the
zebrafish Nile red fluorescence fat metabolism assay, anti-steatosis assay with HepG2 human
hepatocyte carcinoma cell line, anti-inflammation assay with RAW264.7 mouse monocyte
macrophage cell line, anti-diabetes assay in zebrafish monitoring uptake of a fluorescent glucose
analogue, and intestinal lipid absorption. Toxicity was evaluated by cytotoxicity in cells and
lethality or malformations in zebrafish larvae. Mass spectrometry (LC-MS/MS) were applied to
characterize the metabolic profiles of active and non-active extracts, aiming to identify the
responsible molecules for bioactivities. Some extracts revealed promising results for its use in
metabolic diseases treatment and that extraction methods had interference in the composition
and activity. In the future, we aim to carry out complementary studies on target genes and
proteins that will give insights into the molecular mechanism of action.
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Abstract
Microalgae are a potential source of high-value products and new molecules that may be
interesting for biotechnological and pharmaceutical exploration.
Chlorococcum sp. has been extensively investigated for its excellent autoflocculating nature and
accumulation of lipids in water. Additionally, it is characterized by an easy and rapid growth, and
may produce bioactive compounds for pharmaceutical applications.
The objective of this research was to screen various extracts of Chlorococcum microalgae for its
anti-steatosis, anti-inflammatory, anti-diabetes and lipid-reduction activities in in vitro in cellular
models, and in vivo in zebrafish larvae. The aim isto develop novel products for application on
human health, concretely on metabolic diseases. Also, the metabolite profile of bioactive samples
was assessed by LC-MS to identify possible compounds that are responsible for the observed
bioactivities.
The biomass was extracted by High Pressure Processing (HPP) with different solvents (water,
acetone, 96% ethanol and 48% ethanol) and by different conditions of time and pressure.
Results showed that some extracts of Chlorococcum had anti-steatosis, anti-inflammatory and
lipid-reduction potential, and that extraction conditions influenced such activities.
Next steps are to identify the responsible metabolites of extracts and the involvement of possible
target genes or proteins of known signalling pathways.
Acknowledgements
This work was supported by the AlgaValor project (POCI-01-0247-FEDER-035234), financed by
the European Regional Development Fund (ERDF) through COMPETE2020-Operational Program
for Competitiveness and Internationalisation (POCI) and PORTUGAL2020, and national funds
through FCT UIDB/04423/2020 and UIDP/04423/2020.

191

Self-harm among adolescents: the role of alexithymia in the context of depression
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Abstract
Considering the suggested role of alexithymia in increasing the risk of self-harm, especially when
depression is also present, and the fact that rates of self-harm tend to peak in adolescence, the
aim of this systematic review is to synthetize the most relevant research studies on this topic and
provide an understanding on whether alexithymia can be considered an important risk factor for
self-harm among adolescents with depression.
Full database searches in PubMed, Web of Science, and PsycINFO were conducted, resulting in
290 records. After removal of duplicates, the total number of records was 273 and after reading
the titles and abstracts 231 articles were excluded, leaving 42 articles that were read in full. Of
these 42, 10 articles were included in this review.
The sample of this review consists of eight case-control studies, one cross-sectional and
longitudinal survey and one systematic review without meta-analysis. All 10 studies concluded
that the most important variables associated with self-harming behavior were depression and
alexithymia, among all other variables assessed: the self-mutilator´s groups showed statistical
significantly higher scores on alexithymia (overall and especially Factor 1) when compared to the
control groups (of non-mutilators), and the mean depression score for self-mutilators was
significantly higher than the one for non-mutilators. All 10 studies included in this review shared
the limitation of self-reported information.
These results indicate that alexithymia is a risk factor for self-mutilation among adolescents with
depression even when other variables were also inspected, which may be a prevention and
therapeutic target in the future.
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Abstract
In Raft, each server can be, at a given time, in one of three states: leader, candidate or follower.
Raft works by having one distinguished leader. The leader sends continuous messages heartbeats, to the other nodes. If a follower does not receive any heartbeat after a certain time ,
which results in election timeout, an election is started. When the leader received a command
from the client, it adds a new entry with that command into its log. The leader decides when is it
safe to apply a specific command to the state machines, i.e. to commit a specific entry, replicating
its log to the other nodes. The implementation was based on the suggestions of Ongaro2019.
Variables were named according to the paper for a matter of consistency. The simulation network
was implemented using threads so that each server is a thread running. The crash of nodes was
not a concern for this simulation but the network's loss of packets was. To do so, a random
number generator was used. Values were taken from various simulations with different number
of servers - 3, 5 or 7, and for 6 different values of packets delivery's error percentage. With
regards to the latency, it can be concluded that it increased with the percentage of error and
number of servers. As expected, the election time was higher for both the increase of the number
of servers and the percentage of error due to, respectively, the increase of exchanged messages
and the higher number of followers that turn into candidates. The delay to consensus did not
change much when simulating with different number of servers. Regarding the network traffic to
consensus, it is relevant to point out that, for low error percentages, the number of exchanged
messages is higher for a higher number of servers. When the error increases so does the number
of exchanged messages. It can be acknowledged that the safety of Raft is not dependent on
timing: sooner or later all nodes will converge to the same state.
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Abstract
Visual traits of high-quality design pastry affect how consumers perceive and value pastry
products. Immersive technologies are currently under constant development creating
simulations of real-life environments. These technologies allow us to study the visual impact of
pastry design quickly and efficiently. The objective of this study was to evaluate if a virtual
environment may be used to properly evaluate consumers visual perception of design pastry.
For this experiment, five high-quality cakes were designed and selected according to a previous
consensus from the research team. A panel of consumers evaluated overall appeal, desired
serving size, visual acceptance, and perceived deliciousness of the cakes, both under live and
virtual environments. In the real environment, consumers were exposed to real cakes at a
standard tasting both. Within the virtual environment, both the tasting booth and the cakes were
virtualized through 3D modelling technology. A crossover experiment, with a three week washout
period, was performed for both real and virtual environments. The cakes were presented at each,
following a balanced sequential monadic presentation order. At the end of test, a questionnaire
to assess virtual presence was collected. Differences in pastries visual evaluation were assessed
using a 4-way mixed ANOVA (consumers as random factor and cakes, environment and sequence
order, as fixed factors).
The results yielded significant differences (p<0.05) in the hedonic variables studied: overall
appeal, serving size, visual acceptance and deliciousness between cakes. A significant increase
(p<0.05) in the desired serving size due to the sequence order was observed, probably due to
gained familiarity. However, no significant differences in visual hedonic data between the two
environments were evidenced, with cakes being evaluated similarly. These data support the
applicability of immersive technologies as an expedite way to evaluate visual traits of design
pastry.

Figure 1 Real pastries (top) vs virtualized clones through 3D modelling technology (down)
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Abstract
The presence of emerging contaminants in aquatic systems and their potential effects on
ecosystems have sparked the interest of the scientific community and, consequently, these
aspects have been increasingly reported. However, there is still little to no information regarding
the effect of these compounds, particularly synthetic musks, on the bacterial community present
in drinking water distribution systems (DWDS), where the formation of biofilms is frequent and
inevitable. Considering that biofilms in drinking water could represent a hazard for consumers, it
becomes crucial to study exactly how these contaminants affect bacterial biofilms and what that
could imply for populations. This work aimed to be the first to evaluate the effects of two
synthetic musks, galaxolide (GAL) and tonalide (TON), in the behaviour of microbial biofilms
adhered onto two different surfaces, PVC and SS316, materials typically found in DWDS. Three
different bacterial species (Stenotrophomonas maltophilia, Acinetobacter calcoaceticus and
Burkholderia cepacia) were previously isolated from drinking water and were used to develop
biofilms in microplates. Both simple and mixed biofilms were formed and exposed to the
contaminants, using dimethyl sulfoxide (DMSO) and growth medium as negative controls. After
7 days of exposure, it was assessed how these contaminants affect the behaviour of the microbial
species to one another, as well as their capacity to adhere to the surfaces and form biofilms,
particularly through coaggregation, motility, CV and CFU counting assays. In order to replicate
the hydrodynamic conditions observed in DWDS, a rotating cylinder reactor (RCR) was used to
form biofilms in the presence of GAL or DMSO. The formed biofilms (for 7 days) were then
characterized in terms of cellular density, polysaccharide and protein contents and dry mass.
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Access Galleries in Collective Housing Buildings. Porto Experiences between 1915 and
2007
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Abstract
The gallery as an access system in collective housing buildings has been a subject of controversy
over the years. It is a horizontal access system that differs from vertical access both in terms of
architectural form, and in the experiences, it provides to residents. As a transition space between
the public and private domain, the gallery offers a common space where people can relate,
working as an incentive to neighborhood relations, thus refusing the excessive individualization
of the dwellings.
However, as a result of this collective idea inherent in the system, numerous inconveniences are
pointed out, related to the loss of privacy of the dwellings, the lack of characterization of the
spaces that originate solitary distributive corridors, as well as the association of the gallery in
response to the cost containment characteristic of social housing.
In fact, the gallery as a distributive element may not be sufficient to guarantee a strong social
dimension, however, it is a space with an unquestionable aggregating power, when compared to
the other access systems.
The present investigation aims to reflect on the potential and limitations of the access galleries
from the experiences in the city of Porto between 1915 and 2007, in order to understand the
contribution to society of collective housing buildings with access by gallery in different historical,
social, economic and urban contexts. From a universe of 36 case studies organized
chronologically, it is possible, through the study of architectural projects, to analyze and interpret
formal issues, referring to the configuration of the galleries, but also how this access system
determines innumerable particularities of the design of dwellings and buildings, and makes us
look at the evolution of ways of life in search of an ever better contemporary dwelling.
This investigation integrates a master thesis in development under the supervision of Professor
Marta Rocha.
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Autographic ink reconstitution of a recipe from the 20th century portuguese workshop
manuals
Lima, Rafaela, Faculdade de Belas-Artes, Portugal

Abstract
This research arises from the discovery of an autographic ink recipe in an old 20th century
Portuguese workshop manual - "Mil segredos de Oficinas"- becoming the topic for an artistic
project that documents the whole process of the ink reconstitution through photomechanical
and lithographic processes.
Essential to this research were the studies by António João Cruz, Alois Senefelder, David
Cumming, Ralph Mayer and André Béguin, as well as Yoeequa's illustrations, which theoretically
sustain both parts of the project: the first part develops historical research on the workshop
manuals that circulated in Portugal in 19th and 20th century, clearing the political and social
context that popularised these recipe books; in addition to the book research, the recipe is
analysed in detail, comparing it with two 19th century recipes, in a Portuguese and international
context - "Bibliotheca do Povo e das Escolas" and Senefelder's treatise- in order to understand
how the erudite knowledge of lithography circulated to the Portuguese working class. Parallel to
the autographic recipe analysis, the ingredients on an individual level and their task in the solution
were extensively studied in order to give the ink the ideal properties for the autographic process.
The second part reports the practical process of ink production: collecting black pigment,
ingredients treatment, interpretation of the preparation methodology and solution testing
compared to market products.

Keywords: Technology; Reconstitution; Autography; Ink; Lithography.

Figure 1 The last ink firing, process photo, 2020
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Abstract
The world population is growing and, therefore, it is necessary to make a sustainable
management of food resources. So, alternatives to conventional animal protein, such as insects,
are being studied. A possible application is their incorporation in food gels, that can later be used
as a component in food products. Thus, the objective of this investigation was to study the gelling
capacity of Acheta domesticus powder when subjected to different physical, enzymatic, and/or
combined treatments with xanthan gum (XG). First, physical treatments, of temperature and
pressure and enzymatic treatments, of proteases (Alcalase, Flavourzyme and iZyme BA) and
polymerases (TGase and GO) were applied individually or together in a neutral saline solution
of Acheta domesticus. The results were expressed as the quantity of water-soluble solids (WSS).
Then, considering the previous results, the most advantageous treatments were chosen and
then Acheta domesticus powder was combined with XG. This solution was subjected to
temperature (85ºC) and pressure (300MPa) treatments with and without enzymes (iZyme BA and
GO) with the addition of XG at two distinct phases. Analysis of viscosity, firmness, WSS and water
binding capacity were performed. In the first phase, the lowest concentration of WSS was found
in the temperature and pressure of 300 MPa with the combination of iZyme BA and GO. In the
second phase, there was an increase in the viscosity of the solution with the increase of the
concentration of XG, a change in the internal structure of the solution with the addition of the
incubated enzymes and an increase in the reactivity of XG with an increase of the exposure to
heat. The application of pressure led to a decrease in texture and viscosity. After centrifugation,
a 3% w/w xanthan gum gel was formed in both physical treatments. In conclusion, it was found
that Acheta domesticus powder shows versatility for application in different food products.
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Abstract
The ongoing climate crisis, aligned with a continuous increase in population and the food security
problems that with it arise, is causing the scientific community to look for more sustainable and
ecological food alternatives, such as edible insects. Edible insects present an interesting protein
content, low water requirements, reduced greenhouse gas emissions and high efficiency in feed
conversion. On the other hand, their acceptance by western consumers is still low and often
related to their sensory profile.
Our main objective was to improve the sensory profile and acceptance of snack bars
incorporating Tenebrio molitor powder. Our approach included testing different blanching and
drying conditions, evaluating their effects on dry matter, water activity and color of the larvae.
We also sought to evaluate the deffating efficiency of different organic solvents through the
Soxhlet method. The last step was to elaborate snack bars incorporating insect powder and carry
out a sensory analysis to evaluate their global acceptance and create their sensory profile.
The main results revealed that all the tested blanching conditions caused a decrease in dry matter
content and had a significant effect on the color of the larvae, both after blanching and over time.
The drying methods applied showed different effects in terms of dry matter, water activity and
color, with oven-drying at 80°C for 7 hours and microwave-drying for 4 minutes being chosen for
later incorporation into bars. Ethanol proved to be the most efficient organic solvent for
extracting the lipid fraction from the larvae.
Lastly, the incorporation of T. molitor powder in snack bars did not negatively affect their global
acceptance, only altering their sensory profile namely in attributes related to appearance,
texture, and flavor. In turn, the defatting of the larvae showed no improvement in the sensory
profile of the bars, accentuating the association with negative attributes related to texture.
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Abstract
In the field of quality-of-life research is very important to understand the effect of the physical
and sport activity practice on the development of motor skills, allowing teachers and coaches to
program best practices during training sessions. So, the objective of this study was to investigate
the effect of practice and the effect of different types of practice (Pilates vs Cross Training) on
static and dynamic balance. It was, also, compared preferred and non-preferred foot for each
test. The sample comprises 36 participants (42.61 ± 6.26 years old) of both genders (18 were
males), equally divided into three groups (Pilates, Cross Training and Sedentary). To evaluate
static balance and dynamic balance (preferred and non-preferred foot) it was used the Flamingo
Balance Test and the Y Balance Test, respectively. For static and dynamic balance, in the total
sample results revealed significant differences between Sedentary vs Pilates and Sedentary vs
Cross Training according to preferred and non-preferred foot. We observed non-significant
differences between Pilates and Cross Training and no effect of gender in each group. However,
according to females, results presented significant differences between Sedentary vs Pilates and
Sedentary vs Cross Training for the static balance in both PF and NPF. In the dynamic balance
differences were detected only in PF between Sedentary vs Pilates and Sedentary vs Cross
Training. With respect to males, results showed significant differences between Sedentary vs
Pilates according to NPF in Flamingo Balance Test and between Sedentary vs Cross Training. It
was also observed non-significant differences in the comparison between preferred and nonpreferred foot. We concluded that there was an effect of practice on static and dynamic balance,
in general, and in each sex, with an emphasis of that effect on females.
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Abstract
Chrysin is a flavone that presents a wide range of biological and pharmacological activities,
including antitumor [1]. It was found that chrysin blocks different cancer-related pathways and
presents a wide range of anticancer related properties such as anticarcinogenic, antimetastatic,
antiangiogenic, proapoptotic, antimutagenic, immunomodulatory and antioxidant properties [2].
Nevertheless, due to its poor solubility, low intestinal absorption and a rapid metabolism, the
synthesis of derivatives of chrysin has been investigated as an attempt to obtain compounds with
better bioavailability, selectivity, efficiency and permeability [3]. The coupling of chrysin with
amino acids could lead to an increase in interaction and selectivity to the target-cells, improve
the permeability and enhance bioavailability.
In this work, eight new compounds were successfully synthesized by coupling chrysin with both
pure enantiomers of commercially available amino esters of tryptophan and tyrosine, followed
by hydrolysis of the ester groups to achieve the respective amino acid derivatives. Structure
elucidation was achieved by spectroscopic methods. The potential of the new chiral derivatives
of chrysin for growth inhibition of human tumor cell lines was investigated. Enantioselectivity was
found for one enantiomeric pair.
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Abstract
Malt is used in beer production as a source of starch, contributing to beer's color and organoleptic
characteristics. Furfural is a furan aldehyde generated during the heat treatment of the grains, as
a product of the Maillard reaction. This compound is usually associated to a strong bready,
caramellic and burnt flavors in roasted malts [1]. The determination of furfural is therefore
important considering not only its organoleptic characteristics but also due to human health
concerns, with an acceptable daily intake of 500 µg/kg bw established by the EFSA [2].
In this work, a fan-assisted extraction system for the evaluation of furfural is proposed, offering
as main advantages a higher selectivity, the absence of sorbent fibers and no heating procedure.
The methodology relies on a headspace air flow induced by an electric fan assembled in the inner
side of a lid´s vessel. The vessel contains the solid sample and an acceptor derivatizing solution
(2,4-dinitrophenylhydrazine). The volatile compounds are extracted to the acceptor solution and
simultaneously derivatized. The resulting extract is then analyzed by HPLC-DAD.
The profile of furfural´s recovery as a function of the extraction time has been evaluated, with
recoveries up to 99% (after 10 min). The effect of sample mass and milling on the signal intensity
was also studied. Milling procedure of the malt has shown to greatly enhance the sample´s
volatile profile. Currently, the methodology is being validated for the quantification of furfural in
barley and malt samples, in order to evaluate the impact of roasting and process temperatures
on furfural formation.
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Abstract
Cosmic string networks arise in many theories of unification beyond the standard model. The
evolution of the simplest networks is quantitatively described by the canonical Velocity
Dependent One-Scale (VOS) model. However, studies of realistic strings must account for their
non-trivial internal structure, including the so-called wiggles: short wavelength propagation
modes found on very small scales, which impact both the network evolution and its observational
consequences. In this work we study the allowed scaling solutions of a wiggly extension of the
VOS model. The modeling of the network evolution relies on three main mechanisms: the
universe's expansion rate, energy losses by intercommutation (including loop production), and
the choice of the scale in which wiggles are coarse-grained. We consider the various limits where
each mechanism dominates, and compare the scaling solutions for each case, in order to gain
insight on the roles of each mechanism in the overall behaviour. In particular we explore the nontrivial scaling solutions (other than the well-known Nambu-Goto solution), as numerical
simulations suggest their existence at least in the matter-dominated era.
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Abstract
Snacks, especially crunchy ones, are the most appreciated food with beer, but they are rich in salt
and fat. In response to the growing consumer demands for healthier and more sustainable
products, there is an opportunity in the market for the development of these types of snacks.
Legumes, associated with Mediterranean dietary patterns, have a high nutritional density, due to
the richness in protein, fibers, carbohydrates, minerals, vitamins, and antioxidants. Also, the
inclusion of residues from the agri-food industry, with high nutritional content, such as brewer’s
spent yeast, especially rich in β-glucans, increases the nutritional value of the product and
contributes to the circular economy of the food system. However, it has a bitter taste after
ingestion, which can negatively influence consumer acceptance. The project SH crackers aimed
to develop a healthy and sustainable snack, especially crackers, based on leguminous flour
(chickpeas and lupin), without adding salt and incorporating extra virgin olive oil and brewer’s
spent yeast. Various formulations were carried out, where flavours, texture, and cooking times
were optimized. New crackers have been formulated, supplemented with various contents of
brewer’s spent yeast (0, 5 and 10% brewer's spent yeast in the total mass of mixture). To
determine whether the inclusion of brewer's spent yeast was perceived, a sensory analysis test
(triangular test) was performed. Nutritional content was estimated for the final formulations,
according to the EuroFir methodology. It was possible to obtain two final formulations for tomato
and herbs crackers and ginger and coriander crackers. The incorporation of brewer's spent yeast
in the crackers developed seems to be unnoticeable by the participants up to a threshold of 10%.
The developed snacks have a more interesting nutritional value, compared with commercialized
snacks, so they appear to be a healthier and more sustainable alternative. (PP-IJUP2019-SUPER
BOCK GROUP).
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Abstract
This article speculates on the analysis of the abstract expression of a form whilst element that
constitutes it as a presentational form, rather than a mimetic representation of the phenomenal
dimension. By means of an ontological frame and the notion of abstraction in an expanded field,
this study intends to investigate representation as a translatable language, differentiating it from
what would be a presentational form unable to be enveloped by words. Thus, within the notion
of the Dionysian of the philosopher Friedrich Nietzsche, coupled with an anachronic and
polichronic temporality, this work reflects upon indigenous artistic manifestations conceived in
shamanic rituals via a pathosformel of the abstract form, analyzing the hypothesis of the abstract
expression whilst a sensible hypo-icon of the irrational.

Keywords: abstract expression; representation; irrationality; presentational form.
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Abstract
Feed with organic-OTM or inorganic-ITM copper-Cu formulas are used in poultry production but
their impact in the selection of colistin resistant-Col-R bacteria remains unknown. Here, we
studied the occurence, antibiotic resistance and copper tolerance of Col-R Enterobacteriaceae
detected in 2-year colistin-free chicken farms under ITM or OTM formulas. Pooled poultry-faeces
(n=34/P1:2-3days+P2:pre-slaughter), environmental (n=18-feed-F, n=8-soil-S, n=14-water-W)
and chicken meat samples (n=18/P3-after slaughter) of 18 flocks (9ITM+9OTM feeds/7 farms),
were collected (2019/2020). Samples (25g/BPW+colistin-3.5 mg/L with/without enrichment37°C/16-18h) were plated in selective media+Col (CHROMagar-Salmonella+TBX+SCAI). Selected
colonies (1-5/sample) identified by MALDI-TOF MS/PCR were screened for mcr(1-9) and pco/sil
Cu tolerance genes. Antibiotic susceptibility by disk-diffusion/broth-microdilution and Cu
tolerance by agar dilution were done. Col-R isolates were mostly recovered from poultry-faeces
(P1 56%/P2 63%), independently of feed type comparing to chicken-meat (P3 11%) and poultryhouse environment (W-7%/F-11%/S-12%). 13 flocks (72%-7 OTM+6 ITM) presented Col-R isolates
(3 P1; 3 P2; 5 P1+P2; 2 all stages). Col-R MDR isolates were mostly identified in faeces (P1+P2:59%
vs P3:5%) both in OTM/ITM samples (38%/42%). Col-R isolates (MIC=4->32mg/L; none mcr) were
identified as K.pneumoniae (n=76; 19 P1/P2-13 flocks; 9 farms/2-F/1-S/1-W/1-P3) or E.coli (n=6;
5 P1/P2-3 flocks, 2 farms/1-P3). Cu susceptibility tests in 60 Col-R K.pneumoniae showed higher
MICCuSO4 values (16-28mM) in isolates with sil±pco genes (53%), among OTM-5/ITM-5 flocks.
Poultry-flocks are reservoirs of MDR and Col-R+/mcr- Enterobacteriaceae independently of feed
supplied (OTM/ITM), with low reflection on poultry meat. Stressors as Cu may potentially prevent
the reduction of Col resistance even after voluntary withdrawal of Col. This work was supported
by Project: PP-IJUP2019-SOJA DE PORTUGAL-17.
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Abstract
Neurodegenerative diseases (ND) are central nervous system debilitating conditions, mostly
related with the aging of the population. ND are characterized by a progressive decline in brain
functions and are associated with cognitive decline, memory loss and/or the impairment of motor
functions. Although the etiology of most ND remains unknown, they seem to share common
molecular and cellular mechanisms that contribute to their progression and pathogenesis. Thus,
this work aimed to evaluate the potential neuroprotective effect of newly synthesized fiscalins
towards MPP+- and iron(III)-induced cytotoxicity, and to evaluate their modulatory effect in Pglycoprotein (P-gp) transport activity.
Fiscalins modulatory effect on P-gp transport activity was evaluated by the Rhodamine 123
accumulation assay, in the presence or absence of a specific P-gp inhibitor, zozuquidar (5 μM).
The obtained results revealed a significant inhibitory effect in the P-gp transport activity by
fiscalins 10a1 and 10b1, and a modest but significant increase in the P-gp activity by fiscalins 4c,
5b, 5c, 20c, and 31c, thus suggesting a promising source of new P-gp inhibitors and activators,
respectively.
To evaluate the potential protective effects of fiscalins towards MPP+- or iron(III)-induced
cytotoxicity, SH-SY5Y cells were simultaneously exposed to MPP+ or FeNTA, and non-cytotoxic
concentrations of the fiscalin derivatives (0 - 25 μM). The cytotoxic effect of both MPP+ and
FeNTA, in the presence and absence of the fiscalins, was further evaluated, 24 and 48 hours after
exposure. Fiscalins 4a and 4b showed a protective effect against MPP+-induced cytotoxicity and
fiscalins 4b, 5c, 10a1 and 10b1 showed a protective effect against iron (III)-induced cytotoxicity.
The obtained results suggest that some of the tested fiscalin derivatives could have promising
neuroprotective effects or be useful for the synthesis of new derivatives to be further used in ND
treatment and prevention.
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Abstract
Background: Copper-Cu is used as animal feed additive. Inorganic (ITM) or organic (OTM) trace
minerals feed formulations with Cu are available (OTM with lower Cu concentrations), but their
effect in the selection of Cu tolerant-CuT and multidrug-resistant bacteria-MDR bacteria is
unexplored. The impact of ITM/OTM-feed in the occurrence of MDR-CuT E. faecium-Efm in
poultry production chain was studied.
Materials/methods: Broiler feces [n=34; 18 poultry-houses/flocks (10000-64000 animals each); 7
intensive-farms] were collected in each farm from 2 separated poultry-houses using ITM or OTM,
at 2-3 days of broilers life (P1) and before slaughter (P2) (2019-2020/Portugal). Meat (n=18) of
the same broilers was also collected after slaughter (P3). Samples were plated in Slanetz-Bartley
(SL) agar with/without 1mM-CuSO4 (37°C/48h; anaerobiosis). Efm species, tcrB gene coding for
CuT were studied by PCR and antibiotics/Cu susceptibility by disk diffusion/microdilution.
Results: 256 Efm were from feces-97% and meat-67% samples. Efm-tcrB+ were mostly found in
SL+Cu plates (46% of samples vs 15%-SL), with similar rates between OTM and ITM (54% vs 46%).
Efm-tcrB+ had an increasing trend between P1 and P2 (56% vs 81%) samples but significantly
decrease at P3 (17%). Efm-tcrB+ had a MICCu>12mM (96%), with most being MDR comparing to
Efm-tcrB- (98% vs 57%). Efm-tcrB+ were more resistant to tetracycline, erythromycin,
quinupristin/dalfopristin or streptomycin than Efm-tcrB- (100%/100%/85%/62% vs
63%/66%/63%/21%). MDR-Efm-tcrB+, including to the clinical-relevant ampicillin or
aminoglycosides, were mostly found in feces (P1+P2:47% vs P3:11%), both in OTM and ITM
samples (31% vs 38%).
Conclusions: MDR-Efm-tcrB+ were similarly detected independently of OTM/ITM feed at poultryfarms but they significantly decreased in carcasses for the consumer. The Cu role in the selection
and persistence of MDR-Efm deserves more studies.
Acknowledgments
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Abstract
Executive functions consist of different cognitive skills that make up an integrated and regulatory
system for neuropsychological processing, managing behaviors, thoughts and feelings, assigning
capacity, functionality and autonomy to human beings. Due to their importance, executive
functions must be examined by quality instruments that enable reliable results. The purpose of
this investigation was to analyze the psychometric properties, including reliability, stability and
predictive validity, of the Comprehensive Executive Function Inventory (CEFI) to assess executive
functions in Portuguese children. For that, descriptive measures, internal consistencies and
correlations between the CEFI factors were verified in two studies with children from the 3rd and
4th years of schooling. In addition, in Study 1 the stability of the measure was measured over a
period of two months (N = 101) and in Study 2 the contribution of executive functions to academic
results was examined, after controlling for demographic variables (children's genders, their years
of schooling and educational levels of mothers; N = 317). The results showed that the 9 factors
of CEFI showed moderate to high internal consistency and were positively correlated with each
other. In addition, there were no statistically significant differences between the two investigated
moments. In Study 2, female superiority was demonstrated in the performance of executive
functions and that higher levels of executive functioning generate better academic results. This
is the first work to successfully explore the CEFI, constituting an important contribution to its
validation in Portugal, this instrument being relevant both for scientific research and for practice,
and can be applied, for example, in the clinical and educational area.
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"Wheels Within Wheels": Finding a Centre Through Memory, Art and Religion in Evelyn
Waugh''s "Sword of Honour"
Anjos, Ana Catarina, Faculdade de Letras, Portugal

Abstract
Evelyn Waugh’s 1965 war trilogy, Sword of Honour, has often been overlooked by contemporary
criticism, largely owing to the author’s outdated exaltation of the Catholic faith within an
aristocratic environment. Being Waugh’s last published novel, it gives us fundamental insight
regarding the transition from his earlier satires into his mature fiction and consolidates the
themes of memory, art and religion as vital to contradicting the self-destructive tendencies of the
modern world. The plot revolves around Guy Crouchback, a middle-aged man of noble Catholic
lineage whose illusions of embarking on a modern crusade begin to wane once he is confronted
with a phoney war led by incompetent men. The fates of Waugh’s protagonists usually render
their efforts as static, Apollonian characters to move outside the narrative’s own meaningless
circularity as comically tragic, but in Crouchback we ascertain a rare concern with the
construction of an arc which may lead him to a stable centre. Indeed, the novel is ostensibly
constructed according to Kierkegaard’s “existence-spheres”, - the aesthetic, the ethical and the
religious – though Waugh’s moral inflexibility seems, to most critics, antithetical to his cruel irony.
Thus, it becomes pertinent to inquire as to the nature of God’s role in the nightmarish world
of Sword of Honour and discern how we may penetrate the barrier of Waugh’s Exterior
Modernism in order to better comprehend his characters’ internal struggles. This paper will
concern itself with answering these questions by focusing on recurring themes, symbols and
narrative structures while also discussing how the novel may be read today in spite of its
controversial topics and author. It will furthermore argue that the war trilogy is Waugh’s most
successful attempt at merging seemingly incompatible concepts with the intention of achieving
desired systems of order and individual growth amidst a deceptive, anarchic wasteland.
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Dissecting unexplored mechanisms underlying Transthyretin neuroprotection in
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Abstract
Angiogenesis is the formation of new vessels by splitting or branching the pre-existing ones. This
mechanism is crucial during embryonic development and adulthood, as it is involved in processes
such as wound healing. On the other hand, aberrant angiogenesis is part of the pathogenicity of
diseases as cancer or neurodegenerative disorders, such as Alzheimer´s Disease (AD)1.
In this work, we investigated the biological effects of transthyretin (TTR), an established
neuroprotective protein in AD, in the vasculature. Using the in vitro tube formation assay we
conclude that TTR leads to the formation of capillary-like structures in a dose dependent manner
and regulates angiogenic molecules such as interleukin (IL)-6 and Angiopoietin (Ang)-2. Further
in vivo investigation, using the chick chorioallantoic membrane (CAM) assay confirmed that TTR
is an angiogenic molecule, and highlighted that the TTR neovessels are functional. We also
performed ex vivo assays to elucidate the involvement of TTR in the vascular pathology using our
transgenic mouse model of AD, established in different TTR genetic backgrounds. We found that
7-months old transgenic AD mice with TTR genetic reduction, AD/TTR+/-, exhibit decreased vessel
length as compared to AD/TTR+/+ animals, in the hippocampus.
Our in vivo results show the involvement of TTR in angiogenesis, particularly as a modulator of
vascular alterations occurring in AD. Since TTR levels and stability are early decreased in AD, its
tetrameric stabilization can represent a therapeutic avenue for the early treatment of AD through
the maintenance of the vascular structure.
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Abstract
The purpose of this study was to understand the level of adaptation of Faculty of Sport pre-service
teachers in the teaching of Physical Education through distance learning due to the spread of the
covid-19 virus and understand the pros and cons of distance dearning in Physical Education as
well as the strategies used to ensure the maintenance of the school year. The sample includes
twenty intern pre-service teachers within the practicum training in the Master´s Degree in
Teaching of Physical Education in Basic and Secondary Education of the Faculty of Sport of the
University of Porto from the 2019/2020 academic year. A questionnaire was the mean of
obtaining data and a consent inform was also provided. The questionnaire incorporated
questions, both qualitative and quantitative, so the treatment of the data was based on content
analysis for qualitative information. The results of the study pointed to a diversified and longterm adaptation of pre-service teachers, however, an easy adaptation prevailed and the struggles
did not overlap the easiness experienced. The diversified means of communication proved to be
the key to ensure the well-functioning of Physical Education classes (Microsoft Teams and Google
Classroom). In distance learning, pre-service teachers found pros such as the development of
skills (creativity, adaptation and use of technology) and cons, for example, the inability to
establish the teacher-student/student-student relationship, other than practice and the values of
sport in the teaching-learning process. Although some pre-service teachers consider a possibility
to maintain this method, face-to-face teaching proved to be a preference.

Keywords: distance learning; physical education; adaptation; pre-service teachers.
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Environmental Sustainability of institutions of the SNS
Chen Xu, José, Faculdade de Economia, Portugal

Abstract
The efficient and intelligent management of a healthcare institution ensures the success of the
organisation. Nowadays, with attention focused on the environmental impact of human activities,
it is essential to review management processes in order to apply measures that increase the
environmental sustainability of healthcare providers.
The aim of this paper is to compare the environmental sustainability metrics of various healthcare
institutions in Portugal's National Health Service (SNS), including carbon emissions and energy
efficiency. The target population comprised the health institutions that are part of the SNS and
that provide healthcare services, including primary and secondary care.
The outcome is a clear picture of the Portuguese reality, so that more adequate, cost-effective
and sustainable measures can be suggested to preserve the future of the SNS and thus align with
the European environmental policies.
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Electricity consumption in Portuguese Hospitals
Chen Xu, José, Faculdade de Medicina, Portugal

Abstract
Background: The efficient management of a hospital ensures the sustainability and resilience of
the organization. Attention has shifted to the environmental impact of institutions, as a way to
ensure its sustainability. This is especially important in a post-pandemic world, to ensure the
rebuilding of resilient and sustainable hospitals. As such, it is essential to analyze environmental
variables to understand the current situation and plan the necessary changes.
Objective: This study aims to analyze electricity consumption patterns of various hospitals in
Portugal's National Health Service (SNS) from 2011-2019.
Methodology: Data regarding 45 hospitals from the SNS were analyzed in the nine years, with the
assessment of the association between the variables and our outcome of interest. Electricity
consumption was mapped in order to check regional discrepancies and findings of patterns.
Results and discussion: The average yearly consumption of electricity from 45 hospitals was of
6821.5 MWh, with a general reduction of 35.9% from 2011 to 2019. The variable of interest was
strongly correlated in a linear regression with the number of outpatients (R2=0.873), in-patients
(R2=0.849) and length of stay (R2=0.828). A multiple regression presented a R2=0.873 and
p<0.001. Region (p=0.043) and number of beds (p=0.024) correlated with electricity
consumption.
Conclusion: Region and number of beds correlated with energy consumption. While this study
showed the need for more effective measures in lowering energy consumption, it also provided
a starting point in evaluating hospitals´ performance on environmental measures in Portugal.
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Abstract
Designing spur gears is a recurrent problem in the literature [1]. There are a lot of concerns, such
as their life duration, contact ratio, sliding speed, efficiency, weight, etc., which can be improved
by choosing the correct gear design. For such decision-making around gear design parameters,
optimisation methods such as Genetic Algorithms or Particle Swarm Optimisation (PSO) are
currently used [1].
In this work, a framework to select standardized modulus values according to DIN-780, tooth
numbers z and profile shift x is presented for a fixed working centre distance a´ and transmission
ratio u. The optimisation problem consists of the reduction of Hertzian pressure and contact ratio.
A multi-random PSO approach is used because it is proved to be a global optimiser [2] against
classic PSO methods.
The results of the Pareto front for a´=91.5 mm and u=3.5, after 20 generations, are displayed in
Figure 1a. Data concerning material, operation power, speed, surface roughness and oil are also
listed (Figure 1b). The final decision method consists of the calculation of safety factors for load
capacity, from ISO 6336. The selected point, storing a set of tabled design parameters (Figure 1c),
is marked. The results show that the number of teeth and profile shift values vary a lot and the
used decision method may be not always in an expected site, e.g. at the ends of a Pareto front.
References
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Figure 1 (a) Pareto front for two different gear setups; (b) gear operating conditions and material properties (c) gear
design properties.
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Abstract
The combustion of sulfur compounds present in fuels is associated with the emission of
hazardous gases, namely sulfur oxides (SOx) which leads to environmental problems. Therefore,
strict legislation demanding low sulfur limits have been established for road fuels (S < 10 ppm)
and marine fuels (S < 500 ppm).
The traditional method used by refineries for the removal of sulfur from fuels is
hydrodesulfurization (HDS), an expensive technology, requiring severe experimental conditions
to achieve high efficiency. Oxidative desulfurization (ODS) is considered to be an alternative
and/or complementary method to the HDS. ODS can effectively remove the sulfur refractory
compounds from fuels using moderate temperature and atmospheric pressure.
Polyoxometalates (POMs), such as phosphomolybdic acid H3PMo12O40 (PMo12) show high
catalytic performance in ODS.1 Nevertheless, POMs are highly soluble in catalytic media,
behaving as homogeneous catalysts, preventing catalyst recovery and recycling. Therefore, POMs
heterogenization by immobilization in solids supports, such as metal-organic frameworks (MOFs),
provides the preparation of active heterogeneous catalysts with robustness and easy recovery
from reaction.
In this work, a novel heterogeneous catalyst was prepared by the encapsulation of the active
PMo12 on to MOF-808 framework. The prepared composite PMo12@MOF-808 was studied as a
heterogeneous catalyst for ODS of a model fuel containing various refractory sulfur compounds.
In these catalytic studies, H2O2 was used as an oxidant and the ionic liquid [BMIM]PF6 as an
extraction solvent, since this combination has shown high performance in ODS.2 To the best of
our knowledge, this is the first work reporting the incorporation of POMs into MOF-808
framework. The recycling capacity and stability of the heterogeneous catalyst were also
investigated.
References
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Figure 1 Target environmental concern.
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Abstract
Biofilms are aggregates of microorganisms anchored to a surface and embedded in a selfproduced matrix of extracellular polymeric substances. Bacteria within biofilms have multiple
advantages when compared to their planktonic counterparts. Biofilm infections have been
recognized as a serious threat to our society. Quorum Sensing is an important process during
biofilm maturation, in which cells communicate using auto-inducer signals. Because quorum
sensing has specific protein targets, it is possible to design inhibitors to block this process.
Protein-Ligand molecular docking is a computational tool which predicts the binding pose and
affinity of a ligand to a specific receptor or enzyme. During a virtual screening procedure,
thousands of molecules are docked into a particular target and scored, giving an indication to
which molecules are more probable to be active. MM/PBSA and MM/GBSA are used to estimate
the free energy of the binding of small ligands to biological macro-molecules. These methods are
based on molecular dynamics simulations of the receptor-ligand complex.
This work is focused in discovering new promising compounds against CviR, the quorum sensing
receptor from Chromobacterium violaceum. Autodock 4, Autodock Vina, GOLD and LeDock were
used in this work. The ability to discriminate the active molecules within a large database was
optimized by screening a library containing known active molecules and decoys. The optimized
protocol was then applied to a ZINC/FDA Approved database and to the Mu.Ta.Lig Virtual
Chemotheca, which resulted in a list of promising compounds for further studies. Finally,
Molecular dynamics simulations of the most promising molecules, in complex with CviR, were
performed. Using the last 40 ns of simulation, MM/PBSA and MM/GBSA calculations were done
in order to estimate the affinity of each molecule towards CviR. This study resulted in multiple
promising compounds which in the future can be tested and validated experimentally.
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Abstract
In this study, it is assumed that students actively construct mathematical meaning. Having
opportunities for formative assessment and self-regulation is essential in this regard. Such
opportunities allow students to identify what they already know and understand, and realize what
they do not know yet or have trouble with, so that they can improve their learning. Engaging in
peer feedback allows students to regulate their own learning by commenting on each other´s
work and giving suggestions for improvement.
The aim of the study is to analyze the role of peer feedback in promoting the development of
students' written mathematical communication skills, which are essential in many aspects of
mathematical learning, namely regarding the ability to solve problems. A class of 11th graders is
involved in a teaching intervention, in which students are invited to solve a problem individually.
The teacher exchanges each written solution among the students. Based on a set of criteria,
previously negotiated with the students, they comment their peers´ work. Each student receives
feedback from one or two peers and improves his solution based on those comments and
suggestions. This process is repeated for each problem assigned, ensuring variability in the peers
commenting each student´s problem solution. The data being collected includes students´ first
and second written productions (on each problem), comments given to peers, answers to a short
questionnaire, and a semi-structured interview with a selected number of students.
Preliminary results show that students direct their comments more frequently to the request for
justifications, and clarity of reasoning and strategy used. They frequently mention aspects related
to language and mathematical errors. In most cases, they do not directly correct the mistakes
they find in their peers´ problem solutions, but rather alert their peers to the need of reviewing
their work and identify those mistakes.
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Abstract
Antibiotic-resistant bacteria are responsible for 33.000 estimated deaths per year in the
European Union, being a major contributor to wound chronicity. In light of current treatments
which are inefficient, toxic, or induce resistance, antimicrobial peptides (AMPs) arose as a
promising alternative. AMP grafting to nanoparticles (NPs) can increase stability, local
concentration and infection targeting. AMP-grafted NPs were developed with MSI-78(4-20), a
cost-effective and selective AMP [1] that maintains activity when grafted to polymer surfaces [2].
NPs composed of poly(D,L-lactide-co- glycolide)-polyethylene glycol (PLGA-PEG) and PLGA-PEGmaleimide (PLGA-PEG-Mal) were produced and functionalized with cysteine-modified MSI-78(420), and characterized in respect to their size, charge, AMP grafting, and antimicrobial activity
against Pseudomonas aeruginosa (P. aeruginosa) and Staphylococcus aureus (S. aureus). AMP
quantification showed a grafting efficiency of 25%, leading to an increase in NP surface charge.
Antimicrobial activity was maintained when bound to NPs with a minimum inhibitory
concentration (MIC) and minimum bactericidal concentration (MBC) of 8-16 μg/mL and 16-32
μg/mL, respectively, against P. aeruginosa, and 32- 64 μg/mL and 64->64 μg/mL against S. aureus.
As such, this is a promising formulation for future treatment of infected chronic wounds.
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Abstract
After the Industrial Revolution, housing precariousness grew, aggravated by overpopulation and,
since then, the Architect tries to respond to this need. In Portugal, especially after the 25th of
April, social housing was built to accommodate needy families, from various cultures and ethnic
backgrounds, and it was named "neighborhood" ("bairro", in Portuguese). However, the term
"neighborhood" became depreciative, related to poverty, precarious housing - not adapted to
large families - and criminality, whose segregative effect still reverberates today. Today we see
this growing acculturation of cities, but the ethnic mix does not always triumph, due to the nonassimilation of differences by the receiving culture. At the same time, the public space, as the
daily stage of social exchanges, has lost its significance in the city, not only because of the
alienation of the "labour society" but also because of the insecurity that this alienation creates.
However, its persuasive capacity on human behavior is colossal and, therefore, should not be
obliterated in today's scenario. Thus, this research seeks to understand how public space is a tool
capable of promoting a joint fruition, by stimulating social exchanges, and culminates in a simple
strategy for Bairro das Enguardas - a social housing complex in Braga that suffers from segregation
at the urban level, but also intra-residents, due to the ethnic mix between non-Roma and Roma.
This work is relevant for the actuality of the theme, as it also proposes a theoretical reflection
that not only makes it possible to think the Bairro das Enguardas, but also the construction of
projectual reasoning in other areas of the city.
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Characterization of a yeast model of human N88S seipinopathy
Nogueira, Verónica, I3S, Portugal
Costa, Vítor, I3S, Portugal
Teixeira, Vitor, I3S, Portugal

Abstract
Seipin/BSLC2 is a ubiquitous homo-oligomeric endoplasmic reticulum (ER) transmembrane
protein that is involved in lipid droplet (LD) biogenesis by regulating ER-LD contacts. Recently, the
gain-of-function N88S mutation in seipin has been identified in a cohort of autosomal dominant
motor neuron diseases known as seipinopathies [1]. Previous work showed that the mutation
disrupts N-glycosylation, leading to the formation of aggregates into inclusion bodies (IBs) [1].
Importantly, the nature of these aggregates and their contribution to neuron dysfunction remains
largely elusive.
Our work aimed to establish a humanized yeast model of N88S seipinopathy to evaluate the
behavior and the molecular effects of different combinations of human wild-type (WT) and N88S
mutant seipin. For this purpose, a Venus-based bimolecular fluorescence complementation (BiFC)
assay was employed, in which Venus fragments, VN and VC, were fused to the C-terminus of
WT/N88S seipin. Overall, our yeast model recapitulates IBs formation associated with activation
of the unfolded protein response observed in mammalian cells. We found higher ROS
accumulation in cells expressing WT-VN N88S-VC cells heteromers. ROS have a non-mitochondrial
origin and are unrelated to mitochondrial function defects. Importantly, these cells display
reduced ROS scavenging capacity and exhibit elevated lipid peroxidation. We now pursue the
contribution of ERO1/PDI system as a non-mitochondrial candidate that may be responsible for
ROS production during the oxidative protein folding process. Overall, we have established so far
that the N88S-N88S homo-oligomers are the species with greater contribution to N88S toxicity,
resulting in severe oxidative damage and induction of the ER stress response. We expect that our
study will provide new insights into the cellular alterations possibly associated with neuronal
dysfunction and the molecular underpinnings of seipinopathy.
References
[1] D. Ito, N. Suzuki, Ann Neurol. 61 (2007) 237-250.
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Tethered rowing test – preliminary data
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Abstract
Competitive rowing performance is determined by force, technique and energy production, and
is usually evaluated using standardized rowing ergometers that does not meet the ideal ecological
exercise conditions. The performance of rowing tests that better reproduces the on-water rowing
are critical but hard to accomplish due to weather conditions and instrumentation. One 18 years
old male rower performed two bouts of 90 s maximal rowing, 24 h apart, in a rowing ergometer
and in a tethered boat. The maximum and mean power rowing ergometer values were 766.6 and
550.6 ±125.2 W, and the maximum and mean tethered boat force values were 637.0 and 272.5
±146.5 N. The observed differences between maximum and mean values are more expressive in
the second evaluation condition, probably due to the boat instability and may justify the higher
variation coefficient of the mean observed in tethered boat test (22.7 vs 53.8 %). A higher stroke
frequency observed in the rowing ergometer test (52 vs 27 cycles/m) is due to its higher stability
comparing to the tethered boat that facilitates the rowing cycle, decreasing the mean rowing
cycle time (1.12 vs 2.43 s). The post-exercise lactate concentration and the mean heart rate were
lower in the rowing ergometer test (8.0 vs 12.2 mmol/L and 144 vs 158 beats/min) eventually
due to a lower muscle contraction time per rowing cycle. The fatigue index was higher in the
rowing ergometer test (36.7 vs 18.2 %) due to the higher explosive start and the lower technical
demands. The tethered boat test can provide coaches new information regarding rowers
performance due to its proximity to on-water rowing. Future studies should increase the number
of participants, particularly by studying both sexes and performance levels.
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The use of the expression ‘de repente’ (suddenly) as a modalizer of illocutionary force
Silva, Cristiane Reis, Faculdade de Letras, Portugal

Abstract
Considering the analysis of language in use, this study focuses primarily on how speakers of
Brazilian Portuguese have been using the expression `de repente´ (suddenly). Previous studies
have emphasized that this expression has been used as an indicator of circumstances of doubt
and uncertainty (Santos, 2009; Abraçado e Siqueira, 2015; Siqueira, 2015; Coutinho, 2016;
Coutinho & Cezario, 2019), and as an instrument of persuasion (Silva, Broxado I. Damianovic MC,
2017). In light of the new semantic meaning of the expression ` de repente´ in Brazilian
Portuguese, this investigation concentrates on a different approach to the analysis of the
expression in question - it addresses the use of `de repente´ in the field of illocutionary acts
(Searle 1969, 1975), and attenuation/mitigation (Fraser, 1980). To substantiate the hypothesis
that the expression `de repente´ has been used to attenuate the illocutionary force, this
investigation included a systematic analysis of some mechanisms that seem to be inextricably
intertwined with this matter such as the Linguistic Politeness Strategy (Brown & Levinson 1978,
1987), the concept of face, facework (Goffman, 1963), Face Threatening Acts, and Face Flattering
Acts (FFA) (Kerbrat-Orecchioni). The corpus, comprised of 72 excerpts, was collected from the
online platform Twitter by using the strategy of data mining technique and was then classified
according to each illocutionary act. This preliminary analysis found sufficient evidence to support
the hypothesis that the expression `de repente´ has been used to attenuate the illocutionary
force in expressive, directive, assertive and commissive acts.
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The effect of mouthwashes on SARS-CoV-2 viral load: a systematic review
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Abstract
Since late 2019, the world has been learning to cope with SARS-CoV-2, imposing a readjustment
in daily activities, habits, and clinical practice. Binding of SARS-CoV-2 to human cells mainly occurs
via angiotensin-converting enzyme 2 receptor which is highly expressed in the oral cavity, mainly
in the epithelium of the tongue. Considering oral cavity a major entryway and SARS-CoV-2
reservoir, several authors suggested that dentists should ask their patients to perform a
preprocedural oral rinse as an additional protective measure. Therefore, we performed a
systematic review of in vivo and in vitro studies with the aim of assessing the effectiveness of
different mouthwashes on SARS-CoV-2 viral load. Three databases were consulted (PubMed,
Web of Science, Scopus), with inclusion criteria being in vitro and in vivo studies assessing the
virucidal effect of mouthwashes on SARS-CoV-2 or surrogates. This search was complemented
with a manual search for preprints on MedRxiv and bioRxiv databases. Two independent authors
selected and revised a total of 20 articles. To assess viral load, in vitro studies used infectivity
assays, mostly endpoint dilution assays, while in vivo assays evaluate viral load via polymerase
chain reaction. Several solutions were tested, namely chlorhexidine gluconate (CHX),
cetylpyridinium chloride (CPC), hydrogen peroxide, povidone-iodine (PVP-I), and others. In vitro
assays show PVP-I and CPC are the most effective in reducing viral load. PVP-I showed the best
results in vivo. Conversely, CHX showed limited effectiveness in both in vitro and in vivo studies.
Overall, the use of some mouthwashes seems to reduce SARS-CoV-2 viral load, so, their use as a
preprocedural rinse may present an important protective measure for dental staff. The results of
these primary studies appear relevant, however, there is a need for more randomized control
trials to better understand the effect of mouthwashes on Sars-Cov-2 viral load and infection
prevention.
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Citizen science as a monitoring tool for soil quality
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Abstract
The soil is responsible for several essential ecosystem services. Nevertheless, over time, it has
been negatively impacted by the increasing pressures of human societies. Plus, there is a great
knowledge gap about soil quality at a national and international level. However, this work can
result in significant financial and administrative burdens.
Citizen science (CS) projects have many advantages such as their ability to cover larger spatial and
temporal scales in a cost-effective manner. Therefore, CS might be a feasible alternative to apply
soil analysis nationwide. Plus, CS can raise awareness among participants about conservation
issues, which might assist with the underlying threats to soil ecosystems. Despite its many
benefits, CS also presents its own restraints. In fact, one of the key challenges is to provide
evidence that the data collected is both precise and accurate (essential inputs to monitoring).
Although currently there are some CS projects focused on soil quality, none has compared the
data obtained by citizens with that obtained by standardized procedures in a laboratory
environment. Hence, the goal of this study was to address this knowledge gap.
A CS project aiming to evaluate the ecological quality of soils was launched in Portugal, mainly
targeting schools. In parallel, laboratorial analysis and experiments were performed to assess the
accuracy of the data obtained through the CS protocol. For this purpose, standardized protocols
were followed to measure soil pH and water holding capacity. Plus, avoidance tests with Eisenia
fetida were performed.
Two hundred and ninety people participated, resulting in the analysis of sixty-one soil samples.
Most of the soils sampled by volunteers were classified as reasonable quality (n=52; 85%), while
only nine (15%) were deemed to have good quality. No soil samples were labelled as poor quality.
The preliminary results regarding the accuracy of the data collected by citizens will be presented.
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Characterization of a bacterial consortium capable of biodegrading persistent pesticides
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Abstract
Pesticides are widely used in agriculture, portraying serious concerns for the environment due to
their potential to contaminate ecosystems and foodstuff. Within these, fluorinated pesticides
require special attention due to their high persistence and non-target toxicity.
Epoxiconazole (EPO) and fludioxonil (FLU) are widely used fluorinated fungicides with high
potential to persist in soil and to harm aquatic organisms. Previously, a bacterial consortium
obtained from an estuarine sediment was enriched with EPO and was able of productively
biodegrading both EPO and FLU. This work aimed to characterize this consortium by a culturedependent approach and to study its metabolic versatility towards other fluorinated pollutants.
Isolation of microorganisms from liquid cultures of this consortium was performed on Plate Count
Agar (PCA) and modified PCA (mPCA) containing EPO. The metabolic versatility of the enriched
consortium was studied by analyzing the biodegradation of 5 fluorinated compounds (betacyfluthrin, cyhalofop-butyl, atorvastatin, enrofloxacin and paroxetine), each at concentration of
3mg/L, using EPO as the control substrate. Cultures were analyzed by potentiometry to assess
fluorine release and by spectrophotometry to monitor microbial growth.
Fifteen colonies were isolated from the consortium, 8 from PCA and 7 from mPCA. The metabolic
versatility assay showed that the microbial consortium has potential to defluorinate other
molecules, but with different efficiencies. Cyhalofop-butyl was the most defluorinated compound
(23.1±1.4%).
Future work will focus on the phylogenetic identification of the isolates by 16S rRNA gene
sequence analysis and on studying which isolates play a central role in the metabolic performance
of the consortium.
This study has potential to elucidate the biodegradation mechanisms of persistent fluorinated
pollutants, while enhancing the crucial contribution of microorganisms as bioremediation agents
towards these compounds.
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Liquid-based artificial synapses for neuromorphic computing
Silva, Andreia, Faculdade de Ciências, Portugal
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Abstract
The brain presents impressive intrinsic characteristics, like memory retention and learning at low
energy consumption, due to both its morphology and dynamics. This organ is composed of a
complex network of neurons and synapses, where the first processes information and the signals
are transmitted through synapses between the pre- and the post-synaptic neuron. Memories are
then stored in the synapses in the form of synaptic strength.
With computer technology moving closer to its limits in regard to Moore´s law, a solution is
urgently needed. Keeping in mind the mentioned qualities, researchers turned their ways to the
brain, the most efficient computational entity known [1]. A promising candidate for this task is a
new generation of devices showing resistive switching, a process that resembles the synaptic
behavior. Accordingly, thorough research has been done to mimic the nervous system using both
solid and liquid materials.
The present work focuses on the study of a liquid-based resistive-switching memory (LRSM). This
device is a two-terminal structure that works based on a solution of silver nitrate (AgNO3) and
silver (Ag) electrodes and, due to its liquid nature, it is versatile and can be fabricated in many
shapes [2]. Different concentrations were produced and the electrode spacing was varied.
Furthermore, since the goal is to mimic the synapses, the dynamical properties of resistive
switching, endurance and data retention were studied. Low operation power was achieved (<0.5
V, 0.1 mA) and the resistive switching behavior may be explained by the diffusion of silver atoms
inside the solution when an electric field is being applied.
References
[1] Wan, Q., Sharbati, M. T., Erickson, J. R., Du, Y., & Xiong, F. (2019). Emerging Artificial Synaptic
Devices for Neuromorphic Computing. Advanced Materials Technologies, 4(4), 1-34.
[2] Kim, D., & Lee, J. S. (2019). Liquid-based memory and artificial synapse. Nanoscale, 11(19),
9726-9732.
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IronIC Proteins - new roles for serum iron proteins during infection
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Abstract
Iron is an essential element for almost all living organisms and plays a crucial role in hostpathogen interactions. Serum iron (SI) is assumed to be entirely bound to transferrin, an ironcarrier protein, and transferrin saturation usually reflects iron availability. Additionally, ferritin is
an intracellular iron-storage polypeptide of H- and L-chains. Serum ferritin (sFT), that is believed
to be devoid of iron and formed exclusively of L-ferritin, is used as a surrogate of tissue iron levels,
but it can increase due to inflammation.
Previously, we showed that during a mycobacterial infection: 1) sFT contains an important
proportion of H-ferritin chains; 2) SI is bound to proteins other than transferrin, possibly including
ferritin. We call this observation of SI binding profile an iron-shift. To further explore these
findings, and the role of certain modulators of the immune response, we infected Chemokine (CC motif) Ligand 2 knockout mice (CCL2 KO) with Mycobacterium avium. Sera from these CCL2 KO
mice and from other genetically modified mice [Toll-like Receptor 2 KO (TLR2 KO), Toll-like
Receptor 4 KO (TLR4 KO) or macrophages insensitive to Interferon-gamma (MIIG)] infected with
different pathogens (M. avium, Salmonella Typhimurium and Listeria monocytogenes) were
analysed through size exclusion chromatography (SEC). Serum from non-infected animals was
used as control. Our data show that this iron-shift occurs in several models of infection, however,
in TLR2 KO mice infected with L. monocytogenes, the alteration in SI binding is less evident, thus
suggesting that TLR2 plays a role in this process. Now, we are selecting the most iron-rich fractions
from SEC to identify protein identities, using immunoprecipitation, and to access their relative
abundance by Western Blot and ELISA.
We expect to identify and reveal the importance of key proteins involved in the regulation of
host´s iron homeostasis during different types of infection.
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Abstract
Background: Adverse childhood experiences (ACE) are highly prevalent in the general population.
As a chronic stressor, ACE alter metabolic, endocrine and immunologic responses, and promote
higher risk for several diseases in adulthood. Previous studies have shown a relationship between
ACE and the appearance and control of type 2 diabetes (T2DM), obesity, and abnormal metabolic
profile. This study goal was to evaluate the relationship between ACE, perceived stress, and
clinical and laboratory profile in a group of T2DM patients.
Methods: Sixty-six adult patients with T2DM were examined. Clinical and laboratory assessment
included health behaviours, micro and macro vascular lesions, BMI and blood pressure (BP), and
HbA1c, glycaemia, lipid profile and triglycerides. The occurrence of ACE and stress level were
measured with the Adverse Childhood Experiences Questionnaire - Short Version (ACEQ) and the
Perceived Stress Scale (PSS-10).
Results: The mean age of the participants was 67.3 years (SD 10.5), the majority were males
(65,2%), with a mean length of disease of 9.2 years. Forty-five reported at least one ACE. From
those presenting macro or microvascular lesions, 67.7% and 65.8%, respectively, reported ACE.
A trend was found to higher HbA1c and glycaemia in patients with ACE; higher perceived stress
was associated with poorer metabolic control.
Conclusions: More severe clinical and laboratory parameters of T2DM was detected in patients
who reported adverse experiences during childhood. Specific metabolic profile and higher stress
levels found in this subgroup may indicate a dysfunctional endocrine response determined by
early life stressors.
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Abstract
Zebrafish is a leading model organism that combines a high homology with mammals with an
advantageous small size for large-scale studies. Behaviour analysis provides insights on multiple
neurobiological mechanisms - such as circadian rhythms of spontaneous activity - and their
disruption by environmental changes or exposure to drugs (pharmacological or toxicological
studies). Standard behavioural analysis with video recordings requires large data storages and a
time-consuming image processing. Here we study the potential of infrared activity sensors to
continuously monitor zebrafish larvae behaviour, and develop an R-programming based
application for fast, automated, data visualization and analysis. Each Locomotion Analysis
Monitor (LAM) records simultaneously up to 32 replicas over several days and the activity is
defined as the number of infrared beam crossings. The R application automatically processes the
data for graphical and statistical analysis of behaviour. We demonstrate a normal larvae
development inside the sensor, until 7 days post fertilization (dpf), validating the use of the larvae
for further experiments. Zebrafish larvae presented a normal circadian activity, increasing and
decreasing their activity in standard light and dark cycles, respectively. The LAM detected activity
disruptions under constant darkness or constant light cycles, as well as dose-dependent effects
after exposure to reference compounds. Moreover, the LAM also detected sudden and transient
stress responses: we robustly detected hyperactivity bouts following a light-to-dark transition known as dark response - from 4dpf onwards. Our results show that the use of the LAM coupled
to the R application can boost the efficiency of zebrafish behavioural analysis and optimize
experiments in several fields such as neurobiology, pharmacology and toxicology.
Acknowledgments
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“White Swan or Black Swan?: the role of dance in mental health”
Fonseca, I., Faculdade de Psicologia e Ciências da Educação, Portugal
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Abstract
The main goal of this study is to explore the role of dance practice in the levels of perfectionism,
anxiety, quality of life, risk of eating disorders and body mass index (BMI). It aims to compare
different dance styles and different levels of involvement with it´s practice, adressing weaknesses
of the literature on this topic. The sample used includes 60 participants, 30 dance practitioners
and 30 subjects who never attended dance classes. A third of the dancers sample practice
classical and contemporary ballet, one third ballroom/ social dance and one third street dances.
The number of hours of dance practice per week varies between 1 and 30 hours.
The results obtained reveal significantly lower levels of anxiety and higher levels of quality of life
in the dancers sample, with no diferences between dancers and non-dancers in the levels of
perfectionism and risk of eating disorders. Regarding the number of hours of dance practice, we
found, on one hand, positive correlations with the variables anxiety and risk of eating disorders
and, on the other hand, a negative correlation with quality of life, not being related to
perfectionism. With respect to the comparison between dance styles, practitioners of urban
dances reveal significantly higher levels of perfectionism compared to classical/ contemporary
ballet practitioners while the latter reveal a significantly lower average BMI value when compared
to ballroom/ social dancers. The dance style practiced is not related to anxiety levels, quality of
life or risk of eating disorders. We found no differences between genders, in dancers, in the
variables under study, in addition to the differences found in BMI.
In summary, the present study is optimistic in it´s view of the influence of dance practice, in
general. It realizes, however, the negative impact of the increased level of involvement in dance
on mental health. The variable dance style does not reveal a significant role in mental health.
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The effect of fear of crime in martial arts and self-defense sports
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Abstract
Fear of crime assumes an increasing importance in the scientific literature. It is thus to relevant
understand the extent to which it affects individual's behaviour. In this paper we focus on it´s
effect in the practice of martial arts and self-defense sports. We aim to understand to which
extent the levels of fear of crime influence the search and practice of martial arts. For this, we
conducted a systematic review of the empirical and theoretical literature.
We found that most studies focus on the female sex, and specifically relating martial arts and fear
of sexual assault. We also found that all studies conceptualised the relation with fear of crime as
dependent variable (decreased fear of crime as a result of martial arts practice) and never as
independent variable (fear of crime leading to martial arts practice). Most studies suggest that
the practice of martial arts and self-defense sports leads to a decrease in fear of crime, although
some caveats are discussed for these results, such as the inability to infer a causal direction in the
relationship.
Thus, it is clear that the scientific literature has gaps in the area, but suggests that the adoption
of self-defense behaviours can be effective in reducing fear of crime and mainly in preventing
sexual violence against women.
Finally, we will propose explanatory model for the empirical results which, led to a set of
experimental hypotheses that will be tested in the future.
232

Social Responsibility in football clubs: a case study
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Abstract
The case study presented here aims to support and ground the creation and development of a
Pedagogical Department of a football club in the North Region of Portugal. It focuses on exploring
theoretically dimensions of social responsibility of clubs regarding young athletes development
at sport, personal, academic and professional level, but also regarding a broader role at the level
of impact on the community itself.
The methodological approach of this research, supported by a systematic literature review, is
composed of (i) document analysis of master's theses and doctoral dissertations, seeking to map
the academic production on this matter; (ii) documentary research of pedagogical programs in
national and international sport contexts; (iii) and semi-structured interviews with relevant
agents for a better understanding of the context, its priorities and expectations.
Exploratory data point to a conception of a pedagogical department that can develop its work in
three areas: youth support in a developmental perspective; educational support and school
success; and networking with the community. It is understood that a Pedagogical Department of
this nature benefits from a relationship of co-responsibility with the different Departments within
the club. It is also expected that it will be possible to obtain a portrait of the athletes that belong
to this environment, along with their motivations and interests, in order to create a common
ground and/or better communication from all parts.
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Redshift drift cosmology: ELT vs Cosmic Accelerometer
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Abstract
The redshift drift of objects following the Hubble flow provides us with a unique (but still
unfulfilled) opportunity to watch the universe expand in real time, and in a model-independent
way. In this contribution we provide a comparative analysis of the constraining power of these
measurements for various cosmological scenarios. We aim to identify the main trade-off between
the latest facilities proposed in the Astro 2020 white papers (specifically, the Cosmic
Accelerometer) and the canonical ELT approach, focusing on parameters such as experiment
time, spectroscopic sensitivity, and redshift of the measurements.

234

Adherence to the Mediterranean Dietary Pattern and its relationships with energy and
nutritional intake
Ribeiro, Sílvia, Faculdade de Ciências da Nutrição e Alimentação, Portugal
Abreu, Tatiana, Faculdade de Ciências da Nutrição e Alimentação, Portugal
Students from the 1st year of Nutritional Sciences Degree of FCNAUP in 2020/2021, Faculdade
de Ciências da Nutrição e Alimentação, Portugal
Rodrigues, Sara, Faculdade de Ciências da Nutrição e Alimentação, Epiunit – Instituto de Saúde
Pública, Portugal
Afonso, Cláudia, Faculdade de Ciências da Nutrição e Alimentação, Epiunit – Instituto de Saúde
Pública, Portugal
Oliveira, Bruno M. P. M. , Faculdade de Ciências da Nutrição e Alimentação, LIAAD - INESC TEC,
Portugal
Poínhos, Rui, Faculdade de Ciências da Nutrição e Alimentação, Portugal

Abstract
Introduction: The Mediterranean dietary pattern (MDP) is considered as a healthy dietary
pattern, and a better adherence to it has been associated with improvements in health and
nutritional status. According to The National Food, Nutrition and Physical Activity Survey, 18% of
Portuguese adults have high adherence to MDP. In 2020, 26% of the Portuguese population had
a high adherence to MDP. Higher adherence to Mediterranean diet was reported to be associated
with better nutritional intake.
Aim: To evaluate the adherence to MDP among Portuguese individuals and its association with
energy and nutritional intake.
Methods: A convenience sample of 331 Portuguese individuals, 12 years or older, was analyzed.
The assessment used a questionnaire of indirect application regarding sociodemographic factors,
lifestyle and adherence to MDP, evaluated by the Portuguese version of the Prevention with
Mediterranean Diet tool (PREDIMED). Participants were categorized as adhering (scored >= 10
points) or not adhering to MDP.
Results: In this sample, 65.6% were females, and mean age was 40 years (SD = 24). Overall, 31.0%
had a good adherence to MDP. Men had higher intake of energy (mean = 2213 kcal, SD = 1073
vs. 1680, SD = 536, p < 0.001), protein (mean = 20.3%, SD = 6,2 vs. 18.5, SD = 5.8, p = 0.014) and
sodium (mean = 2715 mg, SD = 1944 vs. 2123, SD = 1671, p = 0.009) and lower of carbohydrates
(mean = 45.7%, SD = 10.2 vs. 48.4%, SD = 9.6, p = 0.033) and sugars (mean = 12.9%, SD = 8.0 vs.
15.6%, SD = 7.9, p = 0.008). Older participants had lower intake of energy (r = -0.278, p < 0.001),
fat (r = -0.277, p < 0.001), saturated fat (r = -0.189, p = 0.002) and higher intake of fiber (r = 0.119,
p = 0.046). Higher adherence to MDP was associated with lower intake of energy (r = -0.238, p <
0.001), fat (r = -0.151, p = 0.012) and saturated fat (r = -0.229, p < 0.001).
Conclusion: Participants with higher adherence to MDP had lower energy, overall fat and
saturated fat intake.
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Abstract
Post-activation potentiation (PAP) can be defined as an increase in muscle performance after a
conditioned contraction (CC) (Xenofondos et al., 2010) and can be observed after muscle
contractions induced by electrical stimulus or on a voluntary basis (Jubeau et al., 2010).
The objective of this study was to analyze the effects of four different warm-up protocols on the
occurrence of PAP in 6 trained male athletes, comparing the athlete´s performance in
countermovement jump (CMJ), variations of Hoffman's reflex (H-reflex) and the motor response
wave of greater amplitude (M-Max) before and after the respective warm-up protocol.
The warm-up protocols consisted in perform: Protocol 1 - 2 sets of 3 half squat (½ Ag) at 91% of
a maximum repetition (1RM) with 4 minutes interval; Protocol 2 - 2 sets of 3 repetitions of ½ Ag
at 91% of 1RM with 8 minutes interval; Protocol 3 - 4 sets of 5 drop jumps with 4 minutes interval;
Protocol 4 - 4 sets of 5 drop jumps with 8 minutes interval. The recovery time after CC was 8
minutes for all protocols.
In the analysis of the results no statistically significant differences were found in the three
variables analyzed: height of CMJ, normalized H-reflex and amplitude of M-Max. Thus, it was not
possible to conclude whether protocols of a plyometric nature induce improvements in motor
performance similar, superior or inferior to protocols based on squatting exercise. Neither in
what way the neural changes can contribute to the performance changes observed after
application of the different protocols.
These results can be justified by the small sample size, the athletes´ performance changes
induced by the confinement imposed by the SARS-CoV-2 pandemic and the high interindividual
variability in the response to PAP.
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Abstract
Talent identification methods and development programs intended to comprehend the potential
players, distinguish those already practicing in elite and sub-elite levels and advise contexts of
practice that increase their chances to reach higher performances. It is agreed that the maturity
status impacts the anthropometric, physical, and technical characteristics of the players. The
literature refers that tactical performance is not influenced by maturity status. We compared
three different maturity status, being pre-peak height velocity (pre-PHV), peak height velocity
(PHV) and post-peak height velocity (post-PHV) of young soccer players considering their
percentage of tactical accuracy. Soccer players (n=84) registered in the Porto Football Association
were recruited from the In search of excellence - a mixed-longitudinal study in young athletes
(INEX) project. Study and ethical approval were obtained (CEFADE 13.2017). Biological maturation
was based on equations predicted by chronological age and anthropometric variables. The 84
players were categorized as pre-PHV, PHV, and post-PHV (n=16, 22, and 46, with 12.81±0.50,
13.95±0.78, and 14.67±0.63 years old). Tactical performance was analysed applying the System
of tactical assessment in soccer. Differences between groups for the studied tactical variable were
not found (Table 1). Our findings are in line with recent literature, corroborating that tactical
performance is not influenced by maturity status. Pre-PHV and PHV players managed the game's
space and playing time, and their interactions, in different ways to compensate for the allegedly
lower level of supposed physical fitness. Unilateral analysis can negatively influence the
observation of potential elite and sub-elite athletes. Currently, bio-banding, which consists of
grouping athletes by biological age instead of the traditional chronological age system, can be a
solution to reduce physical disadvantages, being an alternative.

Figure 1 ANOVA values for accuracy (%) in relation to maturational groups.
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Abstract
KRAS is the most frequently mutated oncogene in cancer, being mutated in approximately 40%
of colorectal cancer (CRC) cases. In CRC, KRAS plays important roles in early and late stages of
tumorigenesis and KRAS mutations are well-known exclusion biomarkers for anti-EGFR targeted
therapies. Sushi domain containing 2 (SUSD2) encodes a type I membrane protein. In cancer,
SUSD2 has been demonstrated to participate in cell proliferation, angiogenesis, immune evasion,
and metastasis. Intriguingly, its function has demonstrated to be tissue-specific, acting either as
an oncogene or tumor suppressor gene. In CRC, SUSD2 has a tumor-suppressive role, and the
interaction between SUSD2 and its ligand, C10orf99, induces G1 cell cycle arrest, inhibiting cell
proliferation.
Previously, in our group, through a proteomic analysis, mutated KRAS has shown to regulates
SUSD2 expression in CRC. So, in this project, we aim to evaluate the involvement of SUSD2
upregulation in mediating the tumor-suppressive effects of KRAS silencing. Thusly, an extended
panel of KRAS mutant colorectal cancer cell lines (HCT-15, SW480, SW620, HCT-116, LS-174T) will
be analyzed through qRT-PCR, western blot, and flow cytometry to validate SUSD2 upregulation
at mRNA and protein levels upon silencing the mutated KRAS. Afterwards, proliferation,
migration, invasion, and apoptosis assays will be performed to evaluate the functional role of
SUSD2 upregulation in CRC. So far, the resulting data suggest that SUSD2 expression increases
upon KRAS silencing at mRNA level. Furthermore, through a TCGA analysis, we validate that
SUSD2 is downregulated in CRC, namely in patients with mutated KRAS, being correlated with
microsatellite stability and stage I patients. Future works will elucidate if SUSD2 upregulation also
happens at the protein level and the functional role of SUSD2 upregulation.
This study will provide insight over the influence of SUSD2 in mediating the tumor-suppressive
effects of KRAS silencing.
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Abstract
Additive Manufacturing (AM) is a state-of-the-art technology that creates parts by consecutive
stacking of material, representing a field of significant development and research. Nextgeneration vehicles require metals such as precipitation-hardened (PH) stainless steel (SS) with
high strength and corrosion resistance, and AM will be crucial to produce such advanced required
parts. However, layer-by-layer construction of components causes a series of thermal variations.
These heating cycles encompass temperatures that exceed the material melting point, providing
stress relief and combining time-temperature profiles for solution treatment and age hardening.
Powder Bed Fusion (PBF) is an AM process variant that creates components by selectively melting
consecutive powdered material layers. Complex thermal gradients achieved in PBF AM processes
allow customization of as-built material microstructures by matching thermal heat flow to the
build's geometry, potentially reducing the need for heat treatment.
This work studies variation in PBF PH SS alloy structures' mechanical and physical properties due
to heat treatments and build geometry. Material manufacturing repeatability was evaluated
across seven geographic build locations and three PBF machines: 3D Systems ProX200, EOS
M290, and Concept Laser M2. Eight zig-zag structures of varying width reductions were built and
analyzed in two different conditions: as-built without post-processing heat treatment; and after
three-stage heat treatment. Microstructural observations and hardness measurements were
performed as a function of structure build height and thermal profile. Results show that
microstructure and hardness measurements vary as a function of geometry and that heat
treatment impacts the build microstructure. The role that heat treatment, thermal flow, and
geometry play on the measured properties provides a road map for how precipitation hardening
of stainless steels can be possible during the PBF process.
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Comparison of offensive indicators between the six best classified teams in the National
Handball Championship 1 - Group A 18/19
Maroja, Gabriel., Faculdade de Desporto, Brazil
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Abstract
The Portuguese handball has experienced in recent years an increase in its quality, which
ultimately translates into the results obtained internationally. To better understand the evolution
of handball in Portugal, it is crucial to promote studies that allow us to characterize the teams,
their tactical approach to the game and lastly find performance indicators that help explain the
differences between them. The aim of this study was to analyze the offensive indicators (Efficacy
and Frequency) of the main teams of the Portuguese National Championship and identify those
in which we found statistically significant differences. To carry out the present work, the phases
of the investigation process were fulfilled based on the Observational Methodology. The study
sample includes a total of 5653 offensive sequences, which led to 3323 attacks, resulting from
the analysis of the 29 games played in Group A of the National Handball Championship 1
2018/2019, male seniors. The statistical procedure used was Anova for independent groups
(p<=0.05). From the results obtained, it is possible to highlight the following conclusions: 1) the
F.C Porto team stood out for using, the attack organization with 7 attackers, in situations of
absolute numerical equality 7x7, obtaining higher values either in the frequency of use (38.2%)
and in the effectiveness obtained (59%), when compared to the other five teams; 2) the results
indicate that the effectiveness of attack and shot seem to be associated with the best ranked
teams, as well as the effectiveness in situations of direct counterattack and system attack with
the organization 7x6; 3) it is essential to note that in Group A 18/19, some teams adopt distinct
options, from a strategic point of view, during the offensive process (attack in 7x6 system, attack
with one less player without the empty goal, greater volume in quick reset after goal).

Keywords: Handball, Attack, Frequency, Efficacy, Portuguese Championship.

240

Neurosurgical anatomy of the opercular-insular region
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Abstract
The purpose of this work was to study the anatomy of the opercular-insular region, namely of the
lateral sulcus (Sylvian fissure) and the opercula and the relation to the branches of the middle
cerebral artery. Besides measuring the length of the lateral sulcus rami and the thickness of the
opercula, we also made a detailed characterization of the MCA branching patterns and its cortical
branches. Twenty cerebral hemispheres of ten human brains fixed in formaldehyde were used,
and the data obtained was statistically analyzed.
The posterior ramus was the longest of the rami of the lateral sulcus (p<0.001). There was a
statistically significant increase in the thickness of the opercula in an anterior-posterior direction
(p<0.001). MCA bifurcation was found in 85% and trifurcation in 15% of the hemispheres. Trunk
dominance was significantly more frequent on the right MCA when compared to the left MCA
(88.9% vs. 37.5%, p=0.05). The orbitofrontal, prefrontal, precentral, central, and anterior parietal
arteries arose more commonly from the superior trunk. The anterior temporal, middle temporal,
posterior temporal, temporo-occipital, angular, and posterior parietal arteries arose more
commonly from the inferior trunk. When present, the middle trunk gave rise to the precentral,
central, anterior parietal, and posterior parietal arteries. We found early branches in 80% of the
hemispheres.
The findings of the present work make an important contribution to the anatomical
understanding of the morphologic features of the opercula-insular region. This knowledge is
crucial to neurosurgeons who address this region in a variance of situations, as for example, in
resection of insular gliomas or middle cerebral artery aneurysm surgery. These data are essential
in preoperative planning and in the development of safer and minimally invasive surgical
approaches.
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Abstract
The viticulture is a very important economic and cultural activity in the Douro Region since it
supports and links two different sectors: agri-food and tourism. In order to improve productivity,
protect from losses and combat disease vectors, plant protection products (PPPs) are inevitably
applied. However, these products can lead to adverse effects in the supporting terrestrial
ecosystem and to adjacent aquatic systems through leaching or surface runoffs resulting on its
contamination, thus affecting aquatic and terrestrial organisms and trophic chains. Therefore,
this work has two main objectives: i) evaluate if the application of pesticides, in general, in the
Douro Region compromises soil quality and, ii) to understand if the soil can recover at the end of
each annual cycle of phytopharmaceutical treatments. Hence, soil samples were collected in two
vineyards located in the Douro Demarcated Region under integrated production mode
throughout the year of 2018 (February, April, and June) and in January 2019. For the soil quality
evaluation, physical-chemical (e.g.: pH; organic matter, pseudo-total concentration of major and
trace elements and levels of synthetic organic PPPs), and microbial indicators (enzymatic activity,
potential nitrification, and N mineralization) were measured. Finally, to understand if PPPs
application affected soil functions, ecotoxicological assays were performed with terrestrial
(Eisenia fetida and Medicago sativa), and aquatic (Aliivibrio fischeri, Raphidocelis
subcapitata and Lemna minor) organisms. The results showed that the effects observed for some
parameters cannot be attributed solely to the application of PPPs since the physical and chemical
properties of the soil also seem to contribute to these effects. However, even though PPPs
seemed to affect soil quality at the time of application, the system appears to be able to recover
from this application before the new production season.
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Abstract
The pandemic caused by the new SARS-Cov-2 virus revolutionised teaching on a global scale.
Overnight, the classroom was put aside and a new method of teaching and learning took place:
at a distance.
Teachers experienced many difficulties in turning their efforts to design a new schooling system.
But, in this adaptation process, which is difficult for all the elements involved, did the students
have a word? How do they feel in this new reality?
Given that students are an inherent part of the teaching-learning process, this study aims at
understanding how distance learning can be improved from the student's perspective, regardless
of their level of education, it is important that they can be an integral part of this new change in
education.
This study analyses a sample of 77 higher education students who indicated one or more ways in
which distance learning can be improved.
The results obtained, were divided into several categories, according to a criterion of relevance.
In the Presentation, the results will be discussed as well as followed by examples to develop
strategies for better distance learning.
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Abstract
This study was carried out with teachers working in the context of Youth and Adult Education EJA de Planaltina, in the Federal District of Brazil. We sought to understand the perceptions about
the modality in which they operate, in addition to the positions in view of the changing trends
that EJA has undergone in recent years. Right from the start, we can see that the number of
students enrolled in face- to-face EJA has been dropping year by year and some factors seem to
contribute to this: The popularization of the National Exam for the Certification of Youth and Adult
Skills (Encceja); the Resolution No. 3, of November 21, 2018, which provides for EJA in up to 80%,
taught at a distance; The change in the Brazilian government, in which the president promises
profound changes in the country's education, confronting different ideas and orientations
previously experienced by EJA. The present work thus intends to open the debate on the view of
teachers working in EJA about this field and also to allow a reflection on and about professional
practice from the projection of possible changes that EJA will face (and which it is already facing).
Going through the history of adult education since the mid-1940s and analyzing the trends of
change, the theoretical framework was built from the review of the existing literature. A survey
was also conducted, made available to all EJA teachers, in 9 schools in the city of Planaltina,
seeking to obtain subsidies for the construction of the studied professional profile, in addition to
other issues related to teaching experience in EJA. Among the results obtained, the insecurity of
the research participants regarding the future of EJA stands out, as well as the difficulty in
classifying the influences that the research participants use to think about EJA, it was observed a
combination of theories, namely identified, Human Capital Theory and Emancipatory Education.
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Meeting between museum and city: A new dialogue with Palazzo Silvestri Rivaldi
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Abstract
The present paper proposes the development of a design in a unique architectural heritage
setting in the city of Rome, the Palazzo Silvestri Rivaldi complex, built in the middle of the 16th
century and composed by two main buildings (a palace and a villa) and other adjoining
constructions and gardens, currently characterized by its high state of degradation. Set in an area
of great historical and cultural importance, the Palazzo Silvestri Rivaldi creates not only a visual
relationship but also establishes an urban connection with the Colosseum and the Roman Forum.
Through successive additions the Palazzo has lost its character and clear relation to the
surrounding urban fabric. Additionally, it is evident the lack of use and poor maintenance of both
the Palazzo and adjacent garden spaces, accentuated by the existing surrounding urban
problems, resulting in no public participation or utility. Consequently, the Palazzo Silvestri Rivaldi
is invisible to the city, requiring a re-reading and intervention criteria that will allow its return to
the urban context.
In this way, a new dialogue that connects the Palazzo complex to the current needs of the city is
proposed, with the adaptation of its spaces to a new program - Imperial Forum Museum hub.
An extension proposal is elaborated in order to reinforce the architectural and cultural interest
of the pre-existing building, its patios/courtyards and ludic garden, preserving the original
character of its diverse spaces. The proposal also aims to explore different atmospheres that
enhance the historical and cultural heritage, thus opening the whole ensemble to the community,
in order to have a relevant role in the life of the city, providing urban and social development.
This study is part of a master thesis on Master´s Degree in Architecture, at FAUP, 2019/20, under
the supervision of Helder Casal Ribeiro.
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Abstract
Purpose: The anatomical knowledge of cranial nerves in the neck is of the uppermost importance
in a great variety of neck surgeries. The aim of this anatomical study was to analyze distances and
anatomical relations between the lower cranial nerves and important neck landmarks.
Methods: Anatomical study based on neck dissection in Thiel embalmed cadavers. Anatomical
relations and distances between the vagus (X), accessory (XI) and hypoglossal (XII) nerves and
important neck landmarks were registered and compared. The relation between the emergence
of the great auricular nerve and the posterior border of the sternocleidomastoid muscle and
certain anatomical aspects of the ansa cervicalis were also studied.
Results: A total of 18 neck dissections (7 bilateral, 4 unilateral) were performed on 11 adult
cadavers (mean[SD] age: 74.2[12.9] years, 4 male, 7 female).
The X nerve was posterolateral to the common carotid artery and medial to the internal jugular
vein (IJV) in 55.6% of the cases. In relation to the IJV, the XI nerve travelled mostly
anteromedial(44.4%) at the level of the jugular foramen, posterior(50%) at the posterior belly of
digastric muscle and posterolateral(77.8%) below the digastric muscle. The XII nerve was
inferior(50%), medial(33.3%) and superior(16.7%) to the digastric tendon.
The distance between the XII nerve and the carotid bifurcation was significantly superior in the
male gender (mean[SD]: 31.7[6.8]mm vs 18.5[7.9]mm, p=.003). Also, the distance between the
origin of the occipital artery and the point where it crosses the XII nerve was significantly higher
in females (median[IQR]: 7[12] vs 4[4], p=.012).
Conclusions: There is a great variability in the anatomical position, course and distances between
the lower cranial nerves and traditional anatomical landmarks in the neck.
The topography of the lower cranial nerves can vary even with the gender. A proper anatomical
knowledge is crucial in neck surgery to prevent potential nerve injuries.
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Siedlung Halen: How to live together
Salazar, Bárbara Marta, Faculdade de Arquitectura, Portugal
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"Might distancing itself be a thing to reconsider life." - Ben Ware, The Earth seen from the Moon,
Junho 2020.

Abstract
When one thinks about the notion of home, one tends to think about private life and personal
space: the walls that surround the room(s) and the closest people or objects that contain one´s
memories. For some, home even translates the words community or neighbourhood. For the
architect, a home implies a housing project, which in turn implies to imagine a shape for a single
unit and thus to imagine an association of units. However, there´s no ideal shape to build,
rather there´s a great number of typologies and systems of organisation.
The siedlung concept alongside the cooperatives movements are once again at the centre of the
housing debate. We intend to research the formal aspects of this housing model, including the
communities raised by adopting so. For that, we go through the modern movement until some
late and contemporary examples/derivations. The purpose is to consider the final result/form of
the settlement but also to consider the development process that led to successful projects - as
sustainable and long living structures.
With Atelier´s 5 Siedlung Halen as a starting point, this paper tries to emphasize the factors that
contributed to its resistance and adaptability over time. At first, it seems hard to compare a
scenario of the post war with today, however, we do share the need for a more sustainable and
long last design. Therefore, we must select carefully the existent tools to ensure a better future
for our cities and to be aware on how to change our lives.
This study is part of an ongoing master thesis on Master´s Degree in Architecture, at FAUP,
2020/21, under the supervision of Helder Casal Ribeiro.
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Abstract
The year 2020 will always be a mark on Human History due to the dissemination of the new
coronavirus, a global threat that has been harming uncountable areas of society. In this scenario,
sports were also greatly affected. For the first time in History, the Olympic Games were
postponed, causing a physical and psychological impact on all involved, especially athletes. Within
this context, it is essential to understand how Olympic and Paralympic athletes are dealing with
this pandemic crisis. Therefore, the current study aimed to analyse the coping strategies used by
Portuguese Olympic and Paralympic athletes to manage the psychological impact of COVID-19
lockdown and of the postponement of the Tokyo Olympic Games 2020. Using a qualitative
methodology, data were collected through semi-structured online interviews with 15 athletes
(M = 29,9 ± 5,5 years) from both sexes (nfemale = 6; nmale = 9), including 13 Olympic and two
Paralympic, from various sports. Among these, three were already qualified for the Olympic
Games at the time of the interview. All athletes were included in the Tokyo 2020 Project of the
Portuguese Olympic Committee. A content analysis revealed that the participants used: (a)
emotion-focused coping strategies such as selective attention, looking for the positive side of
negative events, and cognitive reappraisal, to deal with their emotions; and (b) problem-focused
coping strategies, such as problem-solving strategies, finding alternative channels of gratification,
developing new standards of behaviour, and learning new skills and techniques. Overall, athletes
seemed to focus more on themselves, trying to regulate their emotions to relieve the impact of
the event through cognitive and motivational changes. These findings could now be used to
develop a more adequate psychological intervention for athletes for future encounters with
stressful situations, promoting strategies that help them minimize the impact of negative events.
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Abstract
We currently assist to the rising promotion and implementation of organic agriculture as an
alternative to conventional farming. This production system is perceived as being less harmful
towards the environment, because the use of natural fertilizers and pest controls are taken as
more sustainable approaches. However, their natural origin isn´t automatically reflected in a
lower environmental toxicity, being important the extensive understanding of the application of
compounds like Cu or S in organic farming.
Organic agriculture is highly dependent on Cu-based fungicides, which have left a legacy of
accumulation in soils and toxicity to non-target organisms, due to its use for more than a century.
For this reason, successive restrictions on their use have been applied, and alternatives to
conventional Cu-based fungicides are now considered a necessity. Such products are now
available and being used by farmers, and primarily consist in formulations with lower Cu contents
and reduced particle size: this provides greater efficiency of these fungicides, and hypothetically
allows for reduced inputs of Cu in agricultural ecosystems.
Since properties of Cu aren´t the same at the micro or nanoscale, when compared to its bulk
form, it is of extreme relevance not only to evaluate their efficiency, but also to properly assess
the impacts of these new formulations when introduced in the environment. For these reasons,
the aim of this work was to characterize some of the new Cu-based formulations approved for
organic farming in Portugal and assess their toxicity towards a pathogenic and a white-rot fungi
species. The results obtained revealed that these new formulations take advantage of coformulants to achieve their efficiency, whilst some aren´t even mentioned in labels. They have
also shown that traditional formulations resulted in higher inhibition rates of fungi growth than
new formulations, with different performing results for different species.
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Abstract
Introduction: Breast cancer is the most diagnosed cancer and has one of the highest mortality
rates worldwide for both sexes. Cancer cells have altered metabolic pathways to support their
high proliferation rates, and these include an increased need of glucose (Warburg effect) and
glutamine (‘glutaminolysis’). Correspondingly, most cancer cells overexpress glucose and
glutamine transporters (GLUT1 (SLC2A1) and ASCT2 (SLC1A5), respectively). In this study, the
anticarcinogenic effect and the effect on glucose and glutamine uptake of several distinct
phenolic acids (caffeic, ferulic, protocatechuic, p-coumaric and gallic acids) was assessed. This
class of non-flavonoid polyphenols has yet to be extensively studied.
Experimental: The human breast adenocarcinoma cell line (MCF-7 cells) was exposed to three
distinct concentrations of the phenolic acids (1, 10 and 100 μM) for 24 h, and migration,
proliferation, culture growth, viability and glucose (by using the glucose analogue 3H-deoxy-Dglucose (3H-DG)) and glutamine (by using 3H-L-glutamine (3H-GLN)) cellular uptake were
determined.
Results: Ferulic acid stimulated cell migration, while protocatechuic and gallic acids decreased it;
ferulic acid inhibited, and protocatechuic acid increased cell proliferation and caffeic, ferulic and
gallic acids diminished culture growth, while protocatechuic acid augmented it. In the nutrient
uptake experiments, protocatechuic acid reduced and gallic and ferulic acids increased 3H-DG
uptake. Finally, caffeic and p-coumaric acids decreased sodium-independent 3H-GLN uptake
while ferulic and gallic acids decreased sodium-dependent 3H-GLN uptake and caffeic acid
increased it.
Conclusion: This study proved that these natural compounds can have several effects on MCF-7
cells, worth of being further studied as anticarcinogenic compounds.
Acknowledgements
Supported by FCT (UID/BIM/04293/2013).
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Abstract
The epidemiologic context of animal cancer is a growing field around the world. Concerning this
subject, a Veterinary Oncology Network (Vet-OncoNet) was created in the grounds of ICBAS-UP,
as a pioneer in Portugal. Is in the core of this network that this study was develop and having by
subject of study the population of animals that attend the University Veterinarian Hospital UPVET- with suspected neoplastic disorders.
The work was carried out between August 2020 and February 21 with data taken from the
management system, GURUVET, from 2019 and 2020 of all diagnoses that ended in "oma" or
with the term "neoplasia". 620 records were exported. These were appraised individually with
the analysis of the clinical record. Only records with confirmation of neoplasm were selected.
The confirmed data are inserted in a spreadsheet that "feeds" the production of an interactive
and real-time report available to those responsible for the UPVet. That being, 231 confirmed
records (37,3%) here obtained. 202 of which were dogs (87%) and 29 cats (13%). The main breeds
affected in dogs were Labrador Retriever (12,3%) and in cats the Common European (55,2%).
Concerning diagnosis methods, histopathology is the more registered (50,7%) followed by
cytology (41,1%). The most affected system was the skin (59,7%) followed by mammary gland
(24,4%). In dogs the most prevalent morphology is lipoma (29,7%), followed by mast cell tumor
(17,3%) and mammary gland mixed tumor (4,0%). In cats this tendence changes being the most
prevalent tumor the squamous cell carcinoma (17,2%) and mammary gland tubulopapilary
carcinoma (13,8%) Regarding therapeutics modalities, 44,6% were submitted to surgery, 4,3% to
chemotherapy and 1,7% to both.
This is one of the first inference made with UPVET animal cancer data and Vet-OncoNet providing
real-time frequencies and features of animal neoplasms disorders attended.

Keywords: Oncology, Veterinary Medicine, Data, Neoplasms, Companion Animals.
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Plastic - The Downside of Ubiquity
Moura, Joana, Faculdade de Letras, Portugal

Abstract
This research aims to analyze the impact of marine pollution caused by plastic debris through the
eye of a photographic artist. Today, most of the objects used in our daily lives are made of plastic
or contain plastic in their composition. Its extraordinary power of ubiquity, adaptability and
versatility was what conquered society, which surrendered itself blindly to this material. In recent
years, however, this relationship has revealed worrying signs of lack of control, with radical
consequences for human beings and for Nature, as not only are we still addicted to plastic, but it
has also come to define landscapes in different ecosystems, and to integrate the food chain of
many organisms. In this context, what role can artistic photography, and, in particular, Mandy
Barker's photography, play? Why does she put plastic at the center of her compositions? What
photographic devices and methodologies does she use to capture our attention? To answer these
questions, I browsed through her website and viewed interviews she gave and read scientific
articles to document myself on the topic of plastic. Through a formal analysis of the photographic
images, we are able to better perceive the metaphors behind these works of art.
Immersive and dazzling, not rarely intriguing, these photographs tell a story of chilling outlines.

Keywords: Plastic; Mandy Barker; Photography.
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Gravity and Something Graceful, The Potencial of Banality
Alves, Sara, Faculdade de Arquitectura, Portugal
Casal Ribeiro, Helder, Faculdade de Arquitectura, Portugal
Sara Alves1, Helder Casal Ribeiro2
1Student at Faculty of Architecture, University of Porto, Portugal
2Assistant Professor FAUP; Researcher CEAU - FAUP Group Atlas da Casa - Identidade e
Transferência

Abstract
Fragments, chances, references, places and objects of affinity hover in the diary records of Aldo
Rossi and Smiljan Radic. The reading and confrontation approach(es) start from this common
autobiographical condition.
For both authors, the process suggests itself as a Revisited Time that operates eminently with
Memory - Distillation, Curation and Evolving. Memory triggers reveal themselves more or less
diffusely in their works, but appear clearly in the approach and construction of the architectural
problem.
In a first moment of curation and selection of their memories, they reveal their showcase of
references and affinities. Radic highlights the potential of the Circus tent, a foundational archaic
system, orphaned in architectural history. Rossi suggests the Theater as a primordial analogy for
architecture - "the fixed scene of man". These archetypes do not characterize or exhaust their
works, but emerge from them and are part of them.
The process is triggered by analogies, illustrations, stories or tales that give rise to the Bestiary
(Monstruário) which stands as a moment of experimentation. Prototypes, analogies or follies that
synthesize in fixed and precise forms the questions of their imaginary, that interest them at the
moment and which are transferred from prototype to prototype, from prototype to work of
architecture.
Starting from an approach to the common object, and "to things that are only themselves", this
paper intends to give notice of the production
(theoretical and practical) of two authors who converge into architecture in its essence, in its
natural condition of duality - Gravity and Grace.
This study is part of an ongoing master thesis on Master´s Degree in Architecture, at FAUP,
2020/21, under the supervision of professor Helder Casal Ribeiro.
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Fully biodegradable PEG-dendrimers to act as efficient vectors of different siRNA
sequences
Silva, Duarte, I3S, Portugal
Pêgo, Ana P., I3S, Portugal
Leiro, Victoria, I3S, Portugal

Abstract
Gene therapy has been often proposed as an option for the treatment or prevention of a wide
variety of diseases. It consists of delivering nucleic acids to target cells in order to modulate their
gene expression. The use of siRNA molecules to downregulate gene expression has shown good
results in the clinical field (1). This transport is done by nucleic acid nanocarriers called vectors.
Cationic dendrimers are non-viral vectors showing great promise (2), due to their natural
globular, well-defined, multi-functionalizable and ultra-branched structure, as well as their low
polydispersity and changeable size, and remarkable ability to protect nucleic acids, in compact
nanostructures (dendriplexes)(3,4). However, most dendrimers are non-degradable under
physiological conditions, which can lead to bioaccumulation of synthetic materials, resulting in
unwanted cytotoxicity. To overcome this hurdle, our group has developed a new family of fully
biodegradable azide-terminated PEG-GATGE (Gallic Acid Triethylene Glycol) dendrimers to act as
carriers for different biomedical applications (5)
Here, we present the synthesis of PEG-GATGE dendrimers and their amine-multifunctionalization
to act as efficient carriers of siRNA. PEG-GATGE were synthesized until generation 3,
functionalized, by click chemistry, with different peripheral amine groups and characterized. They
showed a great ability to complex different sequences of siRNA and so we are taking the first in
vitro tests to evaluate their transfection efficiency.
References
1. Castanotto, D., et al., Nature, 2009. 457(7228): p426
2. Leiro, V. et al. Adv. Funct. Mater. 2018. 28(12).; DOI: 10.1002/adfm.201700313
3. Leiro, V., et al. J Mater Chem B, 2017. 5(25): p4901
4. Leiro, V., et al Curr Gene Ther, 2017. 17(2): p105
5. Pêgo AP, Leiro V et al inventors; Biodegradable Dendritic Structure, Methods and Uses Thereof.
WO/2017/203437

254

Topology and Disorder in Nodal Loop Semimetals
Silva, João, Faculdade de Ciências, Portugal
Castro, Eduardo V., Centro de Fı ́sica das Universidades do Minho e Porto, Departamento de
Fı ́sica e Astronomia, Faculdade de Ciências, Universidade do Porto, Portugal, Portugal
Araújo, Miguel A. N. , Departamento de Fı ́sica, Universidade de Évora, Portugal, Portugal
Ribeiro, Pedro, CeFEMA, Instituto Superior Técnico, Universidade de Lisboa, Portugal, Portugal
Gonçalves, Miguel, CeFEMA, Instituto Superior Técnico, Universidade de Lisboa, Portugal,
Portugal

Abstract
Topological quantum matter has attracted a great deal of attention recently due to the
robustness (topological protection) of certain material properties to perturbations like small
disorder. As disorder is increased, a topological transition may occur. Here we investigate the fate
of a novel topological system - the nodal loop semimetal - under increasing chiral disorder.
Extending results obtained for a simplified model in 1D, we show that the 3D nodal loop
semimetal undergoes a topological phase transition at finite disorder strength, where the
topological semimetal gives way to a trivial metal.
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Wild Opuntia ficus-indica from northeast of Portugal: Nutritional composition
Jorge, Ana O. S., Faculdade de Farmácia, Portugal
Costa, Anabela S. G., Faculdade de Farmácia, Portugal
Oliveira, M. Beatriz P. P., Faculdade de Farmácia, Portugal

Abstract
Opuntia ficus-indica is a fruit-bearing cactus, native to Mexico, currently spread on all continents
due to its outstanding propagation capability and resistance to arid climate. Many studies were
performed on cultured and commercial plant fruits, namely chemical composition and
antioxidant power.
In the northeast region of Portugal, a colony of wild Opuntia has been growing over the past few
years. Due to the lack of studies regarding wild varieties, this work presents the nutritional
composition of fruits from the referred wild plants.
Fruits were collected, in summer and winter of 2019, from a tree in Freixo-de-Espada-à-Cinta/Alto
Douro region of Portugal. Macronutrient data for the seed, peel, pulp and juice were obtained
according to AOAC methods [1]. The seed showed the highest protein (6.7-6.8% dry weight, dw)
and fat (6.1-7.1% dw) percentages. Fiber was the more abundant macronutrient in all parts of the
fruit.
A HPLC-ELSD method allowed evaluating the free sugars [2]. The juice was the richest in total
sugar (92-82% dw). The main sugars were glucose and fructose, but sucrose was also present in
the seed and the peel.
Recent changes in water availability have increased this plant's territory as it flourishes in semiarid regions. This behavior can transform this plant as a suitable option to increasing food
production in these areas, where water shortage does not allow a regular agricultural activity.
References
[1] AOAC (2012). Official methods of analysis of Association of Official Analytical Chemistry, 19a
ed. AOAC International, Maryland, EUA.
[2] C Ma, Z Sun, C Chen, L Zhang, S Zhu. (2014). Simultaneous separation and determination of
fructose, sorbitol, glucose and sucrose in fruits by HPLC-ELSD. Food Chemistry.
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The concept of action: a review of Donald Davidson’s definition
Ramos, Luís C. V., Faculdade de Letras, Portugal

Abstract
First, the main objective of this research was to give an answer to the question: What does an
action consist of?
Second, I followed the methodological procedure adopted by Sofia Miguens and Susana Cadilha
in the book Ação e Ética. Conversas sobre racionalidade prática. That is, just like them, I
researched the answer to the question within the scope of the distinction drawn by Donald
Davidson between events that are actions and events that are not actions.
Then, armed with this goal and this method, I divided my research into three steps: (1) I dedicated
the first step to presente, in detail, Davidson's definition of action; (2) I dedicated the second
step, with the conceptual help of G. E. M. Anscombe, to criticize that definition; (3) and I
dedicated, finally, the third step to present, based on the confrontation between these two steps,
a review of Davidson´s defenition from which arised my own definition for the concept of action.
In this new defenition, (1) although I believed that is necessary to preserve the idea advocated by
Davidson that an action consists of an event in which cause-effect structure, its cause is an
intention, (2) I also believed that this is not sufficient, because, contrary to what Davidson seems
advocates, according to the idea which I designated, with the conceptual help of Anscombe, as a
principle of the form-content unity, it is not enough that intention just formally causes the effect,
but, on the contrary, the effect has to be caused both by form of the intention and by the content
that fills that form. (3) Therefore, I defended that an action consists of an event whose formcontent unity of the intention that causes the efect is tantamount to form-content unity of the
effect caused by it.
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Role of Gln3 and amino acids in the yeast model of Niemann-Pick type C1
Costa, Rafaela S., I3S, Portugal
Martins, Telma S., I3S, Portugal
Pereira, Clara, I3S, Portugal
Costa, Vítor, I3S, Portugal

Abstract
Niemann-Pick type C1 (NPC1) is a rare lysosomal storage disease with neurological and visceral
involvement, caused by loss-of-function mutations in NPC1, a protein that regulates intracellular
lipid transport. NPC1 cells accumulate lipids (cholesterol and sphingolipids) in lysosomes and late
endosomes, ultimately causing premature death. We have previously shown that yeast lacking
Ncr1, orthologue of human NPC1, also display a shortened chronological lifespan (CLS) associated
with mitochondrial dysfunction and ceramide activation of the Sit4 protein phosphatase, leading
to Gln3 activation. Gln3 is a GATA transcription factor that regulates GDH1 (glutamate
dehydrogenase 1) and GLN1 (glutamine synthetase), and is inhibited by the amino acid sensor
TORC1. This work aimed to assess the role of Gln3 activation and changes in amino acid
homeostasis in ncr1Δ phenotypes. Cells lacking Ncr1 showed decreased TORC1 activation, yet
failed to induce autophagy at stationary phase. GLN3 deletion in ncr1Δ cells slightly increased CLS
but did not restore TORC1 activation, autophagy or mitochondrial function. Notably, the
supplementation of Glu, Gln or α-KG (a precursor of Glu and Gln) significantly increased CLS,
associated with TORC1 inhibition. The analysis of amino acid levels in intact cells and isolated
vacuoles (ongoing studies) aim to characterize how amino acid homeostasis is disrupted in this
model of NPC1.
Acknowledgements
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Development of a software for characterizing nanoparticle transport in biorelevant media
using real-time video microscopy
Gabriel, Leandro, Faculdade de Engenharia, Brazil
Almeida, Helena, I3S, Portugal
Sarmento, Bruno, I3S, Portugal
das Neves, José, I3S, Portugal

Abstract
The study of nanoparticle motion in complex biological media provides valuable hints for
understanding the physics of particle transport and the structural features of the surrounding
environment. Multiple particle tracking is a technique that enables quantifying the movement of
individual nanoparticles using real-time video microscopy. Transport can be characterized in
media such as biological fluids, tissues or even single cells. Trajectories are extracted using
algorithms commonly available in image processing software (e.g., the particle-tracking plugin of
ImageJ) by linking the centroid of nanoparticles between subsequent frames of short-duration
videos. However, subsequent manual conversion of trajectories into relevant transport
parameters is a tedious process that involves iterative calculations. The procedure is time
consuming and prone to user-related errors, and requires substantial computing resources. Thus,
we developed a new, fast and user-friendly software comprising a Graphical User Interface on
top of a free Python library (TrackPy). The software allows analyzing tracking data and calculating
mean squared displacement (MSD) and effective diffusivity values of sub-micrometer particles
based on their xy coordinates. This tool is further able to extract values of time-independent
diffusion coefficient and anomalous diffusion exponent from MSD vs. time-scale plots, and to
categorize individual and ensemble particle transport as immobile, sub-diffusive or diffusive. We
tested and validated the software by analyzing trajectories collected from video microscopy of
carboxyl-functionalized polystyrene particles (100-200 nm) dispersed in artificial intestinal
mucus. The software was shown able to accurately process large datasets and provide
numerical/graphical representation of different variables within a few seconds. Overall, the
proposed software has the potential to be used in high-throughput analysis of nanoparticle
transport in biorelevant media.
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New Maps of the Dark Side
Lapel, Axel, IA, France
Martins, Carlos J. A. P., IA, Portugal

Abstract
The growing amount of observational evidence for the recent acceleration of the universe
demonstrates that canonical theories of cosmology and particle physics are incomplete (if not
incorrect) and that new physics is out there, waiting to be discovered. The most fundamental task
for the next generation of astrophysical facilities is to search for, identify and ultimately
characterize this new physics. The acceleration is seemingly due to a dark component whose lowredshift gravitational behaviour is very similar to that of a cosmological constant. However,
currently available data provides very little information about the high-redshift behaviour of this
dark sector or its interactions with the rest of the degrees of freedom in the model.
It is increasingly clear that tackling the dark energy enigma will entail significantly extending the
redshift range where its behaviour can be accurately mapped. New facilities such as Euclid (ESA),
the ELT (ESO), and the SKA, have dark energy characterization as a key science driver, and in
addition to increasing the range and sensitivity of current observational probes will allow for
entirely new tests, such as the redshift drift: a unique way of watching the universe expand in real
time.
In this talk, we will explore some of the landscape of physically viable dark energy and modified
gravity paradigms and present our work on optimized strategies for future experiments, including
synergies between them.
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Architecture: the Condition of Silence
Araújo, Cláudia M., Faculdade de Arquitectura, Portugal
Ribeiro, Helder C., Faculdade de Arquitectura, Portugal

"Silence is not merely an auditory experience of the absence of sound; it is a multi-sensory and
existential experience of being, rather than of listening." Juhani Pallasmaa
Abstract
In an increasingly fast-paced world, it is difficult to find time and space to be with oneself. We
have become familiar to the disruptive noise and strangers to the sound of silence. Silence as a
suspension in time, that opens space and guides us to contemplation. Silence as something
intimate, that gives opportunity for the self to be heard. Silence as an intrinsic quality to
architecture, as a spatial narrative or expression.
Contemporary art has been exploring this kind of silence through painting, sculpture, music,
poetry. In architecture, the theme is often associated with sacred spaces. Hence, we will focus on
the study of the Bruder Klaus Field Chapel, by Peter Zumthor. Through the study of the author´s
texts, drawings, and photographs, we aim to understand how each architect constructs his own
silence and in what way it can be a hidden protagonist in architecture.
With this paper, we seek to address these reinterpretations of sacred space and question how
they create a condition of silence. Indeed, how can a piece of art, specifically a work of
architecture, bring us a moment and a place of quietness? How can architecture, through its
multisensory essence, touch us? How can it generate an individual and unique experience while
being an instrument that brings awareness to our consciousness? Ultimately, how can we
establish a connection between architectural form and an atmosphere of silence?
This study is part of an ongoing master thesis on Master´s Degree in Architecture, at FAUP,
2020/21, under the supervision of Helder Casal Ribeiro.
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Relationship between eating behaviour of children with failure to thrive and eating
behaviour of their parents/caregivers
Machado, Sarai, Faculdade de Ciências da Nutrição e Alimentação, Portugal
Poínhos, Rui, Faculdade de Ciências da Nutrição e Alimentação, Portugal
Vasconcelos, Carla, Centro Hospitalar Universitário de São João, Portugal
Correia, Flora, Faculdade de Ciências da Nutrição e Alimentação, Centro Hospitalar Universitário
de São João, Portugal

Abstract
Introduction: The knowledge of eating behaviour determinants allows the elaboration of
strategies that prevent and treat their imbalances, as seen in children with feeding disorders,
which in the most severe cases reflects in failure to thrive.
Aim: To relate eating behaviour of children with failure to thrive and eating behaviour of
parents/caregivers.
Methods: The Children´s Eating Behaviour Questionnaire (Food responsiveness, Emotional overeating, Enjoyment of food, Desire to drink, Satiety responsiveness, Slowness in eating, Emotional
under-eating, Food fussiness) and the Dutch Eating Behavior Questionnaire (Restrained,
Emotional and External eating) were used to assess children´s and their parents/caregiver´s
eating behaviour.
Main results and discussion: A sample of 33 children (median age = 10 years; range: 3 to 13) was
assessed, presenting higher scores in subscales related to food avoidance and lower related to
food approach. A positive association between food responsiveness in children and external
intake in parents/caregivers (R = 0.385, p = 0.027) is concurring with both constructs that reflect
the influence that external attributes of food have on intake. The positive relationship between
the parent´s/caregiver´s restraint and children´s emotional over-eating (R = 0.485, p = 0.004) was
not expected, as children that witnessed a more restrictive control, concerning intake and weight
status, revelled a superior disinhibition of their intake mediated by their emotions. Parents who
try to have greater control of their intake may also apply greater control to their children's intake,
pressuring to eat, which can lead to a greater intake, even if under the influence of negative
emotions. However, these parenting practices are often associated with children with lower
weight.
The relationships identified reflect the importance of interventions addressing eating behaviours
of the whole family.
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Eating behaviour of children with failure to thrive: the role of family history and siblings
Machado, Sarai, Faculdade de Ciências da Nutrição e Alimentação, Portugal
Poínhos, Rui, Faculdade de Ciências da Nutrição e Alimentação, Portugal
Vasconcelos, Carla, Centro Hospitalar Universitário de São João, Portugal
Correia, Flora, Faculdade de Ciências da Nutrição e Alimentação, Centro Hospitalar Universitário
de São João, Portugal

Abstract
Introduction: Besides family history, the impact of siblings on eating behaviour of children and
adolescents as role models and social peers, has not yet been widely studied.
Aim: To study the relationship between eating behaviour of children with failure to thrive and the
number of siblings and their age, as well as to evaluate their family history.
Methods: In this study we evaluated 33 children with failure to thrive and assessed their eating
behaviour through the Children's Eating Behaviour Questionnaire.
Main results and discussion: In 33,3% of the children were reported prior cases of failure to thrive
and/or underweight in the family, higher than the reports of overweight and/or obesity (30,3%).
We found a relationship between having older siblings and higher scores in the subscales
"Enjoyment of food" (mean = 2.00, sd = 0.60 vs. 2.59, sd = 0.93, p = 0.046) and "Emotional overeating" (mean = 1.64, sd = 0.47 vs. 2.07, sd = 0.70), although not statistically significant (p = 0.055)
and with lower "Food fussiness" (mean = 3.77, sd = 0.55 vs. 3.09, sd = 0.91, p = 0.017). Thus,
having older siblings favours the pattern of attraction to food and decreases at least one
avoidance subscale. Although this model of behaviour is more favourable, suggesting a greater
intake, especially considering their clinical status, the association between their weight status is
contradictory. Having older siblings correlates with lower weight percentiles (n = 17; median =
16.5 vs. 1.00, p = 0.023), regarding BMI percentile, despite not being statistically significant (p =
0.121), children with older siblings showed a lower median (25.5 vs. 8.0). Older siblings seem to
act as models and they also imitate the role played by caregivers, encouraging thinner siblings to
eat more. The family history report and the relationships identified reflect the importance of the
household in the construction of children´s eating behaviour.
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Perisynaptic Schwann cells control acetylcholine spillover from motor endplates through
nicotinic α7 receptors operating a Rho-kinase and nitric oxide synthase-dependent
mechanism
Sousa-Soares, Carlos, ICBAS, Portugal
Noronha-Matos, José Bernardo, ICBAS, Portugal
Correia-de-Sá, Paulo, ICBAS, Portugal

Abstract
Ionotropic nicotinic receptors containing α7 subunits (α7 nAChRs) on perisynaptic Schwann cells
(PSCs) control acetylcholine (ACh) spillover from motor nerve terminals through adenosine
release via equilibrative nucleoside transporter 1 and retrograde activation of presynaptic A1
inhibitory receptors (Noronha-Matos et al., 2020, J Neurochem). Yet, the intracellular pathway
fostering adenosine outflow from PSCs in response to α7 nAChR activation remains elusive. Here,
we investigated the role of Ca2+-sensitive nitric oxide synthase (NOS) and Rho-kinase (ROCK)
enzymes in this mechanism. Rat phrenic nerve-hemidiaphragm preparations were mounted on
the stage of an upright epifluorescence microscope for real-time measurements of transmitter
exocytosis, intracellular Ca2+ and NO transients using FM4-64, Fluo-4 NW, and DAF-FM diacetate
fluorescent dyes, respectively. Selective activation of α7 nAChRs with PNU-282987 (300 nM)
transiently increased Ca2+ and NO levels inside PSCs. The NO signal reached 35±7% of the maximal
effect of the NO donor, SIN-1 (10 μM). Inhibition of nerve-evoked transmitter exocytosis by PNU282987 (300 nM) was prevented by NOS and ROCK inhibitors, L-NOARG (100 µM, n=7) and H1152
(3 µM, n=6), respectively, but not by ODQ (n=5, 10 µM), an inhibitor of soluble guanylyl cyclase
(sGC). These results demonstrate that (1) α7 nAChRs activation transiently increases Ca2+ and NO
levels inside PSCs, and that (2) the subsequent inhibition of ACh exocytosis relies on Ca2+-sensitive
NOS- and/or ROCK-dependent pathways, without requiring canonical sGC activation.
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Evaluation of the outpatient parenteral antimicrobial therapy practice at the Local Health
Unit of Matosinhos: methodology development and analysis of the first-year data
Santos, António P., Laboratory of Pharmaceutical Technology, Department of Drug Sciences,
Faculty of Pharmacy, University of Porto, Portugal
Campos, Pedro, Pharmacy Service, Pedro Hispano Hospital / Local Health Unit of Matosinhos,
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Barbosa, Carlos M., Laboratory of Pharmaceutical Technology, Department of Drug Sciences,
Faculty of Pharmacy, University of Porto, Portugal

Abstract
Iv. administration of antibiotics for exclusive hospital use to outpatients who were discharged
early is a practice adopted at the Local Health Unit of Matosinhos (ULSM) for about a decade.
The present work constitutes the first stage of a retrospective cohort study aiming to evaluate
this practice. Our aim was to develop an appropriate methodology for this purpose and to apply
it to the analysis of data corresponding to the first year of existence of digital records (20152016).
All cases of outpatient parenteral antimicrobial therapy (OPAT) during the established period
were considered. Data collection followed the principles of minimization, confidentiality and
pseudonymisation. The methodology developed included conducting a descriptive test for all
variables, analysing the frequencies corresponding to each one. The Shapiro-Wilk normality test
was adopted to differentiate continuous variables with and without normal distribution. The
Student's t and the Mann-Whitney U tests were used to evaluate the level of association between
continuous variables with and without normal distribution, respectively. To compare categorical
variables, the Chi-square independence test was used.
The software IBM SPSS Statistics 26.0 was used for calculations. A preliminary assessment of the
practice was carried out using the methodology developed. During the study period, 39 cases
were registered involving 38 patients. Most of the cases resulted from infections of the
respiratory system. 22 distinct microorganisms were identified, including multidrug-resistant
bacteria. The most prescribed antimicrobials were ertapenem (33%) and the association of
piperacillin with tazobactam (26%). The calculated readmission rate was 21%.
The OPAT adopted at ULSM appears to be in line with similar programs in other countries, namely
with regard to the readmission rate. However, there is room for improvement. Future studies
including a longer time period are necessary to confirm these results.

265

Weight variation and eating behavior: dietary restraint, intuitive and mindful eating and
eating self-efficacy
Rech, Francielle R. F., Faculdade de Ciências da Nutrição e Alimentação, Portugal
Bedeschi, Lydiane B., Instituto de Alimentação Consciente e Intuitiva, Brazil
Poínhos, Rui, Faculdade de Ciências da Nutrição e Alimentação, Portugal

Abstract
Introduction: The difficulty in maintaining weight loss involves relevant eating behavior features.
While dietary restraint may have unfavorable implications, dimensions of eating behavior based
on intuitive and conscious eating, such as eating self-efficacy, seem to strengthen the
construction of adaptive eating attitude.
Aim: To relate eating behavior dimensions (different types of dietary restraint, intuitive eating,
mindful eating and eating self-efficacy) with weight status and weight variation.
Methods: Convenience sample composed of 252 Portuguese adults (71.8% female) with a mean
age of 37 years (SD = 12) and mean BMI of 24.5 kg/m2 (SD = 4.6). Height, weight and weight
variation in the last year were self-reported. To study eating behavior the Subscales of Flexible
and Rigid Control of Eating Behavior, the Intuitive Eating Scale, the Mindful Eating Questionnaire
and the Global Eating Self-Efficacy Scale were applied.
Results: Rigid control was associated to higher BMI, and rigid and flexible control presented a
relationship with the cyclic variation in weight. In the opposite direction, there was a relationship
between intuitive eating and weight stability, as with lower BMI. Eating self-efficacy, besides
being associated with lower BMI, was related to weight loss. The relationship of mindful eating
with the weight variables was non-significant. Predictors of higher BMI among females were
higher levels of rigid control and lower levels of eating self-efficacy, whilst among males a lower
level of intuitive eating was a predictor of weight gain and "cyclic weight".
Final remarks: Additional longitudinal researches may clarify the direction of these relationships.
However, this research highlights the clinical implication of behavioral strategies based on the
principles of intuitive and mindful eating and eating self-efficacy aimed at weight management.

Keywords: Eating behavior, weight stability, intuitive and mindful eating, eating self-efficacy,
eating restraint.
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Promising anticancer activity exerted by extracts of Corema album leaves
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Abstract
Background: Corema album, also known in Portugal as "camarinha", is a shrub endemic to the
Atlantic coast of the Iberian Peninsula and its fruit has been used for centuries in traditional
medicine or as a food ingredient. C. album berries contain polyphenolic compounds that
attracted research attention regarding its health benefits spanning from prevention of
cardiovascular and neurodegenerative diseases to protection against oxidative stress,
inflammation, and cancer. However, there is still limited information regarding the possible
health benefits of the C. album leaves. Aims: This work aimed at evaluating the antioxidant and
anti-cancer potential of ethanolic extracts prepared from fresh and anaerobically fermented C.
album leaves.
Methods: The properties of the two extracts were studied through the quantification of the total
phenolic content (Folin-Ciocalteu method) and DPPH radical scavenging assay. The potential
anticancer effects were studied in triple-negative MDA-MB-231 breast cancer cells treated with
extracts normalized to total phenolic content. Data were analyzed with Student´s t-test.
Results: Total phenolic quantification revealed that C. album leaf extract is rich in polyphenols
(67.09 ± 4.03 mg GAE/g DW), and fermentation of leaves increased the availability of phenolic
content (235.92 ± 0.42 mg GAE/g DW). The antioxidant DPPH analysis showed a half-maximal
inhibitory concentration (IC50) of 0.04 mg GAE/mL for the extract prepared from fresh leaves and
an IC50 of 0.02 mg GAE/mL for the extract of fermented leaves, revealing a higher antioxidant
potency of the extract obtained from fermented leaves. Data in triple-negative breast cancer cells
also identified promising anticancer activity of both extracts from C. album leaves, fresh and
fermented. Conclusions: C. album leaves, and in particular, the fermented leaves may comprise
a promising source of bioactive molecules with potential health benefits such as antioxidant and
anticancer activities.

267

IFT20 homolog in Caenorhabditis elegans as a requirement for ciliogenesis and ciliamediated behavior
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Abstract
Cilia are cylindrical microtubule-based organelles that carry out a wide range of critical functions
throughout the development and life of higher animals. Consequently, it is not surprising that
various severe multi-organ disorders, known as ciliopathies, can be caused by defects in the
structure and function of the cilia.
Regardless of their type, all cilia rely on a motor-driven bidirectional transport system known as
intraflagellar transport (IFT). Of the many components of the IFT machinery, IFT20 is one of the
smallest subunits. Despite of its size, IFT20 has been shown to have an essential role in the
formation of various types of mammalian cilia.
Here, we dissected the importance of IFT-20, the IFT20 homolog in Caenorhabditis elegans, using
Cas9-generated fluorescently-labeled IFT strains. Our results indicate that while loss of IFT-20
blocks ciliogenesis in a fraction of C. elegans, we find that a subset of IFT-20-deficient animals is
able to assemble very short, vestigial cilia. Despite of this, we show that all IFT-20-deficient
animals fail to respond to environmental cues that are normally detected by cilia to modulate
their behavior, demonstrating the importance of IFT-20 for cilia-mediated sensory functions.
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Urban Art in the City of Porto: WebGIS for dissemination and understanding urban
dynamics
Figueira, E, Faculdade de Letras, Portugal

Abstract
According to Vanda (2015), Urban Art derives from graffiti. This, because it is not appealing to the
population due to its raw and misunderstood character, has evolved into what is now known as
Urban Art.
The dynamics provided by Urban Art in cities transcend the appreciation the state of art (Vanda,
2015). Sometimes, these cover up and helps to identify degraded spaces / buildings, give
residents a feeling of security and well-being, and contribute to the reappropriation of the local
identity lost by exacerbated tourism.
In the city of Porto, Street Art has registered its greatest expressiveness in the last 5 years, driven
by local and internationally recognized artists (e.g. Mr. DHEO, Fedor Rua, Mesk, and others).
Privately, there is a Gallery of Urban Art, the "Circus Network", which carries out a work of
"patrons" supporting some artists.
The work presented here shows examples of Urban Art in the city of Porto developed by national
and international artists.
Thus, a Web Map on Urban Art was built using programming languages (HTML, CSS and
Javascript); the 123 Survey mobile application, the Visual Studio Code and ArcGis Pro 2.6
software, with which a Web Map was programmed. The survey of pieces, stored using the API
123 Survey, had the following attributes: artist, appreciation, parish, and photographic record.
In summary, 142 records of artistic installations were made in the Porto municipality counting 51
Known and 24 Unknown Artists. Of the 142 installations, 4 were performed by several artists. The
distribution of points reflects greater concentration in Rua das Flores, Jardim das Virtudes and
Rua de João Pedro Ribeiro next to the old São Brás Headquarters.
Given the speed required when collecting, processing, and projecting data on the Web, motivated
by the constraints associated with COVID 19, the inventory is not complete.
Access link: https://edgarfigueira.github.io/edgarfigueira/vi_geo.html

269

How does birth date affect the tactical performance of young football players? The inex
project
Almeida, Henning H., Faculdade de Desporto, Portugal
Bagatin, Rafael T., Faculdade de Desporto, Brazil
Fernandes, Ricardo J., Faculdade de Desporto, Brazil
Barreira, Daniel, Faculdade de Desporto, Brazil

Abstract
The relative age effect is a phenomenon observed in several sports and is defined as the selection
of players who were born in the first months of the cut-off. Since it is unknown whether the
relative age effect affect soccer players´ tactical performance, the aim of the current study was
to verify how the birth date affect soccer offensive and defensive tactical performance indexes.
Six-four under-14 soccer players (14.25±0.66 yrs) were divided according to the birth quartiles
and the offensive and defensive tactical performance indexes were compared. The players were
competing in six different teams of the Porto Football Association youth leagues and were
recruited from the In Search of Excellence - A Mixed-longitudinal Study in Young Athletes (INEX)
project. Ethical approval was obtained (CEFADE 13.2017). Players´ tactical performance indexes
were assessed using the System of Tactical Assessment in soccer (FUT-SAT) during Gk+4vs4+Gk
small-sided game. A two-way ANOVA was used to compare the offensive and defensive tactical
performance indexes between the quartiles and the Tukey post-hoc test identified those that
showed the highest differences in the offensive and defensive tactical performance indexes.
Players born in the last months of the year showed superior defensive tactical performance
indexes [F(3.59)=3.447; p<0.05]. Relative age effect seems to have a positive influence on the
tactical performance of under-14 players (Table 1). Despite the supposed physical disadvantages
and existence of the relative age effect of players born at the end of the year, they appear to have
adapted better regarding defensive tactical performance. In addition, since players present
similar offensive tactical performance, we infer that younger players, despite the disadvantages
mentioned above, compensate through better tactical behavior.

Keywords: Relative Age Effect, Youth, Tactics.

Figure 1 Offensive and defensive tactical performance indexes (TPI) by quartiles.
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Students´ visual preferences and their use of visual images in solving different tasks
involving functions
Shtyka, Ievgeniia, Faculdade de Ciências, Portugal
Ferreira, Rosa, Faculdade de Ciências, Portugal

Abstract
Visualization is an important issue regarding mathematics teaching, namely concerning the topic
of functions, as they encompass distinct representations: algebraic and graphic (visual)
representations. Many students have difficulties in working with one of these representations, or
both, since they tend to focus their attention on one of them. Moving from one representation
to another is very important, as each representation has its own fundamental role in meaning
construction. Students understand things in different ways; thus, it is important to know their
visual preferences in order to inform teaching practices, namely the selection of tasks to support
mathematical learning.
This qualitative study involves a 10th grade class, and is being implemented in two phases. The
first phase aims at knowing students' visual preferences, using a mathematics processing
instrument to measure those preferences. The second phase aims at knowing how students use
visual images to solve different tasks about functions. In this regard, a teaching intervention was
carried out to provide students with learning experiences in which the movements between
algebraic and graphic representations are emphasized. Due to the covid-19 pandemic, all lessons
are being taught at distance, using various technological resources such as graphic calculators
and software of graphical representation, which allow the transition from algebraic to graphic
representations and vice-versa. Data are being collected by gathering students' written
productions and conducting task-based interviews with selected students. Preliminary results
suggest that students are almost evenly divided in terms of their visual preferences. When solving
tasks involving different kinds of representations, about half of the class chooses visual
approaches, while the other half addresses the tasks algebraically. It is still left to investigate
whether there is an association between the visual preferences and the chosen approaches.
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Abstract
Although only 5-10% of urothelial tumors occur in the upper urinary tract (renal pelvis and
ureters), they are considered intrinsically aggressive and heterogenous, affecting mainly older
men. About 60% of upper tract carcinomas (UTUCs) are invasive at diagnosis compared with 1525% of lower tract tumors such as bladder cancer. Moreover, UTUC presents higher disease
recurrence, progression rates, and cancer-specific mortality. Both entities display very distinct
clinical behaviors; however, due to the rarity of UTUC, clinical decision-making is extrapolated
from bladder cancer.
Molecular characterization of UTUC is scarce in the literature but remains crucial to improve
clinical management and patient´s quality of life, predicting prognosis and response to therapy.
In this work, our main aim is to correlate the genetic profile of UTUC with tumor features and
patient outcome and understand its role as possible clinical biomarkers. Therefore, FFPE tissues
were sectioned for H&E staining, immunohistochemistry, and DNA extraction. Sanger Sequencing
and qPCR were performed in 43 UTUCs to establish the status of target genes (RAS, FGFR3, and
TERTp), reported as the most common hotspot mutations in bladder cancer.
Our series currently comprises high-grade tumors, in which T2 and T3 are the most common
stages. Our preliminary results show that 85% of primary tumors presented at least one of the
studied mutations and that FGFR3 p.R248C and hTERT c.1-124 C>T were the most prevalent
hotspot mutations, while KRAS was the most common mutated RAS gene. Concomitant
mutations between TERTp and FGFR3 were observed, as expected.
Our ongoing work is currently focusing on immunohistochemical markers (CK5/6, CK20, and
GATA3) to differentiate basal-like from luminal-like molecular subtypes, previously identified in
human breast cancer. Our next step will consist of increasing sample size and compare our results
with low-grade tumors.
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Financial literacy level and saving propensity of portuguese higher education students: is
there a relation?
Pina, Alexandra, Faculdade de Economia, Portugal

Abstract
Financial literacy can be defined as the ability to understand, analyze, manage, and communicate
personal finance matters. According to the literature, financial literacy is positively associated
with saving rates.
Population´s financial literacy is assumed to be critical for countries´ economic sustainability as it
is expected that is related to a pro-savings behaviour. In a nutshell, savings are beneficial not only
for households but also for entire nations once it permits the creation of conditions for long-term
investments and infrastructure development.
Young adults, the majority of higher education students, live in a shift period where they are
about to start to manage their own finance and to acquire financial habits that will persist later
on.
Articles relating financial literacy and financial behaviours are not rare. However, articles studying
those two variables in higher education students are scarce. One of the few contributions in this
area, a recent study by Pangestu & Karnadi (2020), investigates the effects of financial literacy on
the saving decisions of generation Z in Indonesia. Albeit important, this contribution focuses on
urban areas with predominant Chinese participants, whose saving behaviours are totally distinct
from those observed in Western Europe in general, and in Portugal in particular.
Portugal is way below the Euro area´s average in terms of saving rates. In 2018 household saving
rate in the Euro area was about 12% while in Portugal it reached a historical minimum of 4,6%
(Source: INE and Eurostat). Considering that higher education students are the Portuguese
population that in the nearby future will define household saving rates, it would be scientific
pertinent to scrutinize their behaviour.
Given that a substantial number of countries face similar saving behaviours challenges as
Portugal, evidence gather might be useful for policy purposes beyond the Portuguese borders.
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Abstract
Materials with a giant magnetocaloric effect (MCE) near ambient temperature have been a
subject of intense investigation in the last 20 years due to their high technological potential as
magnetic refrigerators or heat pumps, magnetic/thermal/pressure sensors or actuators and even
as thermomagnetic regenerators for thermal energy harvesting. HVAC (heating, ventilation and
air conditioning) technologies based on the MCE rather than vapor compression could lead to
more environmentally friendly systems, due to higher energy efficiency and the lack of
greenhouse gases. These materials are characterized by first-order phase transitions (FOPT)
during which the materials undergo simultaneous or closely coupled magnetic and structural
transitions, resulting in a strong MCE but also in field and temperature hysteresis, posing some
practical challenges for implementation in devices for thermal applications. Due to this, secondorder materials are still predominantly used, despite their weaker MCE. These applications also
require relatively high operating frequencies (of the order of 10 Hz) in order to maximize
efficiency, implying the materials should complete their FOPT rapidly, however, there are
relatively few studies dedicated to these materials' transition kinetics. With this study, we aim at
providing insight in this regard. We feature the data and subsequent analysis for time-dependent
measurements in a bulk Gd5Si2Ge2 sample, which showed significant hysteresis with
temperature and field and exponential relaxation during a static applied field. The fitted timeconstant showed significant variation within a single measurement temperature, in contrast with
the only other study on the kinetics for this material within our knowledge, suggesting some other
phenomenon may be at play. We suggest understanding the observations through a simple
thermal model, which could potentially be used to estimate the magnetocaloric effect simply
through magnetization measurements.
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Figure 1 Time-dependent magnetization measurements showing the corresponding field evolution. The "reset" refers to
a measurement protocol of raising the sample's temperature 40 degrees above the measurement temperature and
returning before measuring, resulting in different magnetic phase proportions due to thermal hysteresis.
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Atypical non-H2S-producing Salmonella 4,5,12:i:- ST3478 strains from chicken meat are
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Abstract
Poultry products are still an important cause of Salmonella infections worldwide, with an
increasingly reported expansion of less frequent serotypes or atypical strains, frequently
multidrug-resistant. Here, we investigated the occurrence of Salmonella among fresh chicken
meat samples at poultry processing level (n=53 batches; 29 producers; 2018). Sample processing
included cultural (ISO-6579-1:2017) and total DNA extraction for molecular (invA gene) detection
of Salmonella. Characterisation of Salmonella ability to grow under diverse stresses [antibiotics
(disk diffusion; colistin-microdilution), copper (agar dilution), acid pH, and peracetic acid
(microdilution)] was evaluated. Whole-genome analysis (Illumina-HiSeq; Centre for Genomic
Epidemiology and Enterobase) to assess adaptive features and comparative analysis was
performed. Only two samples (4%) contained Salmonella identified as S. Enteritidis/ST11 or
atypical non-H2S-producing S. 1,4,[5],12:i:-/ST3478. The ST3478 strain presented the ability to
grow under diverse stresses (antibiotics, copper, and acid pH) and the atypical H2S-negative
phenotype. Comparative genomics among ST3478 isolates (n=1-poultry+n=15-Enterobase)
showed similar antibiotic/metal resistance gene repertoires and identical nonsense phsA
thiosulfate reductase mutations (conferring H2S-negative phenotype) besides their close
phylogenetic relationship by cgMLST and SNPs. This study shows consumer exposure to
Salmonella serotypes of public health significance. Also, alerts for the spread of an emerging S.
4,5,12:i:- clonal lineage with an enlarged ability to survive to antimicrobials/biocides commonly
used in poultry production, which can go unnoticed by conventional Salmonella detection
methods due to an atypical non-H2S-producing phenotype. This research was funded by grant
number PP-IJUP2017-SOJA DE PORTUGAL-27

Keywords: chicken meat, Salmonella, antibiotics, copper.
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A ‘Mirante’ at the Mondego Valley: ‘Building a Nest’
Figueira, Marta G., Faculdade de Arquitectura, Portugal
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Abstract
This research project seeks to conduct a comprehensive study of the narratives that drive the
revitalization of a small watchtower (a "mirante", its name comes from the Portuguese word for
observing). This particular `mirante´ is part of a housing complex, of around the 18th century,
which overlooks the Mondego Valley. For this reason, we are presented with two main principles:
firstly, understanding this `mirante´, thoroughly, to provide the necessary knowledge and tools
to intervene on it consciously; and secondly, giving the watchtower the comfort of a `home´, in
the form of a shelter-house in an old orchard.
The image of a nest intersects these two intentions, as it is a phenomenological symbol for both
the idea of living in a tower and of building a comfortable home. The nest arches back to the
primitive need for shelter, as with human `nests´ on top of trees, which led to the legacy of towers
in the history of housing in Portugal (where the `mirante´ is inserted). But the nest is also a
representation of a way of building, a way of inhabiting harmoniously with nature, a way of
conceiving caring architecture. In the words of Thoreau "There is some of the same fitness in a
man´s building his own house that there is in a bird´s building its own nest".
This shelter-house thus embodies a life in the woods that establishes an alternative to the modern
life, in cities, which our societies have progressively moved towards. And its design follows the
same guidelines as some architecture that has been forgotten in our modern life, and can be
found in latent traces of "nest-like" architecture, which this investigation proposes to bring to
light.
The nest symbolises the parallel motifs that design a phenomenology of the `home´ based on the
eternally lost dream of an embrionary space. And in this sense, if the Laugier´s primitive hut
symbolises the rigor and reasoning in the primary forms of the house, the nest symbolises the
comfort and tenderness that builds a home.

Figure 1 View of 'Mirante' (family archive)
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Casa al Parco: Ignazio Gardella´s design strategies
Ferreira, Verónica Marques, Faculdade de Arquitectura, Portugal
Ribeiro, Helder Casal, Faculdade de Arquitectura, Portugal

Abstract
Casa al Parco is one of the most emblematic residential buildings in Milanese Modern
architecture and of Ignazio Gardella´s career. This isolated building, located next to Castello
Sforzesco, has a strong relationship with Parco Sempione, which guides the project since the first
drawings.
Ignazio Gardella started working on the project in 1947, experimenting with various alternative
solutions based on common/constant elements. This experimentation, explores the
decomposition of a unitary volume, which later will be regrouped in different parts until it´s
transfigured and resumed in a more complex unit, composing spaces characterized by a spatial
and visual continuity.
Based on a careful analytical reading of the design process evolution, we intend to highlight the
architectural intentions, principles of composition and characteristics of the different design
phases. Based on an ordering grid, the proportional set of compositional elements are organised
as layers motivated by the logic, in which, each element is treated in a particular way. The
building's overall expression creates a particular spatial rhythm which focuses on exterior and
interior relationships, play of light and an arrangement of elements that create a scenic backdrop
and gives a theatrical character to the whole environment.
The goal of this work is to understand the evolution of the design process of this project, and map
the different design themes and architectural notions. The deepening of these notions aims to
understand Gardella's methods and design strategies to highlight the influence of Modern
architecture in contemporary narratives.
This study is part of an ongoing master's dissertation, in the Master's course in Architecture, at
Faup, 2020/2021, under the guidance of Helder Casal Ribeiro and Angelo Lorenzi.
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Friends with benefits: an inside look of periodontal microbes’ interactions - scoping review
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Abstract
Periodontitis is the result of the chronic inflammatory loss of the tooth-supporting tissues, leading
to tooth loss when untreated. Fluorescence in situ hybridization (FISH) has proven to be
particularly useful to describe the microbial composition and spatial organization of mixed
microbial infections, as it happens in periodontitis, providing information about the morphology,
spatial organization, and cellular ecosystem of organisms, in time and space within their natural
context. Not all these microorganisms are directly associated with periodontitis but may create
the necessary conditions for other microorganisms to grow and to disrupt the periodontal
balance between host and microbes. To identify and map the existing evidence about the in situ
and ex vivo interactions between microbes in periodontal pockets, identified with the FISH
technique, as well as to identify and analyze any knowledge gaps that can point to further
research directions, a scoping review was performed. Three Internet sources of evidence were
used in search of suitable articles that matched the aim of this review: MEDLINE via PubMed,
Scopus (Elsevier), and Web of Science (Clarivate Analytics) online databases. Studies that showed
ex vivo and in situ interactions between, at least, two microorganisms were found eligible. The
initial electronic search resulted in 2090 studies. 905 studies were rejected after screening
articles by title and abstract. After full-text reading, 8 studies met the inclusion criteria. Additional
hand searching of the reference lists of the selected papers retrieved 2 additional papers. As such,
10 papers were included in the present scoping review. A layered, radially ordered multiple-taxon
structure is the most common form of consortium. Anaerobic microorganisms are found in the
interior of the structure, while facultative or obligate aerobic microorganisms are found on the
periphery. Certain metabolites' consumers and producers appear to be nearby.
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Abstract
Ultraviolet radiation (UVR) is the major environmental risk factor associated with skin cancer (SC),
which incidence has been increasing globally [1]. One of the main biological effects of UVR on skin
is the induction of DNA damages, potentially causing protein mutations [1]. Mutant p53
(mutp53), namely mutations with UVR signature, are generated in early phases of skin
carcinogenesis, having crucial role in tumor development [1]. The rising rates of SC incidence
worldwide demonstrate that the current preventive approaches, such as the use of sunscreen,
have not been effective [1]. Hence, the development of novel pharmacological opportunities
towards SC prevention is crucial to counteract its incidence. The reactivation of mutp53 by small
molecules represents a promising strategy for UVR-induced SC prevention. Recently, our group
identified a new mutp53-reactivating agent, the tryptophanol-derived oxazoloisoindolinone
SLMP53-2. In this work, we aimed to evaluate the potential SLMP53-2 as chemopreventive agent
against UVB-induced SC formation. Pre-treatment of human normal keratinocytes with SLMP532, 24h before UVB irradiation, increased cell survival and reduced DNA damage, with upregulation of major proteins of the NER pathway and down-regulation of inflammatory markers.
Importantly, in vivo analysis, also showed a decrease in the percentage UVB-induced DNA
damages in SLMP53-2-pre-treated mice irradiated with UVB. Overall, the obtained results
indicate a potential preventive activity for SLMP53-2 against skin carcinogenesis. Additional in
vivo studies are underway to validate SLMP53-2 as chemopreventive agent.
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Architecture of the Essential: an individual experience with the Kolumba Museum
Alexandra Nunes de Oliveira Fonseca, Faculdade de Arquitectura, Portugal
Helder Francisco Valente Casal Ribeiro, Faculdade de Arquitectura, Portugal

"(...) I hope for a new awareness of the tactile dimensions of material and detail, light and space
understood from the point of view of individual human experience - a phenomenology of
architecture." Steven Holl (1991)
Abstract
From the contributions of three Alvar Aalto international symposiums, which took place in the
nineties, one can perceive that the search for a more human architecture, that calls for a sensorial
and tactile dimension, related above all to the individual human experience, is still being posed,
and is still more relevant today than ever.
Thus, this study intends, from a selected Alvar Aalto encounters, to underline the importance of
the sensorial and phenomenological dimension in Architecture. The purpose of deepening these
notions, is to select from a participant in this congress, Peter Zumthor, a specific case study where
the theme under study is relevant. We intend to show how this issue of sensibility, an idea of
Architecture conceived through spatial narratives - atmospheres - is essential for the better
understanding of Contemporary Architectural discourses.
Therefore, an interpretative reading is proposed around the Museum of the Archdiocese of
Cologne, a work anchored in a particular place, context and author, whose main themes design
options shape the building through architectural narratives, atmospheres, set on the condition of
place and the meaning of programme.
The proposed reading opens space for a more personal interpretation, covering in effect, a more
sensorial perspective that is closely related to the themes summoned in the Alvar Aalto
encounters.
This study is part of a master thesis on Master´s Degree in Architecture, at FAUP, 2019/2020,
under the supervision of Helder Casal Ribeiro.
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Prediction of TTR-FAP age of onset survival curves with mixture density networks and
subgroup discovery
Monteiro, Mariana, Faculdade de Ciências, Portugal
Jorge, Alípio, INESC TEC, Portugal

Abstract
Transthyretin-Related Familial Amyloid Polyneuropathy (TTR-FAP) is a hereditary
neurodegenerative disease that causes increasing damage to a patient´s nervous system, often
having a fatal outcome. Diseases such as TTR-FAP rely on as-early-as-possible diagnosis in order
to provide a better quality of life to patients. Thus, it is important to know the age at which a
patient first experiences symptom (age of onset/AOO).
Even though early diagnosis is the first step in fighting TTR-FAP, some factors make diagnosing
this disease a trying task, from lack of symptom specificity to extensive diagnosis methodologies.
Hence, knowing with anticipation the AOO of a patient is helpful not only in drawing a treatment
plan, but also in studying the epidemiology of the disease, as members of the patients´ family can
assess the risk of developing the condition.
Aiming to aid in the early diagnosis of this disease, a computational model was proposed to
predict the survival curve of a patient´s AOO, while also providing characterization of the curve.
This is possible by using the predictive power of Mixture Density Networks (MDN) and the
explicative power of Subgroup Discovery (SD). First, data is fed to a MDN, which will predict the
distribution of a patient's AOO. After, the curve for a subgroup of patients with a similar
distribution its produced. The subgroup can be obtained by a subgroup discovery algorithm or by
searching locally in the neighbourhood of the patient. Finally, the curve resulting from the MDN
is compared to the subgroups generated. If there is a match between the two, it is possible to
attribute the survival curve of a patient to a specific subgroup, allowing the interpretation of the
predictions made by the model. The experiences carried out showed that this model is effective
in predicting patients´ AOO, achieving a median MSE of 0.5 ± 0.975 years, considerably lower than
some state-of-the-art machine learning approaches in AOO prediction for TTR-FAP.
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Abstract
Extracellular vesicles (EVs) are bilayered, nanoscale structures (20-500 nm in diameter), derived
from the cell wall/ membrane, likely a feature of every living cell. Bacterial EVs are well established
and are accepted to be involved in several biological functions, e.g. intra- and interspecies
communication, defense, the uptake of resources, detoxification, responsiveness to abrupt
envelope stresses, horizontal gene transfer, acting as `decoy´ agents, as well as functioning as
public goods. However, little is known about the exact mechanisms determining when, where
and why bacterial EVs are formed. In Gram-negative bacteria, EVs formation has been observed
where the outer membrane (OM) blebs and detaches from the cell, but more insights are needed
to understand their biogenesis. Clarification of these mechanisms has the prospect of optimizing
the production of bacterial EVs packaged with tailored cargo for the safe and protected delivery
of products to defined targets.
The objective of this work is therefore to identify players involved in EVs formation and release
in the model cyanobacterium Synechocystis sp. PCC6803 (hereafter S6803). To do so, five single
knock-out mutants were generated by classical homologous recombination for each of the five
genes encoding hypothetical porins with putative peptidoglycan-binding domains, the most
abundant OM proteins in S6803. Complete chromosome segregation was confirmed by PCR prior
to further characterization. Preliminary tests have shown that one of the mutants releases more
EVs than the wild-type (WT), while the other mutants vesiculate similarly to the WT. In addition,
the hypervesiculating mutant was shown to have altered iron uptake system. These observations
are in line with the possibility of specific OM porins accumulating dual function: nutrient uptake
and OM stability. Future work will help to determine in detail the role of this and other players in
cyanobacterial EVs biogenesis.
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Reduction of connexin-43 and P2X1 receptor clusters between adjacent cardiomyocyte
intercalated discs as a hallmark of endomyocardial fibrosis
Teixeira, Paula, ICBAS, Portugal
Ferreirinha, Fátima, ICBAS, Portugal
Mocumbi, Ana Olga, Division of Non-Communicable Diseases, Universidade Eduardo Mondlane,
Faculdade de Medicina, Maputo, Mozambique
Correia-de-Sá, Paulo, ICBAS, Portugal

Abstract
Tropical endomyocardial fibrosis (EMF) is a life-threatening restrictive cardiac disease that
disproportionately affects children of low-income tropical regions (Mocumbi et al., 2019, Curr
Cardiol Rep 21:148). Unraveling the molecular mechanisms underlying the pathogenesis of this
mysterious disease may be paramount to discover novel therapeutic targets in order to
ameliorate patients’ health condition. To this end, the histopathological features observed in
surgical samples from the heart of EMF Mozambican patients were compared to myocardial
fibrosis detected in rats with pulmonary arterial hypertension (PAH) induced by monocrotaline
(MCT). Heart ventricles from both EMF patients and MCT-treated rats exhibit subendocardium
thickening and inflammatory cell infiltrates surrounding neovessels highly enriched in
CD11b+/CD206+ M2 macrophages. Myocardial hypertrophy is accompanied by extensive
interstitial fibrosis; co-localization of vimentin and α-smooth muscle actin indicate that these cells
are activated myofibroblasts. Remarkable reductions in connexin-43 (Cx43) and P2X1 receptor
clusters were observed in the intercalated discs (gap junctions) between adjacent cardiomyocytes
of EMF patients and MCT-treated rats, respectively, compared to age-matched controls.
Reductions in the expression and/or redistribution of these clusters may cause myocardial
syncytium cell-to-cell conductance abnormalities and life-threatening dysrhythmias. In addition,
redistribution of ATP-releasing Cx43 hemichannels may strengthen the pro-fibrotic purinergic
signaling drive in affected hearts.
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Neurochemical effects of cannabidiol on synchronous GABA and glutamate release from
nerve terminals of immature vs. adult rats
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Abstract
Cannabidiol (CBD) is approved to treat seizures in children with Dravet´s and Lennox-Gastaut´s
syndromes, yet the anticonvulsant mechanism of action of this cannabinoid is still unknown. CBD
has low affinity for cannabinoid CB1 and CB2 receptors. Here, we investigated the effect of CBD
on synchronous GABA and glutamate (Glu) release from isolated hippocampal nerve terminals
(synaptosomes) from immature and adult rats and whether its action depend on previously
proposed TRPV1 channel activation.
CBD (10-30 µM) concentration-dependently increased [3H]GABA and [14C]Glu release from
hippocampal nerve terminals; the effect of CBD was higher in synaptosomes from immature than
from young adult rats. The CBD effect was not mimicked by the TRPV1 agonist, capsaicin (0.1-10
µM), neither it was blocked by the TRPV1 antagonist, capsazepine (10 µM) CBD (30 µM)-induced
facilitation of [3H]GABA and [14C]Glu release most probably involves Na+-dependent high affinity
amino-acid transport reversal considering that DL-TBOA (a non-selective Glu transport inhibitor,
100 µM) and SKF 98876A (a selective GAT-1 transport blocker, 40 µM) blocked the CBD effect,
respectively. Removal of Na+ (plus NMDG+ 128 mM) from the superfusion fluid favored CBDinduced release of [3H]GABA and [14C]Glu release.
Data suggest that nerve terminals from immature hippocampi are more sensitive to CBD than
those from adult animals, which may provide a rationale for the efficacy of this cannabinoid in
the treatment of pediatric epileptic syndromes. It also seems unlikely that the facilitatory effect
of CBD on synchronous [3H]GABA and [14C]Glu release might involve TRPV1 channels activation.
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Architecture for the largest number. A proximity structure for the specific case of Porto’s
ilhas
Gonçalves, João, Faculdade de Arquitectura, Portugal

Abstract
This research began with some personal concerns about the practice of architecture and the role
of the architect, in a world of precarious housing where the intervention's emergency is extreme
and the lack of resources tends to exclude architects from the equation.
Throughout this dissertation, we tried to demonstrate which design practices would be the best
to allow reconciling the urgency of interventions with the necessary quality so that housing stops
being a social exclusion factor. Furthermore, to learn what characteristics should a proximity
structure have in the specific case of Porto´s ilhas, to shorten the distances between architects
and those with more modest resources
Taking into account this housing morphology, we illustrate what leads residents to address the
problem and to perpetuate it, while analyzing a way to professionalize the approach to the
problem and introduce the architect in interventions for the benefit of those who live there.
The solution we found more effective for the architect to have an indispensable role was to "bring
the drawing table to the construction site", being more present. That way we can actively bring
architecture to the territory and to the people while seeking solutions for ilhas, which can also
have a direct impact on people's lives and health.
Most of all, this research has proven that the problem is not ilhas, but the lack of tools and a more
insightful vision that can get together all the actors involved in a more objective way, so that the
qualifications benefit their residents in the best way possible.
We believe these structures need more investment and the architect should be more present
contributing with technical skills to improve these scenarios. It is not enough to make architecture
that only covers a minority. Thus, we defend architecture for the largest number, with a structure
that does not consider or admit that the urgency of problems is a limit to act with quality.
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A Simple Approach to Lamport's State Machine Replication
Silva, Álvaro F., Faculdade de Engenharia, Portugal
Maurício, Bruno S., Faculdade de Engenharia, Portugal

Abstract
Paxos is an algorithm created by Leslie Lamport that provides fault-tolerant decision-making
consensus in distributed systems. The project objective was to research and implement the Paxos
algorithm. The Paxos definition in [1] leaves many implementation details out; therefore, all
implementation details are explained. A possible simple implementation is described, and
performance metrics are presented.
For the sake of openness, simplicity, and efficiency, we used UDP over IP, which provides direct
support to multicasting. Moreover, the Bully leader election algorithm [2] was implemented to
choose the coordinator.
Figure 1 shows the main performance results achieved concerning how the convergence time of
the consensus algorithm varies with the probability of message loss and the number of
learners(nodes). As was expected, the number of messages increases with the number of learners
and the message loss probability. Curiously, the figure also shows an interesting phenomenon,
with 40 percent error probability, the time to converge for an even number of learners is higher
than for odd numbers. However, a definitive conclusion could not be obtained.
References
[1] Leslie Lamport et al. Paxos made simple.ACM Sigact News, 32(4):18-25, 2001.
[2] Hector Garcia-Molina. Elections in a distributed computing system. IEEE Com-puter
Architecture Letters, 31(01):48-59, 1982.
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Figure 1 Converge time versus error probability and number of nodes

The importance of mental toughness in high-competition tennis. Perspectives from
Ecuadorian and Portuguese coaches
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da Educação em CIFI2D, Faculdade de Desporto, Universidade do Porto, Portugal
Abstract
The purpose of this study is to identify the perception of coaches from Ecuador and Portugal
about the importance of mental toughness in elite tennis. In order to gather these subjective
experiences, we used semi-structed interviews to collect the data, conducted in person and
online. We interviewed six elite tennis coaches, three from Ecuador and three from Portugal
(M=44,3 ± 8,7 years), taking into account their tennis careers as athletes (junior and/or
professional) and as elite coaches (M=37,5 ± 15,5 years). The data was categorized, encoded and
analyzed using the content analysis method, supported by a qualitative software named Nvivo.
The results showed that coaches characterized mentally tough athletes as being self-confident,
focused, persevering, motivated, resilient, easy to adapt to different situations and to being able
to look to challenges and obstacles as opportunities to improve their tennis performance. Some
coaches believed that mental toughness might be an innate trait related with the athlete
personality, making them stronger and more controlled than their opponents, while other
coaches considered that mental toughness might be a trait that can be acquired and developed
through their athletic experience or through a specific psychological skills training, guided by
coaches and sport psychologists. The results also exposed different perspectives towards the
relationship between mental toughness and success, showing that some coaches considered that
mentally tough athletes were those who won, who had success, while in the other hand, other
coaches considered that in order to be seen as a mentally tough athlete, needs to feel good and
confident about himself and his abilities and be more focused in his personal growth, in the
process, instead of being entirely focused only in his results. In conclusion, our results may help
to recognize intercultural understandings about the importance of mental toughness in sporting
success and human development.
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The novel use of carbon xerogels for the immobilization of L-asparaginase, an antileukemic
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Freire, Mara G., Universidade de Aveiro, Portugal
Faria, Joaquim L., Faculdade de Engenharia, Portugal
Santos-Ebinuma, Valéria C. , UNESP-University Estadual Paulista, Brazil
Tavares, Ana P. M., Universidade de Aveiro, Portugal
Silva, Cláudia G., Faculdade de Engenharia, Portugal
Cristóvão, Raquel O., Faculdade de Engenharia, Portugal

Abstract
L-asparaginase (ASNase, EC 3.5.1.1) is an aminohydrolase enzyme, currently used in the
pharmaceutical sector as an anticancer drug to treat acute lymphoblastic leukaemia (the most
common type of cancer among children) and in the food industry for the mitigation of acrylamide
production on starch-rich foods. Considering the importance of these applications, the
continuous study and improvement of this enzyme's properties are required. The immobilization
of ASNase is an exciting option for both industries, allowing a more straightforward recovery of
the enzyme and the ability to reuse it. Besides, immobilization can reduce the side effects shown
by some patients during the free-enzyme administration for the therapeutic sector. Properties
such as high surface area and adsorption capacity, and the ability to precisely customize the
porosity, makes carbon xerogels (CXs) promising materials for several potential applications,
namely for ASNase immobilization. In this work, the influence of the contact time, pH, and
enzyme concentration on the yield and relative recovered activity of the immobilized ASNase was
studied using the Central Composite Design methodology. The results obtained for three different
CXs (pore dimensions ranging from 4 to 30 nm) revealed a significant influence of the enzyme
concentration on the immobilization process. The operational and thermal stabilities, as well as
the stability at different pH values of the immobilized enzyme were also evaluated. The most
promising results were obtained using a CX with an average pore size of 4 nm, reaching maximum
immobilization yields and relative recovered activities above 100%. These results confirm the
potential of CXs as support for ASNase immobilization. They are considered a step towards
searching for a cost-effective and straightforward immobilization process for subsequent use in
the therapeutic and food sectors.
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Abstract
cThe current period is marked by the pandemic, and the focus of most nations is the public health
and the economy. However, there are other priority domains that have been further neglected,
such as the environment. In fact, there is another outbreak that is sprawling across Earth:
disposable face masks that protect us against COVID-19 have increasingly been disposed in
inappropriate public spaces. This represents an environmental and public health concern. As
these face masks have synthetic fibers in their composition, they are contributing to the
aggravation of the already worrisome issue of disposable plastics contamination. In this context,
the current work was outlined to address three main goals. The first one is to assess the
knowledge and awareness of citizens about this environmental problem. Secondly, this research
intends to evaluate the biodegradability of face masks in the soil. The third goal is to create
strategies to educate citizens about this issue, because sensitize the population is a very
important component of Nature conservation.
To accomplish the first goal, a questionnaire was prepared and disseminated online. Regarding
the evaluation of the masks´ biodegradability, 34 masks were buried in the soil back in September
2020, which will be sequentially retrieved to assess their dry weight, fiber dimensions, and
microbiome. Besides, based on this in situ experiment, an experimental protocol will be designed
for middle and high school students to raise awareness about the environmental impact of
COVID-19.
So far, 738 questionnaires were already fulfilled, which have evidenced that respondents have
some awareness about this theme, but not much knowledge. For instance, the majority does not
know the composition of the disposable masks or their final destiny. Regarding the
biodegradability experiment, the preliminary results show no evidence of degradation. More
preliminary results and the overall project will be presented at the conference.
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Abstract
In recent years, the cosmetic market has been growing and yet, not many significant
improvements have been made to the formulations. Nevertheless, the use of nanotechnology in
cosmetics has been growing since nanoparticles allow the encapsulation of bioactive compounds
and its transport through the skin barrier. The aim of this work was to develop a solid lipid
nanoparticles (SLN) or nanostructured lipid carriers (NLC) formulation that incorporates three
potent natural antioxidants: naringenin, nordihydroguaiaretic acid and kaempferol, that can
constitute a novel therapy for skin cancers. In order to optimize the formulation, a lipid screening
was first performed, where the compatibility of each natural compound with solid and liquid lipids
was assayed. The compatibility of selected solid and liquid lipids was also evaluated. The
optimized combinations for NLC were Gelucire® 50/13 and Compritol® H105 ATO with Labrafac
WL1349, and Apifil® with Miglyol 812. The solid lipids for SLN application were Gelucire® 50/13,
Apifil® and Compritol® H105 ATO. A surfactant optimization is being performed, where SLN
containing Apifil® or Compritol® H105 ATO with Pluronic 10% seem to be the most promising
ones. Regarding NLC, the most viable alternative was Apifil® and Miglyol 812 with Pluronic 10%.
Their size, polydispersity index and zeta potential were measured, to assay their stability.
Therefore, these nanosystems demonstrate to be suitable to transport the used natural
antioxidants.
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Development of an antidote for Russell's viper (Daboia russelii russelii) venom factor X
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Amorim, Juliana, Faculdade de Ciências, Portugal
Oliveira, Ana, REQUIMTE, Portugal
Ramos, Maria J., REQUIMTE, Portugal
Fernandes, Pedro A., REQUIMTE, Portugal

Abstract
Snake bite envenoming is a major cause of mortality and disability worldwide. Here, we focus on
the D. russelii viper, one of the most aggressive snakes in the Indian subcontinent. The venom of
this snake contains a very toxic metalloproteinase (RVVX) which activates the coagulation factor
X (FX) leading to abnormal blood clotting and death. Despite vipers´ impact, to date, there are no
potent antidotes, pinpointing the urgent need of a deep understanding on metalloproteinase
mechanisms.
Overall, structural information of snake proteins is limited. To overcome this problem, we first
built 3D models of both RVVX and FX using homology modelling. The RVVX model was assembled
using the RVVX from D. siamensis template (PDB 2E3X) and the FX model was built using the xray structures of activated FX (PDBs 1XKA, 1IOD, and 2JKH) and chymotrypsinogen zymogen
structure (PDB 2CGA). To put the complex together, we performed peptide docking using ClusPro
webserver. The top solutions were selected and compared with the model proposed by Takeda
in 2007. To evaluate which was the most suitable model we carried out molecular dynamics
simulations. Results indicated that both structures are stable, where the catalytic water and the
three His are coordinated with the Zn metal, the first also interacts with the catalytic Glu. The
backbones of both Ile-Arg residues of FX are oriented for its cleavage. The models will be the
input for studying the enzyme mechanism using QM/MM calculations.
To select 50 putative metalloproteinase inhibitors, we have performed a ligand-based virtual
screening (VS) and then a structure-based VS. The first, returned ~338K commercially available
compounds. The compounds were then clustered according to their similarity and 20 compounds
were selected. In the second, we explored a chemical library of 3.5M compounds and, following
the procedure above, another 30 compounds were chosen. All the compounds will be tested in
vitro at Prof. Ashis Mukherjee lab.
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Abstract
Nowadays, the use of nanotechnology in cosmetic formulations has been increasing, with the
implementation of nanoparticles as encapsulating agents of fragile compounds that without
these agents could not cross properly the skin barrier. Here, the lipid nanoparticles, SLN (solid
lipid nanoparticles) and NLC (nanostructured lipid carriers), were developed to encapsulates
three natural compounds: epigallocatechin gallate, resveratrol, myricetin. These compounds are
known for their antioxidant properties that can help combat skin aging. So, a lipid screening was
performed to test the compatibility between several solid and liquid lipids with the natural
compounds under study, in different ratios. The solid lipids that present higher compatibility with
the natural compounds were Gelucire® 50/13 and Compritol® H105 ATO. Furthermore, the
compatibility between liquid and solid lipids was evaluated for NLC formulation, with most
promising combinations being Gelucire® 50/13 with Labrafac® WL1349 and Compritol® H105 ATO
with Labrafac® WL1349. Finally, a surfactant optimization was developed, where SLNs containing
Compritol® H105 ATO with Pluronic 10% were the most promising ones. The obtained
nanoparticles were characterized in terms of size, polydispersity index and zeta potential to
assess their stability over time. Based on that results, the selected lipids seems promising to load
the nanoparticles with the two natural compounds.
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Abstract
Pulmonary arterial hypertension (PAH), is a chronic disorder characterized by an increase in the
mean pulmonary arterial pressure, right ventricle (RV) overload, RV hypertrophy and, lastly, RV
failure and death. MiR-146a represses several signalling pathways which play a major role in PAH
and RV. This study aims to investigate mir-146a role in the pathophysiology of PAH and RV failure.
Wild-type and miR-146a knock-out (MiR-146a KO-SuHx) mice were submitted to either 3 weeks
of chronic hypoxia-induced PAH with weekly Sugen 5416 administration (SuHx; WT-SuHx, n= 4;
MiR-146a KO-SuHx; n= 4) or pulmonary artery banding (PAB)-induced RV hypertrophy (WT-PAB,
n= 10 and MiR-146a KO-PAB, n=6). A subgroup of WT-PAB was randomly assigned to receive an
anti-miR-146a or a scrambled (IV, every 48 hours, for 1 week). Male Wistar rats were injected
with monocrotaline (MCT group, n=21) or saline (CTRL group, n=10). Echocardiographic and
invasive hemodynamic evaluation were performed in all animal groups. After animal´s sacrifice,
plasma and tissue samples were collected for morphological and molecular analysis. When
compared to WT-SuHx mice, miR-146a KO-SuHx group showed decreased hypertrophy, RV
systolic pressures and dilation, as well as lower RV end end-diastolic diameter (RVEDDi) and right
atria area (RAAi). Also, KO-PAB mice showed decreased RV remodelling in response to overload
when compared to WT-PAB. The inhibition of miR-146a in the wild type-PAB mice resulted in a
decrease of RV hypertrophy, RVEDDi and RAAi. Lastly, miR-146a plasma levels in MCT rats were
decreased (vs control group), showing also a negative correlation with RV hypertrophy and
pulmonary congestion. MiR-146a RV genic expression was slightly increased in MCT, but with no
correlation with the morphometric and hemodynamic parameters. Our findings show that miR146a absence or inhibition reduces RV remodelling and pulmonary congestion and thus miR-146a
represents a promising therapeutic target in PAH.
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Abstract
Introduction: Organoids are self-assembled 3D structures that partially recapitulate the
architecture and function of in vivo organs, bridging the gap between 2D in vitro and animal
models. Still, current protocols rely on the use of ill-defined animal-derived basement membrane
extracts (BME), preventing broader usage. Also, native tissues are perfused by vascular networks,
key for their survival and function. Thus, there is a growing need for well-defined animal-free 3D
matrices that support not only organoid generation and growth, but also vascularization, for
achieving truly in vivo-like functionality.
Objectives: This study aimed at optimizing defined fibrin-based hydrogels for precise generation
of intestinal organoids (IO), and at establishing a spheroid-based system to vascularize these IO.
Materials and Methods
IO were generated by embedding mouse intestinal crypts in BME or fibrin under different
conditions. 3D spheroids of intestinal fibroblasts (HIF) and outgrowth endothelial cells (OEC) were
produced in agarose microwell molds. Confocal microscopy with several markers was used for
morphological/functional assessment of IO and spheroids. Rheology was used to characterize
hydrogel viscoelasticity.
Results: IO in supplemented fibrin (sFIB) with 10% BME or 2mg/mL of laminin-entactin complex,
but not in fibrin alone, were able to grow and proliferate with a morphology similar to the
observed in BME. HIF/OEC spheroids formed at day 1 and, over time, cells produced rich
endogenous matrix and OEC organized into vascular structures.
Conclusions: The sFIB hydrogels were able to support IO culture, paving the way for BME
substitution in organoid research. Vascularized HIF/OEC spheroids were formed and, according
to our previous studie s, they should extend capillary-like sprouts upon fibrin embedding. The
combination of IO and spheroids in sFIB, in a microfluidics setting, is being tested and should allow
to recreate vascularized IO in a defined 3D microenvironment.
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Abstract
Bromate is not normally present in drinking water; however, when it is, the main source is its
formation during ozonation when bromide ion is present. According to the International Agency
for Research on Cancer, bromate is classified as possibly carcinogenic to humans. The World
Health Organization has established a maximum value of 0.01 mg/L as a guideline value for
bromate in drinking-water [1]. Catalytic reduction with hydrogen is one of the most promising
process for its efficient removal from drinking-water and most studies have been carried out using
bromate concentrations far above the proposed guideline value [2].
The goal for this work is the optimization of a system to be tested with natural water. To reach
this end goal the optimization of the analysis method to follow bromate concentration during
reduction at environmentally relevant levels is been carried out, besides the evaluation of
different supported nanocatalysts (mono- and bi-metallic catalysts supported on nanostructured
carbon and metal oxide supports) and the kinetic study of its reduction. This water effluent will
be supplied by Adventech, a national company dedicated to the treatment of industrial
wastewater. The first-time lab-scale kinetic study of the performance of novel nanocatalysts with
high bromate reduction efficiency using real water and bromate concentrations will be used to
model and design a future pilot-scale plant.
Acknowledgments
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implementation of a Sport Education Volleyball season
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Abstract
Pedagogical Content Knowledge (PCK) embodies the knowledge base from which teachers
integrate Content Knowledge (CK) and general pedagogical knowledge with knowledge about
students and context (Ward & Ayvazo, 2016) and is known to optimize student learning
experiences (Ward et al., 2014). When a student can´t correspond correctly to the skill being
taught, either the task is inappropriate or the presentation was ineffective (Rink, 1994). Task
selection relates to the Specific Content Knowledge (SCK) that constitutes the knowledge that
teachers need to have to teach certain content, being crucial to optimize teacher effectiveness
(Ward et al., 2014). Sport Education model expresses curricular innovation and demands a robust
set of skills, particularly in PSTs which emphasizes the relevance of studying PCK. Although
research on PCK underlines how to improve it, most teachers show low levels of PCK maturity
and efficiency (Ward et al., 2017). In PETE programs PCK analysis is fundamental as it is critical to
PSTs pedagogical evolution. The purpose of this study was to measure my SCK index during a SE
teaching unit, access its evolution and the factors regarding task usage underlining it, as a means
of improving my pedagogical practice. Thirty eleventh grade students, 15 boys and 15 girls
(M_age15,7 years old), participated in a 10-lesson SE volleyball season (10x90-min lessons). Data
regarding task typology was collect via Lesson plan analysis, encoded and recorded in a data chart.
Descriptive analysis (totals, percentage, and means) was presented (first lesson block=5 initial
lessons; second lesson block=5 last lessons). SCK was measured using the
equation:(Extension+Extension
Applying+Refining+Refining
Applying+Applying
Nongame+Applying game tasks)÷Informing Tasks (Ward et al., 2017). Results show a SCK increment
from the first to the second part which coincides with a usage decrease of Informing and increase
of Refining, Refining-Applying and Applying Game Tasks.
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Abstract
Metal nanoparticles (M-NP) have application in several areas such as industry, environment,
agriculture, and biomedicine. Consequently, human exposure to these nanosized materials is
increasing, which raises serious concerns regarding their safety to the human health and the
environment. Biological barriers are important lines of defence to xenobiotics, thus expected
targets for M-NP. The present study investigated the in vitro toxicity of different types of M-NP
in two cell models of biological barriers: human intestinal (Caco-2) and trophoblastic (BeWo clone
b30) epithelial cells. Cells were exposed for 24 h to varied concentrations (0.8-48 µg/cm2) of MNP of different chemical composition (Au, Ag, TiO2), primary size (10, 30 and 60 nm), capping
(citrate, PEG) and crystal structure (rutile, anatase) and toxicity assessed by determining changes
in cell morphology, metabolic activity, plasma membrane integrity, generation of intracellular
reactive oxygen species (ROS) and intracellular ATP levels. Our data show that the potential
toxicity of the tested M-NPs is similar for both cell lines with AgNPs > AuNPs > TiO2NPs, being the
effects more visible at higher concentrations. The influence of the size in the cytotoxic-induced
effects was more evident for AgNP than for AuNP, with the smaller NP causing more toxicity,
being the BeWo cells more sensitive to these M-NP. In addition, PEG-capping effectively
attenuated AuNP-induced toxicity both in Caco-2 and BeWo cells. Only cells exposed to AgNP
exhibited significant increased levels of ROS. Thus, our data support that the physicochemical
properties of the nanomaterials, in this particular case of M-NP, is an important determinant of
their cytotoxicity and that intestinal and trophoblastic cells exhibit different sensitivity to the
tested M-NP. Future studies would be useful to further explore the effects of M-NP in the human
barriers.
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Abstract
Cadmium (Cd) is a highly toxic heavy metal that has been increasing in water bodies and soils
worldwide. Although its phytotoxicity is well known at higher concentrations, the knowledge of
its impacts at lower levels in crops still has many gaps. In this work, the effects of Cd 6,25 µM on
tomato plants´ (Solanum lycopersicum L.) physiology and xenome metabolism were evaluated.
For this, the plants were grown for 28 days in a mixture of vermiculite: perlite (1:1) in controlled
conditions and watered with Hoagland solution supplemented with Cd. After the growth period,
the results showed that there were no differences between control and Cd-exposed plants
regarding shoot and root size and their fresh weights. Roots of Cd-exposed plants showed lower
levels of H2O2 and glutathione reductase (GR) activity, while non-protein thiols [that include
glutathione (GSH)] content and glutamine synthetase (GS) and glutathione S-transferase (GST)
activities were higher. In the shoots, significant lower levels of protein and non-protein thiols and
GST activity were quantified. By analyzing these results, it is possible to suggest that GST is acting
to decrease H2O2 and to conjugate Cd to GSH in the roots, with the expense of GSH imported
from the shoots, since non-protein thiols decreased in the aerial part and increased in the roots.
In accordance, lower GST activity was detected in the shoots, since GSH, one of GST´s substrates,
was exported. Furthermore, the increase in GSH levels in the roots can also be explained by a de
novo synthesis of this molecule, as the higher GS activity in this organ would provide the organic
N needed for its synthesis. Thus, this would also explain the lower GR activity since it was not
necessary to regenerate the spent GSH. Overall, these results suggest that the plant´s roots were
the major site of Cd detoxification, as the most noticeable effect occurred in this organ, the first
contact point of the plant with the pollutant.
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Abstract
Introduction: Obesity and diabetes mellitus (DM) have interlinked risk factors, such as excessive
intake of food, sedentary lifestyles, genetic predisposition and environmental exposure.
However, little is known about the trans-generational effects of obesity, especially regarding the
effect of the family history of DM on offspring.
Objective: To explore the association between the history of DM of grandparents (GPs) and
parents and the offspring BMI at both 13 and 17 years of age.
Methods: The study included 617 individuals evaluated at both 13 and 17 years, as part of the
EPITeen cohort. The history of DM from the GPs and the parents of the participants was collected
by questionnaires filled by the parents at 13y and by the participants at 17y. The anthropometric
measurements of the participants were collected and BMI-for-age was used to categorized
participants as having normal weight or as having excess weight [overweight & obesity], according
to WHO; participants with thinness or severe thinness were excluded from the analysis. The
association between the history of DM of GPs and parents and the category of BMI of the
participants at both 13y and 17y was estimated by logistic regression models, which were
adjusted for the sex of the participants.
Results: The proportion of individuals with excess weight was 28.8% at 13y and 21.5% at 17y. At
13 years, having at least one parent with DM was strongly associated with excess weight at 13years-old (OR=2.68, 95%CI: 1.41-5.11), and at 17-years-old (OR=2.54, 95%CI: 1.31-4.93).
Considering the history of DM of the GPs, the same trend was also observed, being the effect
stronger when looking at the BMI of the 17-years-old (for 13-years-old: OR=1.11, 95%CI: 0.781.57, and for 17-years-old: OR=1.22, 95%CI: 0.83-1.80).
Conclusions: This study provided a useful insight that the diabetic status of both the GPs and the
parents could constitute a non-modifiable risk factor for a higher BMI of their new generation.
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Abstract
Thermoelectric generators (TEGs) are devices that have the ability to directly convert waste heat
into electrical power. TEGs have been envisaged as one off-the-grid power source for remote
locations and wireless equipment. The thermoelectric (TE) performance of these devices is given
by a dimensionless figure-of-merit ZT=S^2×σ/k (S, Seebeck coefficient; σ, electrical conductivity;
k, thermal conductivity) [1]. One emerging technology in this field is the flexible TEGs that employ
scalable printing techniques for the production of lightweight devices with easy implementation.
However, the TEGs devices present a low energy transfer efficiency that has become even lower
with the flexible TEGs. This decay arises from the TE ink that is composed of inorganic TE materials
and organic binders that allow a high mechanical performance but render a detrimental effect on
the electrical transport. As a result of this drawback, several approaches are being studied to find
a trade-off between all properties. In the presented work were assembled hybrid flexible TE
devices, resorting to stencil printing, by mixing microparticles of bismuth telluride (Bi2Te3) with
different weight percentages of doped poly(vinyl alcohol) (PVA) [2]. Furthermore, for a higher
degree of optimization, was also studied the effect of thermal treatment under a gas flow of N2,
on the TE performance. The preliminary results have shown an electrical conductivity of ~140
S/m that represents an increase of 100 times when compared to the counterpart without the
annealing. Moreover, the highest improvement was in the samples with a lower higher
concentration of doped PVA. This result demonstrates that it is possible to use a less viscous ink,
which is essential for printing techniques, and also have a performance increase without adding
more TE material.
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Figure 1 Hybrid Thermoelectric Device on a Flexible Kapton Substrate.
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Abstract
The cardiovascular control system comprises a complex network of various control mechanisms
operating on many time scales resulting in complex and mutually interconnected output signals
(e.g. heart rate, systolic and diastolic blood pressures, respiration). The analysis of these
interconnections provides noninvasive information on the regulatory mechanisms involved in
cardiovascular control and thus may lead to a better characterization of cardiovascular
dysfunction in pathological conditions.
The information decomposition methods of multivariate systems, allow to dissect the information
carried by the target of a network of systems, into the new information produced by the system,
the information stored in the system, and the information transferred to it from the other
systems. The information storage and transfer are then further decomposed into amounts
eliciting the specific contribution of assigned source systems to the target dynamics, and amounts
reflecting information modification through the balance between redundant and synergistic
interaction between systems. The same approach can be used in spectral domain, where
frequency-specific quantifications of the information shared between a target and two source
processes are expanded into amounts of unique, redundant and synergistic information [1].
This work extends this methodology to incorporate long range correlations [2]. The proposed
method is applied to experimental data consisting of heart period, systolic arterial pressure and
respiration time series measured in healthy subjects monitored at rest and in stress situations.
The real data analysis revealed that the proposed method highlights the dependence of the
information transfer on the balance between short-term and long-range correlations.
Acknowledgments
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Abstract
Melanostatin (MIF-1, Figure 1), is an endogenous hypothalamic neuropeptide derived from the
oxytocin hormone. Pharmacologically, this neuropeptide acts as a positive allosteric modulator
(PAM) of the dopamine D2 receptors (D2R), displaying therapeutic activity in Parkinson’s disease
(PD).[1]
The incorporation of aza-amino acid residues in biologically active peptides increases the stability
and bioavailability of peptide drugs by resisting hydrolysis by peptidases.[2,3] The replacement
of α-carbons with nitrogen atoms has been shown to increase the acidity of the amino group,
allowing for stronger hydrogen bonds than the ones formed by regular amino acids,[3] which, in
some cases, may result in enhanced activity and selectivity.[4] Moreover, the nitrogen atom at
the α-position can interchange between planar and pyramidal structures in a dynamic manner,
adopting pseudo-R and S configurations.[5] It has been demonstrated that, because of this
feature, aza-amino acids are very useful for the design of secondary structures in peptides and
proteins.[3,5]
In this work, the preparation of azaproline (azPro) and its incorporation in MIF-1 neuropeptide as
a proline surrogate is disclosed. The main goal is to study the influence of the azPro on PAM
activity by means of functional pharmacological assays. In this sense, aza-MIF-1 (Figure 1) will be
pharmacological and biologically evaluated to study its potency and efficacy as PAMs of D2R and
its toxicological profile, respectively. This project is expected to further push forward the
knowledge about this neuropeptide, paving the way for the development of novel anti-Parkinson
hits.
References
[1] Sampaio-Dias, et al. ACS Chem. Neurosci. 2021, 12(1), 203-215.
[2] Begum, et al. Asian J. Chem. 2017, 29, 1879-1887.
[3] Zega. Current Med. Chem. 2005, 12, 589-597.
[4] Proulx, et al. Future Med. Chem. 2011, 3, 1139-1164.
[5] Thormann & Hofmann. J. Mol. Structure. 1999, 469, 63-76.

Figure 1 Structure of MIF-1 and its aza-derivative, aza-MIF-1.
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Abstract
Peptides are a privileged class of bioactive compounds that are involved in practically all the
biological processes in life. With the aim of obtaining new potential drugs, researchers have been
dealing with the synthesis of structurally modified peptides to improve their chemical stability,
resistance towards proteases, and to enhance pharmacological and biological activity.
Melanostatin (MIF-1, Figure 1), formally L-prolyl-L-leucylglycinamide, is an endogenous
hypothalamic neuropeptide that acts as a positive allosteric modulator (PAM) of the dopamine
D2 receptors (D2R). [1,2] Due to its PAM activity and D2R selectivity, MIF-1 is considered a valid
candidate for the development of new anti-Parkinson pharmaceuticals.
Pharmacological studies involving MIF-1 peptidomimetics, showed that chemical derivatization
at L-Proline (Pro) residue is well tolerated. In fact, some of these analogues bering different Pro
surrogates displayed comparable PAM activity to that of MIF-1. [1-3]
In this work, a new class of MIF-1 peptidomimetics is disclosed using (S)-tetrahydro-2-furoic acid
as a Pro surrogate. Twelve new MIF-1 analogues have been synthesized (Figure 1) and tested for
their ability to modulate the activity of D2Rs by means of functional assays measuring the cAMP
mobilization.
In silico blood-brain (BB) permeation experiments showed that by replacing Pro by (S)-tetrahydro2-furoic acid, BB permeation is greatly improved (BB ratio of 0.944) when compared to the parent
neuropeptide (BB ratio of 0.847).
This work is expected to obtain useful structure-activity relationship information for the rational
design of potent PAMs of D2R, paving the way for the development of new anti-Parkinson hits.
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Figure 1 Structure of MIF-1 and MIF-1 Peptidomimetics
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Abstract
Nitrogen oxides (NOx) come from incomplete combustion processes and are one of the pollutants
more common in the atmosphere 1.
The main objective of this work is the development of active catalysts based on carbon materials
doped with nitrogen for nitric oxide (NO) reduction. High conversion rates during NO reduction
over N doped carbon materials has been reported due to the formation of a large number of
active centers due to the introduction of nitrogen on the carbon surface 2.
The catalysts (carbon xerogels) will be synthesized by the resorcinol-formaldehyde synthesis
using a melamine foam as template, and samples will be obtained with and without nitrogen.
Supported metallic catalysts will be prepared using incipient wetness impregnation.
Characterization will be performed through temperature-programmed desorption, X-ray
photoelectron spectroscopy, IR Fourier transform spectroscopy, and elemental analysis. The
morphology, material structure and textural properties will be analyzed by electron microscopy,
X-ray diffraction and isotherms of N2 adsorption at 77 K, respectively. The catalysts performance
for the NO reduction will be assessed in a fixed bed reactor.
The results obtained showed that the pH of the resorcinol-formaldehyde solution influences the
textural properties of nitrogen-free carbon xerogels, the highest values of specific surface area
and volume of micropores being obtained at pH of 5.3. The textural properties of the N-doped
carbon xerogels are also influenced by the pH solution and by the nitrogen precursor used
(melamine is detrimental for the textural properties).
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Abstract
In colorectal cancer (CRC), the role of the immune tumor microenvironment (TME) remains
controversial. Macrophages, one of the immune populations mostly representative within the
TME, play crucial roles in tumor growth, invasion, angiogenesis and metastasis. Additionally,
infiltration into tumors of regulatory T cells (Tregs), an immunosuppressive subpopulation of T
cells, has been associated with unfavorable outcomes in several cancers. Strikingly, the role,
profile and distribution of tumor associated macrophages (TAMs) and Tregs in CRC, is still under
characterization. Interestingly, CCL18, an anti-inflammatory chemokine mainly produced by
TAMs, is involved in the differentiation of T cells into Tregs and has been associated with poor
prognosis in several malignancies. This study aimed to further understand how CCL18 modulates
cancer cell invasion and escape to immune surveillance within the CRC microenvironment.
Recently, our group described that, in tumor-derived matrices from CRC patients’ surgical
resections, macrophages polarize towards an anti-inflammatory phenotype, promoting cancer
cell invasion through CCL18 secretion. Interestingly, our results show that CCL18 and FoxP3-Treg
marker are highly expressed at the invasive front of human CRC cases. Although no significant
impact on cancer cell immunogenicity was observed, CCL18 treatment induced CRC cell invasion
and drove macrophages towards an anti-inflammatory phenotype, characterized by increased
expression of CD163 and secretion of TGF-β anti-inflammatory markers, as well as increase of
macrophage proteolytic activity. Moreover, CCL18 production and proteolytic activity was
significantly potentiated in macrophage, CRC cells and Tregs tri-cultures. Altogether, our results
suggest that CCL18 is involved in the creation of an anti-inflammatory microenvironment that
might favor invasion and contribute to disease progression.
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Abstract
Breast Cancer (BC) is the most incident cancer in women and a leading cause of cancer-related
death in this group. This type of cancer is highly heterogeneous, which emphasises the need to
find biomarkers to improve prognosis and therapy and ensure personalized treatment. Several
HOX genes were found to be dysregulated in BC and related to poor prognosis. However, the
causes of this dysregulation and the mechanisms affected remain largely uncharacterized.
Currently, we are studying the causes and consequences of HOXB7 dysregulation in BC by
illustrating the epigenetic events involved in its aberrant expression in distinct BC cellular models.
For this purpose, we have subjected five breast cancer cell lines, representing distinct molecular
subtypes, to a hypomethylating compound (5-aza-2-deoxycytidine). We observed that, upon
treatment, HOXB7 expression increased in all the analysed lines (MCF-10A, MDA-MB-231, MCF7, SKBR3, and BT-474), strongly suggesting that methylation plays a crucial role in HOXB7
regulation in BC. Upon these results, we are now characterizing the HOXB7 promoter methylation
profile in each line to further determine the role that this epigenetic event plays in HOXB7
regulation. Furthermore, we will analyse the role of methylation on HOXB7 putative targets.
In the future, we will be testing novel N-1,2,3-triazole-isatin hybrid drugs, that target
acetyltransferase P-300 and acyl-protein thioesterase, involved in epigenetic regulation, and
characterize their effect on BC cell lines. Lastly, we will use HOXB7-manipulated cells to
characterize their behavior in vitro and the impact on downstream targets, and then validate our
results in vivo performing xenografts in zebrafish.
Overall, we aim to explore the mechanisms associated to HOXB7 dysregulation in BC and
contribute to uncover novel therapeutic targets to improve prognosis, diagnosis, and therapy in
BC patients.
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Abstract
This study presents Porto´s ilhas as a case study, a housing morphology that persists on a large
scale in the city until today. It examines reality as a tool for action and transformation. This thesis
formulates a proposal that allows the involved actors in these processes to respond to the lack of
accessible housing and its precarious conditions.
The work is focused on three main objectives:
1) Demonstrate that the occupation and its characteristics can be the key in a wide scale strategy;
2) Prove it is possible to qualify the interventions as well as the professionals involved;
3) Create learning platforms that can allow the development of real projects, increasing the
students´ knowledge on this subject, whilst solving urgent problems.
In response to the first objective, we elaborated a strategic model based on an occupation survey:
a masterplan that guarantees urban qualification through principles with flexibility of
appropriation. This plan can also illustrate a clear quantification of houses and the adequacy to
the current social housing requests, providing proper living conditions.
The second objective is achieved by testing this same strategy, seeking the validation of the
principles by simulating a project in an ilha.
The third objective is based on the elaboration of a rehabilitation guide for precarious housing
within learning platforms contexts, defining a process that is divided into three phases:
-Screening: selection of cases that can have the greatest impact in a learning platform's context;
-Diagnosis: contact with the site and assessment of the specific characteristics of the selected ilha
as well as the houses that comprise it;
-Proposal: exploring solutions using the knowledge acquired during the Architecture degree to
solve the encountered problems.
Thus, the proposed model was tested and it was concluded that it has conditions to be
reproduced and adopted in the future, ensuring an effective link between knowing how, doing
and transforming.
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Abstract
Nowadays, creating artefacts necessarily means finding ways to reduce their environmental
impacts at all costs. Adding value to discarded fish scales and finding new purposes for this waste
material is herein put at the spotlight, showcasing a way to mitigate the consequences of its
disposal in landfills.
Fish scales leftovers were processed through uniaxial thermal pressing: the applicability of this
technique is illustrated by the creation of a pair of earrings that assemble this underrated
material.
This study began with collecting fish scales which were daily scraped in fishmongers. An
experimental process followed, in which material properties and qualities were considered
according to the Material Driven Design Method (MDD), in an attempt to understand more about
fish scales and how they were perceived.
Analysing and tinkering with the material led to the hot-pressing technique, performed at the
Institute of Science and Innovation in Mechanical and Industrial Engineering (INEGI). Its potential
was verified by the achievement of samples from this disposed material: pressed fish scales
clusters were obtained, without the addition of any binders - therefore exposing a 100% organic,
naturally appealing material.
It was then decided to exhibit the processed fish scales and their aesthetic qualities through the
creation of a pair of earrings that were produced at Alquimia Lab jewellery school. Stone setting
was performed to attach the fish scales clusters to the silver structure of the hoop earrings, much
like a gem. These jewels repurpose this surplus material, enhancing its aesthetic qualities and
extending its life span.
This academic research project aims to pave the way for the research on fish scales and the
creation of new alternatives of processing them, while reducing the disposal of food by-products
in landfills and contributing to filling this gap in fish processing industries.

Keywords: Fish Scales, Thermal pressing, Food leftovers, Jewellery, Design.

Figure 1 Fish scales earrings sterling silver and fish scales, 2020
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Abstract
Phosphogypsum (PG) is the by-product of the phosphate ore industry. PG primary component is
calcium sulphate dehydrated (CaSO4·2H2O or gypsum) or hemi-hydrated (CaSO4·1/2H2O or
bassanite) which account for aprox. 95% by weight of PG composition. PG has been used as soil
fertilizer in several countries during many years for Ca, P and S enrichment. During last year´s,
concerns are emerging related to the high-level of metals and radionuclides in PG, but few studies
addressed the possible noxious effect of Ca. The main objective of this study was to assess the
contribution of Ca to PG toxicity in earthworms. For this reason, we determined the impact of PG
(0.0, 0.6, 0.9, 1.3, 2.0 and 3.0%) and the equivalent content of CaO in an amended artificial soil
to the earthworm Eisenia fetida. The assessment was based on evaluating growth, DNA damage,
oxidative stress biomarkers after 28 d of exposure, besides effects on reproductive activity. The
data showed important significant inhibition of worm´s fertility in soils amended with the lowest
% of PG followed by total suppression of reproductive function for % higher than 0.9%. Significant
reduction of reproductive activity was also observed in soils amended with Ca. In addition, both
PG and Ca severely affected the integrity of genetic information by inducing DNA damage even
in soils amended with lowest percentages. Contrariwise, no effect was observed on glutathioneS-transferase and acetylcholinesterase activities and lipid peroxidation, showing that the
mechanisms of calcium toxicity in earthworms were not linked with these biomarkers. These
outcomes demonstrate that PG toxicity was greatly related to Ca and wasn´t exclusive on metals
and radionuclides. Considering that earthworms play a major role in maintaining soil functions
and services, this study gives rise to serious concerns about the consequences of fertilizing soils
with a calcium-rich waste such PG.

310

H2 Solar: photoelectrochemical cells for photo water splitting
Oliveira, Afonso C, Faculdade de Ciências; Portugal
Apolinário, Arlete, Faculdade de Ciências; Portugal
Sousa, Célia. T., Faculdade de Ciências; Portugal
Quitério, Paula, Faculdade de Ciências; Portugal
Araújo, João P., Faculdade de Ciências; Portugal
Mendes, Adélio, Faculdade de Engenharia; Portugal
Dias, Catarina, Faculdade de Ciências; Portugal

Abstract
The energy consumption of the global society has been sharply rising over the years. To sustain
energetic needs and simultaneously combat the harmful use of pollutants, it is necessary to resort
to efficient and green energy sources. The use of photoelectrochemical (PEC) cells is a viable
alternative to convert solar energy into green hydrogen. Basically, a PEC system consists in a
semiconductor and a counter electrode, both immersed in water. The incidence of solar radiation
on the semiconductor generates electron-hole pairs that subsequently participate in the water
splitting reaction, producing dispatchable hydrogen fuel [1].
This work consists in the optimization and innovation of photoanodes for PEC cells, based on
combined nanostructures of hematite (𝛼−𝐹𝑒2𝑂3) and titanium dioxide (𝑇𝑖𝑂2), aiming low-cost,
efficient, stable, and non-toxic alternative materials and fabrication methods. We resort to
nanostructuring of thin films using electrochemical anodization, that allows primarily to diminish
the structure size, increasing the active area, and shorten the path for photogenerated holes and
electrons to reach the electrolyte interface, lowering their recombination. During the
anodization, the analysis of the different transients of the current density curves allowed to
determine the various stages of the nanopores growth [2]. Anodization at 60 V resulted in
nanopore structures of TiO2, with 310 nm of diameter, as could be observed by Scanning Electron
Microscopy. XRD technique was used to determine the different crystalline phases of the
resulting photoanodes (anatase and hematite), at the same time to verify the presence of other
phases (rutile or magnetite) that could influence the photocurrent. The PEC performance was
further assessed by photocurrent density-voltage (I-V) curves using a solar simulator.
References
1- M. Gratzel, Nature 414, 338-344 (2001).
2- Apolinário, A. et al., J. Mater. Chem. A 2 24, 9067-9078 (2014).

311

Initiation paths to the research of future graduates in Educational Sciences: Participation
experiences in the project “Global Citizenship Education”
Fonseca, Mariana, Faculdade de Psicologia e Ciências da Educação, Portugal
Fonsêca, Juliana, Faculdade de Psicologia e Ciências da Educação, Portugal
Lima, Vanusa P., Faculdade de Psicologia e Ciências da Educação, Portugal
Medina, Teresa, Faculdade de Psicologia e Ciências da Educação, Portugal
Ferreira, Elisabete, Faculdade de Psicologia e Ciências da Educação, Portugal
Santos, Júlio, Faculdade de Psicologia e Ciências da Educação, Portugal
Cardoso, Carla, Faculdade de Psicologia e Ciências da Educação, Portugal

Abstract
This paper presents the participation experiences carried out by three undergraduate students in
Educational Sciences, during a Scientific Research Initiation Program, in the project "Global
Citizenship Education - Contributions to the area of Citizenship and Development (CD)",
developed at the Faculty of Psychology and Educational Sciences of the University of Porto
(FPCEUP), in partnership with OEI and CFJR. The students collaborated in different activities
(conducting interviews and their transcription; teacher training workshops; visualization and
analysis of Citizenship classes at #EstudoEmCasa; reading bibliography on Development
Education and Global Citizenship; participation in meetings with the research team members),
contributing to the project´s main goal: analyze and understand the implementation processes
of the new CD area in public schools in the municipality of Gondomar. At the end, each student
wrote a reflexive report about their experiences, considering the learning opportunities and their
impact in their training processes as Educational Sciences students. Education is understood as a
permanent process, throughout life, in which the various social and professional contexts are
central to the construction of educational processes which brings originality to each life
(Dominicé, 1988). Thus, it enables and enhances the construction of each human being's
individuality, contributing as well to the process of thinking and acting in/about the world/society
(Canário, 2006). The participation in the project raised questions and reflections about different
issues like educational processes in school; issues associated with social justice and the CD area;
scientific research and its role in today's societies and the importance of critical thinking, which
made this participation a meaningful and transformative learning process (Josso, 1988). On the
presentation these and other effects of the participation in this project will be presented with
more detail.
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Fragmented Nudity: The Academic Nude within First Photography
Taveira, David S. S., Faculdade de Letras, Portugal

Abstract
As the title suggests, the main topic revolves around the phenomenon that was the academic
nude within the period of the First Photography: which is to say, roughly, from its beginnings,
until the conflict of World War I.
From that, it will expand, to a series of considerations on the objectification of the human figure
(specially the female one), the concrete, through the lens of a camera. The reasons why, the
effects social and economically on the latter XIX century european societies; the fine line that
separates between the artistic, the erotic, and the pornographic. Seen from three different
perspectives: the female, the male, and the ephebe (less emphasis with the last).
Backing this will be an image - sent accompanying the resumé - from a tangible reality, that is the
photographer Eugène Durieu. And from there it is going to be touched the dialog between two
apparently different realities: painting and photography. The dynamics that compose this duo,
and how the second one won its place as something capable of artistic creation, beyond the
mechanical and informative facets. Conceptually it can be seen this way: both Eugènes, with
Delacroix representing painting, and obviously Durieu representing photography. Going back to
the image, some relevant characteristics will be expose to complete the narrative, in a movement
that goes from a particular to a more global view (with the awareness of how reductive a global
view can be).
This investigation work can be proven to be more than an historical exercise. Mainly, because
some of the relations, problems the society of today has with the nude, the image of it, is going
to begin within this chronological space. Example can be made of how today´s social media
manages the nude, and how it goes in the same path of objectifying the other.

Keywords: nude, photography, women.

Figure 1 Seated Female Nude
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Abstract
In Europe, hazelnut allergy is one of the most relevant and prevalent (7.2%) that may lead to
severe and potentially life-threatening symptoms [1]. The high stability to food processing and
high resistance to gastrointestinal digestion, makes hazelnut Cor a 14 allergen with great clinical
interest since it may cross the intestinal lumen in its IgE-reactive form [2]. Given the high
importance of hazelnut as an allergenic food, it is crucial to develop methodologies with high
efficiency for detecting traces of hazelnuts.
In this work, it was intended to develop a genosensor for the specific detection/quantification of
hazelnut in food. For this purpose, a SPR genosensor was constructed in a sandwich-format
targeting a specific region of Cor a 14 allergen encoding gene. The gold SPR sensor was modified
with a synthetic capture probe (CP) and the 4-aminothiophenol used as a spacer. A sandwichtype hybridisation assay was carried out with a synthetic template (86 bp) and corresponding
signaling probe. Optimized conditions were found at 0.75 µM for CP and 1.50 mM for spacer.
Results suggest that the genosensor presented a linear dynamic range between 1 fM and 1 nM,
a LOD<1 fM and a sensitivity of 13.38 ± 0.63 mdegrees. Specificity of the target sequence was
evaluated by qualitative PCR against >30 plant species (tree nuts, legumes, cereals and fruits),
showing no cross-reactivity phenomena with none of the tested species.
The optical genosensor will be applied to hazelnut PCR products and further validated with a realtime PCR method targeting the same genomic region in DNA extracted from real foods.
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Abstract
The increase in the dog population is closely following its growing humanization and the owner´s
greatest concerns with the quality, safety and functionality of the food. The growing production
of dog food has an environmental impact that cannot be disregarded. Thus, urgent actions are
needed to identify alternative food ingredients with less environmental impact and greater
sustainability. In this context, interest emerged on microalgae, highly efficient in converting the
solar energy and organic and inorganic carbon into biomass rich in protein, lipids, and bioactive
compounds. However, information on the use of microalgae in dog feeding is almost nonexistent. The present study evaluated the nutritive value and the palatability of three species of
microalgae (Nannochloropsis oceanica, Chlorella vulgaris and Tetradesmus obliquus) offered to
adult Beagle dogs at different levels (0.5, 1.0 and 1.5% dry food) replacing the basal diet. Proximal
composition and the profile of amino acids, fatty acids and minerals confirmed microalgae as a
valuable source of nutrients with functional properties. Diet digestibility and metabolizable
energy (ME) content were not affected by the inclusion of N. oceanica and T. obliquus, while the
inclusion of C. vulgaris linearly increased the organic matter and energy digestibility and ME
content. First approach and first choice were not affected by dietary inclusion of 1.5% of
microalgae, but the consumption ratio decreased with the inclusion of N. oceanica and C. vulgaris;
no effect being observed for T. obliquus. The results suggest the potential of microalgae as high
valuable alternative sources for dog foods, but further studies are encouraged to evaluate the
functional value of microalgae and to address palatability issues.
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Abstract
Enteric dysmotility is a frequent complication of diabetes mellitus (DM), but its pathophysiological
mechanisms are still poorly characterized. So, we decide to study the structural and functional
impact of DM in the rat colon.
DM was induced by a single injection of STZ (IP, 55 mg/kg). After 14 days segments of the proximal
(PC), middle (MC) and distal (DC) colon were collected for histological analysis or prepared to test:
a) cumulative concentration-response curve to ACh; b) non-cumulative concentration-response
curve to AngII; c) response to a single concentration of AngII in the absence and presence of
Candesartan (AT1R antagonist) or PD123319 (AT2R antagonist).
Macroscopic evaluation revealed an increase in longitudinal length (in cm,
25.75±0.77vs19.63±0.47), circumferential perimeter (in mm, 15.45±0.58vs11 ±0.46) and length
per body weight (in cm/g, 8.23±0,31 vs 4.66±0,1) of the colon of diabetic rats (Dr), compared with
controls (Cr, p<0.05 for all). Histopathological measurements showed an increased wall thickness
of Dr (PC171.27%; MC156.63%; DC132.64%, p<0.05). Colonic response to ACh and KCl didn´t
differ, but the contractile response to AngII was lower in the PC (in mN/g for all, 50.46[15.3278.15]vs181.5[136.0-297.0]) and MC (100.6[22.86-163.5]vs276.6[246.4-451.1], p<0.05 for both)
of Dr. AngII response was abolished by Candesartan in Dr and Cr. PD123319 increased AngII
response
in
all
colonic
segments
of
Cr
(PC:19.95±3.34vs22.02±3.45;
MC:14.99±1.97vs17.48±2.44; DC:19.88±2.82vs23.50±2.64;p<0.05 for all) but didn´t modify AngIIinduced contraction in the MC or DC of Dr (MC:146.13±18.53vs127.88±21.89;
DC:236.37±19.03vs248.38±25.64;p>0.05),
decreasing
it
in
the
PC
(166.14±20.49vs108.45±19.00;p<0.05).
These results reveal that STZ-induced DM is associated with an increase in the thickness of the
rat´s colon, a decrease in the contractile response to AngII and different responses to AT2R
inhibition.
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Abstract
Snake bites are responsible for more than 80.000 deaths per year. The major cause of this
problem is the absence of effective antivenoms in remote and poor regions, where access to
hospitals and specific medicines is limited. Therefore, it is urgent to better understand the
venoms´ proteins and develop antivenoms based on it. The Viperidae snake´s family venoms are
mostly built up of two types of enzymes: the phospholipase A2 (sPLA2) and metalloproteinases.
There are two types of sPLA2, based on their mode of action: acidic (enzymatic) or sPLA2homolog (basic - non enzymatic proteins.). From those, only 30 are known to have a 3D structure,
while others have only been sequenced and made available at the Uniprot database (DB). We
have created a DB with the estimated 3D structure of 128 sPLA2 based on a homology modelling
protocol.
First, we have evaluated the accuracy of the protocol by analyzing predictive quality parameters
of the models such as the RMSD and the number of disulfide bridges, characteristic of this family
of proteins, and their DOPE score, comparing it to the structures available at the Protein Data
Base. The results showed that, for catalytic active enzymes, sequence identities under 55%
generated poorly constructed models. In contrast, structures where the identity was higher than
56%, a better and more accurate modeling was accomplished, resulting in RMSD values ranging
between of 0.52 and 1.13 Å. For the homologs group, the robustness of the modeling was
achieved at sequence with identities higher than 70%, exhibiting RMSD values between 0.57 and
1.15 Å. The determination of these structures will assist on answering many structural-related
matters, like the study of the antibody recognition site, thereby facilitating the understanding of
cross-species reactivity; assist the rational design of antivenoms; and understand the structural
function relationship of sPLA2 homolog proteins.
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Abstract
The Electrocardiogram (ECG) is the most important means for the diagnosis of cardiovascular
diseases and recently started to be explored for biometric identification purposes. The standard
ECG 12-lead system has been widely used for the construction of automatic ECG diagnostic
models. However, this setting is uncomfortable and unpractical.
A solution to this problem can be recording ECG signals with single-lead settings and
reconstructing the other leads with deep learning techniques, keeping the information on the
subject's identity and health state.
From the 12 leads, lead I is the one that allows the most non-intrusive and off-the-person
configuration, as it is measured with only one electrode in each hand. In fact, smartwatches can
already acquire lead I signals.
Therefore, the goal of this work was the interlead conversion from lead I to the other bipolar
leads (II and III). For that, we used medical signals from the 290 subjects of the PTB database. The
method consists of a multi-output autoencoder, with an encoder that receives 2-second ECG
segments from lead I, and one decoder for reconstructing each of the three output leads. The
synthesized signals achieved satisfactory conversion, matching the measured signals in the
location of the R peaks, and with a Root Mean Square Error of 0.26 and a Correlation Coefficient
of 0.60. Nonetheless, the results still need to improve in terms of matching the amplitude of each
peak, especially the weaker ones.
Future work will be to extend interlead conversion to all the 12-standard leads and generate these
signals with augmented duration, in order to have more available data of each patient for deep
learning models in both medical and biometric applications.
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Hispanic roman lamps of the peninsular southwestern. The “mining” lamps of Santa
Bárbara de Padrão (Castro Verde, Beja)
Faria, Mariana V., Faculdade de Letras, Portugal
Abstract
This essay aims the study of the "mining" lamps that are currently in the Museu da Lucerna and
can be dated back to the Roman high imperial period. These artefacts came from Santa Bárbara
dos Padrões' archaeological excavation, directed by archaeologists Maria and Manuel Maia from
1994 to 2013.
From the museum's vast collection, it was selected the "mining" lamps for study, in a total of 929
complete pieces in good conditions and approximately 2234 fragments. Some of them already
referred in excavations reports and some few studies, but the most part of this material is still
unpublished. A previous analysis showcases that the majority has decoration on the edge and/or
wing, besides presenting volutes and various marks in hundreds of them. From a chronological
perspective, the diversity is evident and still argued, since there are copies datable from the 1st
century to early 2nd century, which represents a long period of production. After the mid-3rd
century there is a significant decrease in the examples of this typology until the end of Roman
empire. Its production has its origins in the southwestern Hispania, an area that accompanies its
most widespread space.
The large amount of lucerne located in the Museu da Lucerna allows us to make some
considerations and reflections about this specific typology, that were widespread in the
southwest of the Iberian Peninsula during the Roman period.
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Abstract
Currently, energy is mainly produced by the combustion of fossil fuels, which worsens the world's
environmental problems. H₂ production via water electrolysis (WE) from renewable sources
offers a great solution for a carbon-free H₂ generation. WE is the industrial process currently used
to produce pure H₂ fuel [1]. There are two half-reactions during WE, namely anodic O₂ evolution
reaction (OER) and cathodic H₂ evolution reaction (HER) [2]. The aims of this work are to
implement transition metal phosphides to replace expensive noble metals used in HER and also
reduce the use of Ir in OER via significant increase in the surface area of the catalyst.
Carbon black supported HER catalysts were prepared by impregnation with Ni, Co, and Fe and
subject to a one-step phosphorization, which is characterized by its simplicity and was not
described in literature before. Sacrificial supports were used to synthesize unsupported IrO₂ with
high surface areafor OER.
The catalysts were characterized by N₂ physisorption at 77 K, thermogravimetric analysis and
scanning electron microscopy. The performance of the HER/OER catalysts was examined using
cyclic voltammetry and impedance spectroscopy. Systematic testing of preparation conditions
will identify the most promising materials towards the implementation of sustainable water
electrolysis. Preliminary testing showed HER catalysts followed the Volmer-Heyrovsky
mechanism, and the FeP catalyst showed comparable stability with Pt, for at least 24 h according
to chrono voltammetry.
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Abstract
Sewage sludge (SS) is a byproduct of wastewater treatment that is produced worldwide. Due to
huge SS production, this organic waste must be managed properly. As it contains valuable organic
matter and nutrients such as nitrogen and phosphorus, it can be very useful as fertilizer or soil
improver. The application of SS as agricultural soil amendment is a common practice, especially
in Europe. However, recycled SS is seen as a potential source of soil contamination by organic and
inorganic pollutants, pathogens, metals, pharmaceuticals, polycyclic aromatic hydrocarbons
(PAH), polychlorobiphenyls (PCB), pesticides, microplastics, among others. The European Union
promotes the use of SS in agriculture but regulates its use to prevent harmful effects on soil,
vegetation, animals and humans1. In this sense, the aim of this work was to assess the sludge
composition and properties, verifying if several contaminants that can affect the environment did
not exceed set limits.
Two activated sludge samples, obtained from different Wastewater Treatment Plants from
Portugal, were physicochemically characterized. The analyzed parameters were pH, dry matter
(DM), organic matter (OM), Kjeldahl nitrogen (N Kj), phosphorus (P), potassium (K), calcium (Ca),
sodium (Na), magnesium (Mg) and heavy metals (Ni, Cr, Cu and Zn). The nutrients and heavy
metals were quantified through atomic absorption spectroscopy following acid digestion of the
samples, except for N Kj and P, whose quantification was performed through visible
spectrometry.
The values obtained are in the table 1. It can be noticed that the obtained results for heavy metals
were below the limit values imposed by the Portuguese legislation (DL 276/2009) to sludge used
in agriculture. One of the following stages of the project is to develop and optimize robust
extraction methods for plastic additives (stabilizers and flame retardants), pesticides, PCB and
PAH.
1. https://doi.org/10.1186/s40538-018-0122-3
Parameter
pH
DM (%)
OM (%)
Ca (mg/kg)
Na (mg/kg)
K (mg/kg)
Mg (mg/kg)
Zn (mg/kg)
Cu (mg/kg)
Cr (mg/kg)
Ni (mg/kg)
N Kj (mg/kg)
P (mg/kg)

Sample
A
8.42
24.07
68.70
3651
1457
1691
4094
802
270
220
43
0.23
14.30

B
6.08
15.49
85.10
2259
729
3435
4653
436
320
29
10
0.29
18.60

Figure 1 Physicochemical characterization of the two activated sludge samples.
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Abstract
This article aims to investigate the role of rationality in the way that each individual visually
perceives, or sees, what is visible.
It is proposed that, by hypothesis, our perception of the visible space as it is for each one of us is
conditioned by our knowledge and experiences which, in turn, are the product of the visual
culture in which we are inserted, the landscape we inhabit. . The vision is in common sense
designated as one of the 5 senses, the one without which we would not be able to perceive the
visible space and know the landscape, but which, because it is felt, has a phenomenal dimension
in itself.
The reflective path that we sought to follow in this article focused on the intersection between
John McDowell's philosophical investigations on perception and two experiences in the field of
Psychology - "experimental blindness" by Lisa Barrett and "The Influece of Culture on Visual
Perception" by Marshell H. Segall, Donald T Campbell and Melvelle J. Herskovitand - and is
accompanied by a subliminal question: What is left of the rational animal's view beyond
perception visual?
The lack of reasonable answers to this question, given what is presented in this article, leads to
the following suggestion: perhaps there is no reason to believe that it is different to say: I Alice
see this Caterpillar, or I Alice visually perceive this Caterpillar.
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iSenseDSC: Refurbish and upgrading of a customized microDSC for high accuracy
measurement of heat capacities of solids and liquids
Silva, Rodrigo M. A., Faculdade de Ciências, Portugal
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Santos, Luís M. N. B. F., CIQUP, Portugal

Abstract
The high accuracy micro DSC apparatus (SETARAM, model: micro DSC III, acquired 20 year ago),
was inoperational due to breakdown (Peltier based temperature control system malfunction).
The instrument was considered obsolete by the manufacturer and therefore the repairing was
inaccessible. Considering that the original heat flow sensor was operational, it was used to
construct a customized version of the instrument, aiming to improve its calorimetric sensitivity,
long time stability and robustness. In this work the refurbishment, upgrade and test of the new
customized version of the instrument is presented and discussed.
The thermostatization system was replaced by a high performance thermoelectric cooler
assembly produced by Laird Thermal Systems (former MELCOR). The overall insulation of the
calorimeter was reinforced. Also, a new local temperature control system was installed with the
objective of improving the temperature control of the calorimeter block.
Problems were found regarding heat flow signal stability, therefore we replaced the original
nanovolt amplifier by a new homemade nanovolt amplifier (originally developed in the former
Thermochemistry Laboratory of the University of Lund). With these changes we were able to
reduce signal-to-noise ratio, improve the baseline stability (heat flow signal: stability ± 300 nV;
resolution ± 50 nV) and achieve temperature control on the order of ± 0.5 mK.
Afterwards, the system was calibrated with sapphire (NBS SRM 720) and tested with standard
and recommended substances to evaluate the new microcalorimeter´s resolution and accuracy.
Based on the achieved high level of accuracy (0.2 %) and resolution of the heat capacity
measurements (mass range 100 to 1500 mg; temperature range between 10 to 60 ºC), the
iSenseDSC: customized microDSC could be considered to be at the highest level (worldwide) of
accuracy & resolution in terms of instrumentation for the measurement of heat capacities of
solids and liquids.

Figure 1 Heat-Flux microDSC and some applications

323

Characterization of DGCR8 microprocessor defect in thyroid lesions
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Abstract
introduction: The alteration of microRNA (miRNA) processing is a driver event in several tumors
including thyroid cancer (TC). Upon the discovery of DICER mutations affecting the miRNA
biogenesis in TC, other genes encoding proteins with similar functions have been studied. The
DiGeorge Critical Region 8 (DGCR8) gene holds a critical role in miRNA biogenesis as a
microprocessor complex component. Previous studies identified a hotspot DGCR8 mutation - the
variant c.1552G>A (p.E518K) - that alters canonical miRNA production. miRNAs are necessary to
accurately establish thyroid follicles and hormone synthesis. The deregulation of their expression
is an important regulator of tumor development and progression in TC.
The goal of this study was to characterize the variant p.E518K and other loci of DGCR8 in thyroid
lesions and evaluate its expression.
Material and methods: 242 samples of 214 patients with tumor or tumor-like lesions of thyroid
were evaluated by direct sequencing for the presence of c.1552 G>A (p.E518K). Formalin-fixed
paraffin embedded (FFPE) sections of these lesions were studied for DGCR8 immunoexpression.
When frozen tissue was available, DGCR8 mRNA expression was analyzed by quantitative PCR
(qPCR).
Results: The presence of the variant c.1552G>A (p.E518K) was a rare event in our series. Only 1
case was found mutated, and it corresponded to a poorly differentiated thyroid carcinoma.
Preliminary results demonstrate that mRNA DGCR8 expression and DGCR8 expression are
generally upregulated in tumors in comparison with benign lesions and normal thyroid tissue.
Conclusion: The results obtained so far point that DGCR8 may have a role in thyroid
carcinogenesis. Although mutations are rare, aberrant expression seems to be a common event.
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Optimization Problems in Sea Exploration
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Abstract
Recently, a problem has been arising in sea exploration, where the objective is to schedule the
expedition of a ship for collecting information about the resources on the seafloor. The aim is to
collect data by probing on a set of carefully chosen locations, so that the information available is
optimally enriched. This problem has similarities with the orienteering problem, where the aim is
to plan a time-limited trip for visiting a set of vertices, collecting a prize at each of them, in such
a way that the total value collected is maximum. In our problem, the score at each vertex is
associated with an estimation of the level of the resource on the given surface, which is done by
regression using Gaussian processes. Hence, there is a correlation among scores on the selected
vertices; this is the first difference with respect to the standard orienteering problem. The second
difference is the location of each vertex, which in our problem is a freely chosen point on a given
surface. Results on a benchmark test set are presented and analyzed, confirming the merit of the
heuristics proposed. Also, a small topological result and subsequent proof of the convergence of
these same methods to the optimal solution, when we have instant access to the ground truth
and the underlying function is piecewise continuous.
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Optimization of topical delivery for niacinamide using hydrogels and transethosomes
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Abstract
Niacinamide (NIA) is an amide form of vitamin B3 that is suitable for abrogating features of ageing.
For topical delivery, some NIA´s physicochemical properties suggest that this active may have
difficulties surpassing the stratum corneum. Therefore, this study aimed to formulate NIA into
two drug delivery systems, hydrogels, and transethosomes (TEs), to enhance its absorption and
controlled permeation across the skin.
Optimization of carrageenan (CRG) based hydrogels led to the design of three formulations with
polyvinylpyrrolidone (PVP), which differed only in the amount of jojoba oil (JO); the natural
enhancer selected. CRG-PVP hydrogels were characterized by evaluating morphology, chemical
interactions, and swelling properties. In vitro permeation assays showed no significant
differences in the permeation capacity between the different hydrogels used, and that, after 6 h,
the permeation rate reached 40%.
Designing of TEs led to the production of three formulations, with distinct surface-active agents:
Tween-80 for Type I, oleic acid for Type II, and JO for Type III. TEs were characterized by measuring
size, polydispersity index, zeta potential, encapsulation efficiency, and loading capacity, and by
evaluating chemical interactions and morphology. In vitro permeation assays showed that TEs are
more effective at retaining NIA in the skin than hydrogels, since after 6 h, TEs showed a
cumulative permeation rate of about 20% for Type I and III, and 10% for Type II.
Skin permeation assays with TEs-loaded hydrogels showed that the combination of both delivery
systems resulted in an adequate controlled permeation of NIA. After 6 h, TEs-loaded hydrogels
led to a permeation ranging from 10 - 30 %.
Given the consistency and storage stability of the TEs incorporated within CRG-PVP hydrogels,
the NIA permeated and the apparent permeability (Papp) values, the combination of the hydrogel
with TEs Type III is the best option, for the topical anti-ageing effect intended.

Figure 1 Apparent permeability coefficient of Free NIA and NIA-loaded formulations across the in vitro skin barrier
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Ageing bodies: narratives and voices of elders
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Abstract
Living longer with quality and well-being becomes a constant challenge for current societies. The
body, the place of our identity, goes through many transformations, influenced by the individual
experiences, as well as by other generations and the society perceptions.
Theoretically, our approach seeks to enhance the sociocultural construction of the ageing process
and its influence on the body image, through a comprehensive and interpretativist perspective.
In the literature, a confrontation is presented between a negative perspective on this stage of life
proliferated by other generations and a positive outlook in the voice of its protagonists.
Methodologically, this paper grounds in the analysis of ten narratives of the elderly about the
meanings given to the ageing process and to their bodies. Biographical methods are known for
focusing on the voice of the subjects as the object of study. Content analysis of data indicated
four main categories: social construction of ageing, body image construction, body image
influences and generational aspects.
Results indicate that participants associate ageing with wisdom, knowledge, experience and
happiness. At the same time, this stage reflects the onset or worsening of illness, uncertainty
about the future, limitations in daily life and loss of autonomy. All but one of the participants
expressed satisfaction and acceptance regarding their body image. Other factors such as
interpersonal relationships, work, religion, family losses, financial stability and even the current
pandemic context are presented as influences in the aging process. Also, individuals reported
feeling a lack of solidarity and understanding from the younger generations.
In conclusion, westerns societies are contexts where a certain type of body is massively promoted
and where we try to distance ourselves from the ageing body. To discuss social representations
associated with the ageing body seems fundamental to an inclusive and sensitive society.
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Medication waste reduction: an approach to access the impacts of unit dose dispensing in
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Abstract
Medication waste is a problem with social, economic and environmental impacts. The
environmental impacts concerning the presence of pharmaceuticals in the ecosystems, partially
due to medication waste, are far-reaching, ranging from acute toxicity and effects on
reproduction, to the development of antibiotic resistant bacteria.
The aim of this study was therefore to assess the potential impact of unit dose dispensing in
community pharmacies, as a solution to mitigate medication wastage. For that, the potential
waste as a result of the inadequacy of the packages was estimated considering target medications
(based on Ordinance no. 455-A/2010) and medication sales from 2016 to 2019. In agreement, 9
medications from 3 different therapeutic uses were selected: antibiotic, non-steroid antiinflammatory and antifungal. Afterwards, their commonly prescribed medical treatments were
compared to the available packages in the market. Due to the variety of treatments that use the
same medication and the absence of data about their relative frequency, two scenarios were
established. The first represents the minimum wastage - minimum difference between the
prescribed dosage and the number of units in the package, and the second represents the
maximum wastage - where the potential wasted units correspond to the maximum difference.
The potential wastage was estimated to be between 5.0 and 8.3 pharmaceutical units (PU) per
package, which represents from 29% to 47% of all units. Considering data from 2014 to 2018, an
average of 156.5 million packages are dispensed annually at a national level, meaning that 782 to
1 299 million PU are potentially wasted yearly.
Considering that unit dose dispensing allows selling only the PU that will be potentially consumed
and the amount of estimated wastage, such alternative should thus be effectively evaluated
through real case measurements and evaluation of technical and economic impacts.
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Abstract
Spinocerebellar ataxia type 3, also known as Machado-Joseph disease (SCA3/MJD), is the most
frequent neurodegenerative disorder caused by a pathogenic expansion of the polyglutamine
(polyQ) tract, localized in C-terminal of the ataxin-3 (ATXN3) protein. ATXN3 is a deubiquitinating
enzyme, that belongs to a gene family, that in humans is composed by three more genes (ATXN3like, Josephin-1 (JOSD1) and Josephin-2 (JOSD2)), that define two gene lineages (the ATXN3 and
the Josephins). These proteins have in common the N-terminal catalytic domain (Josephin
domain, JD). Although the two lineages are ancestral in animals, in Drosophila only the Josephin
lineage (JosL) is present. Mutant flies expressing the human ATXN3 are, however, used to identify
relevant molecular players of SCA3 pathology. This raises the question of whether the proteinprotein interaction (PPI) network in Drosophila could be representative of that or of the ATXN3
lineage. In humans, according to EvoPPI database there are 99 PPI reported for the human ATXN3.
In contrast in Drosophila only four have been reported and none in common with those reported
in humans. Nevertheless, from the large number of mutant Drosophila modifiers reported in the
literature, 33 have a paralogous human ATXN3 interactor. We use these proteins to predict
interaction regions, using an in-silico methodology. Our data reveals the importance of JD as a
common interaction region. In this region, the fly orthologous interactors overlap the contacting
residues of human wild-type ATXN3 PPI. Thus, Drosophila is a good model for SCA3 study.
Applying the same methodology to the expanded ATXN3 form (associated with the disease)
revealed that interactions in the JD are severely affected. Proteins that were not reported in SCA3
Drosophila screens, but that belong to the enriched pathways (ubiquitination) of the PPI network
of ATXN3, also present a similar behavior. Therefore, abnormal interactions at the JD are
associated with SCA3.
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Abstract
Learning to swim begins with a basic aquatic adaptation including face immersion and eyes
opening. The lack of these abilities can affect the swimmer's performance and training without
goggles could probably minimize it. This study aimed to characterize the sensations of swim
without googles and the perception of the effect of training without it. Twenty-one swimmers
(12.04±0.86 years old), 11 males and 10 females, performed 3 weeks of training without using
googles during warm-up and technical workout. After, answered a questionnaire with closed and
open questions about feelings and perceptions related to start swimming without googles and
training effect. The closed questions had the possibility of choosing more than one answer and
the open questions encompass four components: memory of the teaching process, comfort of
swimming without googles, prognosis of performance if competing without googles and effect of
training without googles. The absolute frequency of each closed question option was determined
and the percentages of response of the group of swimmers were calculated. Open questions were
analyzed using a deductive procedure, moving back and forth between the aim of the study and
the four components. Most swimmers (86%) remember learning to open eyes with face immerse.
Five to 25% of swimmers showed signs of discomfort when swimming without googles, including
burning, blurred vision and the need to rub their eyes. Fifteen percent expressed difficulty in
turning without googles, need to raise their heads from the water during swimming and inability
to open their eyes. Two percent felt panic. Although 67% of swimmers mentioned that their
performance in competition would be lower if they had to swim without googles, 95% said that
training without googles could improve this ability. In conclusion, young swimmers used to train
with goggles and expressing strong signs of discomfort when undergoing training without them,
realized its positive adaptive effect.
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Abstract
The global production of farmed fish is on the rise and the growth of this industry depends on the
sustainability of the production. Thus, improvements in the formulation of diets and a greater
knowledge of the fish nutritional behaviour, are essential to increase feed efficiency while
reducing the environmental impact of aquaculture operations. Although plant ingredients are
generally considered alternatives to fishmeal, they negatively affect feed intake impairing fish
growth and immunity, so, strategies are needed to better understand fish feeding behaviour and
overcome these limitations. In this experiment, we aimed at evaluating the potential of aromatic
additives for European seabass (D. labrax) rations and their effects on feed consumption and
growth performance of fish. Thus, four isoproteic, isoenergetic and isolipidic diets were
formulated: a control diet (CTR) with high level of vegetable componentes, and three
experimental diets corresponded to CTR supplemented with different extracts from water used
for fish cooking at a canning factory, one oil- and two water-based, with different concentration
processes. A growth trial with seabass (initial weight of 96 ± 14 g) was performed on a
recirculating aquaculture system. Diets were assigned to triplicate groups of 15 fish, and fish were
hand-fed twice daily to apparent satiation. After the growth trial, fish were individually measured
and weighted and three fish per tank were sacrificed and pooled for chemical analysis, in terms
of humidity, ash, lipid, protein, energy and phosphorus levels.
The diets did not lead to significant differences in terms of the fish final weight or growth rate,
but the lipid-based aroma led to a significant increase in the voluntary feed intake when
compared to the others diets. The results on the fish whole-body composition are yet pending,
but they will aid in understanding how the aromas affected the nutrient gain and retention and
their value for the aquaculture industry.
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Abstract
The aim of this study was to verify if the upper and medium strength and anthropometric
measures are predictors of success in shooting velocity. Eighty-two male youth players were
performed shots to the goal. Eighty-two male youth players were analysed on performed shots
to the goal with goalkeeper and to a canvas from a fixed position and with previous displacement.
Also, subjects accomplished the following physical conditioning tests: sit-ups, medicine ball
throw, and hand grip. Height, seated height, and arm span were collected. Means ± sd was
computed and the sample distributions checked (Kolmogorov-Smirnov). Pearson bivariate
correlation was used to evaluate the relationship between all variables with the shooting velocity.
Criterion for significance was set at p <= 0.05. Results from the physical performance showed that
the medicine ball throw (r=0.73) and the handgrip (r=0.71) were strongly correlated with shooting
velocity. Height and seated high were high moderate and strongly correlated with shoot velocity
(r=0.76 and 0.56, respectively) while arm span was low moderate (r=0.32). Overall upper and
medium strength showed a strong relation between upper and medium strength with shooting
velocity (r=0.76). Overall anthropometrics values showed moderate relation with shooting
velocity (r=0.56). It seems that upper strength is a good performance predictor and
anthropometric characteristics also have a significant result as a predictor of performance.
However, having the fastest shoot does not guarantee success, since. Focus on precision, the
opponent and goalkeeper position are also necessary to score a goal. To conclude it was possible
to observe that upper strength has an important role on shooting velocity and strength should
be focused on the training process. Futures studies should be carried with youth women players
and examine the relations between these variables and decision making.

Keywords: water polo; upper strength; medium strength; anthropometrics.
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Abstract
Glioblastoma multiforme (GBM) is the most common and deadliest brain tumor, and standard
treatment requires invasive surgery followed by radio and chemotherapy. Despite considerable
efforts, current strategies are ineffective and life expectancy remains limited (12-15 months) [1]
leading to the development of novel and more effective therapeutic approaches.
Asiatic acid (AA), a natural pentacyclic triterpene, has been proposed for GBM therapy due to its
anti-glioma efficacy by inducing cellular apoptosis. Though, its transport across the blood-brain
barrier (BBB) is hampered by poor water-solubility [2]. Poly(lactic-co-glycolic acid) (PLGA)
nanoparticles (NPs) have been shown to cross the BBB and enhance drug solubility, while
displaying high biocompatibility and biodegradability [1]. Therefore, these act as a promising drug
delivery system (DDS) and are here proposed for AA delivery. The AA-loaded PLGA NPs were
prepared using the single emulsion evaporation method, dissolving the AA and PLGA in an organic
phase of DMSO/ethyl acetate and using poloxamer 407 as surfactant. These NPs display adequate
properties for brain delivery, with mean sizes smaller than 200 nm and negative zeta potential.
They also show high encapsulation efficiency and yield. The production protocol was optimized
by a fractional factorial design (25-1). Future work will include surface functionalization with
transferrin (Tf) to enable the specific binding to the over-expressed Tf receptors in GBM cells and
BBB. NPs toxicity and anti-tumoral efficacy will also be investigated in in vitro.
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Systemic Communication by Creative Industries
Mattos, Mariana M, Faculdade de Letras, Portugal

Abstract
A company is made up of people who are open systems in continuous interaction. Therefore, the
communication processes that are established cannot be controlled by the human being.
Organizational communication cannot be associated in a reductionist way with a protocol of
norms and standards organized to meet a goal. Goals and objectives themselves need to be
revised while planning so that interpersonal relationships, which constitute the organization's
communication processes, are experienced and, thus, enrich the company itself with elements
generated in the circularity of communication. This study aims to identify the results of Systemic
Communication using techniques that intersect systemic and complex thinking, communication,
and sustainable design at the organizational level, specifically when applied to change from
hierarchical management models to cooperative models during such processes.
The motivation of the theme lies in the need for innovation and creativity in the practice of actions
in sustainable development and in organizational communication for the implementation of the
Sustainable Development Goals (SDGs) to fulfill the goals established by the General Organization
of the United Nations (UN) for 2030. The investigation is based on two case studies: a school
whose teaching ranges from elementary to secondary and the artistic direction of a Brazilian
independent musician residing in Portugal. Through this work, we expect to: 1. contribute to the
mapping of innovative creative industries; 2. characterize the result indicators in applying
systemic techniques in organizational communication; 3. identify contributions from a Creative
Industry to the fulfillment of the SDGs."
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Abstract
Natural products have been established as a promising source of novel anticancer drugs. Thymol
(1), eugenol (2), ginkgolic acid (3) and 6-hydroxyflavanone (4) have been shown to possess
anticancer activities in previous studies. Thymol and eugenol are the main constituents of the
essential oils of thyme (Thymus vulgaris) and clove (Syzygium aromaticum), respectively.
Ginkgolic acids are a series of phenolic acids present in the leaves and fruits of Ginkgo biloba. 6hydroxyflavanone and other flavanones are widely distributed in plant products, they are also the
most abundant flavonoid compounds in the peel of citrus fruits. In this work, semisynthetic
derivatives of these compounds were obtained and tested for their cytotoxicity against two
human cancer cell lines, namely gastric adenocarcinoma (AGS cells) and human lung carcinoma
(A549 cells). An initial screening, based on MTT assay, was performed in order to identify the
most cytotoxic compounds at 100 µM. The results evidenced that two 6-hydroxyflavanone
derivatives (5 and 6) and one eugenol derivative were the most cytotoxic among the compounds
tested, being selected for further studies. Noteworthy, in a general way, the selected molecules
displayed enhanced toxicity when compared with their natural counterparts. Moreover, LDH
assay showed that the loss of cell viability was not accompanied by a loss of membrane integrity,
thus ruling out a necrotic process. To study the possible occurrence of a process of programmed
cell death induced by these novel semisynthetic derivatives, the results from morphological
assessment and evaluation of caspase 3/7 activity will be presented. Selectivity of the molecules,
by comparison with a human non-cancer cell line will also be presented.

Keywords: thymol, eugenol, ginkgolic acid, 6-hydroxyflavanone, cancer, cytotoxicity.

Figure 1 Chemical structures of thymol (1), eugenol (2), ginkgolic acid (3), and 6-hydroxyflavanone (4) and its derivatives
(5 and 6).
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Abstract
Since it was showed in the 1970s that the mass of most galaxies appears to be dominated by an
unseen dark matter (DM) component, this matter and its nature have been some of the most
important questions in Astrophysics. We know that the Universe is made of 27% of this DM, and
that it must be composed of something else other than baryonic matter which virtually only
interacts with baryons through gravity and is otherwise invisible. To overcome this, many
observations of the mass distributions of galaxies have been studied.
The core-cusp problem remains one of the unsolved challenges between observations and
simulations in the standard cold dark matter model (ΛCDM), which assumes that the particles of
DM are collisionless. Although observations suggest an approximately constant DM density in the
inner parts of galaxies (core), all the cosmological N-body simulations assuming ΛCDM reveal a
steep power-law like behaviour (cusp).
Many solutions have been investigated to solve this problem - one possibility is that the nature
of the DM itself is different from what we thought. Self-interacting dark matter (SIDM), as an
alternative to the standard model, is based on the assumption that the DM particles can scatter
with one another, being able to transport heat through the dark matter halo, altering the halo
structure – and, possibly, producing a constant-density core in the heart of the halo.
Here, we aim to explore this problem – and possible solution – using ultra-faint dwarf galaxies
(UFDs). We use observations of Antlia B, a distant (d ~ 1.35 Mpc) UFD (MV = -9.4, M* ~ 8 x 10⁵
M☉), from MUSE-Faint – a survey of UFDs with the Multi Unit Spectroscopic Explorer. After
reducing its data, we determine the line-of-sight velocities of its member stars, allowing us to
model, for the first time, its DM density profile, using a Jeans modelling code called GRAVSPHERE.
With it, we constrain the self-interaction coefficient for the SIDM model and compare this model
against ΛCDM.
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Does trade openness reduce poverty? A worldwide investigation between 2002 and 2017
Nogueira, Ana R.R., Faculdade de Economia, Portugal

Abstract
Globalization, including the openness to international trade, has increased substantially in the
last decades aiming at fostering economic cooperation performance of countries.
Although some studies and most policy makers contend that trade openness can be critical for
mitigating poverty, research results are not clear cut.
Theoretically, one would expect that trade openness can influence countries´ poverty levels
through four main mechanisms: 1) economic growth; 2) markets and competition; 3) technology,
productivity and wages; and 4) government revenues. The second mechanism produces a
reduction in the level of poverty, in which producers take advantage of the increase in the price
of goods and access to more inputs and consumers benefit from the decrease in the price of
imported goods. The rest of mechanisms are characterized by their ambiguity, introducing de
concept of immiserizing growth- when economic growth causes a deterioration in the terms of
trade, increasing inequalities, which is reflected in increasing poverty and showing the presence
of heterogeneities-namely in the labor market.
The present study aims at assessing the impact of trade openness on a large set (160) of countries
in a relatively long-time span (2002-2017) considering the whole sample of countries and
countries divided according to their income levels. For estimating the impact of trade openness
on the poverty rate (proxied by the human poverty index), controlled by a set of other factors
(FDI, human capital, economic growth, inflation rate, exchange rate and institutional quality), we
will resort to the generalized method of moments, which is able to account for the endogeneity,
that is, to incorporate the existence of a reciprocity between trade openness and poverty.
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Abstract
Triple negative breast cancer (TNBC) is the most aggressive breast cancer (BC) subtype,
accounting for nearly 20% of all BC cases. Due to the lack of targeted therapies, it is usually
associated with a poor prognosis.
Chemotherapy, though being the primary therapeutic approach for TNBC patients, displays
ineffective clinical outcomes, as these patients frequently relapse. In this regard, there is an
emerging demand for more efficient treatments. Recently, immunotherapy comprising
checkpoint inhibitors has been approved by the FDA, in combination with chemotherapy, to treat
metastatic TNBC, making chemoimmunotherapy a promising alternative approach to the current
therapies. However, its translation to the clinic has been strongly affected by the lack of cellular
models that accurately mimic the tumor microenvironment (TME).
Consequently, this work aims to develop a 3D model based on breast multicellular tumor
spheroids (MCTS) that more likely resemble the tumor´s complexity. Cells of the TME, including
cancer-associated fibroblasts (CAFs) and tumor-associated macrophages (TAMs) were shown to
induce TNBC progression, resulting in poor prognosis in TNBC patients. Therefore, this model
consists of BC cells, human fibroblasts and monocytes, which will not only allow for a better
understanding of TME´s role in cancer progression, but also enable the development of a platform
for nanomedicine high-throughput screening, which may optimize the drug discovery process.
Three different breast cancer cell lines will be tested for their ability to form spheroids at different
cellular ratios in order to determine which conditions better contribute to MCTS formation. When
the model is established, the aim is to use nanoparticles to encapsulate chemotherapeutics along
with immunomodulatory agents to further assess chemoimmunotherapy´s efficacy in TNBC
treatment. Overall, we envisage a 3D breast MCTS-based model as a platform to potentiate the
efficiency of drug discovery pipelines.
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Abstract
Snakebite envenoming is a neglected tropical disease largely ignored by medical science. Every
year millions of people are bitten by snakes, affecting mostly farmers, children and poor
communities. Appropriate case diagnosis is one of the clinical challenges considering the
procedure is expensive and slow.
The Bothrops asper (B.asper) is the most abundant viper in Central America known for their
aggressiveness to humans. About 90% of B.asper venom are metalloproteins and phospholipases
A2 (sPla2). In this work, we focused on the sPla2 which exhibits anticoagulant and myotoxic
activities, causing the disruption of cell membranes and alterations into their permeability. Their
anticoagulant effect seems to depend on the ability of the toxins to enzymatically degrade
phospholipids. After bitten, the prey suffers a series of degenerative events, culminating in
skeletal muscle necrosis and death.
There are two types of sPLA2, the sPLA2 Myotoxin I (MT-I) which is catalytic active, and the sPLA2
Myotoxin II (MT-II) without catalytic activity. The major difference between them is substitution
of the DCC motif for KCC motif in the enzyme´s active site which results in active and inactive,
respectively. Moreover, MT-II exhibits a particular C-terminal sequence, from position 115 to 129,
which stimulates macrophages inflammation. Despite the importance of these enzymes, its
activity at molecular and cellular level remains unclear.
This is, to our knowledge, the first computational work that addresses the structural-function
activity of MTs in membranes. Using molecular dynamics simulations, we have exploited the
interaction between the membrane with enzyme and characterized the binding of the
phospholipids to the MT-I active site. We also showed how the C-terminal lead to membrane
disruption on MT-II.
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Abstract
There´s an urge to control the thermal expansion (TE) in the technology industry, where devices
can be degraded due to differences in TE. So, negative thermal expansion (NTE) is the key to the
customization of TE. Applications include optical devices, thermoelectric systems and cooker
hobs. FeCo alloys have diversified applications such as magnetic recording, catalysts and pigments
[1]. Also, FeCo thin films have been proven to possess both giant and negative magnetostriction
[2] which motivated the search for NTE in this material at the nanoscale. Since it´s expected to
vary the TE of FeCo alloy by passing from the macro scale to the nanoscale. In this work, we
prepared FeCo nanostructures, in particular, nanowires (NW) since their dimensions can be easily
customized to find NTE in this alloy. FeCo NWs were prepared by electrodeposition using anodic
nanoporous alumina templates as an assisted method. Anodization is a highly efficient method
to grow self-organized nanoporous in hexagonal distribution allowing the tune of size and shape
of the porous arrays to desired dimensions [3]. Being these methods very versatile, we have
successfully tailored the dimensions of the FeCo NWs. NWs with different diameters (45 to
100nm), lengths (480 to 3800nm) and atomic percentages of Fe and Co were obtained.
Morphological, structural and magnetic characterization was performed by SEM, XRD, and
SQUID, respectively. High-resolution XRD measurements were performed and crystallographic
FeCo phase analysis of the different samples was achieved by Rietveld refinement of the XRD
patterns using the Fullprof package. The TE of FeCo NWs will be evaluated by tracking their unit
cell behaviour via HR-XRD measurement as a function of temperature.
References
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Abstract
Currently, there is a growing demand for products of animal origin in developing countries that
leads to major concerns about the sustainable production of safe and nutritious food. Edible
insects, such as crickets, migratory locust, yellow mealworm, lesser mealworm and superworm,
have been legally defined as novel food sources with potential to be used for human consumption
within some countries of European Union (Regulation (EU) No 2015/2283). However, edible
insects can also pose a risk to human health as they can trigger adverse reactions, particularly
cross-allergic reactions in individuals allergic to crustaceans or domestic dust mites. Thus, as part
of the risk assessment of potential food allergens, this work intends to develop a species-specific
PCR method for the detection of Tenebrio molitor (yellow mealworm) in processed foods. For
this purpose, model mixtures of pork meat containing yellow mealworm flour in a concentration
range of 10-0.00001% (7 concentration levels) were prepared and autoclaved (15 min, 121ºC) to
simulate the industrial production of sausages. DNA extraction was performed with the
NucleoSpin Food kit, being concentration and purity determined by UV spectrophotometry. In
silico analysis allowed designing new primers targeting the cytb gene, whose specificity was
verified by PCR using other insect species besides mealworm. The species-specific PCR assay
allowed detecting T. molitor DNA down to 0.1 pg and 0.0001% (w/w) of mealworm flour in pork
meat. The application of the PCR assay to processed mixtures suggests that autoclaving affected
the amplification capacity since the level of detection was increased to 0.01% (w/w) of mealworm
flour in processed meat. Following these results, the development of a real-time PCR method
with TaqMan probes is in progress for the detection and quantification of the target insect in the
prepared model mixtures.
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Abstract
Campylobacteriosis has long been the most reported zoonotic disease in the European Union. As
Campylobacter and their resistance genes can rapidly spread among human and animal
populations, only a multisectoral One Health approach can tackle this problem. Since poultry is
the main reservoir of Campylobacter, not much attention has been payed to other sources of
infection, like companion animals. Despite these bacteria being mainly considered as commensal
in dogs, the development of symptoms like those in humans, is also described. Given the public
health and clinical practice concerns, and since no previous epidemiological study in Portugal was
reported, we aimed to obtain a first insight of the prevalence and characteristics of this
microorganism in different canine populations.
In this study, between September-December 2020, a total of 125 rectal swabs were collected
from dogs hold for companionship and hunting, living in different regions: rural and urban.
Phenotypic characterization, including antimicrobial susceptibility testing, and genotyping
through different molecular techniques, including WGS of selected isolates, were performed.
From a total of 32 Campylobacter spp. isolates obtained, 14 were identified as C. jejuni (44%), of
which 93% were resistant to ciprofloxacin, 64% to tetracycline and 57% to ampicillin, with three
isolates being considered multidrug resistant. Comparison of the phenotypic and genotypic traits
with human isolates obtained in Portugal during 2020, revealed great similarity between both
sources. Particularly relevant results were obtained by wgMLST analysis, which allowed the
identification of isolates from humans and dogs sharing high genetic proximity.
Despite being only a preliminary study, the close epidemiological relationship between the
isolates obtained from both species revealed that dogs could be a more relevant source of
Campylobacter to human than currently considered.
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Abstract
A sovereign State should protect global concerns by ensuring the means for individuals to
prosecute their interests, which implies that there must be a distinction between decisions that
influence individuals, and decisions that are of importance to the community.
When a determined policy only involves a set person, this individual´s self-determination stands
before any other arrangement, preserving the importance of responsibility. Autonomy and
personal liberty cannot be restrained by democracy, as the State we live in is coordinated by the
emphasis on human rights.
The human body is exclusively relevant when associated with a human person. With that being
said, we terminate that the protection of the body only endures because of the concept of the
dignity of the human person.
Immanuel Kant stated that rational human beings must be treated as an end in themselves, and
not as a means to something else; the fact that we are rational humans is an end in itself - not
the fact that we have bodies.
Article 24 of the Portuguese Constitution refers to life as inviolable, but it is also known that
violation implies a non-consented act, and the process of euthanasia as regulated by the
Parliament requires consent at every stage. While renouncing to the fundamental right to life,
the individual benefits from the right itself, considering that he can act on it or against it, as long
as using the full of his autonomy.
All things considered, the aim of this study is to understand constitutionalists´ perspectives on
the correlation between assisted dying and the fundamental rights to life and human dignity
according to the Portuguese Constitution and other international conventions. It also focuses on
the ways the currently approved decree by the Parliament works, as it regards the protection of
the individuality of the fundamental rights.
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Abstract
A large number of theoretical and experimental studies has been focused on the physicochemical
properties of dense ionic solvents such as ionic liquids (ILs) but less attention has been given to
interfacial properties involving deep eutectic solvents (DES). Despite extensive studies dedicated
to the understanding of their bulk properties, many aspects related to the charge distribution
involving DES electrified interfaces are still unclear and poorly explored. In particular, the effect
of DES composition, temperature and electrode material nature on the DES-electrode vertical
interactions remain vague which imposes serious constraints on their adequate applicability as
ideal candidates in electrochemical processes.
In this work, we propose to develop innovative electrodes with enhanced performance based on
the electrosynthesis of conductive carbonaceous (carbon multiwalled nanotubes and
graphene)/metal composites for energy-related systems. The first approach was to characterize
the interfacial structure of the bare electrode/ternary DES electrolytes by considering a eutectic
mixture of choline chloride: urea: ethylene glycol (ChCl: U: EG) in the molar ratio of 1:2:2. For this
goal, differential capacitance curves were determined using electrochemical impedance
spectroscopy (EIS) and fitting an R-CPE circuit to the impedance spectra.
The second step of the work consisted of electrodepositing Zn into the carbon matrix using cyclic
voltammetry. Chronoamperometric measurements were used to determine the nucleation
mechanism involved in the deposition processes. The 3D topographic morphology of the zinc
deposited on the carbonaceous material was characterized using AFM and SEM images.
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Abstract
This project was developed in the context of the master thesis "Do Tratamento à Prevenção. A
Arquitetura como Determinante Social da Saúde no caso das Ilhas do Porto". The work highlights
the impact that construction quality has on the well-being of its residents, through an analysis
that evaluates the housing and their inhabitants on specific ilhas in the eastern zone of Porto.
This identifies strategic pathological points of constructive, social and health character, where
architectural response mechanisms can focus.
The contact with the reality of the ilhas revealed that: the problem of exclusion and social
inequality establishes a connection with health inequalities; this type of housing is increasingly
precarious and combining with significant social needs of this population we have housing with
higher number of health risk factors; the process of requalification can be through a
multidisciplinary approach between Architecture and Health scientific area, so we can give more
assertive answers.
An analysis was developed to characterize the social profile of the inhabitants, learn about their
diseases, and identify pathologies in housing. Through the social determinants of health we were
able to define the associated risk factors, so that when improving the quality of this houses, it will
be possible to reduce social and health problems. There are many difficulties for this population
to accessing an appropriate housing in the city without increasing the rent, so we try, through
Architecture, to provide people the house they need and not the one they can afford.
We cannot fail to consider nowadays circumstances with the globe pandemic. With the
mandatory home stay and teleworking regime we spend significant time inside home. This
reinforces the idea that poor housing conditions and health problems cannot be considered
separately, we defend that the housing environment must provide all the conditions so people
can stay at home as well as preserve their health.
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Abstract
We face a crucial moment in human history, where climate changes put pressure on the
sustainability of the farming systems and food security in an overpopulated world. Often Organic
farming is recommended as a more natural and sustainable option than conventional operations.
The lack of concise scientific data makes it difficult to state such benefits.
A systematic review of the literature available between 2015-2020 was performed providing a
comprehensive evaluation on the multidimensional importance of organic and conventional
practices and outcomes. This work focused on three main questions: 1) "Does Organic Farming
has less Environmental impacts than Conventional Farming?"; 2) "Are organic products safer and
healthier than conventional products?"; and 3) "Are organic crops and products more productive
and profitable than conventional crops and products?".
Our work showed that the sustainability and effectiveness of a farming system depend
enormously on the context in which the farming system is inserted, covering a series of point of
views (social, economic, environmental...). Thus, each farming system can have variable utility.
Also, there are no definitive rules to determine the equilibrium of this multidimensional utility of
the farming systems.
Organic farming success seems to follow market trends and pressures since Science has been
unable to support its products benefits regarding health and safety. Also, considering
productivity, due to lower ratios, Organic farming can hardly be considered a "sustainable farming
system". Sustainability is a concept to inclusive to be rigorous enough to classify and compare
farming systems. Thus, the higher costs should not be the cause of inefficiencies in the farming
system.
Organic farming should be more open to scientific and technological progress to enhance its
practices. More research on this thematic should be a priority.
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Abstract
The expression "Living in a bubble" is currently used to characterize a way of living in a world of
its own, which is itself isolated from what is happening around it. According to an architectural
interpretation, the notion of bubble can be understood as a device or as a metaphor for a
hermetic space. As such, the bubble emerges in any shape or size becoming synonymous with
the condition of isolation. The relevance of this research arises precisely at a time when we are
forced to live in a bubble.
The pandemic dramatized the perception of the individual space/sphere. Questions like "How
long of a distance should we keep?" or "How far should we be from each other?" are issues that
undertake Architecture itself as a discipline but resurfaces now in each one of us. It´s crucial to
make an exception that this investigation makes more sense now than before. However, is
intended to be an on-going research since the individual space was, is and will be always an
important matter in the Architecture Field.
The aim of this exploration is to understand the forms, shapes, and sizes of the individual space,
but also to comprehend its meanings and representations. Since the construction of the
individual space is complex, it is essential to approach different fields of study beyond
Architecture, from Neurology to Sociology.
Due to the extent of the matters involved in the delimitation of the individual space, it was crucial
to create a collection of case studies. The method of this investigation is based on a creation of
an Atlas which allows to create a solid basis for the characterization of the individual space.
This research integrates an on-going master thesis on Master's Degree in Architecture at FAUP,
carried out on the supervision of Professor Marta Rocha.
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Abstract
Progress is a constituting discourse of modernity. Together with globalization, they lead to the
appeal to novelty; a fallacy in which one believes that `newer is better´. However, some incidents
in the recent history disrupted this belief, especially for those who are engaged in theory of
architecture and construction practices. Two of them were the destructive earthquakes that
happened within the same region, in 1999, in Turkey. They lead to a major disaster with the
collapse of more than a third of all housing units, almost all of which were made of reinforced
concrete structures. In the middle of this catastrophe, the scholars who flocked into the area
reported that the traditional wooden frame houses, called "Himis", were the ones that mostly
survived the earthquakes. These houses were standing straight among the ruins of the modern
architecture.
For the contemporary practitioners and scholars who work on environmental and socioeconomical sustainability in architecture, traditional building practices, like "Himis", have been an
utmost interest. Similarly, this work has the objective of raising awareness about existing monocultured built environment that is not necessarily better than traditional building techniques
which are evolved with time and experience throughout generations and practiced with locally
available materials and energy sources, independent from any industrial intervention.
Considering the environmental crises our planet and our peoples face today, the importance of
studying these traditions and finding different ways to contribute to contemporary architectural
practices is nothing but urgency. This research, being submitted as the Master´s dissertation, aims
to investigate possibility of the traditional wooden dwellings in Turkey as a sustainable alternative
in earthquake prone areas.

Keywords: earthquake resistance, traditional Turkish timber framed houses, Himis structures,
vernacular architecture.
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Abstract
Resistance to targeted therapies is a main problem in cancer treatment due to the occurrence of
specific mutations. Our preliminary results show T790M mutation-driven resistance to anti-EGFR
therapy (Erlotinib) can be transferred in vivo from resistant lung cancer (LC) cells to sensitive LC
cells. We have also shown that extracellular vesicles (EVs) contain a full repertoire of molecules
that reflect the cell of origin and can deliver its contents to target cells. Therefore, we hypothesize
that the resistance phenotype spreads among cancer cells through EV-mediated intercellular
communication.
We modified two non-small cell LC (NSCLC) cell lines to allow the tracing and sorting of the
secreted EVs. HCC827 cells, harboring the Erlotinib-sensitive mutation EGFR E746-A750del, were
modified to express CD9, an EVs marker, coupled with the fluorescent protein EmGFP. H1975
cells, carrying the EGFR T790M Erlotinib-resistant mutation, were modified to express CD9
coupled with tdTomato. We co-cultured HCC827-CD9 cells in direct contact with H1975-CD9 cells
during 3 months, with increased concentrations of Erlotinib (0,01uM-1uM). Through confocal
microscopy and cell sorting, we monitored the cells fluorescence. Currently, we are using a
microfluidic device for co-culture of these cell lines without direct cell-cell contact. We are
treating these cells with increased concentrations of Erlotinib and, concomitantly, with an EVs
secretion inhibitor, Nexinhib20.
Sensitive cells, in the presence of resistant cells, became resistant to Erlotinib, since they remain
in culture and stop responding to Erlotinib treatment. We have also observed double positive
cells expressing both EmGFP and tdTomato, which shows that cells communicate through EVs
exchange. By inhibiting the secretion of EVs, we expect to block Erlotinib resistance transfer from
resistant to sensitive cells.
In conclusion, EVs-mediated intercellular communication may play a role in resistance to targeted
therapies.
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Abstract
Cardiovascular diseases are the leading cause of death worldwide, with ischemic heart disease
(e.g. myocardial infarction or MI) being the most prevalent, yet no breakthrough in the
restoration of healthy tissue function has been achieved. This is attributed to the limited
regenerative capacity of the heart. However, recent work showed that in mice there is a time
window for heart regeneration, with postnatal day 1 (P1) showing regeneration by the
proliferation of cardiomyocytes (CM), unlike postnatal day 7 (P7), showing a repair response by
the formation of a collagen-rich fibrous scar, caused by the deposition of extracellular matrix
(ECM). The role of cardiac fibroblasts (CF) and their produced ECM in this transition is yet
unknown and our current focus. Our group's previous RNA-seq showed that insulin-like growth
factor (IGF-1), an ECM-associated protein secreted by CF, is differently expressed between P1 and
P7, becoming upregulated with the transition. IGF-1 is known to induce cell proliferation and
survival in CMs and CFs. Following this, we have used both a human CF (HCF) cell culture and MI
mouse models to unveil the role of IGF-1 in regeneration and repair. In the MI model, we
compared IGF-1 expression in different regions of the heart after MI with sham-operated animals
and saw that 96h after MI, there is an increased expression of IGF-1 in the proximity to the infarct
zone. Using HCF we accessed the impact of IGF-1 on CF activation using known activation markers
alpha-smooth muscle actin (α-SMA) and collagen I. When treated with IGF-1, HCF become
activated, by the increased expression of collagen I observed by RT-PCR and the accumulation of
α-SMA observed by immunofluorescence, when compared with the control. In parallel, we also
saw that extracellular IGF-1 protected HCF from hypoxia-induced apoptosis. These results suggest
that IGF-1 has a role in the response to cardiac ischemic injury and that its modulation may be of
therapeutic significance.
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Abstract
Lung cancer is the second cancer with higher incidence and the leading cause of cancer related
deaths worldwide. The subtype non-small cell lung cancer (NSCLC) accounts for more than 85%
of the cases, with a 5-year relative survival rate of 15.9%. In patients with advanced NSCLC
without targetable alterations or PD-L1 expression, conventional chemotherapy still remains the
only therapeutic approach available. However, failure of standard chemotherapies often occurs
as a result of a highly fibrotic profile. Thus, novel and more effective therapeutic approaches are
required. Drug repurposing in cancer emerged as a strategy to identify antitumor potential in
drugs clinically approved for the treatment of other diseases, offering new treatment possibilities.
Pirfenidone (PF) - an antifibrotic drug approved for the treatment of idiopathic pulmonary fibrosis
- has recently been suggested to have antitumor potential in different types of cancer and also to
sensitize cancer cells to some anticancer agents.
The aim of this work is to find evidence for the possibility of repurposing PF, in combination with
various chemotherapeutic drugs, for the treatment of NSCLC, using in vitro and xenografted mice
models. Our preliminary data demonstrated that PF sensitizes the H460 NSCLC cell line to
Vinorelbine (VR) or Paclitaxel (PTX) treatment, as determined by the sulforhodamine B assay.
Furthermore, both combination treatments caused a significant alteration in the cell cycle profile
(determined by flow cytometry) and the combination treatment of PF with VR reduced cell
proliferation (determined by BrdU incorporation assay). Importantly, no toxicity was observed
when non-tumorigenic cells were treated with the PF + VR combination.
Future work will include studying the effect of the combined treatment, consisting of PF and other
chemotherapeutic drugs, in different NSCLC cell lines; also, to validate the effect of the most
promising drug combination in a NSCLC xenografted mice model.
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Abstract
The topic of school misbehavior has been largely studied worldwide, with a particular emphasis
on teachers' perceptions of the most frequent and troublesome behaviors, as well as the most
commonly used strategies to manage classroom misbehaviors. Students' perspectives on this
topic have received comparatively little attention in the research and the few studies published
were mainly conducted with secondary students. Through an open-ended questionnaire, the
present study aimed to explore elementary students' perspectives on appropriate and
inappropriate behaviors in school, their causal attributions, and their opinions on how to foster
appropriate behaviors and handle the inappropriate ones. A total of 115 elementary students
were surveyed under this study.
The thematic content analysis of the results has indicated that the most frequently mentioned
behaviors were related to silence maintenance, aggressive behaviors, as well as students' posture
and movement, both in the classroom and in the common areas. Students' causal attributions
were mainly student-related and associated with social and emotional abilities. Significant adults'
role was also ascribed, namely whether or not they apply consequences to behaviors, as well as
the presence or absence of expected behaviors' explicit teaching. The use of consequences in
response to students' misbehavior, namely punishments, was the most frequently mentioned
management strategy, followed by teaching and modeling appropriate behaviors.
These results are discussed considering participants' age and its development features, as well as
previous findings from studies conducted with older students and teachers. Implications for
educational practice and for future research are also addressed.

Keywords: elementary school; misbehavior; students' perspectives; causal attributions; behavior
management.
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Abstract
Chronic skin diseases, including psoriasis, atopic dermatitis and vitiligo are common global
illnesses, affecting over 30% of the worldwide population. Thus far there is no cure for these
disorders their consequences have a great impact on patient´s quality of life. Immunotherapy
appears as a new potential treatment which reduces the need for high doses of medicines and
radiation, avoiding side effects like nausea and hepatotoxicity. This work focuses on the
immunomodulatory effect of graphene-based materials (GBM) combined with UV phototherapy,
targeted towards macrophages and dendritic cells (DC). For this purpose, nanographene oxide
(GOn) and reduced GOn (rGOn) were produced and physico-chemical properties were
characterized. Cytotoxicity was evaluated by incubating macrophages or DCs in the presence of
increasing concentrations of GBM (50-250 µg mL-1). Irradiation studies were performed in the
presence of GBM by exposing macrophage cultures to an UVB/C LED source of ~270 nm (1.82 W
cm-2) for 30 minutes. GOn and rGOn were obtained with mean dimensions of 308 ± 23 nm and
259 ± 87 nm, respectively, as determined by dynamic light scattering. GBM dispersions showed
colloidal stability with zeta potential measurements around -40 mV and no particle aggregates
were seen in transmission electron microscopy images. Infrared spectra confirmed GOn
photoreduction into rGOn, which revealed a decrease on the intensity of peaks corresponding to
the oxygen containing groups. GBM dispersions up to 100 µg mL-1 in the presence or absence of
UV irradiation did not exert cytotoxic effects on macrophages, as determined by lactate
dehydrogenase (LDH) activity assay. Cytokine secretion profile is being analysed. Incubation of
DCs with GBM (100 µg mL-1) resulted in pro-inflammatory activation, leading to T cell
proliferation. These results open the possibility of using both types of GBM as immunomodulatory
adjuvants for therapeutic applications on chronic skin diseases or skin cancer.
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Abstract
Basal cell carcinoma (BCC) comprises about 80% of non-melanoma skin cancers. Current
therapies have unsatisfactory clinical outcomes or associated side effects, demanding for
alternative treatments. Photothermal therapy (PTT) is based on phototherapeutic agents that
convert near-infrared (NIR) light into heat enhancing cell membrane permeability, which
increases drug uptake and induces cell death. This approach is advantageous due to its lowinvasiveness and decreased harm to surrounding healthy cells. Graphene-based materials (GBM)
present high NIR absorbance and large surface area making them ideal platforms for
phototherapy and drug delivery. Hydrogels containing GBM and 5-Fluorouracil (5-FU), an
anticancer drug, are herein proposed for PTT combined with chemotherapy for BCC treatment.
Nanographene oxide (GOn) was produced by a modified Hummers method and further
photoreduced to obtain reduced GOn (rGOn). Particle size values were 308.8 ± 24.6 nm for GOn
and 209.5 ± 29.3 for rGOn, as determined by dynamic light scattering. UV-visible spectroscopy
revealed a 4.4-fold increase in NIR absorption for rGOn, compared to GOn. Upon NIR irradiation
(LED, 810 nm, 150 mW cm-2, 30 min), rGOn dispersions (250 μg mL-1) reached 52 °C, which
confirms their potential as PTT agent. Biocompatibility of rGOn was evaluated in vitro using
human foreskin fibroblasts (HFF-1). Resazurin assay showed that rGOn up to 250 μg mL-1 did not
affect cell viability. Cytotoxicity of 5-FU was also evaluated. 5-FU concentrations up to 100 μg mL1 did not affect HFF-1 viability after 72 h, whereas cytotoxicity was observed in A431 cancer cells
with concentrations as low as 0.1 μg mL-1. Hydrogels were produced by dispersing Carbopol 974P
in aqueous dispersions containing both rGOn (100 μg mL-1) and 5-FU (0.1 μg mL-1). Under NIR
irradiation, hydrogels reached temperatures within the mild range of PTT (46 °C). This breaks new
ground for GBM nanoplatforms for cancer PTT and simultaneous drug delivery.
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Abstract
Optoelectronic technologies have become one of the major research topics for the science and
engineering of materials. Most of the research efforts have been focused on developing new
semiconducting thin films with high efficiency, stability, and lifetime. A big challenge is the
improvement of surface and interfacial properties of thin films.
This work presents an optical, thermodynamic, and morphological characterization of a series of
cobalt complexes [FK102 Co(II) TFSI, FK102 Co(III) TFSI, FK209 Co(II) TSFI, and FK209 Co(III) TSFI]
that are used as p-type dopants for the hole transporting materials. The interpretation of the
experimental results is based on the effect of the molecular differentiation on the film formation,
thermal stability, and spectroscopic properties. Different oxidation numbers for cobalt [Co(II) or
Co(III)] and the insertion of bulky tert-butyl groups were explored. The thermal characterization
of the different materials was carried out by thermogravimetric analysis (TGA). The
thermodynamic properties of fusion (melting temperatures, enthalpies, and entropies of fusion)
were evaluated by differential scanning calorimetry (DSC). DSC was also used to explore the glassforming ability of these materials. UV-Vis spectroscopy (samples in solution and/or in a thin film)
was used to evaluate the optical differentiation of this series of semiconductor materials as well
as to derive the optical band gap. A customized procedure of physical vapor deposition by vacuum
thermal evaporation was used to produce thin films on different surfaces (transparent conductive
oxides and metal-coated quartz crystals). The thin film morphology was examined by a highresolution scanning electron microscopy (SEM). The optimization of the deposition process
allowed us to understand the influence of the experimental variables inherent to the deposition
(evaporation temperature, mass flow rate, and deposition time) on the morphology of the thin
films.
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Abstract
This 'scoping' review sought, through a search in the available literature, to find a relationship
between nature and Hyperactivity Disorder and Attention Deficit Disorder (ADHD). The study
included 9 articles of interventional and observational characters, which investigated the
potential effects of exposure to nature in preventing the development of ADHD and in the
symptoms of the disorder.
In order to carry out this study, two questions were elaborated, in order to follow the structure
of the 'scoping' review protocol developed and described by Arksey and O´Malley (2005). These
were:
(i) What exposure / type of contact with natural environments has been shown to be effective
in preventing ADHD? Which age group (s) benefit from exposure to green spaces and what are
the preventive effects on the development of ADHD?
(ii) What exposure / type of contact with natural environments seems to mitigate the symptoms
of ADHD? What symptoms are affected by this contact? Which age group (s) respond positively
to this contact?
This protocol has a detailed methodological structure and includes: (1) development of the
research question; (2) identification of all relevant studies; (3) selection of studies; (4) data
extraction; (5) description of the results; and (6) discussion
After conducting this 'scoping' review, it was possible to verify a positive relationship between a
"dose of nature" and ADHD in children and adolescents.
In this way, it is possible to conclude that "doses of nature" may come to play an important role
as an instrument in the treatment and prevention of ADHD in the infantile portion of the
population. So that exposing children and adolescents to natural environments in school
playgrounds, or encouraging them to come into contact with green spaces at leisure, or even
encourage the practice of daily outdoor activities in these spaces, can be beneficial actions for
the healthy development of these individuals.
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Abstract
In Portugal, the Alqueva freshwater system represents one of the most important economic
drivers in Alentejo, by providing freshwater for Agriculture, in a region heavily affected by water
shortages. In a climate change context, freshwater cyanobacteria possess natural advantages,
benefiting from eutrophication conditions, e.g. elevated nutrients, high CO2 values and high
temperatures. Some cyanobacteria are responsible for the production of cyanotoxins. Due to
their potent action, the release of these toxins can lead to severe consequences in other
organisms, greatly affecting the water quality. Although regulatory limits were redefined in 2020
by World Health Organization for drinking and recreational waters, no limits have been defined
for waters used in agriculture. Several studies raise concerns about the contamination of soils
and crops caused by the use of contaminated waters in crop irrigation.
This work intends to characterize the presence of different cyanotoxins (and other secondary
metabolites) in waters from the Alqueva system. The data will be used to assess the water quality
and evaluate the risks associated with the use of these waters in agriculture. For that, a total of
28 water samples were collected in Summer 2020 in the Alqueva system. Environmental samples
were processed in the laboratory and analyzed for the presence of cyanotoxins employing Liquid
Chromatography and Mass Spectrometry (LC-MS). Preliminary results revealed the presence of
MC-LR in some water reservoirs. The highest concentration found was 0,08 µg MC-LR /L in S.
Pedro reservoir.
Despite the absence of toxin concentrations above the regulatory limit of 1 µg/L, cyanotoxins
should be frequently monitored given the recurrent presence and proliferation of toxic
cyanobacteria in the Alqueva system.
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The role of Bmp-signaling in the definition of finfold size in zebrafish
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Abstract
Bone Morphogenetic Proteins (BMPs) are a group of signaling molecules that belong to the
Transforming Growth Factor-β (TGF-β) superfamily of proteins and are crucial for the
development of the locomotory appendages of Vertebrates. In the tetrapod limbs, such as in the
chicken and in the mouse, BMP-signaling coordinates the outgrowth of these structures, the
differentiation of the skeleton along the antero-posterior axis, and the apoptosis involved in digits
formation. In addition, it was also observed that the interruption of BMP-signaling during mouse
limb development leads to longer persistence and even to the elongation of a signaling center in
the apical region, the AER, and consequent defects on digit patterning.
Interestingly, fish fins naturally suffer an elongation of the AER, which it is converted into a finfold
(AEF), which will differentiate into a structure filled with rays and adapted to aquatic locomotion.
In addition, their appendicular skeleton is less elaborated, and they do not develop digits. Thus,
we hypothesized that the modulation of BMP-signaling may have changed during the
evolutionary transition from fish fins to tetrapod limbs leading to an inhibition of the AEF and a
stimulation of digit development.
To explore this idea, we are conducting gene/protein expression analyses in zebrafish in three
distinct conditions 1) wild type; 2) transgenics with shorter finfolds; 3) mutants with longer
finfolds. Our preliminary data suggest that BMP-signaling is enhanced in the transgenics with
shorter finfolds and reduced in the mutants with longer finfolds, in comparison with the wildtype. We are now further consolidating these results by characterizing the expression of several
players involved in the regulation of BMP-signaling in these three conditions (e.g., smoc1, smoc2,
noggin3, gremlin, smad1). Our data may lead to a more profound understanding of the molecular
changes involved in the evolutionary transformation from fish fins to tetrapod limbs.
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Abstract
Humane endpoints consist of early terminatination of experiments before animals experience
severe harm, being among the most important measures to prevent suffering of laboratory
animals. Thus, clinical sign predictors of death should be used as surrogate endpoints, whenever
possible. In experimental sepsis research, specifically on the cecal ligation and puncture (CLP)
model, clear endpoint markers have not been established. Body temperature measurements
have been shown to be an effective clinically relevant method for monitoring disease progression
and signalling non-recovery stages in other models, and thus potentially applicable to CLPinduced sepsis. The primary objective of the current study was to identify temperature cut-off
points that could be used to signal non-recovery states in surgically-induced sepsis in mice using
the CLP model, based on non-invasive temperature monitoring by infrared thermography.
We report data retrieved from 27 C57BL/6 wildtype (WT) mice that underwent severe cecal
ligation and puncture or sham surgery, as well as 24 mice subjected to a less severe form of the
intervention: 12 knockout mice on a C57BL/6 background and 12 WT mice. All mice were
monitored 4 times per day in the severe model and 3 times per day in the mid-grade CLP by
collection of thermal images and reading of subcutaneously-implanted PIT-tags for 10 days postsurgery, or until reaching the humane endpoint currently used at the i3S animal facility, based on
a clinical score.
Because hypothermia was identified as an outcome of experimental sepsis, the animal facility
required cages to be put on a warm heating pad. This likely affected mean body surface
temperature, which our results did not show to be more reliable for predicting death (by receiving
operator curve analysis) than subcutaneous temperature and percentage of weight loss, both of
which showing some promise to reliably identify non-recovery stages in a severe model of CLPinduced sepsis.
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Abstract
The commercial species of kiwi (Actinidia spp.) produce a fruit of high agronomic interest
worldwide, including in Portugal, where it represents an important chain-of-value, particularly in
Northern region with the largest national production. However, in the last decade, kiwi orchards
are being challenged by several diseases, some involving different phytopathogenic agents, which
lead to high economic losses. Erwinia rhapontici was already reported as pathogenic bacteria in
kiwifruit plants in Japan and China, but never reported in Portugal. The main goal of this work was
to characterize both genetically (MultiLocus Sequence Analysis-MLSA) and phenotypically
(LOPAT) the VN26 strain and test its pathogenicity/virulence for kiwifruit.
The strain was previously isolated from symptomatic leaves of Actinidia deliciosa in Pseudomonas
syringae pv. actinidiae prospection. MLSA was performed with four housekeeping genes, namely
DNA gyrase subunit B (gyrB), Translation factor IF-2 (infB), RNA polymerease sigma factor D (rpoD)
and Glyceraldehyde-3-phosphate dehydrogenase A (gapA). Phenotypic traits were assessed by
LOPAT tests, catalase activity, indole-3-acetic acid (IAA) production and hypersensitivity reaction
(HR) on tobacco leaves.
The results of MLSA analysis with 16 strains from different Erwinia spp., two of them being E.
rhapontici reference strains, showed polymorphisms between the strains, although the VN26
strain was in the same cluster as other E. rhapontici. Biochemical/phenotypic analysis revealed
similar traits for E. rhapontici classification and thus supporting the genetic analysis. HR analysis
showed low virulence of this strain. Pathogenicity analyses of this strains in A. deliciosa are
ongoing. Our results can contribute to identifying a new kiwifruit pathogen in Portugal and
support the farmers to adopt the best management practices for this bacterium.
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Abstract
Breast Cancer is the most frequently diagnosed cancer and the major cause of death in women
worldwide. Triple Negative Breast Cancer (TNBC) is the most aggressive, metastatic and drugresistant subtype. The vasculature of the breast tumor microenvironment has a key role in tumor
development and metastatic spread. The development of refined 3D in vitro models
incorporating not only tumor cells, but also stromal/vascular compartments, will help clarifying
molecular/cellular mechanisms involved in tumor vascularization. In this context, this work aims
to upgrade a bioengineered heterotypic 3D model of breast tumor, combining gel-embedded
MDA-MB-231 tumor cells (tumor compartment) with a pre-vascularized 3D porous scaffold
(vascularized stromal compartment).
The 3D tumor compartment is based on multipeptide-modified alginate, as an artificial ECM-like
matrix, with tunable biochemical/biomechanical properties. To improve cell migration and
organization, alginate has been functionalized with cell-adhesive (RGD, oligopeptides involved in
integrin-mediated cell adhesion to the ECM) and protease-sensitive (CGPQGVIWGQC, cleavable
by MMPs-matrix metalloproteinases) peptides. Cells exhibited an elongated morphology and
formed multicellular networks only in the presence of both peptides. The vascularized stromal
compartment is based on porous RGD-alginate scaffolds produced by freeze-drying with particle
leaching, co-seeded with fibroblast and endothelial cells (EC). To improve EC adhesion and
tubulogenesis, alginate was successfully modified with RGD and YIGSR (laminin-derived) peptides.
Different peptide concentrations and ratios are being tested for EC adhesion and organization
and ECM production. This 3D in vitro model of tumor angiogenesis will promote direct
interactions between tumor cells and blood vessels, providing a helpful tool to study tumorendothelial cells crosstalk.
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Abstract
Xanthomonas euvesicatoria (Xv) is the causal agent of the bacterial spot of tomato. Restricted
policies in the European Union have impelled the development of new sustainable solutions. The
antimicrobial activity of essential oils (EOs) from Satureja montana (S) has been largely tested.
This work aims to disclose the potential use of the S-EO and its incorporation into a nanoclay
(montmorillonite, MMT) to control Xv in tomato.
Tomato cv. `Cherry´ was grown for 28 days in a growth chamber with up to 200 µmol/m2/s (PAR)
at 16h (light) photoperiod, 25ºC and 50% relative humidity (RH). Plants were divided into 8 groups
(n=3): 1) Control (Ct); 2) CtXv; 3) CtS; 4) CtSMMT; 5) CtMMT; 6) CtXvS; 7) CtXvMMT; 8) CtXvSMMT.
Inoculation of Xv suspension (OD600 of 0.25) was performed by leaf spraying (4 mL). Plants were
kept for 24h at 100% RH and then sprayed with the different treatments. After 10 days, symptoms
were recorded and plants were preserved at -80ºC. Transcript levels for phenylalanine ammonialyase (pal5), chalcone synthase (chs1), flavonol synthase (fls) and dihydroflavonol 4-reductase
(dfr) (phenylpropanoid pathway) were assessed by RT-qPCR.
Xv, increased the pal5 transcripts compared to Ct, however, treated plants (XvSMMT) showed
downregulation of this gene compared to Xv. Gene expression of chs1 was lower in all conditions
when compared to Ct. The same was verified for all treatments compared to Xv. Infected plants
where treatments were applied showed a downregulation of the fls gene.
The application of SMMT affected the phenylpropanoid pathway reducing the amount of pal5,
chs1 and fls transcripts under Xv infection. The impact of this shift towards conferring plant
protection is under debate. Other metabolic pathways and metabolic changes will be assessed
for better comprehension of S and SMMT as a natural control agent.
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Abstract
Considering the current global society in which we are inserted, new technologies are beginning
to emerge, including Smart Contracts. Therefore, in the present work we intend to develop a
greater knowledge about this figure, especially after the creation of the blockchain, bringing up
some of its many and different questions such as, for example, concerning its immutability in the
presence of the supervening changes of circumstances, the potential applications of these
contracts and their possible impacts on contractors and in the legal sphere, mainly in the area of
Contracts and Consumers. Given the multiplicity of challenges these technologies present, it is
considered relevant to highlight the role of lawyers and legal practitioners in their use, and they
should develop, in partnership with the States, higher standard work and studies in order to take
full advantage of the application of smart contracts based in blockchain. It is important to observe
that this sort of contract is the current reality and the future of business relations, so we should
focus on the discussion about these contracts for its better development.
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Abstract
Cancer is one of the most common and deadliest diseases in the world. The available treatments,
such as conventional ones (chemotherapy, radiotherapy) and more innovative ones
(immunotherapy) are oftentimes insufficient to treat the patient - resulting in relapse and
acquired resistance to therapy. Finding new methods that can enhance therapeutic efficacy in
cancer is mandatory to achieve better patient care.
The use of biomaterials as delivery platforms for cancer therapies is a booming area of research
in Oncology. Biomaterials are able to improve drug pharmacokinetics, increasing their solubility
and offering targeted delivery - especially in the case of nanoparticles. Another very important
aspect of some biomaterials is their ability to act as natural immunomodulators, targeting the
anti-inflammatory tumor microenvironment (TME) and inducing a shift in immune populations
towards a pro-inflammatory response.
Amongst these biomaterials, Chitosan (Ch), a polysaccharide extracted from the shell of
crustaceans, has been found to be both a suitable delivery vector and an immunomodulator in
the cancer field. Interestingly, Ch is able to induce phenotypic changes towards a proinflammatory state in immune cells in vitro, and recruit pro-inflammatory cell types to the tumor
site in vivo.
In this work, we performed a systematic review of Ch-based materials for immunomodulation in
cancer, assessing Ch influence in vitro, in vivo, and in clinical studies. We included 57 relevant
articles, evidencing that different Ch formulations (solutions, films, gels, microneedles, and
nanoparticles) were able to increase recruitment and proliferation of immune pro-inflammatory
cells to the TME, as well as decrease cells that exert anti-inflammatory activities, resulting in
decreased tumor weight and metastases. We also address the challenges of clinical translation,
namely through the need for standardization of protocols and further studies being needed.

364

Low-redshift parametrizations of varying fine-structure constant models
Martins, Carlos J. A. P., Faculdade de Ciências, Portugal
Ferreira, Francisco P. S. A. F., Faculdade de Ciências, Portugal
Marto, Pedro V., Faculdade de Ciências, Portugal

Abstract
In scenarios where a canonical scalar provides the dynamical evolution of dark energy, the field's
coupling to the electromagnetic sector also accounts for spacetime variations of the finestructure constant, alpha, and a violation of the Weak Equivalence Principle. Here we study three
possible parametrizations for the evolution of the relative variation of alpha (analogous to the
CPL parametrization for the dark energy equation of state); by noting similarities between them
and comparing them to their respective numerically determined exact evolution, we assess their
advantages and limitations. Also, by considering Taylor expansions, we identify the number of
necessary terms for an acceptable accuracy in specific ranges of redshift. We confirm the
expectation that a logarithmic dependence (on redshift) of \Delta\alpha, at low redshifts, is a
common behaviour. These results will be constrained by astrophysical, cosmological and local
laboratory measurements, with the goal of constructing a generic parametrization for canonical
scalar field models.
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Abstract
Power transformers are electrical devices that make feasible the electrical energy transportation
and distribution from the power plants to the final consumer. Malfunctioning of power
transformers are one of the main concerns, apart from costs and power quality. These machines
are very reliable with long life cycle. However, due to its criticality on the electrical energy
networks, it is required a close control and monitoring of all operating conditions, in order to
prevent and predict any multifunction. According to many reports, looseness of the winding
clamping force is one of the most common transformer problems. Mechanical shocks during
transportation or installation of the transformer, as well as insulation aging or even the repetition
of thermal processes and short-circuit forces could be an explanation to this decreasing of the
clamping pressure. A non-intrusive vibration measurement method of doing power transformer’s
diagnosis in operating conditions is possible using the operational vibration spectrum correlated
with different sources of vibration, transformer load and possible faults. To better understand
this process, were studied different approaches introduced in the literature and in specialized
applications. Although being different methodologies, most of them make use of acceleration
sensors in the transformer tank to measure the vibration acceleration signals. The presented
work displays the application of a method to estimate the condition of a power transformer in
operating conditions and in order to make a results’ comparison, a simulation in a Finite Element
software was carried out. The results show that is possible to identify anomalous operating
conditions and to perform health assessment of power transformers. Based on the clamping
force variation, the aging and partial discharges correlation with tank’s frequency response is
feasible.

Keywords - frequency response, transformer, clamping force, health assessment.
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Abstract
My presentation is based on the work I did for the Calouste Gulbenkian Fundation's grant
"Programa Novos Talentos em Matemática", under the supervision of Professor Samuel Lopes.
Our starting point was the paper "Normally ordered forms of powers of differential operators and
their combinatorics", written by Professors Samuel Lopes, Emmanuel Briand and Mercedes
Rosas.
In this paper, among other things, they focus on the study of normally ordered forms of natural
powers of the operator h∂, where h represents multiplication by a smooth function h(x) and ∂
represents differentiation with respect to x. By "normally ordered form" we mean a form of said
power where no h appears to the left of a ∂.
They study the coefficients that appear in each of these forms and they are able to come up with
a formula for them and find a series of combinatorial and number theory flavored properties.
They also tackle a generalized version of the problem, dealing with natural power of h∂^k, where
k is a positive integer.
Finally, our purpose was to look at these forms and coefficients and, as mathematicians do,
generalize them in a specific way. We took the usual differential operator, ∂, and replaced it with
its quantized version: the Jackson derivative, which depends on a parameter q. It is a generalized
version in the sense that we retrive the usual derivative by taking q=1.
From here, we could tackle the exact same problems: what do the normally ordered forms of
powers of h∂ look like now? What do the coefficients look like, and what properties do they have?
That's what we did, and we managed to discover and prove some interesting results: we came up
with a formula for the normally ordered forms and for their coefficients (which are now
polynomials in q); we found a combinatorial interpretation for these coefficients, using inversions
in increasing trees, and we also found a relation they have with Catalan numbers.

Figure 1 The forest
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Abstract
Pseudomonas syringae pv. actinidiae (Psa) is the etiological agent of the bacterial canker disease
of kiwifruit, considered the most relevant disease of this cultivar. The emergence and spread of
these bacteria all over the kiwifruit productions cause enormous losses. Despite this, no effective
treatments have yet been developed to manage this pandemic disease, as the use of antibiotics
is forbidden in the European Union for applications in agriculture, and copper-based treatments
have demonstrated limited efficacy, as some Psa strains are copper-resistant.
Recently, antimicrobial peptides (AMPs) have gained a lot of attention as one of the most
promising ways to fight diverse microbial pathogens, including phytopathogenic bacteria. The
biocompatibility, low toxicity and bactericidal effect in lower concentrations are some of the
advantages of AMPs. Moreover, the fact that these biomolecules act via multiple cell targets
hampers the development of resistance mechanisms by the target bacteria.
In this study, the antimicrobial potential of the AMPs BP100, RW-BP100, CA-M, 3.1, D4E1 and
Dhvar5 was tested in a collection of Psa strains isolated from Portuguese orchards. The minimal
inhibitory and bactericidal concentrations (MIC and MBC) were assessed, and the membranolytic
capacity was evaluated by flow cytometry. Peptides BP100 and CA-M displayed higher inhibitory
and bactericidal efficiency, with MIC and MBC values equal to 3.4-6.2 and 3.4-10 µM, respectively.
Flow cytometry analysis revealed a faster ability on permeating the bacterial membrane to
peptide 3.1 in comparison to the other AMPs. An assay in planta was also performed in tobacco
plants to evaluate the impact of AMPs treatment on Psa virulence. This demonstrated a strong
reduction in the hypersensitive response from 2 µM for the tested peptides BP100, CA-M and
3.1. Altogether, these results portray the enormous potential of AMPs as key players in new
strategies of control Psa.
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Abstract
Despite specialists’ warnings, the general public never saw the possibility of a pandemic such as
the one we are living, and research on viruses was not prioritised. An example of a virus that has
not been granted a lot of attention so far is the now called Human pegivirus-1 (HPgV-1). This virus
is a positive-sense single-stranded RNA virus, member of the Flaviviridae family, Pegivirus genus,
with approximately 9.4 kb [1, 2]. It is transmissible via parenteral, sexual or mother-to-child
routes, having a 2.3% estimated prevalence in Europe [2]. Until today, no prevalence study in
blood donors had ever been done in Portugal. To fill in this knowledge gap, this study aimed to
determine the prevalence of this virus in Portuguese blood donors.
Blood samples from Portuguese blood donors (N=465) were collected and viral nucleic acids were
extracted. Then, two nested RT-PCR were performed: an initial one in all samples targeting the
5’-UTR region and, for further genetic characterization, a second one targeting the E2 region, as
this sequence is known to discriminate genotypes as efficiently as using the complete genome
[1]. One 5´-UTR positive sample was obtained and, by sequencing and phylogenetic analysis of
the amplified E2 region, was confirmed to belong to genotype 2, the most prevalent in Europe
[1].
As approximately 3 in 100 blood donations worldwide are positive for HPgV-1 [2], our findings of
0.22 positives in 100 blood donations show a very low viral prevalence in Portuguese blood
donors. Nonetheless, further studies are required on viral pathogenicity before recommending
routine screening of HPgV-1 on healthy volunteer blood donors.
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Amazon rainforest products: the region of origin effect on consumer perception
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Abstract
This research aimed to comprehend the existence of the region of origin (ROO) effect on
consumer perception about products manufactured with Amazon rainforest ingredients. It
specifically aimed to investigate the region of origin effects on consumers´ willingness to buy and
willingness to pay premium prices for these products.
An investigation model was developed based on literature review to be tested on a sample of
Portuguese students in bachelor, master, and doctor degree belonging to Faculty of Economics,
University of Porto, with a total of 133 respondents participating in an experimental test
combined with a survey.
The main findings showed that (i) the product was better rated by consumers when the Amazon
rainforest was mentioned as the ROO, endorsing the previous studies conclusion that the
information about the product origin produces effect on product judgment, (ii) ROO image
impacted directly and positively on the willingness to pay premium prices for the product,
suggesting that in the consumer´s view, the image of the product origin is a driver of the
willingness to pay premium price, (iii) ROO image did not affect directly the willingness to buy and
the perception of quality, as expected due to previous researches approaching this factor.
Sustainability concerns emerged as a direct influencing factor of ROO image, bringing up an
insufficiently researched issue to be discussed indicating new challenges for academy and
managers.
Products manufactured with Amazon rainforest ingredients were better evaluated by consumers,
indicating that ROO might produce positive effects on consumer behaviors. If on one hand,
attributes which characterize Amazon rainforest in terms of physical characteristics and human
dimensions make products unique, once there is no other forest in the world which combine all
the same characteristics, on the other, the same attributes included sustainability concerns as a
new possible variable in the purchase process decision.

Figure 1 Validated correlation model
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Abstract
Metal oxide nanoparticles (NPs) present a high potential for biomedical applications due to its
physicochemical characteristics and physiologic functions. To reduce their cytotoxicity and enrich
them with biological properties, non-toxic NPs are synthesized recurring to a plant-based extract
synthesis. Magnesium (Mg) is a mineral with high relevance in bone metabolism and remodeling
thus are work was to evaluate the effect of green-synthesized Mg(OH)2 NPs on osteoblastic and
osteoclastic cells behaviour. Mg(OH)2 NPs were synthesized from magnesium nitrate as a
precursor in the absence [control, Mg(OH)2] and in the presence of rosehip extracts
[Mg(OH)2+RH]. Mg-63 osteoblastic cells and THP-1 macrophages were exposed to Mg(OH)2 NPs
(1–100 g/mL) for 6 days, and cell response characterized for the osteoblastic and osteoclastic
behaviour, respectively. Cultures performed in the absence of the NPs were used as basal control
for the green synthesis. Additionally, cell response induced by the NPs was also compared to that
observed in MG-63 cultures treated with ascorbic acid and dexamethasone (two osteoblastic
inducers) and THP-1 macrophages treated with M-CSF and RANKL (two osteoclastogenic
inducers), used as positive controls. Both conditions with NPs induced osteoblastic differentiation
when comparing with basal condition, but Mg(OH)2+RH showed increased alkaline phosphatase
activity and osteogenic gene expression significantly higher compared to those of the positive
control. Osteoclastogenic response (tartrate-resistant acid phosphatase activity, presence of
multinucleated cells, and osteoclast gene expression) was induced by both NPs conditions,
Mg(OH)2 and Mg(OH)2+RH, but similar or lower than the observed in the positive control. Our
study showed the osteogenic effects of Mg(OH)2 NPs and the potential advantages of
functionalization NPs with rosehip extract, suggesting a potential value for the use of these NPs
to enhance bone formation in regenerative strategies.
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Abstract
Finite element (FE) analysis is a broadly used tool to analyze structures and predict their behavior
under diverse loading conditions. However, when verifying the predictions against experimental
data, the unsatisfying degree of correlation may invalidate the model's applicability. Therefore,
the model that has been adopted must be adjusted to better reflect the measured data and keep
up with operation and aging conditions.
In fact, since structural damage can be detected through changes in structural dynamic
properties, keeping a close look on them can be vital to guarantee early damage detection and
provide proper structural maintenance, which in turn leads to longer and safer structural life
cycles.
In this paper evolutionary algorithms (EAs) are discussed, and a hybrid method is chosen and
implemented in Python. The database was prepared using Ansys, a FE software.
Since damage detection can be modeled as either a single-objective or multi-objective
optimization problem, both approaches are analyzed. Unfortunately, in this context there is no
"one size fits all", and the choice of one approach over the other often comes down to the
specifications of the problem at hand.
Though the initial approach to the FE model updating is done in generic terms using a simple
problem with synthetic data, the goal is to apply the developed model updating method to power
transforming units, allowing early damage detection. An attempt at this implementation is
documented and results are discussed.
Results of model updating in structural parts reveal that it is possible to find more reliable
simulation models. These models may include uncontrollable effects or common unquantified
variables (as geometrical tolerances, residual stress), since the real response is used for the model
calibration. This approach is essential to create reliable Digital-Twins, able to be updated during
its lifecycle based on sensors data.

Keywords: Power transformer; Model updating; Digital-twin.
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Abstract
Upon myocardial infarction, arteries block and the gold-standard procedure to re-establish blood
flow is to perform a coronary artery bypass grafting (CABG) surgery, using vessels from the
patient. Since these are not always available, and some are associated with high failure rates, new
solutions are needed. The use of decellularized umbilical cord arteries (dArteries) as SDVGs has
been proposed [1]. However, they have poor mechanical properties and are not
hemocompatible. Previous work by our group showed that coating of dArteries lumen with
graphene oxide (GO) improves their mechanical assets by increasing 29 % the burst pressure, 25
% the strain and 10 % the compliance [2]. The aim of this study is to further develop this work
and achieve a hemocompatible material. dArteries were obtained by isolating arteries from
umbilical cord and decellularization promoted by cell lysis and membrane dissolution,
freeze/thaw cycle, osmotic pressure and Triton-X100 solution. Then, to weaken cells adhesion,
EDTA was used. Finally, DNA denaturation and complete removal were performed using DNase.
Efficiency of decellularization process was evaluated by fluorescence microscopy after staining
the cell nuclei. GO was perfused through the inner lumen of dArteries and coating verified by
scanning electron microscopy. Clotting time was assessed by adding recalcified plasma to
uncoated and GO-coated dArteries, with and without previous heparinization. Heparinization
seems to be necessary to prevent plasma coagulation. Like heparinised uncoated dArteries,
heparinised GO coated dArteries did not induce clot formation. In conclusion, this study allowed
to obtain a promising matrix for SDVGs with mechanical properties similar to the original tissue,
as demonstrated in previous work, and capable of preventing clot formation, as herein described.
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Abstract
Vine pruning is an essential activity to optimize grape production. However, it generates large
amounts of wastes. Several studies have reported the recovery of bioactive compounds from this
woody material with potential of being applied in products for human consumption. However,
before incorporating the extracts in products, their safety needs to be assessed. In the present
work, the QuEChERS extraction and clean-up steps were optimized for the determination of 30
environmental contaminants (12 organochloride pesticides, 6 organophosphorus pesticides, 5
polychlorinated biphenyls (PCBs) and 7 brominated flame retardants). The parameters optimized
were: vine-canes size, extraction salts composition, and the amount of carbon used in the
dispersive-solid phase step. All the studied compounds for the solvent and matrix-matched
standards had linearity (r2)>0.99 and a relative standard deviation <14%. The mean recoveries at
10 and 20 µg/kg spiking levels were between 75-103%, excepting for the PCBs that varied
between 59-105%. The limit of detection (LOD) and quantification (LOQ) ranged between 0.381.09 and 1.26-3.64 μg/kg, respectively. The analysis of 19 vine-canes samples of 4 varieties
(Touriga Nacional, Tinta Roriz, Alvarinho and Loureiro) collected in 4 different years revealed the
presence of 5 contaminants (aldrin, 2,2-bis(p-chlorophenyl)-1,1-dichloroethylene, αhexachlorocyclohexane (α-HCH), 2,4,4′-trichlorobiphenyl, and 2,4,5,2',5'- pentachlorobiphenyl).
However, only α-HCH and aldrin were quantified above the LOQ. This study demonstrated that
the screening of environmental contaminants in vine-canes is crucial before their application in
added value products.
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Abstract
The COVID-19 pandemic has caused substantial disruptions on the health and economic systems
across the globe. To respond to its impact on sex workers, a community-led intervention was
developed by the Portuguese national Movement of Sex Workers. With this exploratory study we
aimed to document their work and analyze their perceptions on the aforementioned impact of
the pandemic. To do so, we used interviews with key informants and a document analysis as
research strategies. The five people that led the intervention network were interviewed
individually, at three different moments each, between May and August 2020. Further, a
document analysis of an Excel Sheet that contained the needs assessment and the support
provided by the Movement was conducted. The content analysis of both the interviews and the
Excel Sheet suggests that the COVID-19 pandemic caused a massive economic strain among the
most vulnerable sex workers, leaving them with no means of subsistence. Moreover, it indicates
the presence of stigmatization of people selling sex at the micro, meso and macro levels. These
findings are consistent with the extensive literature developed on sexual commerce and support
the UNDAIDS´ statement that stigma and discrimination could leave the most vulnerable
populations behind in the response to the COVID-19 pandemic. This study calls for the inclusion
of sex workers´ voices on the policies development about the commerce of sex, as well as for the
need to implement sex workers-led interventions. The consolidation of a Portuguese Movement
of Sex Workers is also noted.
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Abstract
Ischemic heart disease is the leading cause of death worldwide, with myocardial infarction (MI)
being the most prevalent and deadly. Albeit crucial for early substitution of the affected tissue
after MI, excessive extracellular matrix (ECM) production by cardiac fibroblasts ultimately leads
to aberrant cardiac fibrosis (CF) and decreased heart function. To detect, prevent and revert
excessive CF are major goals in MI management but reliable diagnostic biomarkers for fibrosis
and therapies able to modify scar tissue are lacking.
MicroRNAs are emerging as effective cell behaviour regulators and disease biomarkers, making
them prime candidates for both therapeutic targets and diagnostic tools, also in cardiac
pathologies. However, most studies search miRNAs in human plasma or animal models, seldom
representing the pathology faithfully.
Previous data shows that pericardial fluid (PF) concentrates heart-derived molecules in close
correlation with disease state. As such, we evaluate PF - a plasma ultrafiltrate which surrounds
the heart - as an alternate source of relevant miRNAs.
Lab results from our group shows that pericardial fluid from MI patients enhances activation of
fibroblasts in vitro. In this work, we have assessed through RNA sequencing that in PF there are
miRNAs which have previously been implicated in the regulation of CF. Notoriously, some of these
miRNAs show a tendency for upregulation in MI patients when compared to the control groups.
In this study, we narrow down our analysis to miR-22-3p, a miRNA found to be differentially
regulated in PF that and is yet to be extensively addressed in the context of cardiac fibrosis. We
expect to validate miR-22 as an in vivo regulator of cardiac fibroblast activation, and set the
groundwork for future studies regarding its effect in vivo and its potential as both a therapeutic
agent and a disease marker.
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Abstract
In human movement, energy dissipation inhibits maximum performance. The veering observed
in walking or running obliges to spend energy to keep the movement alignment, especially with
impaired vision. This phenomenon probably also occurs in swimming, but its analysis was not yet
done. The present study aimed to quantify the deviations in body alignment observed during
tethered swimming in normal and impaired vision conditions. Ten international level swimmers
(29.7 ± 5.16 years old; 178.6 ± 8.39 cm; 73.2 ± 8.90 kg) performed two maximum 30 s tethered
swimming trials (with a minimum interval of 30 min) randomly with normal and impaired vision.
The veering of the head, 7th cervical vertebra, hip and feet from the swimming longitudinal axis
were quantified (Kinovea 0.8.15) for the first, middle and last 10 s of exercise. Repeated measures
t-test and ANOVA were applied to compare veering mean values (p <= 0.05). No differences
existed between normal and impaired vision for any body segment (Table 1). Considering normal
vision, only the hip veered more in the second third of the test comparatively with the third (1020 s: 21.29 ± 13.72 vs 20-30 s: 10.92 ± 18.37). Visual condition and exercise time did not influence
the veering of the body, (except the hip in normal visual condition). These results were quite
surprising and determined by the extremely high standard deviations of all the calculated means.
The veering variability between subjects is enormous and maybe need to be analyzed case by
case. The main conclusion of the research was that the veering pattern exists independently of
the visual condition but is quite different between swimmers.

Figure 1 Mean ± SD tethered swimming veering (cm) in relation to the swim longitudinal axis for normal and impaired
vision. *Different from 10-20 s, p ≤ 0.05.
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Abstract
Acinetobacter baumannii (Ab) is an important pathogen responsible for nosocomial infections
and characterized by a great capacity to persist in the hospital environment where ultraviolet-C
radiation is an important part of disinfection systems. It is already recognized that Ab strains may
respond differently to UV-C exposure, but there are no systematic studies on its efficiency on
killing different multidrug-resistant (MDR) Ab clones. In this study we aimed to characterize the
activity of UV-C towards the main Ab clones disseminated in our country and worldwide.
This study included nine isolates representing the four main clones (ST98, ST103, ST208, ST218),
displaying different virulence and resistance features, and responsible for MDR Ab infections in
Portugal in the last years. Bacterial cells suspensions-200 µL, Tryptic soy broth, adjusted to 0.5
McFarland were diluted 1:10 and applied to 96-well plates to be subjected to UV-C (254 nm, 15
cm distant from the UV-lamp), during 1 and 2.5 min. Serial dilutions were applied and plated for
CFU counting to evaluate cells´ survival. Test cultures and controls were performed in triplicate.
SOS repair genes previously associated with Ab were searched in the genomes of the isolates
studied.
With 1 min-UV-C treatment, isolates belonging to ST98 and ST103 were completely eradicated,
while survival was observed for ST208 isolates, and the isolates belonging to ST218 showed a
slight increase in the respective bacterial density. With 2.5 min-treatment, ST98 and ST103
isolates were again completely eradicated, and ST208 and ST218 showed more reduction.
Genomic analysis did not revealed differences among the isolates that could justify the
differences observed to UV-C treatment.
This study demonstrates that, adding to previous known features of virulence and antimicrobial
resistance among the most persistent and disseminated clones, resistance to UV-C seems to be
another characteristic that contributed for their success.
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Abstract
Breast cancer is the most common malignancy and a major cause of cancer death, mainly due to
distant metastases. It has been demonstrated that there is a small subpopulation of cancer cells
within the tumour bulk that show stem-like properties and that are highly therapy resistant,
known as cancer stem cells (CSCs), that are able to drive tumorigenesis and to form distant
metastases. Therefore, improvements in CSC-targeted therapies are crucial to tackle the
metastatic progression and might allow to overcome therapy resistance.
Thus, our major goal is to establish a CSC signature associated with breast cancer metastatic
organotropism and to identify potential biomarkers of CSCs, that might be translated to the clinic
as prognostic factors and therapeutic targets.
To achieve our aim, we used a breast cancer metastatic cell model composed by the MDA-MB231 parental cell line and its organotropic variants to bone, brain and lung. Interestingly, we
observed that all organotropic variants showed an enrichment in a stem cell-like transcriptomic
profile, as well as an increased in vitro mammosphere-forming efficiency and an enriched breast
CSC CD44+/CD24- phenotype, when compared with the parental cell line. Moreover, the
organotropic variants displayed a significantly increased tumorigenic capacity and stem cell
frequency in the chick chorioallantoic membrane and in in vivo mice models. Considering these
results, we can conclude that all organotropic variants are enriched in cancer stem-like
characteristics.
Currently, we are performing the proteomic profile from the organotropic cells, as well as from
their secretome, to identify a specific CSC signature associated with the different metastatic sites.
With this data, we will select the most promising membrane and secreted markers that are
significantly deregulated between organotropic cell lines. Later, we will evaluate if these targets
may have a role in CSC ability and metastatic progression.
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The complex problem of Camões’ lyric poetry canon
Correia, Miguel, Faculdade de Letras, Portugal

Abstract
The lyric poetry of Luís de Camões represents a pillar of the Portuguese culture in the last four
centuries. However, a problem emerges when trying to delimit the canon, that is, the set of
poems that can effectively be attributed to the author, which is due to an historical-literary
reception based on erroneous sources and influenced by the inexistence of autograph
manuscripts. Through the study of the role played by 16th century documents and the first
editions of Camões´ lyric work - Rhytmas (1595) and Rimas (1598) -, it is the main goal of this
project to analyze the constitution of the corpus in subsequent centuries, which is explained by
the successive movements of «systole» and «diastole». Considering the inclusion of unpublished
texts and philological purge, this essay concludes that Camões´ lyric work canonization is a
dynamic process. Therefore, future documents that validate or reject apocryphal texts can still
be included in the poet´s literary canon, so it is crucial to closely analyze Spanish and Portuguese
manuscripts and organize critical editions of other 16th century poets.
Keywords: Luís de Camões - canon - lyric poetry - reception.

381

Transport and destination of a soil contamination caused by the Maceda’s old dump
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Abstract
This work has as objectives, the study of a case of a contamination coming from a garbage dump
located in Maceda, the analysis of the concentrations of different contaminants and their
variation in space and time, as well as the respective risk associated to this contamination,
changing different parameters and creating different scenarios.
The study was carried out using a level 2A Mackay´s model for the analysis of the distribution of
the contaminant in the soil in the area of the dump, the models of advective-dispersive transport
of an indicial disturbance in a uni- and bi-directional solution for spatio-temporal analysis, as well
as the computer software MATLAB.
Of the contaminants analyzed, the most worrying for the environment is lead, taking into account
that it presents in higher concentrations in the environment, and that it is distributed in the soil
with the following amounts, 0.01% in air, 0.02% in water and 99.97% in solid particles. The
pollutant with more concern for humans is the TCE, taking into account that it presents higher
values of carcinogenic risk and toxicity index, and these reach approximately 0.95 x 10-7 and 3 x
10-4, respectively, values that refer to an adult.
The parameters that have most influence on the dispersion and risk are the contaminant
reference dosis and slope factor, and the analysis time period. For a better validation of the model
predictions, soil and water analysis would be necessary in order to obtain more realistic values.
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Abstract
Bladder cancer (BC) has a complex and multifactorial pathophysiology, contributing to tumour
heterogeneity. Due to this, most patients either do not respond to therapy or develop
chemoresistance. The appearance of aberrant glycans, namely truncated O-glycans, on tumour
cell surface, revealed to contribute to tumour progression. In particular, truncated O-glycans can
exert an immunosuppressive control over immune response against tumours, mainly through
engagement with glycan-binding receptors on tumour infiltrated immune cells. As such, a more
profound understanding of cancer glycome and immune system crosstalk may be key for
understanding tumour behaviour and ultimately identifying novel immune checkpoints for cancer
immunotherapy. Given the microenvironmental dependence of glycan signatures on tumour
cells, BC cell lines need to be genetically altered to reflect stable glycophenotypes. Two bladder
cancer cell lines, grade II 5637 and grade III T24, were glycoengineered through CRISPR/Cas9
technology to overexpress characteristic truncated O-glycans of advanced stage bladder
tumours. Namely, C1GALT1 gene knockout and subsequent ST6GALNAC1 knockin have led to Tn
and STn antigens overexpression as well as abrogation of more extended O-glycan chains. The
generated models were validated by glycomic analysis, Indel Detection by Amplicon Analysis and
Sanger sequencing. Three clones with distinct out of frame indel formation will be selected for
each genetic mutation. Single clones with silent mutations will provide phenotypic control cell
lines. Using these glycoengineered tools, this project will study the crosstalk between BCassociated glycans and dendritic cells. This is expected to broaden our understanding of the
functional and immunomodulatory role of cancer-associated glycans to specifically identify
immune escape mechanisms in BC. This study may enable the identification of promising
immunotherapy targets for BC patients faced with limited therapeutic options.
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Abstract
Introduction: In patients with type 1 Diabetes Mellitus (T1D), protein intake appears to contribute
to increased post-prandial blood glucose.
Aim: To evaluate the effect of protein supplementation on capillary glucose in individuals with
T1D.
Methodology: Adults with T1D with functional insulin therapy were studied. In phase 1 (control)
each participant filled food diaries with food weighting for 3 consecutive days and registered
capillary glucose levels and insulin administered at predetermined times. At day 3, the Urinary
Urea Nitrogen (UUN) was assessed by 24h urine specimens’ collection. In phase 2 (intervention),
patients were asked to have days equal to those of phase 1, regarding food intake, insulin
administration and physical activity with the addition of protein supplements (24.9g to 45.1g)
administered by egg white powder dissolved in water. For each individual, the amount
supplemented was its average protein intake (computed from food diaries) at lunch in phase 1
distributed 30% at breakfast and 70% at lunch. Three adults completed the study (group A) and
another three adults completed phase 1 and day 1 of phase 2 (group B).
Results: The mean differences at day t (∆t, mg/dL) between the values of capillary glucose in
phase 1 with those in phase 2, showed: a) significant increases for one group A participant (∆1=43
and ∆3=46) and one group B participant (∆1=29); b) non-significant increases for two group A
participants on a single day and two group B participants; and c) non-significant decreases for all
days for one group A participant and at days 1 and 2 for another group A participant. For all
patients, the UUN recorded in phase 2 was higher than that of phase 1, but discrepancies were
found between the amount of protein supplied and the protein estimated by the UUN.
Final considerations: In line with other studies, for some participants, in phase 2, protein
supplementation was reflected in significant increases in capillary glycemia.
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Wastewater management in Portugal through phytoremediation
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Abstract
Phytoremediation consists on the use of plants, and their associated microorganisms, to reduce
the concentrations or toxic effects of different types of contaminants. It is mostly applied to treat
polluted soil, contaminated surface water and wastewater. Constructed wetlands (CW) and
floating wetlands (FWI) are examples of phytoremediation technologies for water treatment.
Briefly, CW comprise an excavated bed with impermeabilization, a substrate and vegetation. FWI
comprise a floating platform with vegetation adapted to hydroponic mode. In water environment
the macrophytes are often used for phytoremediation, although careful selection should be
carried out to cope with the specificity and concentration of pollutants. Main advantages of this
technology are that it is nature-based, provides several ecosystem services and is low cost
compared with conventional approaches. The present study aims to do a bibliographic research
about phytoremediation technology applied to wastewater in Portugal, with special focus on the
plant species used. The methodology will comprise the search of papers and field trips to two
places of technology implementation: a FWI at Leixões port and a CW at Paço de Calheiros. Within
this framework we intent to gather knowledge on the state of the art concerning
phytoremediation in Portugal, types of FWI and CW in use, typologies of wastewaters, and
specially plant species considered.
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Abstract
Triple-negative breast cancers (TNBC) are hard-to-treat tumors associated with drug-resistance
and homologous recombination (HR) defects[1]. Although defects in HR DNA repair regulators
can predispose individuals to develop BC, this vulnerability can be exploited to selectively induce
cancer cells death. In fact, this is the basis of poly-ADP-ribose polymerase inhibitors (PARPis), as
olaparib[1]. PARPis are in the frontline of BRCA1/2-deficient BC targeted therapy, but its
resistance proved to be a clinical concern. HR inhibitors combined with PARPis could overturn
this problem[2]. In this work, XGAc was identified as a potential HR inhibitor with anticancer
activity against TNBC.
The growth inhibitory activity of XGAc was evaluated in human immortalized BC cells and
compared to cisplatin and olaparib chemotherapeutics. The effect of XGAc on cell cycle
progression, apoptosis and modulation of HR DNA repair protein levels was assessed.
XGAc displayed potent anti-proliferative activity in TNBC cells, with no significant effect on normal
cells. It also induced cell cycle arrest and apoptosis and downregulated HR DNA repair protein
levels, while increasing yH2AX phosphorylation.
These data support the promising application of XGAc in TNBC therapy by inhibiting HR DNA
repair.
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Optimization of carbamazepine-loaded nanoemulsions for nose-to-brain delivery
Teixeira, Cláudia, Faculdade de Farmácia, Portugal
Silva, Ana C., Faculdade de Farmácia, Portugal
Silva, Renata, Faculdade de Farmácia, Portugal
Lobo, José M. S., Faculdade de Farmácia, Portugal

Abstract
The intranasal route is a promising alternative for the emergency treatment of epileptic seizures,
due to its advantages, such as the possibility of directing the drugs from the nose directly to the
brain (nose-to-brain delivery), avoiding the need to cross the blood-brain barrier and increasing
the speed of therapeutic action. In this context, lipid-based nanosystems such as nanoemulsions,
are promising vehicles to transport anti-epileptic drugs with lipophilic characteristics.
Accordingly, the objective of this work was to optimize a nanoemulsion for the nose-to-brain
delivery of carbamazepine. The experiments started by testing the solubility of carbamazepine in
various liquid lipids, with oleic acid showing the best results. Then, the compatibility between this
lipid and other liquid lipids was evaluated, and those that showed compatibility were used to
prepare carbamazepine-loaded nanoemulsions. Next, was performed the characterization of the
nanoemulsions, in terms of droplet size and storage stability, being observed that the
combination of oleic acid with Cetiol®V showed the best results. At the time of preparation, 90%
of the droplets had a size less than or equal to 216 ± 0,00 nm and a span factor of 2,83. Three
months after preparation, 90% of the droplets had a size less than or equal to 214 ± 0,01 nm and
a span factor of 2,16. Although promising, the stability of the nanoemulsion must be confirmed
for a longer period, evaluating other characterization parameters, such as zeta potential and drug
encapsulation efficiency. In addition, it will be necessary to optimize the parameters of the
production method. In the future, it will be necessary to evaluate the biocompatibility of the
developed nanoemulsion, through cytotoxicity tests in nasal epithelial cells, as well as its ability
to permeate these cells, which will allow to evaluate its potential to reach the brain.

387

Digital image analysis-a comparative study
Lima, Leonor P., REQUIMTE, Portugal
Carvalho, Pedro, INESC TEC, Portugal
Oliveira, Hélder P., INESC TEC, Portugal
Segundo, Marcela A., REQUIMTE, Portugal
Peixoto, Patrícia P., REQUIMTE, Portugal

Abstract
The development of digital image analytical methods has been widely explored. In this context,
smartphone-based colorimetric methods are promising as analytical tools due to their simplicity,
portability and low cost. Digital image methods comprise the image capturing, followed by image
processing using proprietary softwares such as Matlab, free available ones such as ImageJ, or
dedicated algorithms. The image analysis is performed using color spaces that specify color
similar to the human color perception.
The main goal of this work is to study different parameters related to digital imaging, namely the
role of the color hue and of the smartphone, regarding camera resolution. For this, different
concentrations of two organic dyes (green malachite and methylene blue) were placed on the
surface of polystyrene divinylbenzene sulfonated disks. Then, images of the disks were acquired
using three smartphones (Xiaomi A1, Samsung J5 and Huawei P smart). An official color chart was
used to perform color correction. The images were processed with a lab-made color correction
algorithm previously developed [1], using different color spaces (RGB, CIELab, XYZ and HSV). Color
stability, linearity range, robustness and repeatability were established.
Acknowledgments: This work received financial support from PT national funds (FCT/MCTES)
through grant UIDB/50006/2020. This work also received financial support from the European
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Abstract
The intranasal route is a promising alternative for the treatment of epileptic seizures, due to its
advantages over other routes, such as the possibility of directing the drugs from the nose to the
brain (nose-to-brain delivery), avoiding the need of crossing the blood-brain barrier (BBB) and
increasing the therapeutic effect. In this context, lipid nanoparticles, such as nanostructured lipid
carriers (NLC), are promising vehicles to transport antiepileptic drugs.
The aim of this work was to develop a carbamazepine-loaded NLC formulation for nose-to-brain
delivery. The drug-lipid solubility and solid lipid-liquid lipid compatibility were first evaluated,
using several solid and liquid lipids and the antiepileptic drug carbamazepine. Afterwards, were
prepared carbamazepine-loaded NLC formulations by ultrasound technique. The results of
particle size, measured by laser diffraction, showed 90% of particles with sizes <= 375 ± 0,00 nm
and 50% of particles with sizes <= 93,4 ± 0,00 nm. The span factor was 3,75, which means some
size dispersion. Although these results are promising, further optimization studies are being
conducted, to evaluate the best ratio of emulsifiers and the best parameters of production
methods, to fulfil the requirements of NLC for nose-to-brain transport.
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Abstract
The school’s architecture´s evolution, in Portugal, attended the development of criteria inherent
to political, social and economic reality. School buildings function as a conducting instrument of
values from the Portuguese identity, in other words, it is possible, through architecture, to
identify the time of construction and the social and cultural status of the country.
The democratisation of education has had its impetus since 1974, opening the school to
EVERYONE and highlighting the massification of the education system in an emerging need for
expansion and privileging quantity over quality.
From the eighties, the standardization of the school building became a reality, given the
appearance of the pavilion type. Massification favoured a setback in some of the values that had
been characterising school equipment, such as the relationship with the urban context, the
diversity and spatial hierarchy, the constructive quality, the differentiating expressiveness of
buildings and the adaptation to climatic contexts.
With the rehabilitation intervention conducted by the Programa de Modernização das Escolas
com Ensino Secundário (PMEES) developed by Parque Escolar, even the buildings of lesser
architectural and constructive value were rehabilitated in order to adapt to a new type of school,
more contemporary and adapted to current pedagogical needs.
In this sense, it is intended to develop an analysis of architectural interventions of the 3x3
typology, in a narrative from the original design, through construction and use, to contemporary
transformation, accompanied by a critical reflection on future projections.
The presented summary is part of the SCHOOLS: Complexity and Interpretation research project
(CEAU-FAUP) and in the development of the integrated master's dissertation (MIArq) supervised
by Professor Doctor André Santos.
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Abstract
Targeted Axillary Dissection (TAD) is a combination of sentinel lymph node biopsy (SLNB) and
clipped lymph-node biopsy (CLNB) in which the clipped node (CN) is located with preoperative
ultrasonography. It has a high location rate and negative predictive value and a low false negative
rate. TAD seems to be a reliable method for axillary restaging after neoadjuvant chemotherapy
(NAC) and could allow some patients to be spared from axillary lymph node dissection (ALND).
We aimed to determine CLNB and TAD identification rates and the concordance rate between
the biopsied and marked axillary lymph nodes before NAC (CN) and the retrieved sentinel nodes
(SN), in a prospective cohort of 27 consecutive female patients with invasive breast cancer
recruited between November 2019 and March 2021, cN1 axillary staging, that became cN0 after
NAC.
Suspicious nodes were marked with an echo-visible metal clip before NAC. At the operating room,
the CN was searched for with the ultrasound device pre and perioperatively and that node was
then radiographed to confirm the presence of the clip. SLNB was done with a combined technique
using indocyanine green and patent blue dye.
TAD and CLNB identification rates were 96,3% and 81,5%, respectively. CLNB identification rate
was higher when the CN was identified with the ultrasound device perioperatively (86,4% vs 75%).
There were no complications from TAD. The concordance rate between the CN and the retrieved
SN was 100%. The CN predicted positivity in 88,9% of cases with positive retrieved SN.
We present the first Portuguese series on the feasibility of TAD. To identify the CN after NAC was
a challenge, but when this was possible the TAD identification rate was higher. Our study supports
that TAD concept could be safely implemented as a mean to spare ypN0 patients to an ALND and
its related morbidity.

Keywords: breast cancer; neoadjuvant chemotherapy; targeted axillary dissection
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Abstract
Preimplantation Genetic Testing (PGT) involves the biopsy of a single or few cells from in vitro
fertilized embryos (cleavage stage or blastocyst) and testing of the biopsied cell(s) for genetic
abnormalities or for HLA typing. It can be performed for aneuploidy detection (PGT-A), for
monogenic disorders (PGT-M) and for chromosomal structural rearrangements (PGT-SR). PGT can
also be executed in-house, meaning that the IVF center and the genetic diagnosis center are
located in the same institution, or in transport PGT, meaning that fertilization, embryo culture
and embryo biopsy are performed in a satellite IVF center and the biopsied cells are then
transported to a genetic diagnosis center. After the diagnosis, embryo transfer is also carried out
in the satellite IVF center, as well as the follow up of the pregnancies and the resulting children.
Transport PGT-M between the Centre for Genetics of the Faculty of Medicine of the University of
Porto and the Centre for Medical Genetics of the UZ Brussel started in 2006. Since then, transport
PGT-M preclinical workup and cycles were carried out for almost 300 couples. For a long time, a
day 3 biopsy followed by a single cell multiplex PCR (targeted testing) was carried out, but
recently, day 5/6 biopsy followed by whole genome amplification and SNP array (genome-wide
testing) was implemented.
The aim of the project is to compare, for transport PGT-M cycles, day 3 biopsy/targeted testing
with day 5/6 biopsy/genome-wide testing method for specific parameters (number of embryos
tested, number of embryos genetically suitable, efficiency of the genetic test, contamination and
allele-drop-out rates, clinical outcome, ...). Special cases such as double indications or de novo
variants will also be considered for the comparison.
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Housing, for and with people. Design processes and the rehabilitation of an island in Campo
Alegre
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Abstract
The presentation is based on a master´s dissertation that is structured on two practical
experiences and seeks to be a moment of experimentation and reflection on alternative
rehabilitation processes for the Porto islands and a contribute to the discussion of the right to
basic, dignified urban housing and to the place.
The Porto islands as a morpho-typology of housing, linked to its history and part of its industrial
and worker heritage, remains as the present accusation of inequality and social exclusion. Still
symbols of precarious spaces and lack of infrastructure, the islands are, however, of great value
in terms of housing opportunities and urban regeneration, especially in the construction and
exercise of the right to the city and democracy. Understanding the islands as a multidimensional
and multiscale problem, and having as focus the viability and social consequences, the
participatory and proximity approaches, whose emphasis is on the people, are studied as
methodological alternatives of interest.
From this positioning, two possibilities of rehabilitation for an island in Campo Alegre are
developed. The first, based on the workshop 'Arquitetos de Familia', and the design process for a
rehabilitation program application. This approach, for the people, guides the elaboration of a
second proposal, with the people, through the practice of action-research, in which the residents
are, in addition to being an integral part of the equation, active participants in the construction
of the problem of housing a, in the strategy conception and design process.
Aiming through the rehabilitation of the islands, promote a sustainable social and territorial
development, we reflect on the urban orders and the role of the actors in the design processes,
in a prospective analysis, from the form of the problem in contemporary times.

Keywords: Porto islands; Participatory processes; Urban rehabilitation; housing policies;
Architecture design methodology.
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Abstract
Chronic pain is defined as pain that lasts longer than 3 months after healing or in the absence of
tissue damage. The nociceptive system is responsible for the transmission, modulation, and
integration of pain, so understanding how this circuit operates can lead to the discovery of new
drug targets and hopefully more effective therapies. Nociceptive stimuli are sensed by dorsal root
ganglion (DRG) neurons that communicate with spinal cord neurons within the dorsal horn,
where the nociceptive information is processed and conveyed to higher brain regions, such as
the parabrachial area and periaqueductal grey.
The spinal cord dorsal horn comprises heterogenous subtypes within excitatory and inhibitory
neuronal populations where the combinatorial expression of three homeodomain transcription
factors, Tlx3, Prrxl1 and Lmx1b is fundamental for the proper development of excitatory
glutamatergic neurons. To define the transcriptional program under the regulation of Tlx3 and
Prrxl1 in the embryonic dorsal spinal cord, our group previously performed chromatin
immunoprecipitation followed by next-generation sequencing (ChIP-seq) combined with
expression profiling. These analyses revealed a striking overlap between Tlx3 and Prrxl1
transcriptional programs.
Hereafter, we have come together with a list of 17 common target genes that are directly or
indirectly regulated by Tlx3 and Prrxl1. Currently, we have established a genetic system that
allows the genome integration of Tlx3 and/or Prrxl1 coding sequences under the control of a Tetinducible system. We have successively tested this system using ND7/23 cell line, and we intend
to perform gain-of-function studies in the chick developing neural tube, to analyse the effect of
Tlx3 and Prrxl1 forced expression on the endogenous expression of selected target genes.
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Abstract
Gestational diabetes (GD) is a metabolic disease, characterized by insulin resistance or insulin
deficiency and affects up to 6% of all pregnancies. The placental overproduction of proinflammatory cytokines can cause a pro-inflammatory response in the central nervous system
leading to neuroinflammation. Neuroinflammatory responses through the activation of microglia
can endanger neurogenesis and stimulate neurodegeneration with functional impairment in
some brain areas. The present study aims to examine the effect of GD on the hippocampal
formation (HF), as it is one of the most vulnerable brain regions.
Female Wistar rats aged 8 weeks, were randomly divided into three groups: 1) Diabetic (STZ-D),
2) Diabetic treated with insulin (STZ-I), and 3) Control (C) groups. Animals were mated with males
overnight. The presence of a vaginal plug at the following morning was considered as day 0 of
pregnancy (GD0). Diabetes was induced through an intraperitoneal injection with Streptozotocin
(STZ; 50 mg/kg b.w.) freshly dissolved in normal saline. Blood glucose concentrations (BGC) were
measured. Only female animals with BGC>250 mg/dl were used. Diabetic rats in STZ-I group were
surgically implanted with insulin pellets subcutaneously. C group received subcutaneous saline
injections. Females were allowed to deliver naturally and to foster their offspring until P21 day.
At the end of this period, behavioural tests were performed to analyse (1) anxiety behaviour and
locomotor activity with elevated plus-maze and open field tests, (2) learning and memory
processes with Morris water maze and novel object recognition test and (3) depression state with
forced swim test. Dams were sacrificed, brains were collected for morphological and biochemical
studies.
We are currently analysing behavioural results and we will determine microglial density in the
subfields of the HF. The expression levels of pro-inflammatory and anti-inflammatory cytokines
will be studied with qRT-PCR.
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Consumption behavior - Music live streaming in Brazil and the Covid-19 pandemic
Reiff, Luísa, Faculdade de Letras, Portugal

Abstract
The Covid-19 pandemic was responsible for several behavioral changes. Among them, changes in
the consumption. Acting as an accelerator for the effectuation of trends already identified, it was
during the pandemic period that was perceived an increase in the consumption of music live
streaming in Brazil. With the isolation and confinement policies, people saw their homes not only
as a family living and resting place but also as a space for work, study and leisure. The objective
of this study was to understand how brazilian users behaved online with regard to leisure and
entertainment consumption in the first months of the pandemic.
The methodology used for this study was the collection and analysis of data. Over 70% of the
Brazilian population is connected to the internet¹. Displayed primarily on YouTube channels and
Instagram profiles, the live transmissions were the possible and safe forms of conviviality during
the pandemic.
We must also consider the democratizing component of the internet. Although about 28% of
Brazilian households are still offline, 57% of the population in classes D and E and more than half
of the rural population were already connected in 2019, in a pre-pandemic period, and most of
the live transmissions were displayed without the need of tickets or payment of any kind.
The results of the study show that just as the lives had an apex, they also found their decline with
the loosening of the isolation measures, indicating that the change in consumption behavior
coming from external factors and not from an intrinsic desire for change may not be sustainable.
______________________________
¹ Valor Econômico. Acesso à internet cresce no Brasil mas 28% dos domicílios não estão conectados.
https://valor.globo.com/empresas/noticia/2020/05/26/acesso-a-internet-cresce-no-brasil-mas28percent-dos- domicilios-nao-estao-conectados.ghtml
Acess in december 7th, 2020.

Figure 1: Search for the term “live” between March 1 and September 30, 2020 in Brazil. Via Google Trends
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Abstract
High-risk human papillomavirus (HPV) is responsible for approximately 5% of human cancers,
being the most frequent agent transmitted by sexual contact. To identify potential biomarkers
and therapeutic targets for HPV-related cancers, its crucial to understand the mechanisms
involved in the progression of these cancers. Long non-coding RNAs (lncRNAs) are recognized as
important modulators of gene expression in diverse biological functions and cellular contexts.
Moreover, these molecules are key players in the development of several malignancies and are
able to regulate the progression of the different hallmarks of cancer. This review brings together
the current knowledge concerning the actions of lncRNAs to regulate the hallmarks of cancer in
HPV-induced malignancies. The regulation of lncRNAs by HPV oncoproteins, their targets and also
their mechanisms of action are also discussed. Overall, accumulating data demonstrate that
lncRNAs are potential biomarkers and potential therapeutic targets for HPV-induced cancers and
they could become useful tools for clinical practice however, validation studies prior to clinical
implementation are necessary.
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Abstract
Our group has a vast experience in synthesis and biological/pharmacological activity evaluation
of xanthone derivatives (XDs) [1], including anti-inflammatory activity. Recently, we described in
silico studies and in vitro inhibitory assays of cyclooxygenases (COX-1 and COX-2) for different
XDs. All the evaluated compounds exhibited COX-1 and COX-2 inhibition potential [2]. In another
study, the anti-inflammatory activity of marine-derived XDs was evaluated based on their capacity
to decrease the concentration of the pro-inflammatory cytokine IL-6 on lipopolysaccharide (LPS)stimulated macrophages. At some concentrations, the compounds led to a higher decrease in the
amount of pro-inflammatory cytokine than the well-known nonsteroidal anti-inflammatory drugs
(NSAIDs) [3].
In this study, the total synthesis of other promising XDs analogues for screening the antiinflammatory activity is described. The structure elucidation of XDs, as well as all the
intermediates, was established by spectroscopic methods (1H NMR, 13C NMR, and IR).
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Abstract
[Architecture] Is an art, however it is an unfinished art. It needs something to stand on it. We
need life to finish architecture. Only then it is completed and has its significance." (1)
As agents of socialization and growth of different groups, school buildings play an active part in
the user behaviour and education, has they embody the place where the teaching-learning
process is developed. Regardless the user type, believing that architecture will only be completed
with life confirms that it is indissolubly linked to human and social dimensions. In addition, the
school environment has a determinative role in the personal development of each individual as
the most persisting experience of life in community.
The present work seeks to understand the human dimension that are involved in the architectural
transformation of school buildings in Portugal, as it aims to deepen the space appropriation
process, as well as to interpret its interferences with the users´ needs. This process of
appropriation and adequation to the users´ exigencies is considered as a relevant subject for
discussion.
This abstract is embedded in the investigation project Escolas: Complexidade e Interpretação
(CEAU-FAUP), within the scope of the master thesis (MIArq), which is mentored by Professor
André Santos, PhD, under the joint of Virgílio Borges Pereira, PhD.
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Abstract
Type II quasars (QSO2) are luminous active galactic nuclei (AGN) with a thick and dusty torus,
oriented to hide rhe accretion disc from our line of sight (Antonucci 1993). The special orientation
allows for a more detailed study of the effect of the AGN on the host galaxy. The growth and
evolution of this type of object is crucial to understand the inner structures of galaxies and
advance knowledge of the surrounding Universe. To identify QSO2 is a difficult task, due to their
physical properties, and current classification methods are limited or extremely dependent on
spectroscopic analysis. With the increase of astronomical data that future surveys (e.g., Euclid,
MOONS, etc.) will be able to provide, novel techniques are necessary to help astronomers to
select potential interesting objects and use more time to do science.
Here we present a machine-learning based approach for the detection of QSO2 candidates using
the SDSS optical broadband magnitude and WISE photometry. Our pipeline takes advantage of
decision-trees, distance-based and deep learning methods to build a strong single classifier using
a generalized stacking approach. We used QSO2 data from Silva et al (2020) for redshift between
1 and 2, and Zakamska et al (2003) for redshift <1. We applied our pipeline to two subsamples of
the SDSS data with the same photometric magnitudes as the QSO2 data: (i) galaxies with redshift
between 1 and 2, (ii) galaxies with redshift between 0 and 2. For both subsamples, the pipeline
performance was evaluated using a supervised binary classification task, classifying galaxies vs
QSO2. We obtained high precision and recall with an F1-score higher than 0.95. From the
performance metrics of these proof of concepts tasks, we were able to conclude that this
machine-learning approach is a valid method of classification. We are currently working on a
semi-supervised classification task, in order to extract candidate QSO2 from SDSS data that are
potentially misclassified.
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Abstract
During the COVID-19 pandemic, diverse buying behaviors such as compulsive buying, impulsive
buying, panic buying, and revenge buying, were verified around the world. Panic buying and
revenge buying were the most prominent. The purpose of this work is to report the differences
and similarities of these two purchasing behaviors. Regarding the differences, we can point out
four main differences: (1) the period in which the behaviors were verified, (2) the emotions that
triggered the behaviors, (3) the type of products purchased, and (4) the theory used for explain
each consumer behavior. The panic buying behavior was universally observed at the beginning of
the pandemic, and revenge buying was observed in the middle of March, after the stores
reopening following the deconfinement. Panic buying occurs when people buy more things than
usual and is a direct consequence of certain negative feelings such as fear, panic, and uncertainty,
usually caused by periods of crisis and disruptive events. On the other hand, revenge buying
occurs when individuals want to go shopping to compensate for a period in which they were
prevented from buying and to relieve the negative feelings triggered by that period of
deprivation. While panic buying is related to the purchase of basic necessities, revenge buying
seems to be more associated with luxury and hedonic products. Panic buying behavior can be
explained by Terror Management Theory, whereas revenge buying behavior can be justified by
Reactance Theory. However, despite the differences, both buying behaviors are compensatory
and function as a coping strategy for alleviating the negative feelings caused by the current
pandemic. The study of these two buying behaviors is relevant because allows us to understand
the individual and social effects of consumer behavior, as well as the attitudes and buying
decisions.
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Abstract
Chromatography is one of the most important techniques in analytical and preparative separation
fields. For separation of chiral compounds, the use of chiral stationary phases (CSPs) proved to
be the most efficient approach [1]. The success of an efficient enantioseparation is primarily
determined by the chiral discriminative power of the employed CSP. Several types of CSPs were
developed and, among them, more than a hundred are currently commercially available [2].
Pirkle-type or brush-type CSPs, which chiral selector is a small molecule covalently bound to the
chromatographic support via a spacer, are pointed out as one of the most useful and broadly
applied CSPs. The most relevant characteristic of this type of CSPs include good performance,
broad applicability, chemical and thermal inertness, compatibility with any mobile phase and
elevated sample loading capacities [3].
In this work, we describe the development of a Pirkle-type CSP for flash chromatography. The CSP
enantioselective capability was evaluated for the enantiosseparation of an enantiomeric pair of
bioactive compounds using ethanol as mobile phase. The fractions collected from the flash
column were analyzed by liquid chromatographic using the most versatile Pirkle-type CSP ((S,S)Whelk-O1®). High enantioselectivity and resolution were obtained.
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Abstract
Neurodegenerative Disorders (NDs) are ultimately fatal and have no disease-modifying therapies,
being often called ‘Neuronal Proteinopathies’ (NPs) due to the presence of disease-specific
aggregation-prone proteins. Tauopathies are a group of diseases related to the microtubule
associated protein Tau, which functions as a microtubule stabilizer. Parkinson’s Disease (PD) is a
degenerative disorder, in which the intrinsically disordered protein α-synuclein (αSyn) undergoes
misfolding into fibrils. To date there is no treatment available for any of the NPs.
Previously, we and others found a mechanistic link between serotonergic signalling and intertissue regulation of protein homeostasis with impact on protein aggregation. We hypothesize
that activation of the serotonergic signalling prevents the toxicity associated to protein
aggregation. In recent studies, we demonstrated that modulation of serotonergic signalling by
citalopram (CIT) and other selective serotonin reuptake inhibitors (SSRIs) suppressed polyQ
aggregation and neurotoxicity in animal models of Spinocerebellar Ataxia type 3. Here, we aim at
expanding our observations to other NPs by performing chronic CIT treatments in rodent models
of Tauopathy and PD.
In the first aim, we will determine the impact of CIT treatment on Tau aggregation, neuronal loss,
and on the behaviour of a mouse model of Tau pathology. The second aim will consist in the
establishment of a mouse model of PD by injecting preformed αSyn fibrils into the brain of mice,
and to study the impact of CIT treatment on protein aggregation, neuropathology, and behaviour
in these animals.
In this study, we expect to contribute to change the paradigm of SSRIs usage in the clinical practice
and expand their application as a disease-modifying treatment in NPs.
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Abstract
In Europe, freshwater ecosystems, especially rivers, are among the most threatened. In order to
prevent degradation and improve the ecological status of already degraded ecosystems, effective
mitigation and restoration actions are needed. For this, according to the Water Framework
Directive (WFD; Directive 2000/60/EC), such actions must be based above all on the accuracy of
the ecological assessment results.
This study will be conducted on the Ferreira River between November 2020 and June 2021, and
will primarily aim to assess the ecological status of the Ferreira River using diatoms. Diatom-based
biotic indices have been regularly used for freshwater assessment, presenting responses that vary
according to anthropogenic pressures. This work also aims to compare the results obtained with
the ecological assessment based on biotic indexes of macroinvertebrates obtained in a resentful
study conducted in the same river. The analysis of the physical-chemical elements will be
monitored in order to support the analysis of the biological evaluation results.
Thus, in the determination of the ecological quality it is expected to find values of diatomic indices
that reflect the distribution of diatomic sites according to the sets of physicochemical data
obtained, and a corelation between diatomic indices and the macroinvertebrate indices that will
enable future ecological assessments, with credible results, using only one of these communities.
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Abstract
Otoliths, calcified inner-ear structures present in all teleost fish, are essential components of the
sensory system of these animals. Deformities either in its structure and composition have been
observed in various species, however, both their causes and consequences remain unresolved.
The aim of our study is to evaluate the hypothesis that deformations in the otoliths affect the
ability of fish to perceive information from the environment (e.g. ability to prey or compete for
resources) with consequences for its overall condition, growth and ultimately survival. For this,
we use as a model species the flounder, Platichthys flesus, for which a high prevalence of otolith
deformation among juveniles has been reported. In the present study seasonal surveys were
conducted in 2019 and 2020 along the Minho estuary salinity gradient, to collect flounder
juveniles for analysis of their diet and body condition using different indices (morphometric, %
lipids), and to gather information on environmental parameters. Spatial variability in prevalence
of otolith deformities, in fish diet and in body condition indices will be evaluated to better
understand the implications of this phenomenon for juvenile survival.
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Abstract
Sports practice has shown positive implications for health, personal and social values, thereby
increasing the population's adherence to this activity. One of the main concerns related to sports
practice is muscle recovery after exercise, which allows delaying the subsequent feeling of muscle
discomfort and fatigue. In addition to low-intensity exercise, electrostimulation, compression,
massage, and, in particular, heating are methods usually used for recovery after physical
incitement. In this context, the Wear2Heal project aims to develop innovative solutions to
optimize the recovery process during sports practice. This project aims to create textile solutions
with the capacity to electro-stimulate, massage, compress and warm by using emerging
technologies, including integrated electronics in textiles and printing electronic devices.
Prototypes are expected to obtain individual solutions (the above-referred areas) or a
combination thereof. The project will also target a mobile application's development to
communicate to hardware and a wireless feeding system, thus maintaining the functional system
autonomously.
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Abstract
Weight reduction is one of the main concerns when designing any component as it reduces
material cost among other aspects. Several numerical approaches are available in the literature
in order to make any component with known mechanical stresses, optimized in terms of
minimizing mass and maximizing stiffness.
Thus, the objective of this work is the development of optimized structures while taking
advantage of cellular materials, namely the gyroid infill, and generating functionally graded
cellular structures with a higher stiffness-to-weight ratio.
Bioinspired remodelling algorithms were used to obtain the density map on which the functional
gradient is based, which was then compared with structural optimization approaches. This
density map was materialized in a stereolithographic file (.stl) for additive manufacturing.
The gyroid infill was characterized in order to create a remodelling law inspired by bone material
laws. The gyroid law was implemented in the analysis software FEMAS which presented the
density map as an output. Two numerical methods were employed, namely the FEM and the
NNRPIM (Natural Neighbour Radial Point Interpolation Method) which is a meshless method.
As a proof-of-concept, three distinct and benchmark flexural load cases were used for
remodelling and, after post-processing, gradient specimens were printed using FFF technology in
PLA (E = 3145 MPa). Then, each specimen was tested experimentally according to the appropriate
load case. Numerical results correlated to the experimental data having obtained errors as low as
16%. Furthermore, the bio-inspired remodelling algorithm structures presented higher stiffness
and stiffness-to-weight ratio than the structures based on other structural optimization
algorithms.

Keywords: structural optimization, bio-inspired remodelling algorithm, gyroid infill, fused filament
fabrication, PLA.
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Abstract
Drosophila suzukii, also known as "vinegar fly" or spotted wing drosophila (SWD), is a pest that
has caused huge yield losses mostly in small fruits productions almost all over the world. This fly
from Asia is spreading quickly in both America and Europe and is in Portugal since 2012.
Unlike other "vinegar-flies", SWD has a very serrated ovipositor, hardened and well developed,
enabling it to egg-lay in healthy ripening fruits. SWD´s development occurs in the fruit´s pulp,
hiding the infestation phase, making it unmarketable. There are many factors that make SWD a
pest, among them its high fertility and fast life cycle, high thermic amplitude tolerance and
adaptability to climatic conditions, egg-laying specificity, and the vast gamma of hosts in both
cultivated species and spontaneous vegetation, enabling the reinfestation.
Temperature and humidity are major influent abiotic factors in SWD´s behavior. The reproductive
limit is in between 10 and 30 °C, nevertheless the optimal to its activity is in between 20 and 25
°C. Heat tolerance is directly proportional to the humidity. On the other hand, SWD´s survival in
cold regions is due to acclimatization and/or hibernation processes in protected habitats.
SWD have caused great damages specially in small fruits cultures with fragile epidermis (e.g.
raspberry). Dealing with a highly polyphagous pest there are many known hosts, including nonagricultural, like the ivy (Hedera helix). The egg-laying behavior is affected by the fruit´s
maturation state, i.e., pH, soluble solid content. Nevertheless, just like the others "vinegar flies",
in the absence of the egg-laying behavior SWD is attracted by fermentation scents.
SWD behavior is affected by environmental conditions and by both cultivated and spontaneous
hosts present on site. Thereby, the knowledge about the host plant and SWD´s life cycle in each
region is needed for further planning and decisions-making in D. suzukii pest management.
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Abstract
In order to guarantee a final product of excellence that satisfies the expectations of the consumer
and fidelize them, companies have implemented measures to obtain quality certifications such
as ISO 9001, and implement applications of food safety systems such as the Quality Management
System (QMS) and Hazard Analysis and Critical Control Points (HACCP).
This work aimed to accompany the development and implementation of food safety systems at
"Casal da Manteiga" in the wine region of Carcavelos. This is the smallest wine region in Portugal,
but it produces a historical wine, the Carcavelos Fortified Wine, which is part of the country's
wine history and that were almost extinct in the early 20th century.
With the current project at "Casal da Manteiga" carried out by the Municipality of Oeiras, the aim
is to rescue the prestige of the wine and the taste of consumers.
In this study, the theoretical foundations for developing of such systems, the parameters used by
the company, the dangers encountered and the necessary measures to avoid and control them
when necessary are presented.
It is concluded that the systems that are being implemented in this cellar are complementary
since the control documentation of the QMS is applicable for the control of preventive measures
and PCCs of the HACCP plan. Both systems are important to achieve production excellence and
food safety, and to guarantee a product that meets consumer expectations.

Keywords: Carcavelos Fortified Wine, HACCP, Food Safety, Quality, ISO 9001.
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Abstract
Trioza erytreae, also known as African Citrus Psyllid (ACP), (Hemiptera: Triozidae) is currently
widely spread. In Europe, it is mainly found in Spain and Portugal and its combat became a priority
since this insect is the primary vector of the Huanglongbing disease (HLB), which currently poses
a threat to the citrus industry. The disease has not yet been detected in Europe, so preventive
measures must be taken to control its vector. It's known that chemical control strategies have
failed to stop the insect dispersal, enlightening the importance of biological pest control through
the parasitoid Tamarixia dryi (Hymenoptera: Eulophidae) which parasites nymphs from the third
to the fifth instar (N3 to N5). In 2019, in a partnership with Spain, DGAV made the first seven
releases of T. dryi in Portugal. The procedure was based on a similar strategy used in Mauritius
and Reunion Island, that has shown good results.
To evaluate the effectiveness of these releases in the Entre Douro e Minho region (EDM), a
partnership with GreenUPorto was established and appropriate locations containing N3 to N5
ACP nymphs were chosen to be monitored. In each selected location, 100 individuals of the
parasitoid were released on a single tree, followed by a frequent monitoring of five leaves from
each citrus tree on each property. To assess the parasitism rate; exuviae from which adults of
ACP emerge, as well as exuviae with signs of parasitism are to be counted at "Campus de Vairão"
laboratory.
Given the known success of this control strategy in other regions, it is expected that the action of
the parasitoid over time will promote a significant decrease in the populations of ACP in EDM and
in regions where ACP is settling. It is expected to quantify the rate of parasitism in the different
farms and their evolution over time and, through the analysis of the results, contribute to sustain
the decisions related to the next releases that are about to happen.
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Abstract
Goal: To perform a bibliographic review on the epidemiology, pathogenicity, treatment and
diagnosis of Helicobacter pylori, within the scope of Clinical Analysis Master.
Methods: Written information was supported by publications on PubMed, Web of Science and
Scopus databases and medical gastroenterology books.
Revision: Approximately 50% of the world populations are known to be infected with Helicobacter
pylori and this bacteria is responsible by 80% of all stomach cancers worldwide. Portugal has a
prevalence of 84%, which is higher than many world countries. H. pylori is a Gram-negative, spiralshaped flagellated bacteria, microaerophilic, catalase, oxidase and urease positive. These and
other features are important for human colonization and pathogenicity, which also include more
than 60 types of outer membrane proteins and the ability to produce toxins capable of damaging
host tissues. H. pylori reservoirs seem to include human (e.g. saliva), animals (e.g. feces) and the
environment (e.g. untreated water). Oral-oral or fecal-oral transmission occurs, with descriptions
of intrafamilial spread. Diagnostic of H. pylori infection includes Giemsa-stained histology, UreaBreath-Test, immunochromatography or ELISA tests to detect H. pylori antigens in feces, and
culturomic assays to isolate and identify the bacteria, followed by antimicrobial susceptibility test.
Antimicrobial therapy (clarithromycin, metronidazole, amoxicillin, levofloxacin) added to proton
pump inhibitors is indicated for symptomatic individuals and must be adjusted according to local
antimicrobial resistance rates. The development of an effective vaccine against the pathogen is
the next important step to control the spread of the infection. However, the antigenic diversity
of each strain makes it difficult to select the most suitable antigen for the vaccine.
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Abstract
Processed red meat consumption was classified as "carcinogenic to humans" by IARC on basis of
evidence for colorectal cancer. This association is mediated by cytotoxic compounds formed
during high-temperature cooking including heterocyclic aromatic amines (HAAs), and polycyclic
aromatic hydrocarbons (PAHs) being 2-amino-1-methyl-6-phenylimidazo[4,5-b]pyridine (PhIP)
and benzo[a]pyrene (BaP) the most known and also the preservatives used in cured meats such
as nitrates convertible into nitrosamines like N-nitrosodiethylamine (NDEA) [1]. Because of their
co-occurrence the study of the toxicological interactions of these contaminants is crucial to a
precise risk-assessment.
This work aims to evaluate in vitro interactions (synergistic/additive/antagonistic) between these
contaminants through cytotoxicity studies on intestinal cells (Caco-2) using the combination index
(CI)-isobologram method [2].
Cell viability was assessed by the MTT assay and revealed IC50 values for PhIP and BaP of 300 µM
and 36 µM, respectively. Regarding binary combination, results suggest a synergistic interaction,
with a dose reduction index value of 2.71 at IC50 and increasing up to ca. 3.2 at lowest levels,
very relevant for low doses chronic exposure. Further work entails the study of NDEA in binary
and ternary combinations with the studied molecules and extend it to assess hepatic cytotoxicity
(HepG2 cells) and inflammation (THP-1 cells).
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Abstract
The genus Aeromonas is ubiquitous in the aquatic environment. However, several species are
considered emerging pathogens to humans. The infection pathway occurs mainly through direct
contact with water, or consumption of contaminated water and food, including the fecal-oral
route. Estuaries, as transitional zones under anthropogenic pressure, are of particular interest
for Aeromonas ecology studies. The aim of this study was to investigate the spatial-temporal
occurrence of estuarine Aeromonas sp., and to understand the dynamics in relation to key
environmental constrains. Monthly distribution of Aeromonas sp. was estimated by qPCR in
water and sediment samples along the Douro estuary gradient, over a 15-month time
period. Aeromonas sp. were detected throughout the year, with abundances ranging 4.32 - 8.75
Log copies/mL, and 5.78 - 10.79 Log copies/g in water and sediment, respectively. A seasonal
trend in the abundance could be observed with an increment throughout the summer and fall,
followed by a winter decrease. A spatial downstream to upstream decrease in aeromonads could
be noted, as the anthropogenic pressure in the estuary decreased. Indeed, significant positive
correlations (p < 0.05) between water abundance and ammonium, nitrite, particulate organic
matter, and fecal coliforms were detected, suggesting a common origin. The results of this study
highlighted the importance of understanding the Aeromonas sp. dynamics to help public health
risk management, as these transition areas are extensively used for recreational purposes.
413
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Abstract
The Douro region has a typical Mediterranean climate, where conditions of water and thermal
stress during the growing season are frequent. Due to high temperatures, particularly in the
summer, when grape ripening happens, phenolic and acidity compounds suffer degradation, with
impact on wine quality. Crop Forcing (CF), emerges as a technique to mitigate these problems,
and consists of a late second pruning that aims to shift the grape maturation for a cooler period.
CF is performed after fruit set, and in this operation, all the leaves and clusters are removed, and
these are pruned, leaving five buds per shoot.
The aim of this study is to explore how changing maturation for cooler months will affect the yield
and quality of the berries and how this intervention will influence the phenology, in the Touriga
Nacional variety, in Douro Superior sub-region. Additionally, three different irrigation strategies
will be studied.
Throughout this study, two types of CF will be studied. CF plants were compared with a control,
without second pruning (CF0). CF was carried out 15 (CF1) or 30 days (CF2) after fruit set. In
addition, a non-irrigated treatment and two irrigation modalities were applied: R0 (Control Rainfed), R30% and R70% where 30% or 70% of potential evapotranspiration were applied. The
trial was performed along 2019-2020 seasons.
Through this study, it is concluded that, in fact, there is a change in the yield (and not in the
quality) of the plants with different irrigations, with irrigation at 30% evapotranspiration being
the most appropriate, in the non-forced vines, because it increases the yield about 42%,
compared with rainfed vines. Yield of the forced vines is about 88% lower than in CF0. Also, pH is
lower, and acidity is higher (about 39% in CF1 and 58% in CF2), when compared to non-forced
vines, however, there are no significant differences in the remaining quality components
evaluated.
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Abstract
Introduction: Food composition databases (FCDBs) are crucial tools to estimate nutritional
composition of foods and meals in foodomics studies focused on the interaction between diet
and health. Notwithstanding, these databases present some limitations and issues which may
compromise the reliability and accuracy of nutritional information. Therefore, this work aimed to
evaluate the suitability of two FCDBs to calculate nutritional composition of meals and develop
predictive models for estimating food composition from chemical analysis to overcome FCDBs
limitations.
Methods: Six meals were designed by integrating healthy foods in a “Western Diet” meal model.
The nutritional composition (25 food components) of each meal was chemically assessed by
official methods and estimated by Portuguese food composition table (TCAP) and United States
Department of Agriculture database (USDA). Experimental and theoretical values were then
compared using a Student’s t-test or Wilcoxon signed rank test. Linear regression analyses were
used to study the relationship between chemical and calculated values.
Results: Compared to chemical analyses, both FCDBs significantly (p < 0.05) overestimate the
amount of calcium, sodium and vitamin B6. USDA values for energy, moisture, fat, available
carbohydrates (CH), ashes, phosphorus, and iron were also significantly different (p < 0.05) from
the experimental data. Predictive models were successfully obtained for protein, polyunsaturated
fatty acids, available and total CH, sugars, zinc, β-carotene, vitamin E, riboflavin, and niacin, for
both FCDBs.
Conclusions: Both FCDBs proved to be useful and reliable in estimating most analysed nutrients
of the selected meals. The use of the obtained predictive models allowed to overcome some
limitations of FCDBs, as well as attenuate some discrepancies observed between theoretical and
experimental results, providing solutions to make nutritional data more robust and precise for
foodomics studies.
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For a school architecture for all
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Abstract
School plays a decisive role asserting itself as a second home, universally, since it is increasingly
responsible for the education, formation, socialization, and humanism, surpassing traditional
pedagogical situation stemming from national curricular content. Thus, school facilities should
belong and matter to ALL, making imperative its social responsibility due to the globality It
embraces and the awareness of the transformative times it accommodates.
To sustain a more significant family both in quantity and plurality, to school facilities, in order to
properly integrate diversity and to equal opportunities, should be required root cause analysis
that explain insufficient inclusion, especially those promoted and incentivized by the school´s
organization, structure and facilities. In this context, it is relevant to invoke the disciplinary field
of architecture.
The current approach proposes to analyze the sense of responsibility and the evolution of
architecture in face of society, anchored in the belief of its indispensable contribution towards a
more inclusive, fair, and universal world. Schools, here analyzed as facilities for social inclusion,
take as reference the more recent transformations in Portuguese school buildings led by Parque
Escolar. In this regard, we propose to identify its virtues, as well as to expose the causes for
least success that still hamper the guarantee of adequacy and universality of a space conceived
and intended for ALL. Moreover, it would be relevant to examine the options and to provide
solutions that embrace communities, so as to promote greater complicity, as well as to
aggregate a greater sense of social responsibility towards inclusion.
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The Ruin, a programmatic circumstance: Intervention at the Convent of São Francisco do
Monte in Viana do Castelo
Fonseca, Mariana M. P. V., Faculdade de Arquitectura, Portugal
Garrido de Oliveira, Carla, Faculdade de Arquitectura, Portugal
Marques, João Luís, Faculdade de Arquitectura, Portugal

Abstract
The dissertation arises from a personal fascination with ruins and seeks to understand its role in
contemporary times. In order to pursue a theoretical-practical dissertation, which allows the
proposal to become closer to a realistic context, it´s proposed an intervention in the Convent of
São Francisco do Monte, located on the urban boundary of Viana do Castelo. The choice of a
concrete work object allows to establish a starting point for the exploration of an architecture
where ruin appears as the protagonist.
The intervention intends to reflect about the memory of the space while seeking to develop a
proposal capable of evoking and enhancing the character of the convent and, also, to explore the
limits of a new use, in a place that no longer serves its initial purpose but, nevertheless, it´s still
alive and maintains a strong relationship with the population. Thus, the intention to evoke the
memory of the convent will seek to establish itself through a proposal capable of highlighting a
spiritual dimension and communion with nature.
Taking into account the complex nature of an intervention in historic buildings, the study will seek
to address two issues: what is the degree of intervention in the ruin when we want it to be the
protagonist, and how to build an extended program capable of recognizing these same
properties. To this end, a narrative is constructed and divided into three moments - place,
program, intervention - which primarily reflects the circumstances that shape the place and,
therefore, the values and wills underlying the construction of a new utility and route in the
conventual complex. In a final moment, the dissertation work will seek to translate theoretical
questions into a project practice by establishing, through form and design, a response to the
various times - present, past and future - and also to the various scales of the territory.

Keywords: Ruin, architectural intervention, landscape, Viana do Castelo, Convent of São Francis.
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Abstract
Mitochondrial uncoupling proteins (UCPs) are members of the mitochondrial anion transporter
family. Currently, 6 UCP homologues have been described (UCP1-6). These proton channels are
important modulators of the mitochondrial membrane potential, being responsible not only for
the dissipation of energy in the form of heat (thermogenesis) but also for the regulation of
oxidative phosphorylation, ROS production, and redox balance. Elevated ROS production and high
oxidative stress are one of the leading causes of male infertility. However, little is known about
the presence and function of UCPs in the human testis and spermatozoa. Herein, we aimed to
evaluate the expression of UCP1, UCP2, UCP3L (long isoform), and UCP3S (short isoform)
homologues in human Sertoli cells and spermatozoa. For this purpose, primary human Sertoli cell
cultures were stablished from testicular biopsies of men with conserved spermatogenesis.
Seminal samples of normozoospermic men were collected and submitted to a density gradient
centrifugation. The fraction of highly motile spermatozoa was then collected for analysis. The
expression of UCP1, UCP2, UCP3L, and UCP3S was evaluated in both Sertoli cells and spermatozoa
by RT-PCR. We were able to identify, for the first time, the expression of UCP1, UCP2, UCP3L, and
UCP3S in human Sertoli cell and spermatozoa. As metabolic homeostasis is essential for a healthy
spermatogenesis, the identification of UCPs in the human testis and spermatozoa demands
further studies to elucidate their function and potential as targets for the development of male
contraceptives or infertility therapies.
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Abstract
Marine biofouling is an economic hardship for maritime-based industries and an ecological
threat, making it a problem in need of solving. Marine natural products have unique chemical
structures that provides them with a wide range of biological activities for various
biotechnological applications [1]. Natural products extracted from marine organisms have
already proven to be promising antifouling alternatives [2]. But the antifouling potential of
microalgae metabolites has been neglected. The fact that new natural products are mainly
found on microorganisms, that some substances found on microorganisms were already shown
to have antifouling properties, and the fact that photosynthetic microorganisms are highly
diverse, make microalgae good candidates for sustainable and eco-friendly antifouling
bioprospection. Here, we explored new natural derivatives for antifouling purposes from
microalgae strains available in the BBE Group Collection (LEGE-CC), at CIIMAR. Methanolic
microalgae extracts were produced, fractioned, and tested in vivo through anti-settlement, antibacterial and anti-diatom bioassays.
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Host Language Mastery and Integration
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Abstract
Currently, the issue of training to help migrants´ insertion in the community has been growing
too fast, mainly, due to the growing number of refugees and migrants. This process of integration,
insertion and civic participation of these minority groups that arrive in a new country is connected
to learning the new language. And this same procedure can occur in a more efficient way the
lower the language barrier is, which means, the integration is directly proportional to the host
language mastery. In this article, we aim to describe how the integration process of minority
groups is prepared in Portugal and to put in evidence how the new language acquisition can be
facilitated by the application of specific pedagogical methodologies. The practice of certain
approaches inside the classroom is justified because the language mastery simplifies the
achievement of other important factors for insertion and civic participation, like participation in
the labour market and sociocultural adaptation. In this way, the scope of this work is to explore
the gap between Portuguese society and political questions that involve the integration and
participation of these communities in Portugal´s social life.

420

Evaluation of the discharge of a WWTP in the water quality of Ferreira River
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Abstract
The increase in water pollution remains today as the greatest environmental concern.
Considering the importance of water in nature, as well as for human needs it is urgent to
guarantee its quality. The Water Framework Directive (WFD) is an European legislation on water
policy implemented in 2000, intending to establish a structure for the protection and sustainable
use of all water masses, ensuring its good ecological status. Wastewater treatment plants
(WWTP) produce effluents that usually discharge for lotic systems with high amounts of
contaminants. Indeed, a significant effect on the water quality and environmental health of these
ecosystems is observed. The main objective of this work was to evaluate the water quality of
Ferreira River, in the surrounding area of the Arreigada WWTP, according to WFD approach. For
this purpose, two sampling sites were selected upstream and downstream of the WWTP effluent
discharge in Ferreira river. In each site physical and chemical, and biological parameters were
measured, as well as the hydromorphological characterization was recorded. General physical
and chemical parameters were measured in situ: pH, conductivity (µS/cm), temperature (°C), and
dissolved oxygen (% and mg/L), and additional water samples were collected to further laboratory
analysis (nitrates (mg NO3/L), nitrites (mg NO2/L), total phosphorous (mg P/L), biological oxygen
demand (BOD5) and total suspended solids (mg/L)). To assess the biological parameters, a
composite sample of benthic macroinvertebrates was collected with a hand net.
Hydromorphological characterization of the surrounding area was conducted identifying the
major pressures (e.g. agriculture areas, constitution of margins, exotic or invasive species). The
results obtained allowed to assess the water quality before and after the influence of the WWTP.
Moreover, will be possible to ascertain if there is a change in the ecological status of the water of
the Ferreira River after the WWTP discharge.
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The World's Largest Lesson and Education for Sustainable Development: A proposal on the
use of the SDG to teach Portuguese as a Foreign Language
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Abstract
The XXI century brings new challenges and opportunities for the planet´s sustainable
development that imply a new educational paradigm. According to several international
organizations (UNESCO 1996; UNESCO 2017; Council of the EU 2018; OCDE 2019) the future of
education is to equip humans with skills that give them comparable advantage to artificial
intelligence: "capacity to create new value, reconcile tensions or take responsibility". (OCDE,
2019: 4). These "transformative competences", so intrinsically human are also the ones essential
for individuals to act on their societies to change and transform them into more sustainable
communities having a positive impact on their environment and socio-economic ecosystem.
Departing from the World´s Largest Lesson (UNICEF) and other similar experiences the author of
the present study proposes the use of the Sustainable Development Goals [SDGs] (UN, 2015) and
the EU Youth Goals (Council of the EU, 2018) as frameworks to build student-centred didactical
proposals through small projects (PBL) within the Portuguese as a Foreign Language class and
improve student participation in societal challenges.
This study germinated from a practical experience as reader of Portuguese Language in the
University of Salento, Italy and as a Blue Book participant at the European Commission in Brussels,
Belgium. Consequentially, it was used an action-research methodology that will be explained in
the poster.
The results, in the form of proposals, still need to be tested but have already opened the room
for more questions and research paths related to teacher training, internationalization,
curriculum reform, learning experience design and all that Education for Sustainable
Development at national and international level is concerned.
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Abstract
Coffee is one of the most consumed beverages, mainly due to its organoleptic characteristics and
stimulant effects. It is known to be able to promote several health benefits, some of which related
to the nervous system, more specifically to neurodegenerative diseases (ND), which comprise a
serious contemporary health problem.
Despite there is plenty of research on the subject of coffee and its compounds effects on
neurodegeneration, review papers regarding the coffee beverage as a whole are limited. The aim
of this work was to assess the real impact of coffee intake on the onset, development and course
of ND, with a literature review of relevant studies of the last 10 years.
Within this period, cognitive impairment, Parkinson´s and Alzheimer´s were the most explored
areas and, overall, the risk of developing such diseases seems to decrease with moderate/high
coffee intake. However, findings are sometimes contradictory and a few studies cannot find a
correlation between coffee and neuroprotection. Moreover, compounds amounts and their
interactions have been highlighted in terms of bioactive potential and benefits. This raised the
importance of QC within the coffee industry, and the need for further work on the development
of analytical determinations for the assessment of coffee composition, regarding possible
changes during processing.
In general, literature shows evidence that moderate coffee consumption may have beneficial
effects on this type of conditions, helping mostly in decreasing or delaying the risk of its
development, as well as in attenuating the symptoms. Despite more investigation is still
necessary, coffee may be regarded as a complementary preventive factor for ND.
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Abstract
Alveolar bone is a labile structure that continues to remodel itself throughout one´s life and is
well known to play a fundamental role in dental therapeutic approaches (e.g., dental implants).
During childhood and adolescence, the alveolar bone undergoes a phase of bone formation until
it reaches its peak, being continuously associated with a remodelling process, needed to maintain
the integrity and functionality. Bone remodelling is the process mediated by the conjoining
activity of bone-reabsorbing cells (osteoclasts) and the bone-forming cells (osteoblasts).
Distinct factors can impair this stated equilibrium of bone formation/resorption, causing cellular
dysfunction and deficient bone deposition, ultimately leading to bone fragility and/or fractures.
Hyperlipidaemia - characterized by a disequilibrium between the low-density lipoprotein
cholesterol (LDL-C) and the high-density lipoprotein cholesterol (HDL-C) in the blood stream - was
recently linked to altered bone metabolism, which could lead to osteopenia/osteoporosis,
despite the lack of detailed evidence. Moreover, studies show that hyperlipidaemic conditions
significantly increase implant loss and decrease strength and formation of bone-to-implant
interface in a mouse femora model.
Following this line of thinking, this study is set to determine whether hyperlipidaemia influences
the bone development process using an embryonic chick femur ex vivo model. This model was
chosen due to the lack of immune system and accessibility for manipulation, being recently used
to detail the skeletal development and the osteoblastic functionality regarding cell-cell and cellmatrix interactions, with high translational data with in vivo settings. Embryonic chick femora will
be grown in hyperlipidaemic conditions and characterized by histological, histochemical and
histomorphometrical analysis, as well as by microtomographic evaluation, and compared to
control - femurs grown in normolipidemic conditions.
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Abstract
Alterations in the glycosylation pathway, including increased expression of the truncated Oglycan sialyl-Tn (STn), are a common feature of gastric cancer cells that correlates with patient
poor survival. Interestingly, our group has shown the presence of the gastric cancer-associated
glycan STn in extracellular vesicles (EVs). EVs are small nanoparticles secreted by all cell types and
whose main function relies on their ability to mediate communication between distant cells.
This project aimed to explore the impact of STn positive EVs in cancer communication, namely in
the modulation of the migration capacity of recipient cells. It was hypothesized that the EVs
released by cancer cells with more aggressive features could influence the migration capacity of
the recipient cells. In this project, we used the genetically modified gastric cancer cell line, MKN45
SimpleCell (SC), that homogeneously overexpresses STn, and the wild type version of this model,
the MKN45 WT.
Gastric cancer EVs were isolated by ultracentrifugation and characterized by transmission
electron microscopy, nanoparticle tracking analysis and western blotting. The role of STn positive
EVs on the modulation of the migration capacity of recipient cells was assessed by co-culture
assays.
EVs were successfully isolated from gastric cancer cells. The presence of STn was only detected
in the MKN45 SC cell line and was found particularly enriched in the EVs when compared to the
parental cells. Interestingly, when co-culturing the MKN45 WT cells with STn positive EVs an
increase in the migration capacity of these cells was observed when compared with the untreated
cells.
This project demonstrated that STn positive EVs could effectively modulate the migration capacity
of recipient cells. In the future, we intend to find which mechanisms are regulating the acquired
aggressive phenotype caused by these EVs. These results may bring numerous benefits to the
clinical outcome of gastric cancer patients.
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Abstract
Cancer stem cells (GSC) in glioblastoma tumor are radio- and chemoresistance and has been
pointed as the main cause of glioblastoma's frequent relapse. By performing a master role in
cellular antioxidant defense, the nuclear factor erythroid-2 related factor 2 (NRF2) pathway
becomes a promising approach to increase GSC vulnerability towards oxidative stress induced by
radiation exposure. The previous results from our group showed a reduction of stem-like
properties in glioblastoma neurospheres with reduced NRF2 expression after treatment with
gamma radiation. Nevertheless, detailed molecular data regarding these GSC treated with prooxidant therapies is still missing. In this project, we aim to compare the susceptibility of both NRF2
knockdown (N18) and wildtype (U87MG) GSCs to ultraviolet-A radiation (UVA), an oxidative stress
inducer. We hypothesize that with a compromised antioxidant response (lack of NRF2), GSC
accumulates more toxic ROS when exposed to UV-A, increasing its differentiation and sensitivity
to treatment.
By evaluating the GSC neurosphere formation rate, we showed that UVA decreases the stemness
properties of GSCs and that this rate is further aggravated by NRF2 knockdown. We are currently
assessing the oxidative status of both GSCs after UVA irradiation by measuring the levels of
antioxidant protein expression and the oxidative cell damage 8-oxo-7,8-dihydro-2´deoxyguanosine (8-oxo-dG) through Western Blot and ELISA, respectively. NRF2 knockdown is
expected to compromise GSC antioxidant defense, hence lower expression of ARE-driven genes
is anticipated for N18. Due to inefficient antioxidant defense, 8-oxo-dG levels are presumed to be
higher for N18. Our study will be complemented by repeating these experiments both in GSCs
knocked down for Keap1 (Nrf2 inhibitor) and U87MG treated with ML385 (NRF2 molecular
inhibitor). The preliminary results on the effects of UVA on U87MG cells pre-treated with ML385
will also be presented and discussed.
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Abstract
The research tackles the performance of the architect in the determination of the architectural
form. Specifically, it deals with the relationship between this professional as Author and the Type
as a category of analysis as well as a design tool. In this context, it discusses as a study case the
school architecture resulting from the transformation implemented by the Parque Escolar¹.
The conception of school buildings in Portugal has suffered a series of modifications suited to the
social, cultural and pedagogical changes that have occurred since its origins. The study of those
patterns and contexts of use configurate the typological panorama of the Portuguese school
patrimony. This legacy integrates the circumstance and the method of new authors, especially in
rehabilitations.
Today we live in both a crisis of autonomy in the professional performance of architects and an
mediatic inflation of their individuality justified by a set of circumstances that characterize
contemporaneity. This particularity can be determinant in the definition of the architecture of
our time.
The pertinence of this study is based on the importance of researching about the relationship
between the contemporary condition of the architect-author and the historical character of the
architectonic typology as a tool of intervention over the built patrimony. In this sense, the
incidence on the PMEES² is particularly relevant because of the diversity of authors that
integrated the process, as well as the promotion of rehabilitation as a strategy.
The summary presented is integrated in the context of the research project ESCOLAS:
Complexidade e Interpretação (CEAU-FAUP) and to the development of the dissertation for the
Integrated Master´s Degree (MIArq) mentored by the Doctor Professor André Santos.
¹ Parque Escolar is a public organization responsible for the PMEES.
² Programa de Modernização do Parque Escolar destinado ao Ensino Secundário (PMEES),
launched in 2007 by Parque Escolar.
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Abstract
The constant and fast growth of the world´s population has led to an increase in food demand
and consequent use of inappropriate agricultural methods causing degradation and disabling
soils. Therefore, it is important to find new ways to increase agronomic yield, while reducing the
agricultural footprint, by finding alternatives to the highly polluting fertilizers currently used.
Cyanobacteria and microalgae, present at the biological soil crusts, are very versatile
microorganisms with a wide variety of potential applications, namely as biofertilizers. These
organisms offer many benefits to both soils and plants, not only improving plant growth and
development, but also promoting the reestablishment of many soil properties after degradation.
In the scope of the GreenRehab project (Green rehabilitation system for burned soils based on
the inoculation of native cyanobacteria and microalgae) two cyanobacteria isolated from
Portuguese soils were shown to have beneficial effects on plant growth. One of the strains,
promotes lettuce plant growth by increasing fresh and dry plant weight. Another cyanobacterial
strain, identified has belonging to the Oculatella genus, protects lettuce plants against stress
conditions by improving plant growth under saline environment. Furthermore, a microalgae with
selective herbicide effect on dicotyledonous plants was also isolated. The algae completely
inhibits Arabidopsis seed germination, while has no effect on the monocotyledonous Lollium
growth. The molecular mechanisms by which the plants respond to these
microorganisms/compounds released by these microorganisms are under study, by quantifying
the activity of given enzymes and by evaluating the plants stress systems. The presence of
phytohormones in the microorganism´s exudates are being detected using transgenic reporter
plants.
This study will disclose microorganisms promoting plant growth and/or plant under stressful
environments, that futurely could be used as biofertilizers.
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Abstract
The present investigation acts as a case study on the city of Oporto and its intent is to focus on
the urban night life phenomena.
To this end, we seek to study the urban transformations that we have witnessed in the city of
Oporto, specifically with its establishment as one of the largest Portuguese cities in the 21st
century, which brings a new set of social dynamics into its space, and, therefore, has changed the
paradigms of urban planning in ways that have become clear in the specific time period the
present research aims to study, the night time.
With this in mind, we can say that in recent decades the city of Oporto has been the target of the
urban phenomenon of gentrification and intense tourism that radically changed the city's
routines.
The city of Oporto is dispersed, extensive and fragmented, connected by a network of varying
realities, that is to say, the mechanism that operates its bodily functions operates a set of
multifaceted and contrasting realities that serve a varied population within their different desires,
and within what can be described as the promise of a 21st century city.
The intent is to study and analyse this new daily reality that has become prominent in Oporto and
the respective social transformations it implies, both in the way of living, as well as in the services
and commerce that populates the city.
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Abstract
Xanthones are an important family of heterocyclic compounds with special relevance in Medicinal
Chemistry, due to their various and biological activities and, consequently, their synthesis is a
relevant way to obtain new compounds [1]. 4-Methoxyxanthone is a very important precursor
for the synthesis of several biologically relevant active xanthones. Its classical synthesis uses harsh
experimental conditions, needs multiple steps, and presents overall low yields [2].
In this work, we describe a new, effective and more friendly synthetic pathway of 4methoxyxanthone based on a palladium-catalyzed carbonylative cross-coupling (Scheme 1). The
commercially available 2-iodophenol and the home synthesized 2,3-(dimethoxyphenyl)boronic
acid were used as aryl halide and boronic acid, respectively. CO atmosphere was provided ex situ
from a synthesized surrogate [3]. A palladium aminophosphine pincer complex catalyzed the
coupling [4]. The obtained results show that this novel synthetic route allowed the synthesis of
4-methoxyxanthone in an expeditious and "green" way, and that it could be explored to obtain
other xanthone derivatives.
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Abstract
Introduction: The current food system is destroying the planet. To solve this problem we must
change the way we produce and eat our food. The adoption of a healthy and sustainable food
pattern, such as the Mediterraen Diet, and the promotion of good purchasing, storage and
cooking practices should be considered in solving this problem.
Aim: The aim of this study was to evaluate the factors associated with the adoption of healthy
and sustainable eating behaviors among a group of Portuguese students between ages of 12 and
16.
Methodology: This is a cross-sectional study developed under the Sociedade, Escola e
Investigação (SEI) project. A questionnaire evaluating sociodemographic and lifestyle factors was
applied directly and anonymously. To assess adherence to the Mediterranean Diet, the
Portuguese version of the KIDMED was used. To assess the practice of healthy and sustainable
eating behaviors a scale was developed. The statistical analysis was performed using IBM SPSS
software. Student's t-test was used for independent samples, correlations with Spearman and
Pearson coefficient and the ANOVA test were also used (p-value <0.05).
Results and discussion: A total of 111 valid questionnaires were obtained. Most students had an
intermediate adherence to the Mediterranean Diet. Regarding the practice of healthy and
sustainable eating behaviors, 57.7% of students were in an intermediate category and 25.2% had
low adoption. It was found that the age of the students, the maximum level of education of the
legal guardian, and the level of adherence to the Mediterranean Diet were correlated with the
practice of healthy and sustainable eating behaviors.
Conclusion: Younger students with greater adherence to the Mediterranean Diet revealed more
sustainable eating behaviors. This study allows the identification off the main areas of action to
promote the acquisition of healthy and sustainable eating behaviors among students, inside and
outside of schools.
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Abstract
Phytochemicals have been extensively studied in the past decade due to their potential use in the
improvement of human health. Hyperoside (quercetin 3-O-galactoside) is a flavonoid heteroside
that has shown to possess prominent antioxidant properties, exerting benefits in preventing
oxidative damage in several cellular systems. The role of oxidative stress (OS) on male infertility
has been a topic of interest and it is known that OS is a major contributor to the decline of sperm
quality. Sperm cells are especially vulnerable to the attack of reactive oxygen species (ROS) due
to the abundance of polyunsaturated fatty acids (PUFAs) in their plasma membrane and for their
lack of scavenging enzymes in the cytoplasm. Then, the purpose of this study is to understand the
impact of hyperoside supplementation on the protection of sperm against oxidative damage. To
achieve that, initially a cytotoxic test was performed with increasing concentrations of hyperoside
(5 µM, 50 µM, 100 µM and 500 µM respectively). The sperm quality parameters (motility and
vitality) were evaluated, according to WHO guidelines. Our results show that hyperoside has no
cytotoxic effects on human sperm. Further, the sperm were treated with the concentrations of
hyperoside (10 µM and 100 µM), for 1 hour, in the presence and absence of 100 µM of hydrogen
peroxide (H2O2). As a positive control, a treatment with ascorbic acid was assessed. The
antioxidant capacity of the sperm medium was measured by Ferric Reducing Antioxidant Power
(FRAP). The preliminary results suggest that antioxidant capacity is increased in the conditions of
100 µM hyperoside, even in the presence of 100 µM H2O2. The oxidative damage was evaluated
by assessing the oxidation or nitration of sperm proteins and lipids. We expect the hyperoside
supplementation can counteract the effects caused by the overproduction of ROS, aiming to
contribute to the improvement of assisted reproductive technology (ART) techniques.
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Abstract
Introduction: Intake of caffeinated and energy drinks is advertised as beneficial to academic
performance due to its stimulating properties. Caffeine consumption is associated with higher
levels of stress, tobacco consumption and alcohol intake. Individuals with better health levels are
less likely to drink energy drinks and those who ingest energy drinks show worse eating behaviors.
Aims: To characterize the consumption of caffeinated (CD) and energy drinks (ED) among
students of the University of Porto (UP), when entering the UP and during the exam periods, and
to associate it with perceived health and stress levels.
Methods: A questionnaire containing sections for CD and ED frequency of consumption, sociodemographic characteristics and perceived health and stress levels, was disseminated online.
Results: Our sample (n = 433) consisted of 22.9% males and 77.1% females, with an average age
of 21 years (SD = 2.8). When entering the UP, there was an increase in the frequency of CD (76.2%
increased vs. 1.2% decreased) and ED intake (11.2% vs. 6.9%). During the exam periods there was
also an increase in the frequency of CD (86.8% vs. 1.8%) and ED intake (21.4% vs. 3.6%). Males
increased the frequency of consumption of CD when got into UP more than females (p= 0.040).
The consumption of CD was higher in individuals with better perceived health (rs = 0.096, p =
0.045) and higher stress levels (rs = 0.108, p = 0.024).
Discussion/Conclusion: The increase in the frequency of consumption of CD and ED when reaching
higher education and during the exam periods was in line with reports from other authors.
Contrary to the literature, we found a positive association between ED intake and perceived
health. Higher consumption of CD was associated with higher stress levels, as also described in
other researches.

Keywords: Caffeinated drinks; energy drinks; University students; Stress levels; Perceived health.
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Abstract
We present an ab-initio study performed by means of Density Functional Theory (DFT) and lattice
dynamics to probe the octahedral distortions, which occur during the structural phase transitions
of the quasi-2D layered perovskite Sr3Hf2O7 compound. Such a system is characterized by a hightemperature I4/mmm (space group n. 139) centro-symmetric structure and a ground-state
Cmc21 (space group n. 36) ferroelectric phase. We have probed potential candidate polymorphs
that may form the I4/mmm towards the Cmc21 transition pathways from which the lower
symmetry structural phases may be generated by inducing tiltings and/or rotations of the O
octahedral cages. We mainly focus our attention to the Ccce (space group n. 68) structural phase,
since respective compund has been experimentally evidenced in systems with similar
stoichiometry, i.e. Ca3(Mn/Ti)2O7. This phase may occur through a first-order phase transition
when temperature decreases towards room temperature, breaking the center-of-symmetry of
the tetragonal phase. By observing the phonon dispersion curves of the Ccce phase we find that
the system is dynamically unstable at the given conditions of the calculation (0 K and 0 GPa),
evidencing negative phonon modes localized at two of the high-symmetry points of the Brillouinzone: Γ- and Y-points.
As a continuation of the work done so far in Sr3Hf2O7, we intend to apply external perturbation
to study, from a theoretical perspective, the possibility of stabilizing respective Ccce phase at
room conditions. Since pressure is an important thermodynamic variable which allows the
understanding of the properties of materials, even at room pressure, it is possible for a precise
control over the interatomic distances and hence the atomic interactions. We will hence show in
this work the variation of the structural, vibrational, elastic and electronic properties of the Ccce
structure as a function of applied hydrostatic pressure.
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Abstract
Background: University students have an excessive consumption of alcoholic beverages that will
have negative impacts on the individual and community. On the other hand, water consumption
is associated with health and plays a variety of important physiological roles.
Aim: To characterize the consumption of beverages among students of the University of Porto
(UP), to relate it with the characteristics of the sample.
Methods: A questionnaire disseminated through Facebook, assessed socio-demographic and
lifestyle characteristics and the frequency of consumption of water and alcoholic beverages. Only
the answers of students of UP were included: n_FCNAUP=134, n_FEUP=77, n_ICBAS=46,
n_FMUP+FMDUP=29,
n_FEP
=29,
n_FCUP=24,
n
n_FFUP=23,
n_FDUP=22,
n_FLUP+FAUP+FBAUP=15, n_FADEUP=14, n_FPCEUP=12.
Results: The sample (n=425) consisted of mostly females (77.4%) and had a mean age of 21 yearsold (SD=2.8). The average health perception was 82 (SD=15), on a scale of 0 to 100. For levels of
physical activity and stress, the medians were 3 and 4, respectively, on a scale of 1 to 5. Near 1/3
of the students (37.6%) had an intake of water between 1L and 1.5L. Individuals with higher water
consumption were those that had higher physical activity (rs=0.297, p<0.001) and a better
perception of their health (rs=0.114, p=0.019). There were no differences between sexes
regarding changes in the frequency of consumption of beverages when entering university
(p=0.906) nor at the time of exams (p=0.644). Males and those that were studying far from their
homes reported higher frequencies of consumption of beer (p<0.001 and p=0.036, respectively),
liquor (p=0.014 and p=0.034) and wine (p<0.001 and p=0.018). Students from FEUP had a higher
frequency of beer consumption (p=0.003).
Conclusion: Water consumption is associated to the perception of health and practice of physical
activity, while beer, liquor and wine consumption are associated to sex, studying far from their
homes and faculty.
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Abstract
In the field of Psychology, several models emphasize an individual view of stress that does not
include the collective dimension. Some authors (e.g., Gomes & Puente-Palacios, 2018) argue that
research on this phenomenon should consider both levels. PITs are teams composed of
professional firefighters who work in intervention situations (Couto & Carvalho, 2012), which
make these professionals more susceptible to occupational stress (Murta & Tróccoli, 2007). Thus,
the objective of this investigation was to explore and describe the individual and collective
occupational stress perceived by the firefighters of the Permanent Intervention Teams (PIT).
This is an embedded multiple case study (Yin, 2018), which sought to: (1) Identify the main
sources of occupational stress in PIT; (2) Analyze the strategies used by firefighters in PIT to deal
with occupational stress; and (3) Understand the consequences of occupational stress for
firefighters in these teams. The data were collected through documentary analysis and
semistructured interviews to firefighters and were submitted to a content analysis, through Nvivo
software 12.
The results show that the firefighters of the two PITs, predominantly experience distress. We also
found that strategies focused on controlling emotions stood out in both teams. Finally, we
emphasize the negative impact at the personal, professional and family level that the
occupational stress perceived in the exercise of this function has on the participants and teams.
These results can be the starting point for future studies that address the multilevel perspective
of occupational stress in different work teams and their effects on the health and well-being of
the workers who compose them.

Keywords: collective occupational stress, holistic model of stress, PIT, firefighters.
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Abstract
From the gloomy and secluded surroundings offered by the vastness of the agricultural fields, the
Ribeira de São Gonçalo and the ruined São Gonçalo Chapel, the Monóptero de São Gonçalo
suggest a complex design that mimics the sturdy granite rock that supports it, presenting itself as
a cylinder raised from the ground through a stepped podium that supports six Solomonic
columns, capped by a crown that hides the dome from the walking travelers. Despite all the
commotion, the odd and functionally unreadable temple captures the silence carried by the oaks
that dance with the breeze, by the chapel known as a former symbol of spiritual retreat, and by
the echo of the water in the river, thus culminating in a display of emotions that together promote
the mystery that surrounds the place.
This cryptic form raised doubts regarding its purpose, and after a meticulous analysis of the piece
and its recorded history, it was concluded that it is a Martyrium temple. This narrative contradicts
the local belief that the monopter is devoted to S. Gonçalo de Amarante, arguing that the site is
a memorial to D. Gonçalo da Silveira, a Jesuit martyr in Monomotapa and a respected member of
the Távora family, former owners of both Quintas Nova and Nogueira. Thus, the date stipulated
until now is also discussed, introducing a time gap between the 16th centuries - the time of D.
Gonçalo da Silveira's life and death - and the 18th century - the date exposed by some authors -,
supported by a study developed by crossing information, that opened the discussion about the
hypothesis of authorship or influence of Francisco d´Ollanda and/or Nicolau Nasoni, with other
relevant names in between.
In view of this, it is offered a study that exceeds the limits of the visible, alternating between
architectural and symbolic issues of the temple that takes the observer on an enigmatic journey
starting at the gate that delimits the land, to the river that runs through the valleys that elevate
the monopter.
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Abstract
The use of monolithic columns in FIA systems is an interesting and advantageous analytical
approach, due to their compatibility with peristaltic pumps and high superficial area (responsible
for the high chromatographic efficiency).
A previous work done by this group of investigation exploited this approach in the determination
of trigonelline in coffee extracts [1]. The analytical strategy was based on ion-pair
chromatography, through the implementation of a low-pressure chromatographic system,
featuring a 1 cm-length C18 monolithic column, and an amperometric detection system
constituted by a boron doped diamond (BDD) working electrode, an AgCl/Ag reference electrode
and a glassy carbon auxiliary electrode. During these assays, it was further observed additional
chromatographic signals only by proper adjustment of the potential conditions applied to the
BDD electrode vs AgCl/Ag electrode.
In the present work, the experimental results referring to the application of different anodic
potential values, under different medium conditions, will be presented. So far it was possible to
observe eight chromatographic signals, possibly related to eight reducing compounds present in
coffee extracts, using the above-mentioned analytical system. The chemical identification of
these compounds is currently in hands, performing assays by mass spectroscopy.
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Abstract
Annually, it is estimated that tens millions of people worldwide suffer lower limb injuries.
Depending on the anatomical location, mechanism, type and severity of the injury, lower limb
injuries may result in reduced functional capacity and, in the severe cases, in permanent
disabilities and loss of function, having significant impacts on quality of life, society, economy and
health systems.
Over the years, due to the high prevalence of lower limb injuries in the world population, the
need to generate systems to prevent injuries, to monitor patients' performance and assess their
functional recovery has arisen. Currently, the assessments of the quality of lower extremity
movements and patients' performance rely on a qualitative observational analysis, performed by
clinicians or physical therapists, which cannot provide quantitative information. Although there
are sophisticated and accurate motion capture systems for kinematic and kinetic assessment,
these are rarely used in the clinical setting, because they need a laboratory environment,
controlled conditions, in addition the setup is time consuming and high priced.
This work focuses on the development of a portable, cost-effective, time-efficient and easy-touse functional recovery evaluation system, using inertial sensors for the acquisition of kinematic
parameters of the lower extremity, in real-time, during the execution of functional tasks such as
squats, knee bends, and single-leg hops. Preliminary results showed that IMU-based knee
flexion/extension angle measurements for single-leg squats did not obtain significant root-meansquare deviation (1.27°) with respect to an optical motion analysis system, highlighting the
potential of the proposed system to monitor changes in lower limb kinematics during the
rehabilitation programmes after knee injuries.
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Abstract
Aquaculture is the only way to satisfy the growing global demand for seafood without depleting
natural fisheries resources. Disease outbreaks are major threats to aquaculture production. The
use of antibiotics or chemotherapeutics has been a common practice to combat infectious
diseases that threaten production and induce high economic losses. This practice promotes high
environmental harmful impacts and risks to human health (e.g., antibiotic-resistant bacteria).
Thus, the development of nutritional strategies, such as natural functional supplements (FS) that
preserve fish's health and well-being while preventing potential zoonotic disease and antibiotics
use, is highly recommended to achieve the economical and sustainability of aquaculture.
Wine and olive oil industry by-products (such as grape marc (GM) and olive pomace (OP)) are a
source of high-value bioactive molecules, such as antioxidant and phenolic compounds. Thus, the
valorisation of these agro-industrial by-products into new FS for aquafeeds is of high practical
interest, contributing to the circular economy. The present study aims to evaluate the prospective
beneficial effects of a previous optimised antioxidant-rich extract of a GM and OP mixture (WO)
on seabass physiological and health status. For this purpose, two similar plant-based diets were
formulated, including 0 (control diet) and 0.4% of WO extract (WO diet), corresponding to 0 and
91.1 of total antioxidants (µm TE/g diet), respectively. After feeding seabass with these diets for
ten weeks, the fish haematological, biochemical and immunological were assessed. The results
demonstrated that 0.4% optimised WO extract decreases the mean corpuscular volume (control
159 ±53; WO 119± 9, p=0.042) in seabass. Other immunological parameters are being performed
further to understand this extract's impact on seabass health status.
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Abstract
The COVID-19 pandemic had an effect on the lifestyle of the population, mainly in terms of their
mobility. As the population started to resumed the activities that had been interrupted by the
pandemic were observed with a decrease in the number of public transport trips throughout the
world. Despite the preventive measures imposed on public transport services, people's return
these will only happen whenever they feel safe using them again.
The current work focuses on understand passengers needs regarding route planners for public
transport services.
To contextualize the problem and gather requirements, a systematic literature review was carried
out. The results show that the promotion of public transportation by making information available
to travellers, supports their perceptions of personal safety and comfort while traveling, playing
these factors a vital role in the acceptance of the use of public transportation as a means of
mobility. Provision of information to travelers through route planners can significantly improve
the usability of public transport, enhance the sense of security and the overall satisfaction of
passengers.
The requirements that derived from the literature were complemented by a qualitative
methodology, through a focus group sessions, in order to understand and identify the needs of
passengers and the factors that would lead the population to regain confidence in use of public
transport as a means of mobility. This understanding allowed to define the functionalities and
features of a route planner, that will be used, as future work, in the development of a safe and
comfortable route planner for public transport.
Through this work, we conclude that it is essential that route planners meet the current needs of
passengers, taking into account safety and comfort requirements, in addition to conventional
solutions, thus contributing to the restoration of confidence in using public transport services,
promoting a modal transition in their favour.
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Abstract
Parkinson’s disease is the second most common neurodegenerative disease of the central
nervous system, affecting 20 million people worldwide [1] and causing thousands of deaths every
year.
PD symptoms include tremors, bradykinesia, motor disabilities, gait alterations, sleeping
disorders, fainting, and even dementia.
Currently, PD’s treatment is mainly focused on dopamine (DA) potentiation through the
administration of levodopa (L-DOPA) and inhibitors of the catechol-O-methyl transferase (COMT)
and monoamine oxidase B (MAO-B) enzymes [2].
Even though L-DOPA treatment successfully attenuates and delays the progression of PD’s
symptomatology, long-term L-DOPA therapy has serious drawbacks such as motor fluctuations
and dyskinesias. [2] In this sense, pharmacological alternatives to reduce the reliance on L-DOPA
are needed.
Melanostatin (MIF-1, Figure 1) is a neuropeptide derived from oxytocin hormone that acts as a
positive allosteric modulator (PAM) of the Dopamine D2 Receptor (D2R), denoting to display antiParkinson activity. [3]
By increasing the D2R affinity towards DA, MIF-1 is considered a viable pharmacological
alternative to treat PD as a complementary or sole therapy.
In this work, a novel series of MIF-1 peptidomimetics is disclosed using two chiral β-amino acids
as proline (Pro) surrogates (Figure 1). The main goal is to study the influence of the N-terminal
secondary amine on the PAM activity. In this sense, these compounds will be pharmacological
and biologically evaluated to study their potency and efficacy as PAMs of D2R and to determine
their toxicological profile, respectively. This project is expected to further push forward the
knowledge about this neuropeptide, opening a new avenue for the development of novel antiParkinson hits.
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Abstract
Methamphetamine (Meth) is a widely used and powerful psychostimulant frequently studied as
a model of exposure to psychoactive substances. It has been increasingly recognized for causing
immunedysregulation and persistent neuroinflammation associated to microglia and astrocyte
reactivity. This neuroinflammation has been implicated in the initiation and maintenance of
addiction. Recently, we have successfully demonstrated that microglia activation depends on
astrocytic release of glutamate and TNFalfa after Meth exposure. We have also established that
Meth induces neuronal remodeling, affecting both neuronal ramification and dendritic spines,
which can also be linked to Meth induced neuroinflammation. Thus, interventions aimed at
reducing inflammation may be useful in treating substance use disorders. Importantly, IL-10 is an
anti-inflammatory cytokine that seems to counterbalance damage driven by excessive
neuroinflammation and can therefore be protective in several conditions. With this in mind, we
intend to dissect in vitro, using primary cultures, the nature of the crosstalk between astrocytes
and microglia, under increased levels of IL-10, or in the absence of a function IL-10 receptor. We
aim to study the impact of IL-10 increased levels in astrocyte reactivity after Meth exposure by
evaluating the production of TNF, the release of glutamate and the ability of the conditioned
medium to activate microglial cells. IL-10 direct impact on microglia after astrocytic conditioned
medium exposure will be evaluated by ROS and iNOS production and expression of proinflammatory cytokines. We predict that IL-10 will prove to be an innovative approach to devise
treatment strategies for substance abuse disorders.
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Abstract
Microalgae are an important biomass source for multiple uses, from food and biochemicals to
biofuels and bioremediation. Chlorella vulgaris is a key species in this context, but large-scale
cultivation needs more sustainable approaches, like biofilm cultivation. Mixotrophy allows
microalgae to grow with light and other energy (and carbon) sources, improving growth and
reducing energy costs. On the other hand, biofilm growth enables harvesting biomass easily by
scraping, without the difficult processes of suspended cultures. In this context, a new biofilm
photobioreactor was developed using PVC rotating plates [RFPPB, 1], but there exists room for
improvements in biomass productivity, namely, by cultivation under mixotrophic conditions.
In the present work, the aim is to contribute to the optimization of the RFPPB. Therefore, we are
comparing growth and biomass production of the microalga Chlorella vulgaris SAG 211-12
cultivated under photoautotrophic and mixotrophic conditions, in suspended and biofilm
cultures, using PVC as a substrate. Some important factors for biomass growth, like light
characteristics, medium, feeding regime and rotation speed are being evaluated. Finally, the best
conditions obtained will be tested in larger scale in the Rotating Flat-Plate Photobioreactor
(RFPPB).
In microalgal work, unialgal cultures, axenic or not, are employed, which are susceptible to
contamination, especially under mixotrophic conditions. Thus, we also tested some methods for
decontamination, allowing the best growth possible for the processes described above.
Results obtained so far in both contexts will be presented.

Keywords: Microalgae, Chlorella, Biofilm, Mixotrophy, Decontamination.
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Abstract
Cytogenetics aim is to establish individual´s karyotype in order to diagnose chromosomal
aberrations. However, when structural chromosomal anomalies are smaller than 5-10Mb, they
are difficult to detect by conventional karyotyping and it is thus necessary to use molecular
techniques, such as Fluorescent in situ Hybridization (FISH) and/or Multiplex Ligation-Dependent
Probe Amplification (MLPA).
With the increase in the performance of cytogenetic studies and the use of more specific
techniques, complex chromosomal rearrangements with highly variable phenotypes that are
difficult to detect have been discovered. Since then it became extremely important to
characterize these chromosomal disorders, particularly when they are de novo, and to determine
the contribution of different cytogenetic diagnostic techniques in the detection of chromosomal
anomalies. The aim of this study was to obtain better characterization of the studied cases.
With this purpose, within a period of 10 months, using both conventional karyotyping and
molecular techniques, 10 abnormalities were identified: a duplication of chromosome Y genes, a
genetic amplification of chromosome 5, an isochromosome X, a derivative chromosome X, a
supernumerary marker of chromosome 15, a derivative chromosome 2, a mosaicism
45,X/46,idic(Y), a dicentric chromosome Y, a subtelomeric deletion of 3p region, and a Cri-du-chat
syndrome.
In spite of all molecular and cytogenomic developments in the last decade, human genetics is still
mainly diagnostic oriented. In cases with more complex rearrangements, the combination of
different techniques was essential to obtain a correct diagnosis. In most situations, the genotypephenotype correlation was established according to the chromosomal abnormalities. However, it
was not possible to establish this correlation in some of the reported cases yet, thus the need to
proceed to further genetic studies is recommended.
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Abstract
Under adverse conditions, caused by abiotic stress, several changes occur in plant cells both
regarding their physiology and their cellular and molecular mechanisms, that are reflected in cell
division, growth and differentiation during development of new structures. Due to their sessile
nature, plants have developed sophisticated mechanisms to overcome stress conditions,
specifically modifications in the production and trafficking of proteins, and new traits at the
endomembrane level, namely remodelling of membranes have evolved. Cardosins A and B are
aspartic proteinases present in the thistle flower and both vary in response to stress conditions.
These proteins have emerged as model systems internationally recognized to study intracellular
trafficking. Several aspartic proteinases present a 100 amino acid domain named Plant Specific
Insert (PSI). The PSIs of Cardosin A and B are vacuolar sorting domains that, although sharing high
similarity, mediate the sorting of proteins through different routes: the conventional ER - Golgi
route (vacuolar pathway) that is mediated by PSI B and the unconventional route that is
modulated by PSI A, in which a bypass of the Golgi occurs. It is known that stress situations can
alter the targeting of proteins to the vacuole in unconventional ways, thereby altering the route
towards Golgi-independent pathways. This work aims to evaluate the expression levels of PSIs
and biosynthetic pathways in transgenic Arabidopsis plants overexpressing PSIA or PSIB coupled
to a fluorescent protein, subjected to different abiotic stresses (osmotic, oxidative, salt, and heavy
metal stress). So far, we have homozygous plants overexpressing PSI-B and preliminary results
point, in some situations, to an improved tolerance when the plants are exposed to different
types of stress. Understanding the contribution of the conventional secretory pathway mediated
by PSI-B to these stresses is a challenging question.
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Abstract
It´s well known that the Arcticis one of the regions where the climate changes affect the most.
These changes are increasingly making themselves felt in the Arctic Circle due to the growing
anthropogenic pressure. The consequences of the climate changes are visible on the biological,
chemical, physical and biogeochemical compartments of the natural ecosystems. The Arctic
Ocean harbours a huge diversity of microorganisms that influence the trophic chain by
transforming multiple nutrient forms in ways that make them available for biological production.
However, the prokaryotic community can be heavily impacted by environmental shifts, with
potential consequences to the primary production of the Arctic ecosystem. This study is based on
a planktonic microbiome monitoring program that is running since 2016 in the Svalbard
archipelago (Arctic Ocean). Planktonic samples described in this study, were collected in one fjord
(Kongsfjorden) station in a weekly bases between April 2019 and September 2019 and in an yearly
basis between 2016 and 2019. Samples were collected at different water column depths by using
a Rosette Sampler, concentrated in a sterivex filter (0.2m) for eDNA isolation and subsequently
sequencing by using a MiSeq illumina platform. The 16S rRNA gene sequences generated were
used to characterize patterns of abundance and diversity of the prokaryotic community residing
in Kongsfjorden by using multiple bioinformatic and visualization tools in R environment.
This study aims to provide new insights into the understanding on how the climate environmental
shifts influence microbial communities. Furthermore, we will outline how some physical and
chemical variables, influence the dynamics of the basis of Arctic food webs.
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Abstract
Introduction: In 2020 more than 19 million people worldwide were diagnosed with cancer [1],
being that most rely on chemotherapy for palliative or curative treatments. Doxorubicin (DOX) is
a topoisomerase II inhibitor used to treat several cancers. Nevertheless, anticancer treatments
have significant adverse effects, like nephrotoxicity and hepatotoxicity.
Aim: To assess the nephrotoxicity and hepatotoxicity in mice, one week and 5 months after DOX
administration.
Material & Methods: Adult (12 weeks) male CD-1 mice received a total cumulative dose of 9.0
mg/kg of DOX, via 2 intraperitoneal injections per week, for 3 weeks. Group 1 was sacrificed 1week after the last administration, while group 2 was sacrificed 5 months later. The protocol was
approved by the Portuguese National Authority for Animal Health (ref. 021322 of 2016/10/26).
Liver and kidneys were removed after sacrifice and analysed (organ weight/brain weight ratio,
histology, and ATP levels).
Results: The organ weight/brain weight ratio and the hepatic and renal ATP levels, either one
week or five months after the last dose, showed no significant differences between DOX-treated
groups and respective controls. In group 1, histopathological examination showed that DOX
caused necrotic zones, inflammatory infiltration, and vascular congestion in both organs. In the
liver, microvesicular steatosis was also detected. Group 2 histology is still under evaluation.
Conclusions: The histological analysis demonstrated that DOX caused considerable alterations to
renal and hepatic tissues, one week after the last administration. Whether at 5 months those
changes will remain, providing essential data for assessment of the potential to recover from
toxicity, [2] is still under analysis.
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Abstract
Xanthone and chromene derivatives are O-heterocyclic compounds, widely found in Nature and
presenting important biological activities. [1-3] Both represent a good starting for the design of
new potential drug candidates. [2,3]
Our group have been exploring the synthesis of pyranoxanthone derivatives, which result from
the merging of the xanthone and the chromene scaffolds. Some pyranoxanthone derivatives have
demonstrated promising antitumor activies. [3,4]
The present work describes the synthesis of analogues, exploring different substitutions at the
position 2’ of the chromene moiety, of a potential antitumor pyranoxanthone (Scheme 1).
The new pyranoxanthone analogues were synthesized in two steps. First, 4-hydroxyxanthone
was o-propargylated with suitable propargyls. The obtained aryl propargyl ethers were then
cyclized to yield the desired pyranoxanthone analogues. The structures of all synthetized
compounds were established by spectrometric methods: FTIR, EI-MS, 1H and 13C NMR and HSQC
and HMBC. The evaluation of growth inhibitory activity on human tumor cell lines of the obtained
pyranoxanthone analogues will be later performed and structure-activity relationship will be
established.
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Abstract
Eco-innovation is called to release the pressure supported by the biodiversity of our planet. It is
expected that every aspect of industrial manufacturing can shift to develop environmentally
friendly processes in order to obtain functional materials from biodegradable and naturally
abundant resources. To this end, polysaccharides (which are inexpensive and widely abundant)
are, certainly, one of the most interesting natural resources.
Concerning the bioplastic industry, chitosan (CH) are very promising candidate for the production
of bio-based materials since they are renewable, non-toxic and biodegradable. CH has been used
to develop packaging applications. Nevertheless, bioplastic is known for poor mechanical
properties and great moisture sensitivity that difficults its applications. The use of certain
strategies (e.g. addition of plasticizer) has been used. However, its possible transfer to the
packaged food poses a health threat.
Green technologies, such as the use of natural deep eutectic solvent (NADES), have been recently
used as an environmentally friendly media for plasticizer biofilm and as an extraction medium of
bioactive products. In this sense, most of the literature data related to both applications are
focused on the use of binary NADESs as additive. Moreover, to our best knowledge, for the cited
applications, no reports considering the use of ternary NADES are described.
In this work, we report the successful use of binary and ternary NADES as a multi-functioning
medium for the extraction of polyphenol compounds from green tea. The polyphenols extracted
were used for the fabrication of CH bio-films. Casting method was used to produce the films.
Transparent films were obtained and evaluated in terms of water resistance, optical and
microstructural properties and thermal properties. Significant differences were verified in the
biofilms microstructural properties, hygroscopic and thermal behavior for the NASDES type and
content considered.
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Abstract
Viticulture in Portugal is an important socio-economic and cultural sector, as countless
Portuguese wines reach the world. However, studies show that in the future, Portugal will
undergo major climate changes by increasing temperature and drought, leading to lower water
availability and rising water stress. These will cause physiological changes in the plant affecting
the productivity and quality of wine. Therefore, the study of the influence of irrigation is essential.
Given this situation and through an efficient, rational, and sustainable irrigation practice, it is
intended to define the most appropriate treatment to achieve the highest quality and
productivity in the Touriga Nacional and Touriga Francesa varieties. For this, two irrigation
intervals were studied: weekly and biweekly, in four irrigation treatments based on cultural
evapotranspiration (ETc): R0 which represents the control, rain fed; an irrigation allocation of R25
with 25% ETc, R50 with 50% ETc, and R75, with 75% de ETc.
This trial took place since 2015, with only a biweekly irrigation. From 2018, alongside this same
trial, a new one was introduced, weekly irrigation. In the two grape varieties under study and in
the two irrigation modes, 2020 results will be compared to 2017, 2018 and 2019 seasons.
The year of 2020, was considered a hot and dry year with several intervals of extreme
temperatures. The results obtained in the two varieties, at the beginning of the phenological
cycle, namely the fertility parameters, showed to be very homogeneous. In the weekly irrigation,
Touriga Nacional variety showed higher production values, with a higher yield in the modalities
with higher irrigation allocations, namely 1,37 and 1,76 Kg/vine. Touriga Francesa, both irrigation
trials showed higher production values in the R25 and R75 modality, 1,12 and 1,16 Kg/vine,
respectively in the biweekly irrigation, and 1,17 and 1,41 Kg/vine, respectively in the weekly
irrigation.
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Abstract
Despite the importance of Christmas in western society and the considerable increase in revenues
for most companies associated with commerce and retail, investigations about this time of the
year are uncommon. We started from the idea that the act of buying a gift, especially at this time
of the year, can be motivated by conspicuous consumption, whose motivations are aimed at
achieving status, through the display of goods and with a focus to communicate a distinctive selfimage to others. Considering this context, the present study aims to identify, through Social
Psychology, the influencing factors of conspicuous buying during Christmas, with focus on
purchases made before this season with the aim of acquiring goods to offer. This is a descriptive
and correlational research, using a quantitative approach.
It was possible to count with 282 portuguese participants, who answered an online questionnaire,
consisting of a conspicuous consumption scale and a materialism scale, which were adapted for
Christmas shopping. Sociodemographic issues (such as age, sex, residence, marital status,
scolarity, ocuppation and a socio-economic self-assessment) were included.
The data will be analysed using SPSS statistical software. It is considered that the results will be
relevant for a more complete understanding of the topic.

Keywords: Conspicuous consumption; Christmas shopping; Consumer behavior; Materialism.
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Abstract
The present work was started in partnership with Murças S.A., a company from Esporão Group,
within the second curricular year of Master in Technology and Food Science, from Faculty of
Sciences of the University of Porto and had, as main goal, the study of feasibility for development
of an alcoholic fermented beverage from orange fruit.
Esporão Group has a sustainable business model and, in this context, Quinta dos Murças has
about 800 trees, mostly orange trees, whose fruits do not have, until now, commercial objective.
This preliminary work consisted of six experiments, which included the selection of the best
yeasts, tests with forced interruption of fermentation (to try to obtain a product with more sugars
and lower alcoholic content) and tests with malolactic fermentation (FML), by lactic bacteria
(secondary fermentation). As orange has low sugar concentration, interrupting the fermentation
did not show significant satisfactory results. In the experiments using malolactic culture, its
inoculation was tested after the end of the main fermentation and with joint inoculation with
yeast and, in both experiments, with FML, the products presented better sensory balance, mainly
between acids and sugars. A last experiment consisted of fermentation of these products in
bottle, resulting in a balanced product, with fresher, more expressive flavour and aroma, which
demonstrates to be a good option for the product presentation.
Thus, according to researches of similar developments already carried out, products
commercially available and trends of consumption, it is possible to conclude that the obtained
results so far present excellent potential, with characteristics in line with the more "natural"
appeal, lower alcoholic content and "clean label", as there is no addition of additives (as sugars,
acidity regulators, etc.). Thus, it is suggested that the project continues with the inclusion of tests
using malolactic culture, bottle fermentation and rigorous process controls.

453

Preterm transient hypoxia-ischemia: effects on behavior and brain morphology
Araújo-Andrade, Leonardo, Faculdade de Medicina, Portugal
Rocha, Rúben, Faculdade de Medicina, Portugal
Alves, Tânia, Faculdade de Medicina, Portugal
A. Pereira, Pedro, Faculdade de Medicina, Portugal
Madeira, M. Dulce, Faculdade de Medicina, Portugal
Cardoso, Armando, Faculdade de Medicina, Portugal

Abstract
Aims: Characterize the effects of premature birth caused by neonatal transient hypoxia-ischemia
on neonatal developmental milestones and on anxiety and cognition in adulthood. Examine if
these possible alterations are accompanied by changes in neurogenesis and in the expression of
cholinergic markers and neuropeptide Y (NPY).
Methods: Pregnant Wistar rats were submitted to laparotomy on embryonic day (ED) 18 for
transient occlusion of uterine arteries during 60 min (TSHI). Sham rats were laparotomized, but
received no further treatment. Rat pups were tested through neonatal developmental
milestones. After weaning they were submitted to the Morris water maze, elevated plus-maze
and open-field tests. Two months after weaning, rats were anesthetized, perfused and processed
for immunohistochemistry of doublecortin (DCX), vesicular acetylcholine transporter (VAChT) and
NPY. Areal densities of neurons were estimated by counting the number of cells within a given
area of the hippocampus. VAChT varicosities were counted using a computer-assisted image
analyzer.
Results: TSHI rats performed significantly worse in the cliff avoidance, negative geotactic and
forelimb grasp tests. They also showed worse performance in the Morris water maze and reduced
levels of anxiety on anxiety-like behaviors. In these rats, the areal density of DCX- and NPY-positive
neurons was significantly increased, associated to a decrease of the density of cholinergic
varicosities in the hippocampus. Moreover, DCX-positive neurons showed altered dendritic
arborizations as well as aberrant location.
Conclusion: Preterm transient hypoxia-ischemia induced several significant changes in neonatal
developmental milestones and in adult cognitive behaviors. These behavioral alterations were
associated with changes in the cholinergic system, NPY expression and neurogenesis in the
adulthood. Doing so, the present TSHI model was able to recapitulate many features
characteristic of preterm birth.
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Abstract
Microalgae are known as a valuable resource of proteins, and other compounds of valuable
benefit for human health (Ex: PUFA´s polyunsaturated fatty acids, minerals, vitamins).
Nannochloropsis is a green microalgae that completely lacks chlorophylls b and c and has the
ability to generate and accumulate high quantities of carotenoid pigments, known for its antioxidant properties. Nannochloropsis chemical composition varies with growth environmental
conditions (as quality and quantity of light, temperature, culture composition). Its lipid profile is
known to include mono and polyunsaturated fatty acids with high nutritional value, such as oleic,
palmitoleic and palmitic acid. The present work aimed to investigate if the microalgae
Nannochloropsis sp. could be used for the development of new natural products or nutraceuticals
for application in human metabolic diseases. Nannochloropsis sp was grown under autotrophic
conditions and different extracts were obtained through different extraction conditions and
solvents. Theses extracts were evaluated for its bioactivity and toxicity. The zebrafish larvae fat
metabolism assay showed some extracts that reduced the neutral lipid content. Anti-hepatic
steatosis activity was evaluated in fat-overloaded HepG2 liver cells, and some extracts reduced
the formation of lipid droplets in the cytoplasma. Toxicity was assessed in both assays: in vivo
through assessing lethality or the presence of malformations in zebrafish larvae, and in vitro
through SrB cellular assay. Nannochloropsis extracts showed anti-obesity and anti-steatosis
activity, which demonstrated its potential for prevention and treatment of metabolic diseases.
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Abstract
Despite technology being present in almost every aspect of society, teachers and students had to
face a lot of challenges adopting a generalized distance mode of teaching/learning, resulting from
the restrictive measures caused by COVID-19 pandemic state. If not properly designed, distance
teaching/learning approach may lead to a lack of interest by students in online classes, forcing
teachers to seek ways to get student´s motivation/engagement back.
Some strategies that were already entering the classroom gained stronger interest, like
gamification, which can be conceptualized as the application of games and ludic characteristics
in real situations. It´s recognized that using games in educational environments improves the
motivation/engagement of students.
This work describes the methodology used to design and test a gamification approach in Dental
Medicine education. It´ll be applied in a group of students from the Integrated Master´s in Dental
Medicine of University of Porto. It´s intended to evaluate the effects of a gamified activity in the
knowledge acquisition and acceptability amongst the students. The study is embedded in Moodle
platform through which the students will participate in a gamified activity using escape room
mechanics to foster theoretical knowledge of orthodontics acquisition.
A sequence of mystery solving activities was developed using different approaches, as charades
and image puzzle solving. A help page in each activity was developed and can be used if the
student gets stuck, however it´ll prevent them from reaching the maximum score. Two previous
experiences with students were performed to assess how the game was working, resulting in
changes that improved the game to its current state and ready to be applied.
To measure this activity learning outcomes, questionnaires containing the theoretical context will
be applied previously and after the game application. A sociodemographic survey and a
satisfaction survey will be applied too.

456

Insecticidal Effects of Selected Plant Essential Oils on Trioza erytreae (Hemiptera: Psyllidae)
in Laboratory and Field Conditions
Sousa, Pedro A., GreenUPorto, Faculdade de Ciências, Portugal
Neto, J., GreenUPorto, Faculdade de Ciências, Portugal
Aguiar, A. A. R. M., GreenUPorto, Faculdade de Ciências, Portugal
Bastos, M., LEPABE, Faculdade de Engenharia, Portugal

Abstract
Trioza erytreae Del Guercio (Hemiptera: Triozidae), also known as the African Citrus Psyllid (ACP)
is a vector of Candidatus Liberibacter africanus bacteria, the causal agent of citrus huanglongbing
(HLB), a destructive citrus disease transmitted by psyllid insect vectors.
HLB has no known cure so control strategies are aimed at the vector. Approaches taken to control
ACP dispersal have not been proven effective in continental regions, and although the usage of
insecticides shows good results, it can cause vector resistance and harmful effects on non-target
species and on the environment.
Essential oil´s (EO) compounds exert biocidal effects against detrimental pests for agricultural
yield. Previous studies show that plant EOs and their constituents present a good alternative to
chemical control methods, showing no negative effects on non-target organisms and the
environment. In the past five years, the number of publications and citations linking the usage of
Mentha pulegium and Syzigum aromaticum EOs in Hemiptera insects has greatly increased. The
renewal of academic and industrial interest in these EOs appears to be linked with the insecticidal
and synergistic activity of their active compounds, showing promise in their usage as biopesticides
(LC50 ~ 0,05% and 0,30% (v/v) respectively).
This research aims to study the insecticidal and repellency effects of M. pulegium and S.
aromaticum EOs active compounds in ACP, in laboratory and field conditions. To determine these
compounds' efficacy, contact toxicity by topical application is to be determined both on nymphs
and adults; repellency and residual toxicity on adults will also be evaluated by observing its
mortality, settling and egg-laying behavior.
Detailed and measurable data is to be obtained, opening new prospects for the application of
these compounds as a natural pesticide for ACP control in citrus production sites, preventing its
further expansion in Europe.
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Abstract
The production of synthetic plastic has been dramatically increasing, reaching values as high as
350 million tons annually, in these past years. If not treated properly, the excessive plastic will
eventually be accumulated in the soils and oceans, bringing to rise major consequences to all
forms of life. Thus, strategies for plastic degradation have been developed. Chemical strategies
can successfully degrade plastic, however it is reported to cause air pollution [1]. Therefore,
strategies such as using biocatalysts are being developed.
Poly(ethylene terephthalate) (PET) is a rigid polymer used mainly for water bottles production.
Presently, only a few enzymes are reported to biodegrade PET, however the enzymatic activities
are much too low for industrial usage. Two promising enzymes were recently discovered, PETase
and MHETase, from the bacterium Ideonella sakaiensis [2], offering appealing prospects for the
development of improved biocatalyists.
QM/MM methods [3] combine both quantum chemical treatment (QM), applied in the
electronically important region allowing modelling of chemical reactions, where the active site is
comprised and mechanical treatment (MM), applied in the region that surrounds the
electronically important region.
This work reports the application of QM/MM methods in the study of the catalytic mechanisms
of PETase and MHETase aiming for future enhancement of the PET degradation rate by sitedirected mutagenesis.
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Abstract
Transsexual individuals face discrimination and marginalization, and have high rates of anxiety,
depression, violence, unemployment and poverty. The Covid-19 pandemic has intensified these
problems, although the exact impact has not yet been reported. This work has aimed: assess the
possible impact on the gender transition process caused by the pandemic, describe the areas in
which the pandemic has had an impact on the gender transition process and describe the areas
in which the pandemic has had an impact on individuals who intend to undergo a gender
transition process to assess the impact of the COVID-19 pandemic on transsexual individuals and
on the gender transition process and to identify what measures can reduce this impact.
Interviews will be conducted with transsexual individuals who are currently in the process of
gender transition. The interviews will be analyzed using the NVivo software. This study is expected
to obtain information on the impact of the pandemic on the gender transition process, as well as
to understand how this impact could be reduced. It is key to understand how the pandemic has
affected the life of this community and what can be done to reduce the problems it faces.

Keywords: Gender identity, transsexual, gender transition process, sex reassignment surgery,
pandemic, impact, socioeconomic situation, violence, mental health and discrimination,
employability.
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Abstract
Nowadays, consumers prefer plant-based foods with great nutritional value and more vegetable
oils are included in diets, what promoted coconut oil consumption.
This work aimed to review the current knowledge about the nutritional properties, health effects
and food applications of coconut oil.
Coconut (Cocos nucifera L.) oil is extracted from the tegument and pulp, and from copra (dried
coconuts). Many methods can be applied (e.g. wet, hot, or enzymatic; bacterial fermentation;
cold press), resulting in different characteristics1.
Regarding chemical composition, it has a high saturated fatty acids (SFA, 92%) content, mainly
lauric (C12:0, 48%), myristic (C14:0, 18%) and palmitic acids (C16:0, 9%) and about 60% of
medium chain fatty acids (MCFA). It presents total phenolics (80 mg gallic acid eq./100 g), low vit.
E (0.66 mg/100 g) and high oxidative stability (50 h), being useful in culinary2.
Concerning lipid metabolism, MCFA are more water soluble and absorbed quicker than long chain
fatty acids. Not all SFA produce the same effects on hepatic cholesterol. 70-75% of lauric acid is
absorbed via chylomicrons, due to its shorter chain length and lower melting point, conferring
less rigidity to triglycerides than palmitic acid (<5% is absorbed via portal vein)3.
Overall, literature does not present negative effects on cardiovascular health after coconut oil
ingestion, but this oil should still be regarded as a dietary saturated fat with daily
recommendations of <10% of total calories3.
Therefore, coconut oil is suitable to be included in a varied food pattern and active lifestyle.
Acknowledgment
Projects UIDB/50006/2020 (FCT/MCTES-Portugal), AgriFood XXI I&D&I (NORTE-01-0145-FEDER000041).
References
1Ferreira, J. A., et al. (2019). Food Res Int, 123:189-197 (doi.org/10.1016/j.foodres.2019.04.052);
2Lockyer, S.; Stanner, S. (2016). BNF Nutr Bull, 41:42-54 (doi.org/10.1111/nbu.12188);
3Eyres, L., et al. (2016). Nutr Rev, 74(4):267-280. (doi.org/10.1093/nutrit/nuw002).

460

Cocoa by-products: characterization of bioactive compounds and possible beneficial action
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Abstract
Cocoa derivatives are of great importance for the current food industry. Annual production is
around 4.7 million tons of cocoa beans (almond). Therefore, such production implies the
generation of a large amount of pod husk and shell from the cocoa bean, representing 70-80% of
the dry weight of the fruit. This material, as waste from the process, is a fuel used in boilers [2].
The cocoa pod husk removed from the beans is rich in lignin, polysaccharides without starch
(cellulose and hemicellulose), terpenoids (crysoplenol), flavonoids derived from kaempferol,
among other compounds [2]. According to Vásquez et al. (2019), its chemical composition helps
to inhibit some enzymes related to skin aging, due to a high concentration of antioxidant
compounds [2].
The cocoa bean shell is composed of a complex lignocellulosic substance particularly rich in
dietary fiber (18-60%) [3]. Due to this characteristic, an interesting application for this raw
material is as low-cost adsorbent for the removal of pollutants, such as metal ions, gases or
industrial dyes [3].
This presentation aims to describe the main by-products generated from the production of cocoa
almonds for the food industry and list the compounds present in their composition, according to
the literature. After it will be possible to develop strategies to add value to these products.

Keywords: Cocoa by-products, bean, shell, pod husk.
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Abstract
The increase in the number of pets in recent years has been followed by an exponential growth
of the industrial pet food sector, triggering new risks of food safety. We aimed to investigate if
dog food commercially available in Portugal is a reservoir of antibiotic resistant Enterococcus.
Samples (n=55; 22 wet, 14 raw-frozen, 8 dry, 7 treats, 4 semi-wet from 25 brands) were collected
on 9 commercial surfaces in Oporto region (September/2019-January/2020). Sample processing
included pre-enrichment/enrichment steps and plating in media without/with antibiotics.
Susceptibility was studied for 13 antibiotics (disk diffusion; Etest; microdilution) according to
EUCAST/CLSI. Clinically-relevant species (E. faecium-Efm and E. faecalis-Efs), antibiotic resistance
(vanA/optrA/poxtA) and virulence (ptsD) genes were identified by PCR. Other species were
identified by MALDI-TOF MS. Clonality was established by MLST in selected isolates. Thirtysamples (54%) contained Enterococcus (7 species; >85% Efm and Efs) that expressed resistance
to erythromycin (73%), tetracycline (63%), quinupristin-dalphopristin (60%), streptomycin (53%),
chloramphenicol (50%), ampicillin and ciprofloxacin (47% each), gentamicin (40%), linezolid (23%;
optrA and/or poxtA), vancomycin and teicoplanin (2% each; vanA). Multidrug-resistant isolates,
including last resort antibiotics in human medicine (vancomycin/linezolid), were obtained in 31%
of samples that mostly corresponded to raw-frozen ones (also a wet sample and treats). The ptsD
gene, which is relevant in intestinal colonization, was found in 16% of Efm isolates. A diversity of
clones previously identified in hospitals (E. faecium ST80; E. faecalis ST40), farm animals and pets
was observed. In conclusion, dog food is a reservoir of bacteria and/or antibiotic resistance genes
with clinical impact. The close contact of humans with dogs, their food or feces, and the
commercialization of the brands in different countries, may pose a Public Health risk.
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Abstract
Pancreatic cancer is the 12th most common malignancy and the 7th leading cause of cancer
mortality worldwide. It is considered one of the most challenging cancers to treat due to drug
resistance and lack of alternative treatments.1 Chitinase 3-like-1 (CHI3L1) is a protein
overexpressed in pancreatic cancer, therefore being recently proposed as a potential therapeutic
target.2
A structure-based virtual screening (VS) was used to retrieve known molecules that potentially
bind to CHI3L1. Firstly, 11,741 molecules were obtained from DrugBank database. Docking
simulations between positive controls (known CHI3L1 ligands), DrugBank molecules and the
target CHI3L1 (pdb code 1NWU) were undertaken with AutoDock Vina, which searched for the
lowest binding energy conformations of each ligand.
The VS of thousands of known molecules led to the identification of several potential CHI3L1
ligands from known therapeutic classes (such as antibiotics or antivirals), which had higher affinity
to CHI3L1 than known ligand chitotetraose.
The advantage of this approach is that any newly identified non-label use for a known drug can
be rapidly evaluated with a great decrease in time and costs by eliminating much of the
toxicological and pharmacokinetic assessments.3 Once the results from a VS show a hit, it can be
used as the starting point for a drug discovery program, turning the side activity into the main
activity - i.e. selective optimization of side activities (SOSA).3 Thus, the docking study top ranked
compounds will be tested in vitro for CHI3L1 inhibition in several pancreatic cancer cell lines.
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Abstract
Salt pans provide ecosystems which are essential for the survival of many animal and plant
species, with special emphasis on extremophile living beings, such as the halophile Dunaliella.
Dunaliella sp are green microalgae which have been extensively studied. They accumulate
glycerol and β beta-carotene in adverse environmental situations.
Furthermore, this green microalgae genus, which was first identified more than a century ago, is
considered to be one of the best commercial sources of natural β‐carotene.
The production of β‐carotene from the mass cultivation of D. salina in large unstirred outdoor
ponds or in paddlewheel stirred raceway ponds has been accomplished in several countries such
as Israel, Australia, USA and China.
This work aims to isolate and identify microalgae of Dunaliella sp from three of the main salterns,
from mainland Portugal: Aveiro, Castro Marim and Tavira. This will be done by cultivating
Dunaliella sp to isolate them and using morphological, biochemistry and also molecular biology
tools to identify them.
We also intend to evaluate the β-carotene production of each isolate in diferent salt conditions,
simultaneously testing the nutrional conditions of the culture.
Until now, to achieve our goals, Dunalliela salina was extracted from salt crystals from Portugal´s
salterns and maintained in a liquid medium culture as well as in solid medium.
Additionally, β-carotenes were extracted from previous obtained isolates and quantified trough
spectrophotometry.
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Abstract
In Portugal, it has proved relevant, given the growing process of desertification and aging of
populations, the initiatives to collect the cultural heritage, as well as actions that promote the
reduction of social isolation. The objective of this work is to present one of the activities
developed during the internship held under the Master's degree in Educational Sciences at the
Faculty of Psychology and Educational Sciences of the University of Porto, in the academic year
2019/2020. The internship took place in the Municipality of Murça and the Project Educational´
Roots for the Future (EduRF), funded by the Fundação para a Ciência e Tecnologia
(Refª.PT/DC/CED-EDG/30342/2017), which has as one of the objectives the collection and
safeguarding of the educational traditions of the region through the creation of the
Interdisciplinary, Cross-Border and Interregional Center for Memory of Murça Education
(CITRIME-Murça). The activity consisted of planning and executing the intergenerational meeting
" Talks with History " held at CITRIME-Murça, which brought together students from the Senior
University and children from the Kindergarten of Santa Casa da Misericórdia de Murça, with the
purpose of sharing school experiences and suggesting other activities to be carried out at
CITRIME-Murça. The methodology used included a guided tour of the exhibition, roundtable
conversation, interpretation of songs and socializing. The activity was assessed by means of
entries in the CITRIME-Murça Guest Book and an activity notebook. Through these means was
verified the interest of the participants in returning to CITRIME-Murça, in participating in future
activities and obtaining suggestions from others. We concluded that the activity achieved the
proposed objectives, to the extent that it made it possible to know two audiences of different age
groups, allowed the sharing of school experiences among them and it was possible to gather
suggestions for the CITRIME-Murça programming.
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Abstract
Marine coasts are suffering from biodiversity loss due to anthropogenic actions and climate
change. Artificial Reefs (ARs) are an ecological tool used to mimic functions and benefits of natural
reefs, as protection, recovery and aglomeration of marine communities, mainly fishes. For
European Atlantic coasts, ongowing EU funded project 3DPARE aims to improve coastal
biodiversity and ecosystem services through new ARs made by 3D printing, using more
sustainable and bioreceptive materials and new designs. In Portugal, new ARs were deployed at
Matosinhos, being colonization followed by analysis of benthic and pelagic communities. No
studies were done regarding early colonization events, which are due to biofilm formation [1].
The present work aims to contribute knowledge on the composition and dynamics of marine
biofilms in AR, with emphasis on Diatom commmunities, and to develop protocols for laboratory
investigation of these communities. As concrete is the control material in 3DPARE, small-scale
concrete ARs were produced. Their colonization, under controlled conditions, is being studied in
2-month duration assays, with four periodic samplings. Inocula consist of natural communities
obtained seasonaly by: a) sampling epilithic diatoms from intertidal rocks at Vila Chã; b) sampling
the ARs deployed at Matosinhos. Biofilm evaluation is done by pigment content, biomass, cellular
density and taxonomic identification of the community. Here we present results obtained for the
Winter and Spring assays.
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Abstract
Topological defects, including cosmic strings, are a byproduct of the symmetry breaking phase
transitions that occurred in the early universe, and therefore contain information about the
physical conditions in those early stages. In this work we present a more detailed look at the
evolution of wiggly cosmic string networks, by combining a semi analytic model with our stateof-the art GPU-accelerated field theory code (with the latter calibrating the former). The high
efficiency of the code enables a large number of high-resolution simulations in manageable
amounts of wall clock time. In turn this improved resolution enables us to better characterize the
small-scale structures, by running additional diagnostics on the key network parameters. In
particular, this leads to a clearer understanding of the various energy loss mechanisms for the
network, which are intimately connected with the observational consequences of cosmic strings.
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Abstract
Narrative extraction studies have been developed to better understand the story behind texts,
for example, from news articles, social media, and medical reports. Narrative representation has
gained importance by facilitating such tasks. It is important to present narratives in new formats
to reach larger audiences. The main goal of this work is to make a graphical representation of a
story using icons. To that end, is introduced an extensible icon dictionary, a text to icon story
builder that transforms text into icons, and an approach to evaluate the results.
From an initial text, the pipeline represents the underlying narrative using icons. The approach
involves identifying important elements in the text, understanding how they interact with each
other, extracting and representing them properly. For that, Natural Language Processing (NLP)
techniques are used for text processing. The graphical representation is where the icons that
represent the story are displayed using the icon dictionary, which can add new icons when
necessary for new texts, thus allowing us to have a better chance at reliably representing a new
story.
The achieved results are:
1) Extensible icon dictionary that allows the search for an icon by a textual term, as well as to add
new entries in the dictionary for new icons. This can be done by automatically processing an input
text;
2) Actor generality level resolution algorithm to identify the adequate designation of an actor
using WordNet´s relation of hyponymy and hypernymy;
3) Integration in a narrative visualization pipeline with the display of the icons that represent a
narrative.
As future work, we still have to define how to easily evaluate the approach taken and proceed to
evaluate the results.
This work is part of an ongoing Master´s thesis in Network and Information Systems Engineering,
at FCUP, 2020/21, under the supervision of Alípio Jorge and Sérgio Nunes. In collaboration with
INESC TEC partner project Text2Story.
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Abstract
Enterococci are Gram-positive commensal bacteria present in animal enteric systems. However,
they have pathogenic potential. The most prevalent species are Enterococcus faecalis and
Enterococcus faecium, representing more than 90% of the isolates in humans. This study aims to
evaluate the Enterococcus species diversity in wild animal intestinal flora, and their antibiotic
resistance profile.
Isolates were obtained from wild animal faecal samples, ungulates (wild boar, red deer and fallow
deer) and carnivorous (fox) animals from continental Portugal. The selection of these isolates was
performed in Slanetz and Bartley culture media, confirmation was conducted with chromogenic
media and Bile Esculin Agar. Previously, the samples were submitted to enrichment step in TSB.
Antimicrobial susceptibility test was achieved by the disk-diffusion-method, according to the
EUCAST and CLSI. PCR standard protocol was used to identify isolates at species level.
From 103 faecal samples a total of 113 isolates were identified, being these E. hirae (51,3%), E.
faecium (34,5%), E. faecalis (11,5%), E. durans (1,8%) and E. munditti (0,9%). The antibiogram
results showed that 21,2% of the isolates have resistance to rifampicin, 14,2% to tetracycline and
11,2% to quinupristin-dalfopristin.
Results show a diversified profile of Enterococcus species in these animals, with E. hirae as the
most prevalent species, which is a common species in cattle, followed by E. faecium, commonly
described as human pathogen, including reporting with antibiotic resistance. Once wild animals
should not theoretically have contact with antibiotics, it might be inferred that, due to the
anthropogenic action these animals can be indirectly exposed to antibiotics. That would generate
selective pressure on commensal microorganisms in the animal ecosystem, allowing it to become
a reservoir for resistant-bacteria relevant to human health.
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Abstract
The olive oil industry generates every year a huge amount of olive by-products. One of the most
important is olive pomace (OP), a semi-solid paste composed by fragments of olive skin, pulp,
stone and oil [1]. OP mostly contains water, polysaccharides, phenolics, fatty acids and minerals
[2]. This review summarizes the potential use of OP as source of minerals with beneficial effect
for well being.
The OP mineral composition consists mainly of potassium (K), but also sodium (Na), calcium (Ca),
magnesium (Mg), phosphorus (P), iron (Fe), copper (Cu), manganese (Mn), and zinc (Zn) [1,3,4].
However, the total amount and profile of these compounds are influenced by the growth,
maturation and ripening of the olives [2]. Potassium is well-known for his antihypertensive action
and it is also associated with the prevention of cardiovascular diseases, without adverse effects
on heart function or undesirable gastrointestinal symptoms [4].
It was suggested that the integration of an OP liquid-enriched powder in a balanced diet could
help reach the K intake of 3.5 g day−1, with beneficial effects on blood pressure. However, future
in vivo studies needs to be done to validate the uptake of K [4]. Ca present in OP have also been
reported as potential inhibitor of α-glucosidase with antidiabetic effects [4].
OP minerals could also find applications in cosmetic products for their moisturizing properties.
Na, Ca, K and Mg represent ≈18% of the natural moisturizing factor of human skin, and in
particular K, is correlated with the state of hydra¬tion, stiffness and pH in the Stratum Corneum
[3].
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Abstract
Simvastatin (SIM), an antilipidemic drug, inhibits the mevalonate pathway, highly conserved along
animals. In crustaceans, one of the final products is the hormone methyl farnesoate, crucial in
the regulation of reproduction. Recently, we demonstrated in the keystone amphipod
species, Gammarus locusta, effects in growth, reproduction, gonads maturation and the
modulation of epigenome regulation due to the exposure to SIM. Most previous studies focused
on females, therefore, this work aimed at evaluating the molecular response of Gammarus
locusta males exposed to 320 ng/L SIM (F0) and the first truly non-exposed generation (F3),
assessing the SIM transgenerational effects. To study the molecular effects, neonates were kept
under the exposure to SIM up to adulthood (F0), then maintained in control water during the
subsequent 3 generations (F1 to F3). Transcriptomic data was used to analyze the pathways
transgenerationally disrupted by SIM, the underlying mechanisms and compare the
transcriptomic profile of males and females to infer potential sex-dependent response. The KEGG
Orthology and KEGG pathways were analyzed using the Trinotate functional annotation, focusing
in signaling pathways related with epigenetic regulation and the apical endpoints altered by SIM
exposure. First results showed 218 up regulated and 93 down regulated genes in F0, while in F3
259 up regulated and 622 down regulated genes. When comparing, there are 605 genes
dysregulated and 91 differentially expressed genes in common with the females. Briefly, we
identify an upregulation of several proteins involved in ribosomal function, DNA synthesis,
replication and repair, as well as in F3, the disruption of transcription of genes involved in
epigenetic regulation. To conclude, the work provides a better understanding of SIM molecular
mechanisms potentially altered along several generations, highlighting the differential sexdependent response after SIM exposure in G.locusta.
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Abstract
The genus Conus, also known as cone snails, form one of the largest known genera of poisonous
animals. These tropical marine gastropods belong to the family Conidae and the superfamily
Conoidea (=Toxoglossa), and can be found in various locations worldwide, with a more significant
presence in tropical and subtropical waters such as Indo-Pacific, Western Pacific, and
Macaronesian region, like Cabo Verde archipelago. These marine invertebrates can be classified
into three groups: (1) molluscivorous if they prey on other mollusks; (2) vermivorous, when they
prey on worms like polychaete; (3) piscivores, when they prey on fishes. Since these animals are
nocturnal and with poor sight, they developed several strategies, such as potent venoms
(chemical defenses) and envenomation apparatus that act quickly on targets, allowing them to
capture their prey and defend themselves. Cone snails´ venoms consist of peptides (conotoxins)
that revealed neurological, antihypertensive, antioxidant, and antidiabetic activity, with some
conotoxins already approved for pharmacological use or that are currently in clinical trials. This
work aims to analyze and characterize the venom of two vermivorous cone snails endemic from
Cabo Verde archipelago (Conus venulatus and Conus ateralbus). For this purpose, RP-HPLC
technique was used to evaluate conotoxin diversity within venoms, compare venom profiles of
species under study and evaluate the relative abundance of each venom compound. LC-MS
method will be used to qualitative and quantitative characterize conotoxins found in the venoms.
Molecular masses obtained with this method will be compared with molecular masses already
described for conotoxins present in databases (e.g. Conoserver). Phenotypic bioassays will be
performed in zebrafish (Danio rerio) and human cell lines to identify conotoxins with
pharmacological potential, focusing on metabolic diseases like diabetes, steatosis, and obesity.
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Abstract
Hereditary cancer is a type of cancer associated with specific mutations in certain genes, which
are inherited as a mendelian trait. Genetic susceptibility tests allow the identification of these
mutations, allowing the identification of hereditary cancer syndromes before the onset of the
disease. Even though conducting a genetic test involves psychological adjustment of the tested
person and his/her family, there is little research into the impact of conducting a genetic test on
the romantic partner.
This exploratory study seeks to understand the psychosocial impact of performing a genetic
cancer susceptibility test on the candidates' romantic partner. We tried to verify the extent to
which the level of distress felt by the partner is related to distress, emotional suppression and the
perception of family cohesion felt by the candidate who performs the genetic test, as well as the
social support perceived by the partner himself. A sample of 64 participants (32 candidates and
32 partners) was used, and the candidates had no history of the cancer for which they performed
the test. Of these candidates, 19 underwent genetic testing for hereditary breast and ovarian
cancer and 13 underwent the FAP, SL and HDGC test. The candidates were mostly female (63%),
with a mean age of 39 (SD = 10.94) years. The partners were mostly male (56%), with a mean age
of 41 (SD = 11.2) years. None of the participants demonstrated a dysfunctional level of distress.
The results obtained show that the level of distress and family cohesion perceived by the
candidate together explain approximately 24% of the variance in distress felt by the romantic
partner, when the process of performing the test begins.
This study suggests that there is an interdependence between the adjustment of the candidate
and his/her partner. For this reason, this study may contribute to better understand the process
and implications that a candidate's test has on close family members, in this case, romantic
partners.
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Abstract
Pyranoxanthones bear in common a pyran, or a dihydropyran, ring fused in a linear, or angular
way to the xanthone scaffold.1 Pyranoxanthones can be found in nature as secondary
metabolites isolated from higher plants, or obtained by synthesis.1 Many of them exhibit
important biological activities, particularly in the area of antitumor research.2, 3 Specifically, 4hydroxyxanthone is a key chemical precursor of several promising antitumor pyranoxanthones.2,
3
In this work, we present a classical pathway, based on the Ullmann coupling, to synthesize 4hydroxyxanthone. This pathway allowed the synthesis of the desired compound in harsh
experimental conditions and an overall low yield. Consequently, an alternative synthetic method
was explored and a novel, and more effective synthetic pathway, based on a palladium-catalyzed
carbonylative Suzuki coupling, was achieved (Scheme 1). Preliminary work has shown that this
new method can yield 4-hydroxyxanthone in a single step, using mild conditions. This novel
synthetic pathway can also be further explored for environmentally-friendly and straightforward
synthesis of other xanthone derivatives.
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Scheme 1 - Synthetic pathways to 4-hydroxyxanthone, an important chemical precursor of antitumor pyranoxanthones.
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Abstract
Systemic immunotherapy has evolved as a promising strategy for cancer treatment with potential
to improve patient outcome in multiple malignancies, including urothelial carcinoma, the most
prevalent form of bladder cancer (BlCa). BlCa was early recognized as immunogenic, due to its
response to Bacillus Calmette-Guérin (BCG) instillation, which remains standard of care therapy
for non-muscle invasive disease (NMIBC) [1]. With increasing knowledge on tumour immunology,
immune checkpoint inhibitors have surfaced as effective immunotherapies. Several anti-PD1/PD-L1 antibodies were approved for treatment of locally advanced and metastatic urothelial
carcinoma, as well as for management of high-grade NMIBC patients, unresponsive to BCG
instillation. However, no immunotherapeutic options are available for localized muscle-invasive
bladder cancer (MIBC), for which radical cystectomy remains the main therapeutic option,
entailing an urgent need for effective bladder-sparing alternatives [1]. Increasing evidence
suggests that neoadjuvant immunotherapy may benefit that set of patients, but further studies
are needed to support this hypothesis, promoting future clinical trials [2]. Therefore, we aimed
to characterize the immune infiltrate of high-grade NMIBC and MIBC. For that purpose, immunooncology markers are under evaluation by immunohistochemistry in formalin-fixed paraffinembedded (FFPE) tissues, including CD20, CD3, CD4, CD8, FoxP3, CD68, CD163, CD83, CTLA-4 and
PD-L1. Also, a gene expression panel from NanoString (IO360) will be used to analyse 770
immune-related genes, which may unveil new potential therapeutic targets in BlCa.
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Abstract
Antimicrobial resistance is undoubtedly one of the major health challenges we are facing
nowadays, making the discovery of untapped antibiotic sources a priority in the scientific
community. An important part of the antimicrobial discovery consists in finding potentially
bioactive metabolites in marine and freshwater bacteria, such as Planctomycetes, Firmicutes and
Proteobacteria, and evaluating their properties. In this study, liquid screening assays and flow
cytometry (FCM) assays were used to assess the bioactive potential of five bacterial extracts from
the planctomycetes, Novipirellula caenicola LZA1 and Aquisphaera giovannonii OJF2 and OJF8,
the firmicute Enterococcus faecalis 118_3 and the proteobacterium Proteus mirabilis 118_13.
Assays were performed against Escherichia coli, Staphylococcus aureus and Bacillus subtilis. The
highest inhibition percentages were found, on both assays, when using A. giovannonii OJF2 and
OJF8 against B. subtilis, 100% in the liquid screening, for both, and 51% and 48% in FCM,
respectively. N. caenicola LZA1 extract exhibited a lower degree of bioactivity, particularly against
E. coli (34%) and B. subtilis (60%), only detected on the liquid screening assay. Reduced levels of
bioactivity showed by E. faecalis 118_3 and P. mirabilis 118_13 were not in accordance with
previous findings (Santos et al. 2020), however this could be due to changes in the growth
medium. This work has provided a new insight into the antimicrobial properties of the five
bacterial extracts, reinforcing the antibiotic potential of planctomycetes recently described
(Graça et al. 2016).
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Abstract
In this work, the profile of carbonyl compounds in healthy coffee beans is compared to the one
in defective coffee beans. Coffee defective beans are a significant amount of coffee in processing
industry after harvest which, when not removed from a coffee batch, reduces coffee quality
beverage. Generally, the main bean defects are typified as black, sour, immature and bored.
Carbonyl compounds play an important role in the organoleptic characteristics of coffee.
Furthermore, these compounds have been also correlated with different coffee quality aspects
e.g. coffee provenance, freshness, or roasting processes [1]. Recently, green defective coffee
beans have been analysed with respect to carbonyl compounds and some of them were shown
to be chemical descriptors of defective green beans [2].
In this work, a similar study is being carried out now focussing roasted coffee defective beans.
The on-going studies herein presented include 1) the extraction conditions of carbonyl
compounds from roasted coffee beans with subsequent derivatization of carbonyl compounds
with 2,4-dinitrophenylhyrazine, and 2) the analysis of the extract by HPLC-DAD-MS/MS. The
results obtained are discussed in terms of the chemical compounds to be considered as marker
compounds of defective coffee beans.
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Abstract
Social interactions have been shown to have a deep effect on the fitness of non-human primates,
contributing to both their health and wellbeing. Amongst these animals, grooming behaviour is
considered the cement of social relationships and has a central role in the life of individuals. For
cercopithecoids, grooming may be seen as a commodity that promotes stress relief and that can
be traded for other commodities. This study is a contribution to better understand the social
dynamics of grooming relationships in a true matrilineal colony of mandrills housed at Badoca
Safari Park (Sines). Data was collected via focal sampling protocol during 2 months of the year
2020 (413 focal samples corresponding to more than 100 hours of observation). Results show
that grooming may be used as a commodity and therefore exchanged for grooming or other
currencies (social tolerance and access to food). The study also showed that partnerships can be
maintained over long periods of time supporting the idea that mandrills use an emotional
bookkeeping mechanism. By understanding grooming social dynamics, we hope to improve our
knowledge about the social behaviour of non-human primates whose many populations face
extinction as natural habitats become more and more anthropogenic landscapes.
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Abstract
This paper focuses on the evaluation of leader development programs in organizational contexts.
As part of a constantly changing environment, organizations are increasingly required to
continuously adapt, perceiving leaders as agents of change and leadership as a crucial element
for the organization's success. It is true that the knowledge and skills that were once successful,
are often not the ones that will make it possible to progress. Thus, there is an urgent need to
develop current and/or potential leaders and provide opportunities capable of satisfying this
need. One of the strategies applied is leader development programs. These refer to a set of
resources and activities oriented towards common objectives in terms of development. Leader
development programs are based on ways of looking at leadership and can use various
development strategies, such as developmental assessment centers, coaching, action learning,
arts, and the case study method. Given the time and financial investment that is made by
organizations when implementing this type of program, knowing if it has been effective becomes
essential. We will present and discuss three evaluation models of leader development programs,
pointing their potentialities and limitations: (1) Esper's evaluation model, (2) Kirkpatrick's
evaluation model, and (3) the theory of change approach. Despite the relevance of evaluating
leader development programs, this is still a fairly recent area in organizations. Organizations tend
to neglect the program's evaluation, which may be associated with the fact that evaluation
requires funding. Long-term evaluation is also given low priority. Aware of the effect that a
program can have on the leader and the organization, it is fundamental that organizations adopt
these practices, to determine the program's effectiveness, relevance, and adaptability to the
context where it has been implemented.
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Abstract
Introduction: `Chemobrain´ is a well-recognized side effect of chemotherapy, being the
designation chosen for the cognitive dysfunction caused by systemic chemotherapy. Doxorubicin
(DOX) is a topoisomerase II inhibitor used to treat a wide range of tumours, nevertheless it can
cause neurotoxicity. Memory and executive function areas of hippocampus and prefrontal cortex
(PFC) are commonly affected.
Aim: In order to assess the potential recovery from cognitive deficits, as required by the ICH
guideline
S9
on
nonclinical
evaluation
for
anticancer
pharmaceuticals
(EMA/CHMP/ICH/646107/2008), this work aims to determine if the neurotoxic effects mediated
by clinically relevant doses of DOX are maintained at long-term in the brain of adult mice.
Materials and methods: Male 3-month-old CD-1 mice received a cumulative dose of 9 mg/kg of
DOX, through bi-weekly intraperitoneal administrations for 3 weeks. Animals were sacrificed one
week and 5 months after the last administration to determine if apoptosis was activated at those
time-points. Fixed brain coronal sections were used for immunofluorescent detection of proteins
Bax and p53, two apoptotic markers, in the PFC and hippocampal formation (HF).
Results and discussion: At one-week, Bax expression increased in the PFC and CA3, subregion of
HF, whereas p53 only increased in the aforementioned subregion. The results of 5 months are
still under analysis. DOX increased apoptotic proteins both in the PFC and CA3 HF subregion, but
whether these changes remain at long-term, that is still to be seen.
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Abstract
Arabinogalactan proteins (AGPs) are a class of glycoproteins present in the cell wall of almost all
plant tissues; characterized by high sugar content, heterogeneity of their protein backbone and
carbohydrate chains, and the presence of a C-terminal glycosylphosphatidylinositol (GPI)
sequence that allows anchoring the AGP molecule to the cell membrane. These proteins
participate in numerous processes throughout the plant lifespan. Accumulated evidence
regarding the function and localization (tissue, cellular level) of AGPs suggests that they may have
an important role in the reproductive processes. Due to their heterogeneous nature, AGPs are
involved in the development of the reproductive organs of plants acting in formation, as in the
growth and cellular proliferation of gametophytes; germination of pollen grains; in the movement
of the pollen tube along the transmission tissue and in programmed cell death; in the process of
fertilization, and as signaling molecules during these cellular processes.
Arabinogalactan protein 4 or JAGGER has an important role in preventing the growth, attraction,
and entrance of multiple pollen tubes into one embryo sac in Arabidopsis thaliana, i.e., avoiding
polytubey. OVR2 (At3G15450) is a gene with unknown function and not yet characterized that
was selected for this study considering that the gene appeared under-expressed in a RNAseq
study of jaggerknockout mutant versus wild type. So, it is possible that gene and the proteins it
encodes are also linked to the development and reproduction of Arabidopsis plants, being able
to interact with JAGGER.
This study aims to characterize genotypically and phenotypically the knockout ovr2 mutant,
morphological analysis of pistil and ovule, impact on seeds formation and fertilization, and also
OVR2 putative interaction with JAGGER. This will be achieved through microscopic and
histochemical analyses, PCR and qPCR, and mutant´s reciprocal crosses.
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Abstract
Novel flexible displays, smart sensors for packed foods, portable and wearable electronic devices
are increasingly based on the use of transparent yet conductive devices. Materials such as indiumtin-oxide ITO, carbon nanotubes CNT, graphene, sputtered inert metals and conducting polymers
were meanwhile described to bring the intended conductivity, without affecting the transparence
of the coated substrate. A lot of investigations start at research labs with prototypes deployed on
commercial available ITO-coated soda lime glass slides or ITO-PET substrates. Besides having
lower cost this last possess the advantage of being being cut according the envisaged application.
In this work, it is shown that the electrochemical response to common redox pairs can be however
more or less sluggish according the electrode surface is cut. To this end, a ITO-PET commercial 1
ft × 1 ft × 5 mil sheet has been cut upon intended and used as working electrode in an
electrochemical cell equipped with glassy carbon electrodes counter electrode and Ag/AgCl
reference electrode. The electrochemical response to Potassium hexacyanoferrate(III) and
Potassium hexacyanoferrate(II) by means of using cyclic voltammetry was then assessed to
evidence that careful selecting the cutting direction can bring better, reproducible and more
reversible response.
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Abstract
The cognitive dysfunction caused by systemic chemotherapy is known as `chemobrain´.
Doxorubicin (DOX) and mitoxantrone (MTX) are topoisomerase II inhibitors used to treat a wide
range of tumours. Nevertheless, their brain toxicity needs to be studied in clinically relevant
scenarios.
This work aimed to evaluate the underlying neurotoxicity mechanisms of clinically relevant doses
of DOX and MTX in the brain of adult mice.
Male 3-month-old CD-1 mice received bi-weekly intraperitoneal administrations of MTX or DOX
for 3 weeks, to mimic human cycles of chemotherapy. The total cumulative dose used were: 6
mg/kg of MTX (MTX-6), 9 mg/kg of DOX (DOX-9) or 18 mg/kg of DOX (DOX-18). Animals were
sacrificed one week after the last administration and their brain was analysed by western blot.
The expression of ATP synthase (mitochondrial complex), eNOS, (oxidative stress marker), PSD95
(neurodegeneration marker) was assessed in total brain homogenate. Preliminary data on ATP
synthase, PSD95, and eNOS have shown no differences among treatments, but further studies
must be done.
This work will highlight the underlying mechanisms of neurotoxicity caused by these cytostatic
agents, in order to contribute to the mitigation of chemobrain on cancer-treated patients.
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Abstract
Introduction: The first 1000 days in a children´s life are an important window to optimize their
development and growth. Alcohol consumption by lactating women during this period can lead
to adverse effects on children's health. In São Tomé and Príncipe, this consumption is high, being
very important to study the consumption of alcoholic beverages (AB) among lactating women.
Aims: To identify the perception about AB and to characterize their consumption among lactating
women, and to relate this consumption with socio-demographic characteristics.
Methods: Observational cross-sectional study. A questionnaire (n=138) assessed the
consumption of AB through a scale, and the perceptions about the effects of consumption were
evaluated from a set of statements.
Results: The most consumed beverages were sweet palm wine, beer and wine, with sweet palm
wine being consumed almost daily by 10.1% of the sample. Beer consumption was higher in the
North West (NW) and Central East regions. Older women denied that "cacharamba" was bad for
children, but recognized that sweet palma wine had deleterious effects. Those with lower
education believed that palm wine would help milk production. Beliefs on the benefits of alcohol
in postpartum period were mainly present in NW women (42.3%). The AB for which benefits were
recognized presented a higher consumption.
Conclusion: There is a high consumption of AB among lactating women and strong beliefs about
the benefits of these drinks. The shortfall of big differences among study variables also revels the
requirement for an overall intervention. These results highlight the importance of further studies
on this subject as well as an urgent need for intervention to solve this Public Health problem.
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Abstract
Over the years, labor activity has been associated with two distinct poles: employment and
unemployment. However, with the changes that have been taking place in the labor market and
in employment relationships, a "gray area" has emerged between these two poles, characterized
by precarious work. The alternating experience of unemployment and precarious work situations,
very common nowadays, has been called anemployment. Thus, based on the holistic model of
stress we aim with this research to explore and describe the experience of occupational stress in
doctoral graduates who are in a situation of anemployment.
Through a simple embedded case study, we seek to: 1) describe and explore how doctoral
graduates experience the situation of anemployment considering occupational stress; 2) identify
the main sources of occupational stress; 3) identify the strategies used by them; and, 4) identify
the main consequences of occupational stress experienced by doctorates in an anemployment
situation. The main data collection technique was the semi-structured interview, and data
analysis was carried out through thematic content analysis, using the NVivo 11 software.
The results showed a greater experience of distress by the participants in relation to the eustress.
The most mentioned sources of distress and eustress were, respectively, economic instability and
greater freedom and independence. It was also found that in order to deal with distress
situations, doctorates mainly use coping strategies focused on problems. Regarding the
consequences of occupational stress, the most mentioned were the postponement of future
projects and giving up the research activity. This study allowed for a greater understanding of
how occupational stress is experienced in doctorates in an anemployment situation, as well as
the importance of carrying out further studies on anemployment.
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Abstract
Environmental education aims to increase world population awareness about the environment
and its problems, promoting the change of attitudes and behaviours considered harmful to the
environment and society. In the end, it intends to increase sustainable practices and reduce
environmental damage. Environmental education centres are fundamental to attend these aims,
and in the last decades, an increase in these sites has been observed. CMIA-Matosinhos is an
example of these centres and has the goal to promote educational activities namely focus on the
marine ecosystem. The main objective of this study is the elaboration of surveys on several
themes (eg: marine litter; recycling and waste separation), among the community that visits and
interacts with CMIA, to perceive the impact of the activities in the increase of knowledge and
change of attitudes.
The surveys intend to inquire the population on which themes they would like to see explored by
CMIA-Matosinhos. The surveys will be developed, and applied online, to assess the satisfaction
of participants in the activities offered by CMIA. Moreover, we intend to ask what themes the
public would like to develop in the activities of CMIA facilities. Additionally, we intend to create
quizzes for the CMIA community and visitors regarding various environmental issues. One of them
will focus on the problem of marine litter, which has been recognised as one of the main pollution
problems of oceans. The impact of marine litter directly affects societies, economies, and
biodiversity in coastal and marine areas, degrading the health of ecosystems. This quiz includes
questions and/or comments to reflect on: the impact of plastic; what are microplastics; recycling
and waste separation; etc. Through these two approaches, we will try to understand the doubts
of the audience of CMIA-Matosinhos concerning the topics addressed, based on scientific
knowledge to foster curiosity and increase attitudes of environmental sustainability.
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Abstract
The study of plants reproduction is important as seeds and fruits production, essential for our
food security, depends on this physiological process. Angiosperms present double fertilization;
the pollen grain falls into a receptive stigma and germinates producing a pollen tube which grows
across the pistil transmission tissue into one ovule, guided by numerous molecular signals. One
of the two male sperm cells present in the pollen tube will fuse with the central cell to form a
triploid endosperm and the other will fuse with the egg cell to form the zygote.
AGP4 (JAGGER), is an arabinogalactan protein (AGP), a group of complex proteoglycans present
in the cell wall of almost all plant tissues. AGPs are possible signaling molecules to the pollen tube
guidance into the ovule. JAGGER showed to prevent multiple pollen tube growth towards an
embryo sac, a mechanism called polytubey. An RNAseq analysis of the jagger null mutant vs wild
type (wt), carried out previously by the SPRED Lab, defined genes with altered expression pattern
in the mutant compared to wt; At5G03350 (LLP1, legume lectin-like protein 1) gene appeared
under-expressed in this study. The aim of this project is to study the role of the LLP1 gene and its
possible interaction with JAGGER. The genotyping of mutant lines allowed the selection of two
llp1 null T-DNA insertional lines. The phenotyping of these llp1 lines will comprise the analysis of
pollen tube growth in the pistil by aniline blue staining, the characterization of embryo sac
structure after clearing, and the evaluation of the mutant´s fertility or seed set. The Arabidopsis
thaliana ecotype Col0 will be used as control. To further understand the interactions between
LLP1 and JAGGER during A. thaliana reproduction, we will analyse the llp1/jagger mutant crosses
and lastly evaluate LLP1 expression in the pistil using the LLP1:GFP plants.
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Abstract
Rivers are complex systems, subject to a wide variety of environmental impacts with consequent
losses of the natural characteristics. Moreover, a with significant effects in biological diversity and
decrease in water quality will be recorded due to anthropic activities and climatic changes. In this
sense, it is necessary to monitoring the water quality of the aquatic ecosystems, which is essential
assessment for sustainable management and for the habitats and biodiversity conservation. The
main goal of this work was to study ecological quality of several water courses in the Municipality
of Paredes, regarding the general physical and chemical parameters (pH, conductivity (µS/cm),
dissolved oxygen (% and mg/L), temperature (°C), BOD5, total suspended solids (mg/L), nitrates
(mg NO3/L), nitrites (mg NO2/L), total phosphorous (mg P/L)). The selected sites were located in
the Sousa River, Ferreira River and in tributary streams of them. Additionally, the surrounding
area of each sampling site was characterized to identify the major pressures on aquatic
ecosystem (eg. agriculture, industry, WWTP), regarding the ecosystem services provided
(cultural, regulating, provisioning and supporting services) as well as the riparian gallery
characterization. According to the previous results in the classification of these aquatic
ecosystems, the presence of riparian tree galleries was found to be relatively well structured but
ruralized by various processes of humanization of the landscape, this being one of the reasons
why the biological elements are classified as "reasonable". The physicochemical elements are
rated "lower than good" since they are under agricultural and industrial pressure.
This work was developed within the curricular internship of the Faculty of Sciences of the
University of Porto in partnership with the City council of Paredes.
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Abstract
In 2020, due to the Covid-19 pandemic, classrooms were teleported to virtual environments. It
was necessary to adapt learning tasks and teaching methods, expand educational resources and
rethink assessment. In September, with the return of face-to-face education, there were many
constraints imposed by health safety rules, making group work in the classroom unfeasible. Yet,
group work brings students numerous advantages in terms of learning, not only regarding
mathematical content, but also regarding transversal skills, which are useful for future life. Thus,
it was necessary to find ways to provide students with group work experiences. The virtual
environments, even before distance learning, offered this possibility, being an appropriate
"stage" for solving challenging tasks, such as mathematical problems.
In order to know and understand the interactions of students, in small groups, in solving problems
in a virtual environment, this study is being developed in two 7th grade classes. The focus is to
understand students´ organization in group work, how they communicate, how they manage the
difficulties they encounter in resolving conflicts, in solving technical difficulties, and in solving the
problems that are proposed. In a video call meeting, students are divided into several groups, so
that cooperatively discussing and sharing ideas and knowledge with each other, they find a
process for solving a given problem that may or may not be related to the mathematical content
they are being taught at the moment.
The study privileges a qualitative approach, through the observation of the students' work in
virtual environments, the realization of semi-structured interviews with some selected students,
and the collection of the problem solutions from various groups. More important than the
problem solving strategies presented by each group, attention is focused on the influence of the
virtual environment on that same resolution and on all the interactions that lead to it.
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Spatial restrictions in the interpretation of the artistic object
Bandeira Duarte, Manuel J., Faculdade de Belas-Artes, Portugal

Abstract
It its interpretative process, the artwork originates different interpretations which belong to
specific cultural contexts which in turn influence the viewer. This plurality is also a reflection of
the space where the artwork is exhibited.
The artistic fruition is therefore an act restricted by this scope, which leads to a standardised
response from those wanting to use the space for the purpose of play. The perception of the
artwork is predominantly influenced by the viewer´s response who is lead through spatial
conditioning.
This paper proposes a critical reflection on cultural, social, political and aesthetic issues of place
and of human appropriation. Throughout the research, the notion of Panopticon was pointed out
as reference for a predetermined, surveilled use of the space by the visitor who often overpasses
the physical restrictions imposed. Anthropological theories like the ones from Augé, Foucault and
Simmel were also considered, both justifying and opposing the need for this physical outlining.
Seeing that the viewer generates the meaning, this approach intends to underline power
connections present in space and how they map the bodies, originating new interpretative
templates.

Keywords: Space; Artwork; Interpretation; Restrictions; Surveillance.
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Abstract
Endometriosis is a gynecological disease defined by the presence of endometrial tissue outside
its normal location, also associated with an increased risk of cardiovascular events.1 An imbalance
in antioxidant defenses in the serum and organs of women with endometriosis has been
reported. Metformin is a widely used antidiabetic drug with anti-oxidative properties that have
positive effects on endometriotic tissue.2
With this study, we aim to investigate alterations in the AMPK/Sirt1/PGC-1α/Sirt3 pathway
involved in oxidative stress response in the heart of a mouse model of endometriosis.
36 female B6CBA/F1 mice were divided into 4 groups: Control (C; sham-operated), surgically
induced endometriosis treated with orally administered 50mg/kg/day Metformin for 3 months
(EM), Endometriosis (E) and Metformin (M). Levels of pAMPK, AMPK, Sirt1, Sirt3, PGC-1α, SOD2
and GPX1, were assessed in heart tissue by Western Blotting.
All proteins were detected in all experimental groups. An increase in pAMPK in the EM group
(compared to C) was found. A parallel trend was seen for total AMPK, but not for pAMPK/AMPK,
which failed to demonstrate AMPK activation by metformin. The increase in enzyme expression
is congruent with a response to oxidative stress.
No differences among groups in expression of Sirt1, PGC-1α, Sirt3 and SOD2 were observed.
However, GPX1 expression was increased in EM (compared to C). Previous studies reported a
decrease in GPX1 due to endometriosis, suggesting that the increase found in EM group is due to
metformin’s effect.
Further studies are required to fully understand the role of oxidative stress in endometriosisassociated cardiovascular disease and identify new therapeutic agents for its control.
References
1. Mu, F., et al. Circ Cardiovasc Qual Outcomes 9, 257 (2016).
2. Yilmaz, B., et al. Am J Obstet Gynecol 202, 368.e361-368 (2010).

Figure 1 pAMPK and GPX1 expression
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The use of ludic contexts in the learning of linear equations
Araújo, Sara, Faculdade de Ciências, Portugal
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Abstract
In mathematics, we often hear about problems. In fact, for many students, mathematics is a
problem. But, in my path towards reaching the most important job in the world - being a teacher,
I see that my mission is to help students understand that mathematics, though centered on
problem solving, is not a problem! On the contrary! Thus, in the context of my student teaching
internship, I want to open the doors of mathematics to my students, helping them to see
mathematics as a world that connects to them: a world with children of all ages, full of stories
and willingness to solve puzzles and problems. Or, at least, it should be.
Have you ever heard that "I liked math until characters got mixed up with numbers?" It was with
this sentence in mind that I decided to challenge myself and investigate how the use of playful
elements influences the learning of equations at 7th grade - exactly when these two worlds
collide: arithmetic world and algebraic world. Using games, humor, comics, applets, and other
interactive elements, I prepared a teaching intervention that would facilitate the transition
between those two worlds. This intervention was developed in an exploratory teaching and
learning environment, in an E@D mode, involving many moments of group work and collective
discussion.
By recording the lessons on equations, conducting task-based interviews, and collecting selected
students´ written productions, I looked to know how students understand the algebraic language,
how they solve tasks of diversified nature, in playful contexts, what are their biggest difficulties
and how they overcome them, and how can playful contexts contribute to a meaningful learning
of equations. I am still at the beginning of the data analysis process, but my perception as a
teacher suggests that the approach I am following is being motivating to students and is helping
them giving meaning to equations.
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Plant Collections from Mozambique at PO Herbarium of the Natural History and Science
Museum (U.Porto)
Faria, Maria B. F., Faculdade de Ciências, Portugal
Vieira, Cristiana, MHNC-UP, Portugal

Abstract
The Herbarium of the Natural History and Science Museum of the University of Porto (PO
Herbarium) harbors vast collections of Portuguese and former Portuguese colonies flora. Among
these is the collection of Mozambique, composed of specimens brought by several collectors, in
specific by two professors from the Faculty of Science of the University of Porto: Américo Pires
de Lima and Joaquim dos Santos Júnior.
The curatorship work on this collection carried out in this study involved numerating and
producing a database with the meta-data of each specimen, to be made available to the
Museum´s team and to all those interested in studying these specimens.
We obtained a database corresponding to the 802 herbarium sheets of vascular plants (115 taxa),
including Typus specimens (19 taxa). In total, 552 herbarium specimens were unidentified and 21
had no indication of gathering location. This collection remains understudied due to the existence
of specimens in poor conservation or preparation conditions and lacking metadata, and the
scarce attention given to the flora of this former Portuguese colony over time.
We found that the Pires de Lima collection is accompanied by documentation, such as notebooks
with descriptions, inventories and publications. In turn, Santos Júnior´s is accompanied by field
notes and some photos., being the least documented between the two, both in accessory
documents, such as inventories and descriptions, and regarding information on the specimens
themselves.
The findings obtained in this study bring attention to this vast collection and increase the interest
on its herbarium specimens and documentation. We will present the highlights of this collection,
both taxonomically and historically. By contextualizing the specimens in the Mozambique
Collection ecologically, we will also discuss the conservation status of the species represented, in
order to outline this work´s contribution to science.
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Searching for mitochondrial targets of the ubiquitin ligase APC/C-Cdh1
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Abstract
The Anaphase promoting Complex/Cyclosome (APC/C) is an E3 ubiquitin ligase involved in cell
cycle progression by targeting cell-cycle regulators for degradation. It is conserved from yeast to
humans and relies on two adaptor proteins, Cdc20 and Cdh1, which identify its substrates due to
the presence of recognition motifs. In humans, Cdh1 recognizes a broader set of substrates than
Cdc20, including proteins from nonmitotic processes such as glycolysis and mitochondrial fission
(Drp1). The aim of this work was to identify APC/C-Cdh1 mitochondrial targets and establish a
role for these targets in mitochondrial function and cell cycle progression.
We used high-resolution mass spectrometry to obtain a global view of the impact of Cdh1 on the
yeast mitochondrial proteome. With a coverage of ~97%, we found 110 proteins (12%)
significantly increased in the absence of CDH1. These include subunits from all the respiratory
complexes, proteins involved in mitochondrial gene expression and translation, enzymes from
the Krebs cycle and regulators of mitochondria morphology (including Dnm1/Drp1). These
protein classes are known to be essential for the adaptation of mitochondria to the respiratory
metabolism. We also found 19% downregulated proteins, associated to non-respiratory
processes.
Confirming a remodelling towards a respiratory metabolism, mitochondrial oxygen consumption
increased in cells lacking Cdh1. These results point a novel role of Cdh1 in the regulation of
mitochondrial respiration.
Further work is ongoing to identify APC/C-Cdh1 substrates that underlie the mitochondrial
metabolic reprogramming.
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Core stability exercise protocol for pilot study initiation
Musil, Vít, Faculdade de Desporto, Czech Republic
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Abstract
Introduction: Preparation of the study playing key role in its future execution. In order to produce
papers of reasonable quality, there are steps that has to be taken before launching the pilot study.
Purpose: Study aims on developing an exercise protocol suitable for surfing athletes based on
principles of Dynamic Neuromuscular Stabilisation (DNS) method, created by Czech
physiotherapist, prof. Pavel Kolár.
Methods: Subsequent to completion of recherche, process of creating the protocol began.
Synthetizing information from Kolár (2009) and recent articles, where stabilisation of trunk
appeared as a main tool to resolve scientist´s hypothesis, ensured high quality of evidence
(Davidek et al, 2018; Saeterbakken et al., 2011; Sharrock et al., 2011). Two dependent exercise
sessions were made and executed by volunteer in home conditions. Prior the sequence was
recorded, proband was acquainted with main purpose of the study, then basic anatomy and
theory was explained in order to enhance subject´s understanding and finally physical execution
appeared. Self-captured video was taken by outdoor camera GoPro Hero 7 Black and next edited
in iMovie, video editing software developed by Apple. Process terminated by uploading both
sessions online via Youtube. URL links are attached in Appendix I.
Results: Study resulted in creating two functional exercise protocols demonstrable by healthy
woman without any difficulties. Following the verbal feedback, it has been discovered, that some
exercises might be challenging to perform. Nevertheless, the author decided to keep the protocol
as planned.
Discussion & Conclusion: It is important to mention, that subject used to dance for twenty years.
One can expect proband´s more than adequate preparation for the exercise protocol. As it is
planned to examine surfing athletes, I don´t consider this fact important.
Appendix I.
https://youtu.be/Mo39fY_XweQ
https://youtu.be/m9d8_Z4shEc

Figure 1 Illustration from video
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The role of green roofs as biodiversity promoters in urban coastal areas
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Abstract
The rapid expansion of city areas causes alterations in a variety of ecological processes and
functions. It also impacts biodiversity by altering the environmental conditions and destroying the
natural habitat.
Green roof technology is a nature-based solution that consist on vegetation installed on a
constructed structure. Depending on the typology of green roof considered, they may provide a
wide range of ecosystem services, such as management of the stormwater runoff, energy savings
through internal building´s temperature regulation, mitigate the urban heat island effect and
increase biodiversity.
Plants in natural habitats benefit from a variety of interactions with soil microorganisms, which
are particularly relevant around plant roots. Microbial diversity has a key role in improving plants
survival and productivity. However, in green roofs, plants are subjected to different conditions
than in natural environment and the knowledge about this associated biodiversity is still limited.
Although this technology is already support by research, the knowledge is still scarce, when
considering green roof application to coastal areas and their role as biodiversity promoters.
The overall aim of this work is to study the substrate´ biotic community of an extensive green
roof, located in Porto city (Portugal), by following its dynamics along time. The microorganisms´
biocenosis associated to the rhizosphere of the select plants species (Helichrysum italicum,
Festuca scoparia and Delosperma cooperi) and to the substrate, will be carried out by optical
microscopy and molecular biology tools to follow the changes over an annual cycle. By
characterising the green roof substrate biocenosis, we expect to realize the challenges faced by
these microorganisms, and understand their role in the green roofs´ performance.
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Abstract
Introduction: Measuring speed on water is a challenging task. The marine environment is hostile
to electronic components and there is a lack of instruments for this purpose.
Purpose: To implement a linear traction system based on a microcontrolled stepper motor for
measuring speeds on the water interface.
Methods: There are three main parts of the linear traction system:
1)Structural and mechanics: composed of an arrangement to fix all components, one stepper
motor (jk57hs76-2804 -14, LIN ENGINEERING), a custom disc of 1 m perimeter attached to the
engine, and a non-extendable cable (100m with resistance superior to 300N).
2)Electronics: includes one Teensy microcontroller 32 bits (MK20DX256), one customized voltage
shifter circuit (3.3 to 5V) using the IC NE555N, and one stepper motor driver (6600-T1).
3)Software: a firmware code based on Arduino language and a dashboard for data visualization
and acquisition in java language, both developed on Arduino IDE and Processing, respectively.
The protocol requirements are a ramp speed increment (0-6m.s-1 in 90m); 30m constant; and
30m for deceleration. This represents a linear trajectory of 150m.
Three different approaches were used to control a single step of the motor: PWM signal,
digitalWrite and interrupts.
Results: Both PWM signal and the digitalWrite approaches allowed a fine control of the motor
with a minimum 1.8° step angle and 200 steps/revolution. The second one was selected because
it has a direct and easy implementation of a single step. Interrupt approach did not allow a fine
control.
Conclusion: The digitalWrite method allowed to control the motor revolutions, its duration and
consequently the creation of an ascending velocity ramp until the required maximum speed. With
the accomplished results and the conclusion of this first stage of the study, the proposed linear
traction system allows data acquisition and concurrent validations for an instrumented surfboard.

Keywords: stepper motor, speed, surf

Figure 1 Linear traction system schematics
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University consumers perceptions regarding food waste and sustainability
Melo, Maria E. F., Faculdade de Ciências, Brazil
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Abstract
Approximately one-third of the food produced globally is wasted throughout the food chain,
representing a burden on the environment, society, and the economy. Fighting against food
waste is a priority on the global political agenda to ensure food security. It is needed to detect
the different concepts on the connection between sustainability and food waste, in regard to the
exponential increase in the environmental impact in the food chain. Therefore, the present study
point in assess the perception of university-level consumers regarding food waste and the
understanding of sustainability, in order to understand the motivation, attitude, and actions
taken behind the food waste. To this end, a survey questionnaire will be conducted to university
students in general, including doctoral students and master students, with an age limit of 18 years
old and without maximum age limitation, the collected data will be done along with the Statistical
Package for Social Sciences (IBM SPSS), where the descriptive analysis involve calculations of
mean, standard deviation, frequencies, among other tests. The previous results point to a gap in
the students' perception of the amount of food wasted in the world but at the same time a
positive attitude regarding the environmental factors and the importance of food waste and
sustainability topic. Therefore, from the analysis of the results, it is hoped that it will be feasible
to better understand and promote the education of consumers about waste and sustainability,
along with the establishment of policy in this area.
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Unconventional trafficking pathways in BY-2 cells
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Abstract
Plants of Nicotiana tabacum are common models, used for genetic engineering and
biotechnological purposes over the last decades. Vacuolar trafficking and sorting pathways were
successfully validated on N. tabacum plants to identify different pathways towards the vacuole:
a conventional and an unconventional sorting route, still poorly described. The classical protein
sorting begins in the endoplasmic reticulum, passes through the Golgi, and the prevacuolar
compartment. However, an unconventional pathway, which bypasses the Golgi, has been
reported as an exception to the traditional pathway. In order to discern the different mechanisms
involved in these two pathways, we´ve been investigating the role of PSI - Plant Specific Insert- a
100 amino acid domain isolated from cardosins A and B, responsible for determining vacuolar
sorting. Regardless the similarities between the two, PSI-A mediated sorting bypasses the Golgi
while PSI-B follows the conventional pathway to the vacuole. The use of whole plant tissues brings
some limitations, such as low multiplication rate of cells and multiple responses due to changes
in cultivation conditions. N. tabacum BY-2 cells line has numerous advantages to overcome whole
plants restraints. BY-2 suspension cultures can be grown under constant and specific conditions,
have a high multiplication rate and are easily transformed by Agrobacterium tumefaciens. Our
goal in this study is to validate BY-2 cells as a model of endomembrane trafficking, particularly in
the case of PSI mediated sorting and explore in more detail the mechanisms involved in
unconventional trafficking. For this purpose, BY-2 cells were transformed by co-culture with
Agrobacterium tumefaciens. Both PSI-A and PSI-B were tagged with the fluorescent protein
mCherry in order to localize and follow these sorting signals. We expect to validate this model by
comparison to our common model Nicotiana tabacum for further experiments and overcome
whole plants limitations.
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Abstract
Lung cancer presents the highest cancer-related mortality rate, affecting millions of people
worldwide. The low survival rate is mainly due to late diagnosis and limited patient follow-up.
Thus, there is a great urgency to create efficient and sensitive diagnosis and follow-up methods.
Liquid biopsies constitute a minimally invasive way to characterize the tumour based on
circulating biomarkers. In this context, microfluidic devices have shown promising results
regarding biomarkers isolation.
In this project, it was proposed to analyze the circulating tumour cells (CTCs) present in the
plasma of lung cancer patients. CTCs isolation was achieved using a PDMS microfluidic system,
which incorporates a microscale design to dictate the movement of cells and capture them
according to their size. 21 plasma samples from lung cancer patients were processed in the
device. After enrichment, this label-independent method was complemented with
immunofluorescence characterization of the isolated cells. CTCs were stained for
EpCAM/CD45/DAPI for NSCLC samples and CD133/CD45/DAPI for SCLC samples. Since CTCs are
intrinsically related to metastases, a correlation between a higher number of CTCs in blood and
the aggressiveness of the oncological disease has been reported.
Preliminary results showed that the system is effective in capturing CTCs by size range. Regarding
the cells analysis, CTCs were counted and correlated with the type and stage of the disease. In
general, samples corresponding to more advanced stages of the disease showed a greater
number of CTCs, being detected in 86% of the analysed III/IV stage samples, while early-stage
samples presented CTCs in 57% of all I/II samples analysed.
Further studies will be carried out concerning improvement of the chip efficiency, CTCs signature
proteins and ctDNA analysis. The results obtained so far show the potential of this non-invasive
chip-based method in early detection and prognosis of lung cancer cases.
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Abstract
In a sociological view, the issues of social assistance to the population have become increasingly
important, as they manage to mitigate the negative consequences caused by Covid-19. The
Municipality of Baião is one of the districts of Porto that has a high rate of aging and poverty,
therefore, we are constantly concerned and looking for new answers for the well-being of the
elderly and families that need socio-economic assistance. Given this situation, there are many
questions that arise around the assistance provided by the different facets of the Third Sector, so
we highlight the following: What will be the social methods used by the institutions to help the
population? What are the main differences between the pre-Covid and during the pandemic
period internally, externally and in the daily life of the internal members and direct beneficiaries
of the institutions? What impact did the Emotional Support Helpline, implemented by the City
Council of Baião, have on the well-being of the community? Bearing these issues in mind, we
believe that it is important to create a poster to address the topic of Assistance in the Third Sector,
in Baião. Therefore, the research presented here focuses on the role that local institutions had
and continue to have in the social aid provided to the population living in the Municipality of
Baião, during the pandemic caused by Covid-19. Thus, considering the municipal reality, a
pioneering (and emancipatory) study will be carried out, starting from a methodological approach
that tends to be qualitative, specifically through semi-structured interviews with representatives
of local institutions (Day Centers, CPCJ, BVB, BVSMZ (firefighters), as well as top representatives
of the health sector and public administration, trying to respond to the complexity of the
phenomenon under analysis, subsidiary to a sociological crossing based on the contouring times
that we are going through.

Keywords: Covid-19, social institutions, population, Baiã.
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Analysis of the sacred object and the power of the creed under it
Farias, Luiza F., Faculdade de Letras, Portugal

Abstract
The object in question is a reliquary urn with three carved scenes from the lives of the martyred
saints Lucian and Marcian.
The object of study is currently in the collection of the Episcopal Museum in Vic, Spain. The
representations inlaid in the urn represent pivotal moments in the conversion of the martyrs,
who were brought up under the teachings of black magic, to Christianity. The representations are
separated by poly-lobed arches, formed by circular segments, a technique of spatial organization
also known as micro-architecture.
The three scenes center on the moment of conversion, trial and death of the two saints.
According to their story, Lucian and Marcian gain a lot of power over the years, in the first scene,
we see this power being confronted by the faith of the young girl who kneels over the entity
invoked by the two to frighten her. Faced with such power, the two renounce the teachings of
black magic and convert to Christianity, and begin to study and make sacrifices in order to have
their souls purified. When Rome begins the persecution of the Christians, the saints end up being
arrested by the troops of Emperor Decius, and judged by the proconsul Sabinus, represented, in
the second scene, by the figure with the crown and red robes, in a higher position than the saints.
In the third scene, both are judged, tortured and burned in a public square while chained to a
pillar. According to legend, the two walked happily to the place of their death, singing praises to
God.
The aim of this study, focuses on the power of the creed of the faithful to sacred objects and their
stories that refer to Christ's sacrifices. The martyred saints are patrons of the city of Vic, and their
relationship with it stems from a series of events, one of which would be the earthquakes of the
15th century, where, after the torture of the citizens, they protect the city from the unfortunate
earthquakes.
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Abstract
Olive oil is one of the most important components of the Mediterranean diet not only due to its
cultural influence, but also due to its organoleptic and nutritional characteristics (1). In addition,
olive oil has certain compounds, such as vitamin E, with an important technological and biological
activity, associated with the olive oil shelf life and human health (2). On the other hand, the
diversity of cultivars and geographical origins is responsible for a huge range of compositional
variation.
This study aimed to characterize the compositional variability of vitamin E in olive oils from
different areas of the Douro region, NE Portugal. To this end, independent extra-virgin olive oil
samples (N = 57) were analyzed by normal-phase HPLC and fluorescence detection using internal
standard (tocol) calibration, according to an in-house validated methodology (3).
As expected, the vitamin E profile found was representative of olive oil, i.e., with α-tocopherol in
higher amounts (117.9 – 336.4 mg.kg-1) followed by γ-tocopherol (2.2 – 19.1 mg.kg-1) and βtocopherol (0.1 – 4.1 mg.kg-1). Moreover, the chromatographic outputs showed no signs of
adulteration, since no other vitamers were detected.
The outcomes of this study contribute for enhancing the knowledge of olive heritage from the
Douro region by demonstrating their potential to provide a favorable and authentic antioxidant
pool with great benefits from a nutritional and oil quality perspective.
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Abstract
In the last decades, the world population has been growing rapidly, which demands greater food
production with higher nutritional value. Accordingly, the enrichment of the nutritional content
of strategic crops through biofortification approaches is the most sustainable way to increase
several essential nutrients in the human diet. A specific example of a relevant crop targeted for
biofortification is tomato (Solanum lycopersicum), as it is economically important and consumed
worldwide. In addition, from a biotechnological perspective, tomato is an excellent model since
its genome is fully sequenced with multiple genomic resources available.
The WHO has been warning that iodine malnutrition is a global emergency that must be tackled
seriously. In fact, a large portion of the population suffers from serious iodine deficiency diseases
(e.g. goiter and cretinism). Biofortification of plants with iodine has been suggested and, for that,
the molecular mechanisms should be optimized. Essential players in iodine regulation in plants
are the halide methyltransferase (HMT) enzymes. Arabidopsis thaliana HMT was previously
associated with iodide methylation in the leaves and consequent release by volatilization but,
when HMT gene is interrupted, the emissions cease. Importantly, the lack of HMT activity also
contributed to enhance the concentration of iodine in the plant, serving as an ideal target gene
for iodine biofortification purposes.
In this work, we explored the conservation and expansion of the HMT gene family across plants.
In particular, we studied the structure of the tomato HMT protein to determine conserved
domains. With that, we were able to design a specific guide RNA for precise genome editing via
CRISPR-Cas9 technology to create loss-of-function lines. The ultimate goal is to suppress HMT
activity in tomato, reducing the emissions of methyl iodide gas and, consequently, enhancing
iodine content for biofortification.
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Abstract
The human gut has around hundred trillion microbes constituted by a complex mixture of
bacteria, fungi to even viruses, designated as microbiota. The microbiome may be considered an
ecosystem, with a major role in homeostasis. In unbalanced conditions (dysbiosis), the microbiota
may favor the appearance of pathological conditions. Since it plays such an important role, the
study of the microbiota should be considered since the birth of the child in primary care, because
with a healthy microbiota the risks of contracting diseases such as obesity and type 1 diabetes
are reduced.
The gut-brain axis is characterized by a bidirectional communication in which the CNS (central
nervous system) influences gastrointestinal functions and the microbiota also influences the CNS
through the metabolites it produces. This is a process that takes place from birth to death and
what we eat will always influence this axis. It is our responsibility to make it work in the best way,
preventing diseases and promoting well-being.
A promising strategy to mitigate some neurological dysfunctions through the microbiota is to use
either pre- or probiotics, even combining these two approaches or even act directly on some sorts
of dysbiosis that may be the cause of such irregularities in the human being.
In this study, we collect information from the literature about the microbiota gut and cerebral
bidirectional axis, and how they are intertwined. Specifically, on how it may have a role in anxiety,
modulation of the immune system, and even influence diseases as schizophrenia, depression,
autism, Alzheimer and Parkinson.

Keywords: microbiome; microbiota; gut-microbiota; gut-brain axis; prebiotics; probiotics.
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Abstract
Childhood obesity is a worldwide serious public health. In 2016, 41 million children under the age
of five, were overweight. Thus, it is urgent to fight this problem and find strategies to reduce
obesity-related comorbidities later in life. A main contributor to obesity is an high-fat diet (HFD)
which is related to physical changes, including hepatic mitochondrial dysfunction and increase in
lipid peroxidation and ROS generation.
Aim: Here we study the impact of switching from a HFD during childhood to a balanced diet, in
hepatic mitochondrial function and antioxidant defenses.
Methods: 36 male mice were randomly divided into three groups and fed with a different diet
regimen for 200 days: a standard chow diet (CTRL) (carbohydrate: 61.6%, protein: 20.5%, and fat:
7.2-16.3% kcal), a high-fat diet (HFD) (carbohydrate: 35.7%, protein: 20.5%, and fat: 36.0%), and
a high-fat diet for 60 days, then replaced by standard chow (HFDt). Animals were fed ad libitum
and weight weekly. Glucose homeostasis was measured 196 days post weaning. Mice were
euthanized 200 days post-weaning and tissues collected and weighed. Enzymatic activities of
mitochondrial complexes and antioxidant enzymes were estimated from liver homogenates.
Results: HFD promoted gain in body weight, readily reverted after the change from HFD to
standard diet in HFDt. Mice fed with HFD were heavier than other groups after 200 days. Diet
reversion avoided liver hypertrophy and changes in glucose homeostasis. However, liver was 20%
heavier in HFD group than in CTRL group. Mice fed with a HFD presented higher glycaemia levels
and HFDt mice showed fasting glycaemia levels in line with CTRL group.
Discussion: Our preliminary data shows that the reversion of HFD is effective to prevent the onset
of features related to metabolic syndrome. Despite that, more studies are required to conclude
about long term effects of HFD.
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Abstract
The study aims to identify practitioners´ performance level in surfskating by detecting key
performance indicators associating time-motion analysis synchronized with kinematics data,
followed by maneuvers characterization.
Six females and five males (29.64 ± 5.1 years old) with different experience in surfskating (4.4 ±
7.7 years) executed three tasks using surfskate Moon (Bio BoardsTM, Portugal): "Step up",
"Pumping" and Snap - frontside and backside. During the tests, participants were video recorded,
and tasks were performed using a surfskate equipped with a system acquiring information on
acceleration, velocity, displacements and Euler angles (roll, pitch and yaw). According to the
results of performance, participants were split into three groups: level I - beginners (n=5), level II
- more experienced (n=4) and level III - the most advanced (n=2).
In the task "Step up", the level of performance was negatively correlated with duration (r=-.86,
p<.01), proportion (r=-.72, p<.05), and frequencies (r=-.74, p<.05) of initial movement pattern
"Place foot on the skate". In task "Pumping", there was a relationship between level groups and
proportion and duration of movement pattern "Pumping" (r=.75, r=.80, p<.01). Moreover, a
significant correlation was found between the level of performance and proportion of the "Post
snap phase" (r=.79, p <.05) in task Snap frontside. Thus, mentioned movement patterns could be
key performance indicators to define the level in surfskating.
The association between time-motion analysis and kinematics allowed to identify variables as
indicators of performance. Patterns of movements still are very dependent on visual inspection,
and the time-motion analysis technics is indispensable for data interpretation. Nevertheless, this
is the first step for automatic maneuver recognition through kinematic data.
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Abstract
Zinc (Zn) deficiency, that affects millions of people, is one of the most widespread micronutrient
deficiencies in the world. In plants, Zn deficiency causes large losses in crop production and
nutrient quality. Therefore, crop improved Zn acquisition is a sophisticated strategy to counteract
the extensive Zn deficiency problems. However, the Zn regulatory network is poorly characterized
in plants and should be target of strong research efforts.
The uptake and distribution of Zn in the plant are essential processes for the control of Zn
homeostasis. Important players in this control belong to the metal transporter (Zrt/Irt)-like
protein (ZIP) family, which is critical for Zn absorption from the soil. Importantly, ZIP transporters
expression is highly induced in Zn deficiency, by the F-bZIP transcription factors, to rapidly
compensate for the lack of this element in the plant.
Tomato (Solanum lycopersicum), a member of the Solanaceae family, is a valuable crop not only
for its nutritional characteristics, but also for its economic importance. Moreover, tomato
portrays a good choice as a model crop in plant biology research for its relatively short life cycle
and giving the current abundance of available genomic data and resources.
In the present work, we intended to study the conservation and expansion of ZIP transporters
genes in tomato. In addition, using several bioinformatics resources, databases and literature
mining, we have established which ZIPs have highest levels of expression in tomato tissues and
which are Zn level responsive. We also initiated a CRISPR-Cas9 genome editing strategy to
modulate the activity of key Zn regulatory genes in tomato. Overall, the functional study of these
Zn regulatory/transporter genes will elucidate how Zn level is tuned in plants and will enable the
establishment of crop biofortification strategies that, ultimately, contribute to improve human
diet quality and healthiness.
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Abstract
Women´s childbearing age has gradually increased over recent decades having as a major
drawback the fertility decline due to ovarian and uterine ageing. Thereby, not only the
quality/quantity of oocytes is crucial for a successful pregnancy, but also is a functional receptive
uterus. Our group have shown that oxidative stress plays a major role in age-related processes
contributing to abnormal uterine transformation and fertility decrease in mice. Also, we reported
an age-related uterine accumulation of carbonylated albumin that affects trophoblasts function
and is able to modify the extracellular matrix(ECM)(1). Hence, alterations in uterine ECM due to
ageing may affect its function and contribute to fertility decline. Our main aim is to evaluate agerelated changes on proteome and protein modifications in uterine ECM obtained after
decellularizing human uterine samples.
A decellularization protocol was optimized for uterine samples collected by elective c-section
from term pregnant women. Two samples from young (<30 years old) and 2 from reproductively
aged (>37 years old) women were decellularized and the procedure´s efficiency was evaluated
using classical histological stainings, such as Hematoxylin and Eosin(H&E), Picrosirius Red(PSR)
and Masson´s trichrome(MT).
Decellularized uterine samples submitted to H&E and MT stains showed a significant decrease of
stained nuclei, which indicates a successful elimination of most cellular content. In addition, MT
and PSR revealed a strong positive staining for collagen fibers, suggesting an enrichment of
uterine ECM content in the decellularized samples.
Proteomic techniques, such as SDS-PAGE and Western Blot will be employed to these
decellularized samples, to further validate the reduction on cellular content and the enrichment
in ECM proteins. Finally, a full proteome analysis by mass spectrometry will be performed to
search for age-associated modifications on uterine ECM proteins.
1.Mendes S, et al. FRBM 2020,152:313
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Abstract
In the recent decades there has been a trend to delay childbirth, which is giving rise to numerous
infertility problems. It is believed that these are caused by ovarian and uterine ageing. In fact, it
has been demonstrated that the egg´s viability (fecundability) and the uterus´ fitness for nurturing
the embryo are heavily stunted in reproductively aged women. The aging process is known to be
associated with oxidative stress, which frequently induces post-translational modifications to
proteins, including carbonylation. This impairs cell homeostasis and plays a role in deficient
placentation and pregnancy complications, such as preeclampsia, with increased incidence in
older women.
A preliminary proteomic study identified several uterine proteins with increased carbonylation in
older women, however their effect in placentation is unknown. Based on these findings,
fibrinogen has been selected for this study. Thus, our aim is to validate this data and shed light
on the relationship of age-related carbonylated fibrinogen and the uterine transformation
(decidualization) necessary for implantation, and its possible implications in pregnancy disorders.
In this study, we analyzed 12 samples of uterine tissue collected from women, ranging from 22
to 41 years old. Uterine tissue samples were homogenized and protein quantified using the
Bradford method. Western-blotting techniques were used to assay total protein expression and
immunoprecipitation to separate carbonylated proteins.
These protocols were successfully optimized. Upon this, carbonylated fibrinogen will be
quantified and correlated with women´s age.
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Abstract
Bone tissue has a considerable regenerative capacity, however, trauma injuries, congenital bone
disorder, bone metabolic diseases, with sizes greater than 6mm are hardly regenerable. Human
bone grafts have known limitations and the improvement of synthetic grafts may be the solution.
TiO2 and ZnO nanoparticles (NPs) have antibacterial and osteogenic characteristics making them
interesting in bone regeneration applications (1).
Although advances in the area of nanobiotechnology have been tremendous in recent years,
there are still many uncertainties regarding the safety of these nanostructures and many
contradictory results in toxicity studies.
This work elaborates a comprehensive study of TiO2 and ZnO NPs for cellular safety (cytotoxicity,
genotoxicity and hemocompatibility), together with their osteogenic potential. The cellular
uptake of the NPs is also analysed.
Cytotoxicity and genotoxicity. MG63 osteoblastic cells are exposed to a concentration range of
NPs for periods up to 6 days. Cytotoxicity is characterized for viability, metabolic activity, F-actin
cytoskeleton organization, proliferation rate, cell cycle, apoptotic cell death and oxidative
potential (ROS generation). Genotoxicity is evaluated for DNA damage (comet assay,
micronucleus assay, and chromosomal aberration test).
Hemocompatibility. Blood compatibility is tested in human blood cells exposed to the NPs to
determine the potential of inducing hemolysis, platelet aggregation and coagulation.
Osteogenic potential. MG63 osteoblastic cells are cultured with NPs, and dose- and time- effects
are evaluated for osteogenic differentiation (alkaline phosphatase activity and histochemical
staining, and expression of osteoblastic genes).
Expected results. To determine the concentration range of the NPs that causes minimal toxicity
and allows the growth and differentiation of the osteoblasts, the cells responsible for the bone
formation.
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Abstract
Natural history collections (NHCs) harbor unparalleled amounts of biological data, critical for the
study of present-day biodiversity. This is the case of the collections of the Museu de História
Natural e da Ciência da Universidade do Porto (MHNC-UP). Among them are those of Francisco
Newton (1864-1909), a Portuguese naturalist who conducted expeditions for over 25 years
during the late 19th and early 20th century, and greatly contributed to biodiversity studies on
some Portuguese overseas territories.
Unlike other contemporaneous naturalists, Newton´s work and legacy remain mostly unknown.
Between March 1903 and April 1906, he conducted an important zoological expedition to Angola
on behalf of the Zoological Museum of the Academia Politécnica do Porto, the institution that
originated MHNC-UP. It resulted in the collection of several hundred zoological specimens still
extant in MHNC-UP, and some material was used in the description of new taxa - 9 amphibians,
1 reptile, and 16 mollusks. Despite its importance, this expedition and the resulting collection
were forgotten with time and the international scientific community assumed it to be lost.
This project investigated Newton´s expedition, its itineraries and reassessed the taxonomic status
of the herpetological specimens. Revising old manuscripts, letters, specimen lists from MHNC-UP
and other archives, it was possible to retrace Newton´s itineraries with considerable detail. The
herpetological collection, currently composed of 155 amphibians and 173 reptiles, included a
wide variety of species, some of particular taxonomic interest. Of those, three specimens of
Angolan house snakes (genus Boaedon) turned out to be an undescribed species - Boaedon
bocagei sp. nov. described in the course of this work using these specimens as type material, as
well as a new species of Rubber Frog (genus Phrynomantis), currently in press. These results
highlight the relevance of NHCs to biodiversity research.
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Abstract
Continuity and transformation of the city and its buildings is the foundation for this study.
This dissertation proposes the construction of a project exercise that aims to intervene in a
fragmented part of Porto. The plot is located in Quinta da Fraga and served the purpose of a
country side villa outside the city walls for the Jesuits Church priests in the 16th century. As the
city evolved it was, over a long period of time, divided and urbanised. As a result, at the end of
the 18th century, a new house and chapel were built by the river, later, in 1940, were turned into
a ceramic factory. The buildings left by the priests were taken and turned over different uses as
new additions were made, including housing for the factory workers, which are currently in ruin.
The connection between river and city was established by a ramp, named Calçada da Corticeira,
possibly built in the 1820's before the Siege of Porto. Through old cartography it's possible to
understand the paths connecting the very steep scarp to the urban development happening
around it. At the turn of the 21st century, with the construction of the Infante Bridge, a part of
the scarp was left abandoned and the factory's buildings in ruin.
History has an important role in this investigation: understanding the evolution of Porto and the
buildings in ruin represent a crucial part in constructing the project exercise. Analyzing archival
documents and drawing the city leads to the making of a chronology so that all information is
organised and can looked at from a critical point of view.
The project proposal aims not only to reflect on the pre-existing structures and their value but to
understand their place on a bigger scale. The program is to be centered around public space, but
also proposing housing and spaces for the community. The intervention strives to have a deep
foundation on how the fragment moved through time while constructing a new reality for the
abandoned spaces shadowed by the bridge.
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Abstract
Mozambique, specifically it´s people of the northern province of Cabo Delgado, have been deeply
affected by violence and dislocation in the awakening of the terrorist insurgencies perpetrated
by the local terrorist group known as Al-Shabaab or ASWJ (Ahlu Sunnah Wal-Jamâa). The province
of Cabo Delgado, which is heavily Muslim populated, has long been facing hardships fruit of the
governmental negligence, social tensions and organized crime networks that incentivize
corruption and trafficking, pillaging the province´s natural resources that entitled it the name of
`Cabo Dourado´ (Golden Cape).
The present study aims to deconstruct these `pre-existing conditions´ and understand the role
that they played in fostering the current extremist scenario. Mainly, it dives deep into the
criminological perspective of the Crime-Terror Nexus theories and tries to grasp to what point
the existing trafficking and organized crime networks enabled the terrorism phenomenon - are
these networks being benefited by the terrorists for financing purposes? Did their presence make
the province more `attractive´ for terrorists?
To answer these questions, preliminary results from expert interviews will be presented. The
interviews will focus on two perspectives - at the global scale, it will try to understand whether
the Crime-Terror Nexus is visible in different insurgencies cases around the globe and, therefore,
a dignified concern of the counterterrorism policies. At the local scale, it´ll focus on the Cabo
Delgado situation exclusively and if this Nexus is visible on this particular case and, therefore,
should be a concern in the national and international efforts to positively impact and prevent the
terrorist insurgencies in the province.
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Abstract
The contact of blood with dialysis membranes during hemodialysis (HD) therapy leads to
neutrophil activation, with release of human neutrophil elastase (HNE), enhancing inflammation,
a known risk factor for cardiovascular events. They are the main cause of mortality and morbidity
in End-Stage Renal Disease patients. The specific modification of polysulfone (PSF) HD
membranes might reduce inflammation. Thus, this study aimed to dope PSF membranes with
HNE inhibitors (HNEIs) and assess their bioactivity.
Sivelestat (SIV), from Abcam, and an in house synthesized 4-oxo-β-lactam based compound (D4L2) [1] were used as HNEIs. The PSF membranes were developed incorporating the HNEIs by
adsorption according to [2]. In 3 independent assays, triplicates of PSF membrane circles (Ø = 0.6
cm) were incubated with HNEIs vehicle (2.5% DMSO) or with 10 - 2000 nM SIV or D4L-2. The IC50
of both HNEIs in solution was evaluated by a carrying out a HNE activity assay [1]. The same assay
was used to determine the bioactivity of the modified PSF membranes.
The IC50 of SIV and D4L-2 in solution were 30.9 and 18.1 nM, respectively. For PSF membranes
doped with HNEIs, their bioactivity increased in a concentration-dependent manner and the
highest HNE inhibition capacity was consistently presented by D4L-2.
In conclusion, the successful adsorption of HNEIs into PSF membranes was achieved and their
HNE inhibition ability was directly dependent on the concentration utilized. Moreover, the
bioactivity of SIV and D4L-2 when immobilized into PSF membranes followed their inhibitory
capacity in solution.
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Abstract
Cancer is the second cause of death worldwide. It is characterized by the malignant
transformation of cells due to many different cellular alterations. One of these alterations occur
in the biosynthesis of monosaccharides chain structures, the glycosylation, leading to the
synthesis of cancer-associated glycans. Glycosylation is a complex and well-organized enzymatic
process, being essential in many cellular events such as cell-cell communication, cell-matrix
communication, protein folding etc. The expression of cancer-associated glycans play major roles
in cancer cell malignancy and is associated to an altered expression of glycosyltransferases, the
enzymes responsible for the biosynthesis of glycans. One of these enzymes is the sialyltransferase
ST3GalIV, that we demonstrated to be involved in the synthesis of the cancer associated glycan
Sialyl-Lewis X (SLeX). SLeX is a glycan normally present on the surface of leukocytes upon
inflammatory stimuli, being important for leucocytes adhesion to endothelial cells, promoting
rolling and extravasation to the inflammation site. In cancer, SLeX is expressed in aggressive
metastatic tumors associated with patient’s worst prognosis.
Thus, in this study we investigated the role of ST3GalIV in the biosynthesis of SLeX in different
gastric and intestinal cancer cell lines. We started by assessing the expression of SLeX in different
gastric and intestinal cell lines, and specifically Knock-out (KO) the ST3GalIV gene expression by
CRISPR/Cas9 in positive cancer cell lines. Additionally, we evaluate the migratory capacity of the
WT cells versus ST3GalIV KO cells and infer about its role in the invasive capacity of cells. We
observed that ST3GalIV gene KO abolish the expression of SLeX in positive cells, and promote a
decreased motility of cancer cells when compared to WT cells. In conclusion, we demonstrated
that ST3GalIV is involved in the biosynthesis of SLeX and in invasive capacity of gastric and
intestinal cancer cells.

516

Forebrain cholinergic plasticity in rats with chronic epilepsy induced by status epilepticus
Da Costa, Catarina, Faculdade de Medicina, Portugal
Soares, Joana I., Faculdade de Medicina, Portugal
Lukoyanov, Nikolay V., Faculdade de Medicina, Portugal

Abstract
The brain cholinergic system may undergo structural and functional alterations due to epilepsy,
but the causal relationships between these alterations and epilepsy remain to be established. In
this study, we attempted to examine how the inhibition of epilepsy-related cholinergic plasticity
may affect seizure susceptibility and/or chronic epilepsy development. For this purpose, adult
Wistar rats received intrahippocampal injections of low doses of 192 IgG-saporin (SAP) to produce
a significant loss of septohippocampal cholinergic cells and to suppress their plasticity. Then,
animals were treated with kainic acid (KA) to induce status epilepticus (SE), which leads to the
development of chronic epilepsy. It was found that SAP-pretreatment was associated with longer
latency to the onset of SE and with reduced mortality rate, suggesting that increased activity of
septal cholinergic cells may potentiate seizures. Treatment with KA produced death of 40-50% of
hippocampal neurons and this effect was not ameliorated by prior cholinergic depletion.
Moreover, the KA induced cognitive deficits were detected in both SAP-pretreated and shampretreated groups. These data suggest that seizure-induced cholinergic plasticity may indeed
enhance seizure susceptibility and contribute to epileptogenesis. In a subsequent part of our
project, we studied the effects of epilepsy on GABAergic neurons of the medial septum.
Immunohistochemistry techniques were used to identify GABAergic septal cells that stain for
parvalbumin. We found a 35% reduction in this cell population. Also, we established a functional
interaction between the GABAergic and cholinergic systems by showing that cholinergic fiber
varicosities are co-localized with perikarya and neurites immunoreactive for parvalbumin. The
density of cholinergic fiber varicosities in the medial septum was increased by 45% in epileptic
animals, suggesting enhanced cholinergic drive upon septohippocampal GABAergic cells.
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Abstract
The present study aims to reflect about the perception of the city, namely how the architectural
environment is felt (through the senses). On the other hand, how a singular architectural object
fits in the city. The purpose is to frame this urban and architectural reflection mainly in the last 4
decades.
In a first part, we will describe the main moments and processes that have marked the evolution
at a territorial and architectural scale; giving special attention to: urban morphology as well as
the "events" that occur in it. All in order to understand the current state of the dialectic
"urban/architectural Portuense. In parallel, a general survey of the records of academic and other
existing works (state of the rate) is carried out. An illustrative map of the main
sites/objects/phases is also produced.
In a second part, we intend to analyze the evolution of the city context and simultaneously of a
context closer to the built environment. We will pay attention to the pre-existing building and
projectual/architectural intentions: implantation and formal composition characteristics of the
complex and object/building. At the same time, we intend to understand how the perception
occurs, as well as the eventual sensation of an urban environment and singular architectural
object.
The study aims to contribute to the discussion about the possibility of a simultaneous perception
at several scales (urban/architectural), beyond the more practical methodological approaches
focused on the uni-scalar, rationalist and non-overlapping representation.
In a personal way, we aim to conclude with a set of productive concepts around the primary
impressions we capture of Porto and that our memory retains.
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Abstract
Introduction: Ultraviolet (UV) filters are used in sunscreen formulations with the aim to reduce
the deleterious impact of the UV radiation on the skin by absorbing, reflecting or dispersing UV
radiation.
Objectives: Characterization of the sunscreens commercialized in pharmacies in the Portuguese
market in 2021, in particular the frequency of use of UV filters.
Methods: The analysis of labels of sunscreens from 45 manufacturers (n=466) marketed in
pharmacies in Portugal was carried out. The information was categorized in relation to frequency
of use of UV filters, SPF, category of UV filter (organic/inorganic; UVA/UVB) and the form of
presentation.
Results: Twenty-three different filters were used in the sunscreens analyzed. The most used UV
filter was Butyl methoxydibenzoylmethane (UVA), used in 71.7% of the test products, followed
by Octocrylene (UVB, 45.7%), Bis-ethylhexyloxyphenol methoxyphenyl triazine (Tinosorb S, UVA,
44.2%), Ethylhexyl triazone (UVB, 37.7%) and Ethylhexyl salicylate (UVB, 35.4%). Titanium dioxide
(nano), an inorganic filter, occupied the 6th place (23.2%) whereas the correspondent nonnanomaterial form was in 14th place (8.2%).
Emulsified preparations (creams or lotions) were the main form of a presentation, followed by
sprays. The most frequent SPF is 50+, represented in (92.30%) of children's photoprotectors.
Discussion/Conclusion: The data collected allows characterizing the true market impact of
approved UV filters. This insight is also relevant for the assessment of environmental risks, such
as those associated with the presence of UV filters in aquatic ecosystems.
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Validation of a behavioural task to assess memory in adult zebrafish
Barros, Sofia, Faculdade de Ciências, Portugal
Ferreira, Jorge M., I3S, Portugal
Valentim, Ana M., I3S, Portugal

Abstract
Zebrafish (Danio rerio) has been emerging as a good animal model and a powerful tool in research
in many areas, such as behavioural neuroscience. In this area, behavioural assessment is often
done using behavioural tasks, which need to be validated first to ensure that the task is evaluating
what you intend to study, e.g., memory.
This work aims to validate the one-trial inhibitory avoidance task to detect memory alterations in
zebrafish. For that a positive control known to induce amnesia, MK801, is used. This task is based
on classical conditioning using a shock as an aversive stimulus. The use of this aversive stimulus
causes an immediate response resulting in a robust and long-lasting memory learned in one
session.
Forty mixed-sex adult AB zebrafish will be randomly assigned to control or MK801 group. The
experimental apparatus consists in one aquarium with two sides with different background colour
(white and black). During the conditioning session, the fish will start in the white side and receive
a mild electric shock (3.3± 0.3V and 2A) for 5 sec in the preferred side (black), followed by 30 min
of immersion in 20µM MK801 or in clean water (control) in a 1L tank. After 24h, the test is
repeated without the shock, with the animal starting in the white side. Latency to go to the black
side in the conditioning and post-conditioning session was measured to assess the memory of the
shock.
Control group took significantly more time to go to the black side in the post-conditioning than in
the conditioning phase (p=0,017), contrary to the MK801 group that had no difference in this
measure.
Thus, control have remembered the shock, avoiding the black side in post-conditioning, while
MK801 treated animals have showed a significant impairment on memory, as expected. These
results validate this apparatus and protocol to be used in further experiments aiming to
characterize events underlying memory formation such as effects of anaesthetics prone to
provoke amnesia
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Abstract
Umbilical cord (UC) is an easy-access source of mesenchymal stem cells (MSC) for clinical
applications in several pathologies due to their primitive, immunomodulatory, non-immunogenic,
paracrine, migratory and proliferative properties, that can be non-invasively obtained from a
donor-risk free source. UCMSC transplantation benefits in type 2 diabetes (T2D) are numerous
and include a raise in VEGF levels in diabetic ulcers, improving vascularization by increased
microvessel density and blood perfusion. UCMSC also ameliorate diabetic retinopathy by
angiogenic modulation. In other T2D complications such diabetic cardiomyopathy (DCM), little is
known about UCMSC effects. This condition follows the impairment of myocardial structure and
function being endothelial dysfunction pointed out as a key player. Cord blood serum (CBS) also
proved to be effective in diabetic wound treatment and in stroke models through angiogenesis
promotion. Although some studies show that CBS and MSC may modulate endothelial cells (EC)
behaviour, little is known about their effects in angiogenesis. In collaboration with BebeVida, this
work aimed to evaluate CBS and UCMSC effects on viability and proliferation of human
microvascular EC (HMEC-1). UCs were obtained from BebeVida, MSC were isolated from UC tissue
by primary culture and CBS was obtained from blood UC. UCMSC-secretome treatment (24h) did
not negatively affected HMEC-1 viability and CBS significantly decrease HMEC-1 viability at 15%,
20% and 25%. HMEC-1 proliferation was increased at 5% (p=0.041) and 10% (p=0.016) for CBS
and at 100% for UCMSC-secretome (p=0.025). These results suggest that CBS and UCMSC
benefits in EC are possibly due to the presence of growth factors, proangiogenic molecules that
might promote tissue regeneration. Further studies are needed to clarify the underlying
mechanisms of CBS and UCMSC in angiogenesis-related diseases, namely DCM.
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Automatic processing of images of chromotropic traps for identification and quantification
of Trioza erytreae
Bessa, Beatriz L., Faculdade de Ciências, Portugal
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Cunha, Mário, Faculdade de Ciências, Portugal

Abstract
Trioza erytreae or African citrus psyllid is a citrus pest, vector of the disease huanglongbing (HLB)
or citrus greening, the most devastating citrus disease. This disease caused
by Candidatus Liberibacter spp. harms the tree itself as well as its fruit, affecting production levels
in the citrus industry in several countries. Although this disease has not been detected in Europe,
the discovery of this insect in Spain and Portugal in 2014 alarmed citrus growers and caused an
emergence in suppressing its dissemination across Europe. Since Trioza erytreae is positively
phototaxic to a wavelength of 500-550 nanometers (yellow-green), one technique commonly
used to detect the presence of this pest has been the chromotropic traps - yellow-colored sticky
traps. In this ongoing work, we tried to develop an algorithm to identify and quantify Trioza
erytreae in images of chromotropic traps. Firstly, the image is segmented to separate the region
of interest - the trap - from the background. Afterwards, since the images can present some
degree of distortion that might influence the proportions of the insects present - either by the
angle the photo was taken or by deformations of the trap itself - the object of interest is adjusted
to better reflect the real dimensions of the trap. Finally, using deep learning, an algorithm will
detect insects and classify either as Trioza erytreae, or other.
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A window to the landscape, Ponte de Lima house that pursues an exterior space
Campos, Mónica, Faculdade de Arquitectura, Portugal
Lage, José, Faculdade de Arquitectura, Portugal

Abstract
Sight is one of the most important senses in architecture. For this reason, the window is always a
major concern in the project of design. It is an element that constitutes the building and allows
the integration of the exterior and interior worlds. The main challenge is to find what is suitable
for the different moments of the project and adequate to the human scale. The human sight
changes according to the position of the body in the space so the architect should adapt the
location of the window to the program of each space.
In the interior spaces we feel the passage of time through the transparencies. They give us the
notion about time and season. Without windows a space is nothing more than a lifeless box.
The architectural object feeds on the relationships it establishes with the place where it is located.
In the work from Le Corbusier, Petit Maison, the window is the organizing element of the space.
The landscape is part of the house design.
So, we intend to answer and investigate the following question: "What differentiates the window
from other architectural elements?".
Petit Maison brings yet another exterior element that competes with the window importance.
The aperture frames the horizon and defines the look. However, it does not protect us against
thermal conditions.
Summing up, the themes that we try to clarify are the most essential and difficult to solve during
the project exercise. The definition of a window, its relevance and the distinction between the
aperture and the different types of openings associated with various works and architects.
The realization of this investigation is supported on a theoretical basis and it ends with a practical
part associated to the subject referred. The objective will also be to design a window in a house
in Ponte de Lima that needs a more intense relationship between interior and exterior.
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Abstract
Cholinergic neurotransmission is severely affected in postinflammatory ileitis, despite no
depletion of vagal parasympathetic efferent neurons was still observed (Vieira et al., 2014,
Mediators Inflamm. 2014:254640). This feature may result from an unbalance between
adenosinergic neuromodulation under physiological conditions and excessive ATP release
(“danger molecule”) from inflammation-induced proliferating enteric glial cells (Vieira et al.,
2017, Front Pharmacol. 8:811). Here, we aimed at investigating the role ATP-sensitive P2X4 and
P2X7 receptors often operating neuro-immune interactions in rats with postinflammatory ileitis
caused by intraluminal injection of TNBS. Subdiaphragmatic vagotomy (VGX) was used to assess
the influence of the vagal tone on inflammatory-induced molecular, morphological and functional
alterations. VGX decreased [3H]ACh release from electrically-stimulated longitudinal muscle /
myenteric plexus of the ileum of control and TNBS-treated rats. Inflammation increased the TTX
(1 M)-resistant non-neuronal component of [3H]ACh release (0.63±0.17) compared to healthy
controls (0.26±0.02). Selective blockage of the P2X7 receptor with A438079 (3 μM) decreased
[3H]ACh release from myenteric neurons of TNBS-treated rats (0,53±15), but not of their control
littermates (0,86±0,08). Conversely, the P2X4 receptor antagonist, 5-BDBD (10 M) reduced
[3H]ACh release in control rats (0,48±0.10 vs 0.83±0.07), while increasing the amount of [3H]ACh
release in TNBS rats (1.19±0.12 vs 0.48±0.06). The presence of P2X4 and P2X7 receptors in
VAChT-positive cholinergic nerve terminals and in S100b-positive enteric glial cells was
demonstrated by immunofluorescence confocal microscopy. The mechanisms underlying the
differential activation of P2X4 vis a vis P2X7 receptors, which may foster the non-neuronal
[3H]ACh release after an inflammatory insult, requires investigation in the near future.
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Becoming a leader: a longitudinal case study
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Abstract
This study focuses on the experience of transitioning to a leadership position. Despite the
different studies and definitions about leadership and what leaders should do (Yukl, 1998; Hill,
2010), the challenges experienced by leaders have not been sufficiently focused (Almeida, 2018),
neither their emotions. This is particularly true regarding fear, an emotion that tends to be
present in the daily lives of leaders (O'Connor, 2006). One of the main challenges that these
individuals experience is the process of transitioning to a leadership position itself, knowing that
this process triggers emotions, which are often devalued, namely by the leaders themselves
(Almeida, 2018). This study explores the experience of transitioning to a leadership position
through the following research questions: 1. What are the stages of the transition to a leadership
position? 2. What challenges leaders face during this process? 3. How do leaders manage the
process? We developed a single qualitative longitudinal, exploratory, and descriptive case study.
Data was gathered using interviews, the Critical Incident Technique, and a Questionnaire. The
results show that the transition process has 4 stages: reflection; learning; become autonomous;
and consolidation. The main challenges in this process were: adaptation to new tasks; gaining
self-confidence; manage people (including delegating); dealing with personal relationships at
work; teleworking, and resistance to change. The management of these challenges involved the
adoption of defensive strategies (McCluskey, 2010), with the activation of the fear system and
the autoregulation of the self. This study may support organizations and leaders to identify
strategies to deal with the transition process to a leadership role, to manage it more effectively
with well-being.

Keywords: Leadership, leader, transition process, strategies, emotions.
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A Bioclimatic Afforestation Guide for the Porto city
Valença, Maysa G., Faculdade de Letras, Portugal

Abstract
The appearance of UHI has been reported in recent studies conducted in the City of Porto and
presents substantial risks to the local urban climate. Facing this problem, the purpose of the study
was to propose measures that mitigate the negative impacts of UHI and to develop the basis for
the Porto Bioclimatic Afforestation Guide.
The objective of this master´s thesis was to investigate the certain bioclimatic criteria that are
essential to the proposed afforestation of the streets of Porto: proposing a simplification of the
tree's benefits, as it can be understood that its contribution to the urban climate is mostly through
its shadowing capacity. Furthermore, the criteria selected for the guide were: the aspect ratio
(H/W), the sun path, the streets orientation and the urban form. Subsequently, the streets are
analyzed to generate a summary of its need for shadow during the summer months in Porto.
Based on the results on each street a percentage of its area can be assigned to be afforested. The
proposed areas could go from 10% to 50% in extreme cases.
Porto´s climate and urban green structures were assessed to map a proposal for which streets
could be redesigned as green corridors. From this map the Bioclimatic Afforestation Guide was
applied to two selected streets of Porto, Rua da Constituição numbers 740 to 913 and Rua de São
Brás, to determine its efficacy. The results were presented in drawing as an Urban design
proposal, demonstrating the possible results for the application of the guide.
This study represents the need for place-based solutions in urban planning as every street is
evaluated independently. Furthermore, there is still work that needs to be done to refine the data
for bioclimatic comfort used and develop a tool that can be applied worldwide.

Keywords: bioclimatic afforestation; street trees; aspect ratio; solar path; urban climate.
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approach
L., A. Catarina Baptista, Faculdade de Farmácia, Portugal
Pereira, Sarah A. P., LAQV, REQUIMTE, Faculdade de Farmácia, Universidade do Porto, Portugal
Saraiva, M. Lúcia M. F. S., LAQV, REQUIMTE, Faculdade de Farmácia, Universidade do Porto,
Portugal

Abstract
Glutathione S-transferases (GST) is one of the most important families of detoxifying enzymes
and they are also involved in multidrug-resistance development in tumors. These enzymes
catalyse the conjugation of glutathione (GSH) that leads to inactivation of several electrophileproducing anticancer agents. So, GST family play an important role in anticancer drug mechanism
[1, 2].
In this experimental work, an automatic system based on sequential injection analysis (SIA) was
developed to evaluate the GST activity.
SIA technique presents several advantages, such as full automation for fast sample handling,
improve accuracy and precision results and decrease the reagent consumption and waste
production. Furthermore, SIA system allows different methodologies to be implemented without
manifold modifications [3].
The effects of several parameters on the reactions were tested, such as reagents volumes,
temperature, aspiration order and reaction time. The best results were selected in order to get
accuracy and reproducibility in the execution of the enzymatic assay.
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Leishmania infantum clinical and veterinary isolates sensitivity to reference drugs: first
steps to define the drug sensitivity landscape
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Abstract
Zoonotic visceral leishmaniasis is a perfect example of the "One Health" concept importance. This
concept recognizes that the health of people is intertwined with the health of animals that share
our environment and will benefit form a unified approach. Thus, it essential that Health policies
include clinical and veterinary perspectives with solid inter-disciplines partnerships. Some species
of Leishmania, like Leishmania infantum, are responsible not only for a human disease called
Leishmaniasis but also for a disease of high veterinary impact called Canine Leishmaniasis. Thus,
this infection is considered a zoonotic disease that has as normal reservoir dogs. The protozoan
responsible for this disease is transmitted by Phlebotomine sandflies. These vectors are
responsible for the active circulation of the protozoan parasite between animals and also
humans. The disease has few therapeutic options and is often associated with relapses that
produce the ideal conditions for the development of resistance to the used pharmaceuticals. This
scenario constitutes a considerable risk to human health as the few available drugs are for
veterinary and clinical use. Therefore, it is essential to understand if circulating parasites isolated
from infected dogs and humans have increased resistance to commonly used anti-leishmanial
drugs. To address this, a resazurin-based method was established to enable the comparison of
drug-specific susceptibility using promastigotes from clinical and veterinary isolates. The
established assay was used to determine the EC50 of five reference molecules for the treatment
of Leishmania, Miltefosine, Antimony, Paramomycin, Pentamidine, and Amphotericin B. Several
strains with known resistance phenotypes were also used establishing the capacity of the
proposed method to evaluate resistance. Overall the generated data will be the first step to
evaluate the drug sensitivity landscape of Leishmania in Portugal.
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Representation of the City''s Periphery in Portuguese Cinema
Videira, Carolina, Faculdade de Arquitectura, Portugal

Abstract
In a time in which we find ourselves constantly bombarded with images, be it in television or on
the internet, it is of the utmost importance to be conscious of the act of representation. Cinema
disposes of the impact of images to encourage reflection, to build narratives, in short to tell a
story. Nevertheless, as Amos Gitaï points out, it is not just a matter of knowing what to film,
meaning which content should be produced, but also how it should be filmed. The strategy
chosen by a cineast once he faces his study object, the way he positions himself when questioning
a given reality, is determinant in its representation.
This investigation stems from an ensemble of films, which tell different stories by various
directors, but have nonetheless in common the setting in which they take place: the city’s
margins. This concept can be used to describe the periphery: throughout the years, this area has
been growing considerably, thus making the limits of urban space (evermore fragmented and
polarized) less and less clear. As the traditional urban landscape fades, a new space of transition
appears, on the fringe, somewhere between inside and outside, between urban and non-urban.
This research does not however seek to reach an exact definition of city or periphery. Its main
question is framed in terms of how the periphery is portrayed, or better yet represented, on the
big screen. The study focuses on the specific case of Portuguese cinema and the way it observes
this urban space and its architecture. Five films from different time periods and filmic categories
were selected, directed by Paulo Rocha, Fernando Lopes, Pedro Costa, João Salaviza, Filipa Reis e
João Guerra.
The present work is part of an ongoing master thesis on Master ś Degree in Architecture, at FAUP,
2020/21, under the supervision of Luís Urbano and Marta Rocha.
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Abstract
The application of nanotechnology has attracted great attention from scientific community to
revolutionize the agricultural scenario, especially in the development of nanopesticides (NPest)
in order to develop ecofriendly pesticide formulations with high efficacy and low environmental
and human health impacts. The use of NPest has been considered an excellent opportunity for
the management of pest and pathogens, since nanomaterials (NM) decrease the amount of
pesticide active ingredient (a.i.) needed to attain the crop production by increasing its solubility;
protecting a.i. from external agents (temperature, light, and moisture effects which can reduce
its efficacy) and by delivering it slowly and continuously to a specific target. In this context, the
aim of the present work is the design and characterization of lipid NM for the encapsulation of
different fungicides a.i. (Imazalil and Cymoxanil). Two distinct lipid NM: lipid carriers (NLC) and
solid lipid nanoparticles (SLN) were synthesized for a.i. encapsulation through ecofriendly
methods (organic solvent free). The formulations were characterized regarding hydrodynamic
particle size and polydispersity index using dynamic light scattering (DLS); particle surface charge
by zeta potential measurements; structural identification by Fourier-Transform Infra-Red (FTIR)
and thermal behavior by differential scattering calorimeter (DSC). The synthesis and
characterization are important steps which will supply the best formulations to be tested in the
further biocide studies against target species, namely in pathogenic strains Botrytis cinerea,
which cause the grapevine diseases botrytis bunch rot and grey mould.
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Institutional Higher Education Practices in Portugal for training student workers: how they
are understood and applied by teachers and students
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Abstract
Access to new audiences has increased in Higher Education, which changes from an essentially
young and student audience to a more diverse audience that also includes workers who study.
The path taken by this student worker is not always the traditional path, because on many
occasions, work is a condition for him to start and continue his studies. Given this current reality,
this study aims to investigate the institutional practices adopted by Higher Education Institutions
in Portugal, for access, maintenance and training of student workers. If, on the one hand, the
number of student workers accessing Higher Education is significant, on the other hand the
number of dropouts is also a reality. Thus, through qualitative research, the interest consists in
understanding how higher education teachers understand and apply these practices, to meet the
needs of this new audience, and in the view of the student worker, how these practices are
perceived and how they impact from access to completion of your course. To collect the data,
semi-structured interviews will be used with Higher Education teachers and with students who
work and study simultaneously. To analyze the results, a content analysis with a theoretical
framework in Adult Education will be carried out.
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Contemporary Housing Typologies: Experiences in the 21st Century in Portugal
Paulo, Alexandra, Faculdade de Arquitectura, Portugal
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Abstract
In Portugal, we live in times of many transformations and changes, both in the social, political and
economic panorama, as well as in terms of architecture, namely, in contemporary housing. As a
reflection of a changing society, throughout the 20th century, new realities and family dynamics
have developed, as well as new associated housing typologies. It is intended to highlight the new
family realities, diverse and variable that has changed ways of living. Collective housing does not
comprise just one-form families, but a group of diverse residents. This investigation seeks to
highlight current housing problems, namely, for young workers and for seniors and to find
operational indicators for the housing project and for architecture, these being associated with
contemporary housing for all. The investigation studies from a theoretical point of view, a
compilation of historical material in the field of sociology, psychology and architecture and from
the practical point of view, through the main reference on contemporary housing research by
architects Josep Maria Montaner, Zaida Muxí and David H. Falagán and interviews on perspectives
of architects, a psychologist and a social worker of the palliative care team at Hospital São João
do Oporto, for the purpose of multidisciplinary understanding of the Portuguese reality and
housing needs. It´s important to highlighting these transformations and dynamics, in the
contemporary portuguese context and in the scope of architecture, for their appreciation in the
practice of the discipline and profession, for that, an operating system is created based on some
concepts (appropriation, flexibility , adaptability, participation, sustainability, equality, nonhierarchy, among others) and critical analysis, a network of indicators for the project with the
objective of reaching fundamental parameters of portuguese collective housing for the 21st
century.
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Fat content as a way to preserve pastry in vending machines?
Maia, V., Faculdade de Farmácia, Portugal
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Abstract
According to the WHO, health is the absence of disease and it should integrate physical,
psychological and social welfare to which healthy eating contributes. The advancement of science
and technology makes it possible to apply methods that guarantee food safety and quality but
also the reduction of food waste. Food processing arises from the need to preserve food until it
reaches consumers and as a way of modernizing the concept of food. However, this thematic
raises some controversy associated with less healthy foods.
This study, developed within course Food Processing Technology 4th MICF, aims to perform
comparative nutritional analysis of processed dispensed food in vending machines and their
counterparts baked/home products, in order to evaluate the potential use of fats (quantity and
quality) as a preservation mode, with potential repercussions for health. Nutritional analysis
includes the assessment of moisture, protein, fat, carbohydrates contents and fatty acid profile.
Based on the results obtained, it seems possible to realize that the compositional variability is
high and that the fat content is more related to the type of product and manufacturer than to
the point of sale (vending/traditional). Further analysis is still underway to verify these initial
trends. However, it was possible to verify the existence of a sample that did not comply with the
current recommendations regarding the content of trans fatty acids in the fat, which will come
into force on April 20211.
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Abstract
Maxillary benign fibro-osseous lesions represent a group of pathologies with similar histological
characteristics. They are fundamentally characterized by the substitution of normal bone tissue
with benign fibrous tissue. The WHO groups in this context the following entities: Ossifying
Fibroma; Gigantiform Familiar Cementoma, Fibrous Dysplasia; Cemento-Osseous Dysplasia and
Osteochondroma.
Even though Cemento-Osseous dysplasia behaves like other fibro-osseous lesion, this lesion has
the particularity of presenting histological progression, meaning that the histological
characteristics vary depending on the maturation step, which leads to different radiological
characteristics. In an initial stage, the lesion may present as a radio lucid image, osteolytic, welldefined and associated to a radicular apex, mimicking an inflammatory/infectious dental lesion.
Afterwards, the lesion appears with a mixed image (radiolucid/radiopaque), usually with an
interior rapiopacity and a peripherical halo radiolucency. Lastly, the radiographic image becomes
a well-definided, circular, completely radiopaque lesion. This condition has so many different
radiological presentations that, depending on the stage, we can have a different differential
diagnosis.
The objective of this presentation is the characterization of a focal cemento-osseous dysplasia
clinical case. It will focus on the clinic, radiographic and histological features, pointing towards
the most relevant differential diagnosis.
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Abstract
Cellular senescence is one of the hallmarks of aging. Copper (Cu) is indispensable to life but can
also promote the formation of reactive oxygen species which may induce senescence. Obesity is
seen as a form of premature aging, characterized by increased blood Cu levels and accumulation
of senescent cells in adipose tissue (1). Consequently, drugs that ameliorate obesity may also
have systemic benefits, delaying aging itself. The melanocyte-stimulating hormone (α-MSH) is
one of these examples, since α-MSH-treated obese mice had reversal of various features
described in obesity (2).
Therefore, the aim of this work is to develop a preadipocyte senescent model, induced by Cu and
examine if α-MSH can protect cells from the appearance of this phenotype.
For this, the preadipocyte cell line 3T3-L1 was treated with several concentrations of Cu (250,
500, 750, 1000, 1250, 1500 μM), in an intermittent protocol. Additionally, preadipocytes were
cultured in the presence of α-MSH (1 μM) or vehicle as control.
Cu cytotoxicity was accessed using the neutral red assay and the trypan blue staining, and 750
μM of Cu was chosen for subsequent experiments since it was the higher non-cytotoxic
concentration.
Microscopic analysis revealed that Cu treated cells presented an increased cell size a
morphological hallmark of senescent cells. Cell proliferation, assessed by cell counting after
trypan blue staining, was impaired in cells treated with Cu comparing to controls. More
interestingly, α-MSH partially rescued proliferation. The induction of a senescent profile by Cu
and the potential protective role of α-MSH is being accessed by evaluation of senescence
associated molecules (p21, p16 and MMP3).
These preliminary results describe a new in vitro method of preadipocyte senescence induced by
copper and suggest a protective role of α-MSH.
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Abstract
Time-out has revealed itself as a crucial resource for handball coaches. Nevertheless, the
literature is scarce regarding this feature. The purpose of this paper was to analyze and describe
the offensive behaviors after the time-out, to evaluate the efficacy of this moment of the game
in the victorious and defeated teams. The sample was constituted by games of 2020 European
Men´s Handball Championship such as: one game from each group between teams that moved
onto the main round, the main round, the semi-finals, 5th/6th, 3rd/4th, and final game. This
makes a total of 35 games. However only 32 were analyzed because 3 ended up with a tie. All
phases of the observational methodology were fulfilled throughout the data collection. Data were
recorded using an ad-hoc observation instrument, considering the 3 attacks of each team
following to the time-out request. Frequency and percentage measures used were the T-Test for
independent measures (p<=0,05). Over the 32 games, 137 time-outs were requested in 192
possible (71,4%), 73 of them were requested by victorious teams (76,0% of the available ones),
and 64 for the defeated teams (66,6% of the admissible ones). Time-out was solicited mostly
when both teams had the equal number of players (75,9%). In situations in which winning teams
requested for time-out, they win 52,1% of the partials in the following three attacks, whereas the
defeated teams only did that in 19% of cases. Significative statistical differences were visible in
the efficacy of the attack and shot, and the goalkeeper´s saves after time-out between
opponents, concluding that the winning team takes advantage in these three aspects. The
present study evidence that victorious teams call for time-out more times when compared to the
defeated teams and, consequently, take advantage from this feature.
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Abstract
Climate change is currently one of the main concerns that threats biodiversity, ecosystems, and
human life. These changes are associated with an increased rate of global temperatures, largely
due to greenhouse gases produced by human activities. This warming effect will have major
impacts on coastal and intertidal habitats. Intertidal communities are dynamic ecosystem
dominated by ectothermic organisms, which play an important role in nutrients cycle and host
some organisms of ecological and economical relevance. Thus, this study aims to assess the
physiological responses of two keystone species of this vulnerable ecosystem. For this purpose,
240 individuals of the snail Nucella lapillus and the mussel Mytilus galloprovincialis were exposed
to a range of temperatures. Sampling was performed in the rocky shore of the Belinho-Mar
Beach, Esposende, Portugal during low tide (Oct-Nov, 2020). Specimens were carried out to the
lab for two days of quarantine and acclimatation. Then, the organisms were placed in a bath into
individual containers. Specimens were exposed to temperature ranging from 7 up to 28°C and
measured their behavior and physiological responses for 4 weeks. At the end of the experiment,
we quantified the mortality for both species, the trophic interaction as well the reproductive
effort in N. lapillus every 48-72h. In general, both species showed relatively high tolerance to the
thermic stress applied. However, N. lapillus showed a mortality of 100% over 28°C, unlike the
lower mortality observed in M. galloprovincialis. Besides, N. lapillus displayed a temperaturedependent tendency with peaks in predation at 19°C. Reproduction peak occurred between 10
and 22 with maximum at 16°C, but without statistical significance. This study revealed the survival
threshold of two representative intertidal species facing higher temperatures, as well as the
impact on predation and reproductive behavior of N. lapillus.

537

“I want it, I got it”: determinants of impulse buying of clothes
Andrade, Darana, Faculdade de Psicologia e Ciências da Educação, Portugal
Lins, Samuel., Faculdade de Psicologia e Ciências da Educação, Portugal
Aquino, Sibele., Pontifícia Universidade Católica do Rio de Janeiro, Brazil

Abstract
Impulse buying can be defined as an unreflective, spontaneous act that prompts immediate
action. This study aimed to identify the factors that influence the impulse buying of clothes for
men and women. 355 Brazilians (222 women and 133 men) participated, with an average age of
39.93 years, who answered a questionnaire with sociodemographic questions, as well as the
instruments of the following variables: (1) personality, (2) emotions, (3 ) interpersonal influence,
(4) materialism and (5) need for cognition.
Data were collected through an online questionnaire made available on social networks, and prior
to its completion, participants were informed that their contribution would be voluntary and
anonymity guaranteed, as well as they could withdraw at any time without any kind of
repercussion. For data analysis, a Multiple Linear Regression was performed.
The results revealed that women buy more clothes on impulse than men. The impulse buying of
clothes by women is negatively correlated with the factors of personality, conscientiousness and
openness, as well as with need for cognition; and it is positively correlated with positive emotions,
normative influence, and materialism. In men, however, only the normative influence and
materialism showed positive correlations with impulse buying.
The study shows that women are more susceptible to buying clothes on impulse due to positive
emotions, which is the variable that most predicts this behavior, perhaps associated with the
feeling of rewarding or satisfying themselves. Regarding men, both the normative influence and
materialism also predict the impulse buying, revealing that men buy more clothes on impulse
when the social repercussions of their behavior are accepted, and, in relation to materialism, the
value given to material goods in general occupy an important place in their lives.
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Abstract
Pedagogical Content Knowledge (PCK) has been investigated, often in experienced or in-service
teachers. However, there is a dearth of research in neophyte and preservice teachers (PST´s). The
instructional tasks are a form of content knowledge that can be defined as specialized content
knowledge (SCK) (Dervent et el., 2018), closely connected to content development. For PST´s to
develop their content, recent Sport Education-Tactical Games coalitions have shown that the
model promotes engagement and social interactions. Improvements in game performance and
skill-execution (SE) were also reported, but there´s a lack of research concerning PST´s and net
games. To date, few studies have investigated SCK and its possible implications for student
effective learning. This study examined the effects of a physical education teacher education
(PETE) program on a PST development of instructional tasks and SCK index scores during a
volleyball unit of 10 lessons. The investigation also had the aim to test the assertion that a hybrid
combination of sport education (SE) and step game approach (SGA) can promote students´ gameplay performance, measured in relation to the effective execution of four game components. An
eighth-grade 18 students (10 girls, 8 boys; average age 13.3±0.69) of one class and their PST
participated in the study. Instructional tasks were coded in every lesson plan and, regarding game
performance, three formal game moments were recorded and coded. The main findings showed
no statistically differences in game components neither in overall game performance, however,
there was an increase from the beginning (M=0.95±0.36) to the end of the unit (M=1.07±0.35).
Concurrently, no significant differences were found in what concerns the PST SCK. The integration
of two students with disabilities in the present research may have conditioned students’ actions.
This constraint also may had impact in the PST content development.
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Abstract
Electrochemical energy storage and conversion are emerging areas in which new functional
nanomaterials are the key to success [1].
This project aims to design and prepare a new generation of sustainable, stable, and highperformance materials, prepared from natural and renewable sources (waste from pruning
grapevines) to act as electrocatalysts (ECs) for the demanding electrochemical reactions of
oxygen - the O2 reduction (ORR) and evolution (OER) reactions.
In ORR e OER, conventional electrocatalysts are based on noble metals and their oxides, such as
Pt, Pd, RuO2, and IrO2. However, these have poor stability under operating conditions, as well as
high cost and scarcity, seriously limiting their large-scale commercial applications. As an
alternative, biomass-based materials have been explored for ORR and OER in energy storage and
conversion devices, due to their low cost, abundance, and availability [2].
This work reports the preparation of novel composite materials based on biochar and metals and
the evaluation of their performances as ORR and OER electrocatalysts.
All materials prepared demonstrated moderate ORR electrocatalytic performance in alkaline
medium with diffusion-limiting current densities between -2.9 and -0.65 mA cm-2 and potential
onset values of 0.85 >= Eonset >= 0.53 V. Additionally, the materials tested showed selectivity
towards indirect pathway where O2 is reduced to H2O2- and then further reduced to water with
the number of electrons transferred per O2 molecule ranging between 1.7 and 2.9. The materials
also presented moderate OER electrocatalytic performances.

Keywords: Electrochemistry; Oxygen reduction and evolution reactions; Biomass; Biochar.
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Abstract
Colorectal Cancer (CRC) presents high incidence and mortality due to the ineffectiveness of
conventional therapies which do not always provide clearance of disease due to
chemoresistance, especially in patients with advanced stages. In the last years, immunotherapy
has evolved as a therapeutic approach in specific CRC clinical settings. Absence or downregulation
of Major Histocompatibility Complex Class I (MHC-I) in tumour cells represents a common tumour
immune evasion mechanism, making immunotherapy inefficient. Cancer stem cells (CSCs) are a
subpopulation of tumour cells displaying tumour initiation capacity and are increasingly
recognized as a source of treatment resistance. MHC I-negative cells have shown higher tumour
initiating capacity and sphere formation than MHC-I positive cells in a sarcoma model. The main
goal of this project is to evaluate whether MHC I-negative cancer cells show higher tumour
initiation capacity than MHC-I positive cells, thus displaying a CSC phenotype.
Four CRC cell lines (SW480, SW620, LoVo and Hke3) were sorted by MHC I and Lgr5 expression
and sphere formation assays were performed. Tumour xenograft experiments in NOD/SCID mice
will be done to assess tumour initiation of the different tumour cells subpopulations. Fresh
tumour specimens from patients with CRC will be sorted and sphere formation assays and tumour
xenograft experiments will also be performed.
We observed different spheroid formation ability in the 4 sorted cells groups (all, MHC I-, MHC
I+/Lgr5+ and MHC I+/Lgr5-) in the 4 cell lines, being the latter the most efficient. Formed
spheroids were fixed in formalin and will be characterized by flow cytometry after dissociation.
Immunofluorescence characterization will also be performed after being embedding in agarose.
These studies will provide new insight in stemness and tumour initiation capacities of MHC Inegative CRC cells to ultimately better understand tumour physiology and organization.
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Abstract
The Douro region is traditionally known for its Port wine production but other cultures might also
benefit from characterization and adequate dissemination. In this sense, the olive oils of this
region are being characterized, defining their intrinsic characteristics and quality attributes. As
part of this project, we aim to define the compositional range of fatty acids in olive oils from this
region, naturally influenced by the specific geographical environment, including natural and
human factors.
Sampling consisted of independent extra virgin olive oils (N = 57) from different areas of the
Douro region, NE Portugal, collected in 2020. The analysis of the fatty acid profile was performed
according to the current European standard for oils and fats (ISO 12966-2:2017). Briefly, a cold
derivatization was performed to undergo a transesterification and originate the methyl esters
further identified by gas chromatography with flame ionization.
The relative proportion of the most abundant fatty acids: oleic acid (64.7 - 74.5%), palmitic acid
(10.7 - 15.7%) and linoleic acid (7.0 - 13.7%) are indicative of a high variability between samples,
but all fatty acids were within the ranges for authentic extra-virgin olive oils according to the
Regulation (EEC) No. 2568/91 [1]. The relative percentage of total trans fatty acids was reduced
(< 0.08%) which is consistent with a low temperature extractive process.
Therefore, this assessment contributes for enhancing the knowledge of the olive heritage from
the Douro region. These results are a starting point for the overall characterization of olive oils in
this region and tentative certification as a PDO i.e., "Protected designation of origin".
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Abstract
Biogenic amines (BAs) are biologically active compounds that are produced from the
decarboxylation of free amino acids [1]. BAs initiate a wide range of physiological reactions that
may result in serious medical complications, such as cancer and neurodegenerative diseases.
Thereby, the quantification of BAs, as specific biomarkers, is highly desired for clinical diagnosis.
The most common analytical methods are based on LC-MS/MS due to the great
sensitivity/selectivity but at high-cost and resorting to specialized technicians. Alternatively,
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potentiometry with ion-selective electrodes (ISEs) offers low-cost and user-friendly
implementation, enabling fast and accurate results. In this context, the ability of cucurbituril[n]s
(CB[n]s) to form an inclusion complex with positive charge guests [2] highlights its potential to be
used as ionophores for ISEs development.
This work aims to study the effect of CB[n] size, as a recognition element, on the ISE
characteristics for BAs with high impact in clinical diagnosis. For that, sensing membranes
incorporating PVC as a polymeric matrix, CB[n] as an ionophore, tetrakis-chlorophenylborate as
an ion-exchanger, and o-nitrophenyloctyl ether as a plasticizer are under study. Preliminary
results with CB [6] showed a fast response time (<10s), high potential stability (<3mV cal-1), and
Nerstian responses for norepinephrine, serotonin, dopamine, epinephrine, and histamine.
Future work regarding the optimization and characterization of ISEs membranes with others
CB[n]s will be performed.
References
[1] M. Papageorgiou, D. Lambropoulou, C. Morrison, E. Klodzi´nska, J. Namie´snik, J. PlotkaWasylka, Literature update of analytical methods for biogenic amines determination in food and
beverages, Trends Analyt. Chem. 98 (2018) 128-142.
[2] S.J. Barrow, S. Kasera, M.J. Rowland, J. del Barrio, O.A. Scherman, Cucurbituril-based molecular
recognition, Chem. Rev. 115 (2015) 12320-12406.

544

Characterization of offensive actions in sequences with the game tied or with one goal
difference in high level handball games
Guimarães, Paulo, Faculdade de Desporto, Portugal
Maroja, Gabriel, Faculdade de Desporto, Portugal
Silva, José A., Faculdade de Desporto, Portugal

Abstract
The National teams show increasingly more tactical and balanced games, verifying often ending
in tie results or with just one goal difference. Consequently, the study of these sequences of the
game is becoming increasingly important for both coaches and investigators. Thus, the aim of the
present study was to describe and analyse the performances of both the winning and losing teams
in the game situations in which the score is either tied or with a one goal difference. In order to
develop this study, the different phases of the investigation process were acknowledged and
followed the Observation Methodology protocols. The sample was constituted by games of 2020
European Men´s Handball Championship, namely, one game from each group between teams
that moved onto the main round, the main round, the semi-finals, 5th/6th, 3rd/4th, and final
game. This makes a total of 35 games. However only 32 were analyzed because 3 ended up with
a tie. It is noticeable that the losing teams present less efficiency when the game is tied or with
just one goal difference. On the other hand, the winning teams stand-out with 59,7% attack
efficiency against 43,9% demonstrated by the losing teams. This difference is evident in the
effectiveness of shooting, with the victorious with 70,2% of effectiveness of shooting and the
defeated teams only 58,7%. It´s also relevant to remark that, in these moments, losing teams
have more technical faults (25,2%) than the winning teams (14,9%). The present study evidence
that the winning teams have superior efficiency and less ball losses in these moments of the
game, which can help explain the success in the final result of the game.

KeyWords: Handball, Attack, Efficiency, tie, game equilibrium
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Abstract
Human activities are promoting the increase of the amount of plastics in aquatic habitats.
Microplastics (MPs) are all plastic debris with a size of less than 5 mm. The MPs can have severe
consequences on fish larvae, affecting their regular feeding and development while potentially
exposing them to other pollutants. Therefore, we intend to develop an inexpensive protocol for
studying MPs in samples of fish larvae.
Pools of random fish larvae (weight of each sample between 0.1 and 0.6 g, n=3) were collected
at the Minho River estuary and digested with potassium hydroxide (KOH, 4.25 or 8.5% w/v, 4 ml
or 12 ml) to determine efficient volumes and concentrations for accounting and characterization
of the MPs present in the samples. Each sample's organic matter was digested (60ºC, 48h) and
then filtered onto glass fiber filters (Ø 47 mm, 1.6 µm retention). After drying the filters, random
sections (n=3) with a known area of each filter were selected to count and characterize the
particles in terms of type and size of MPs using microscope and computer imaging software
(ImageJ).
Overall, the MPs ranged between 41.5±11.04 and 363.0±89.59 MPs g-1 fish (for 12 mL 4.25 %
KOH and 4 mL 4.25% KOH, respectively). The volume of KOH significantly affected the total
number of MP extracted and identified per unit of weight of fish larvae (two-way ANOVA,
F=6.286, p<0.05), with higher MP extracted and identified with lower volumes of KOH (4 mL). The
KOH solution volume and concentration did not significantly affected the length of the main types
of MPs that were characterized (films and fibers, two-way ANOVA, p>0.05).
The volume of KOH per weight of the sample is an essential factor for the protocol's efficiency.
The high values of MPs per unit of mass that were found are noteworthy. Further studies should
be carried out to understand these contaminants' impacts in the early stages of fish development.
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Abstract
Acute myeloid leukemia (AML) arises from the clonal expansion of undifferentiated myeloid
precursors, resulting in impaired hematopoiesis and bone marrow failure. Most AML patients
respond to chemotherapy. However, refractory disease and relapse are common due to
measurable residual disease (MRD). Currently, MDR detection requires bone marrow aspirates,
being an invasive procedure that does not allow real-time monitoring. Therefore, identifying
innovative liquid biopsy-based biomarkers of MRD in patients´ peripheral blood would allow
minimally invasive monitoring.
Extracellular vesicles (EVs) are cell-released particles with a size ranging from 30 to 1000 nm that
can be isolated from several body fluids, including blood. Their content may reflect the
pathological state of the cell of origin, which makes them a potential source of important
biomarkers in certain diseases, including cancer.
The present work aims to study and characterize the molecular profile of EVs shed by different
AML subtypes. For that, EVs from two promyelocytic leukemia derived cell lines, HL-60 and NB4,
were isolated by ultracentrifugation. The EV size, morphology and protein content were analyzed
by different techniques: nanoparticle tracking analysis (NTA), transmission electron microscopy
(TEM) and Western blot (WB). The proteins present in the cargo of these EVs are being identified
by mass spectrometry-based proteomics and the most relevant ones will be confirmed by WB.
Future work will extent this study to more cell lines, representative of other AML subtypes and
the levels of such proteins will be studied in EVs derived from AML patients' peripheral blood
samples, to investigate their potential use as biomarkers of MRD in AML.
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Abstract
Bone metastasis occurs in 60-75% of advanced breast cancer (BC) cases, being the major frequent
sites of metastasis in this disease. It negatively affects prognosis and patient life’s quality,
representing a huge burden on the healthcare system. Once BC cells engraft in bone, they interact
with resident bone cells promoting a cycle of bone destruction and tumor growth. BC patients
are at higher risk of feeling emotionally stressed. The sympathetic nervous system
hyperactivation has shown to potentiate bone destruction leading to an extensive bone
degradation and to modulate BC progression, potentially via β2-signaling pathway [1].
This work aims to understand how the β2-signaling pathway modulates the bone metastatic niche
in BC, through three approaches: (i) evaluate the role of β2-signaling in BC metastatic niche on
human bone-tropic BC cells (Bo-1833) and its parental cell line MDA-MB-231 activity, focusing on
their proliferation, migration and apoptosis; (ii) co-culturing human osteoclast and human
osteoblasts with Bo-1833 and MDA-MB-231 secretome on bone slices; (iii) address the expression
profile of the sympathetic nerve fibers and the adrenergic receptors in human bone biopsies and
correlate with primary BC biopsies.
Once BC metastasizes to bone, it can be treated to reduce its growth, however, it cannot be
cured, remaining an issue and being handled by palliative care. As the current treatment only acts
on the symptoms and not the disease, this work will contribute to tackle this issue, increase
patient’s quality of life therefore reducing the burden on the healthcare system.
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Abstract
Nowadays, a considerable number of elderly patients are totally or partially edentulous.
Removable prosthesis are a valuable prosthodontic appliance used to replace tooth loss and
improve oral function, but their use can compromise the equilibrium of the oral cavity
microbiome. The primary condition denture wearers suffer from is denture stomatitis. Despite
the multifactorial etiology of this disease, evidences have been suggesting Candida albicans as
the primary cause of infection. The treatment is complex and should aim at denture surface and
oral mucosa. Recently, several studies have been addressing the treatment of denture stomatitis
through the release of antimicrobial agents from a delivery system, as relining materials. The aims
of this study were to evaluate the capacity of adsorption and subsequent desorption of a common
antimicrobial, chlorhexidine digluconate (CHX), from the surface of two different relining
materials (i.e. VOCO Ufi Gel® SC and Ufi Gel® hard C), by changing the CHX concentration (i.e. 0.2;
1; 2.5 and 5 %) and the incubation time (i.e. 1, 8 and 24 h). CHX effect against C. albicans and
fibroblasts cells was determined using disk diffusion test and MTT assay, respectively. Results
have shown that (1) CHX desorbs quickly, within minutes, from materials surface, (2) materials
incubated with higher concentrations of CHX and for longer times resulted in higher
concentrations of the antimicrobial agent released and, consequently, (3) greater antifungal
activity. These results were higher for the hard-relining material. The conditions which allowed a
release of CHX higher than minimum inhibitory concentration (MIC) were further access
regarding their cytotoxicity with fibroblasts cells exhibiting a concentration-dependent effect.
These results suggest that the coating of relining materials with CHX might provide a useful and
practical strategy of antifungal action to tackle denture stomatitis.
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Abstract
Cyanobacteria contain pigments to capture light energy, represented by three main groups:
chlorophylls, carotenoids and phycobiliproteins. These pigments have emerged in the recent
years as products with a great economical interest, that can be used in the food/ feed, cosmetic
and pharmaceutical industries. However, the obtaining of such compounds using classical solvent
extraction methods, commonly used in chemical industry, may lead to a 40-60% of the final costs
of production. Classic methods have several disadvantages, such as: the need of large amounts
of organic solvents, time-consuming and require extra energy input to recover solvents. For those
reasons, it is important to come up with economic and environmental-friendly solutions.
The ultrasound assisted extraction is an answer-technology when trying to achieve a sustainable
"green" extraction. Ultrasound has a significant effect on the rate of extraction; and using this
technology it is possible to complete extractions in minutes with high reproducibility, requiring
less amounts of solvent, with simple handling, and high purity of the final product.
This work aimed the optimization of the ultrasound assisted extraction of bioactive compounds
from Synechocystis salina. For that, the combination of three factors will be optimized, using a
factorial Box-Behnken design: solvent/biomass ratio (0.1-0.3 mL.mgDW-1), duty cycle (60-100%)
and amplitude (50-100%), to plot experimental test conditions. Successive extraction, with
ethanol (100%) and water (pH 7,4), were performed to obtain pigments with different polarities,
such as, chlorophylls and carotenoids with ethanolic extraction, and phycobiliproteins with
aqueous extraction. Antioxidant capacity will be determined. Results were compared with ones
obtained with a classical method (ultrasound-bath assisted extraction for ethanolic extract and
successively freeze-thaw process for the aqueous extract).
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Abstract
The curricular internship is a formative step of great impact in the personal and professional
development of the student for allowing a direct contact with the world of work. This research
aims to understand the role of the curricular internship in the transition to the job market of
psychology students. Two qualitative descriptive studies were conducted. Study 1 describes how
the curricular internship is experienced, using semi-structured interviews with three students
who were performing or who had already undergone the psychology curricular internship. Study
2 explores how the internship prepares the newly formed psychologists for the job market, using
structured questionnaires (with open-ended questions) to 30 individuals working in the field of
psychology. Qualitative data were analyzed using thematic content analysis and quantitative data
were subjected to descriptive statistical analysis. Regarding how the curricular internship is
experienced (study 1), participants focused on: characteristics of the internship, experienced
feelings, perceived support, personal and professional development, and internship phases.
Regarding how the internship prepares the newly formed psychologists for the job market (study
2) participants referred to personal and professional development and the facility and difficulty
in transitioning to the job market. Overall, results show that the distinct phases of the curricular
internship entail different responsibilities and levels of autonomy for the students and that the
knowledge and skills developed during this process promote personal and professional
development and facilitate the transition to the job market. This research also identifies areas of
improvement for internships in psychology. Therefore, the curricular internship is a deep learning
experience for both interns and future workers.

Keywords: Higher education-job market transition; Psychology; Curricular internship; Qualitative
study.
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Abstract
The expansion of the Roman Empire had a big impact on the culture and economy of Lusitania,
despite its peripheral location. There has been an intense debate about the role played by animal
husbandry and livestock trade during the different phases of the Roman Period. For example,
there are zooarchaeological evidences showing the Romans improved their cattle for larger body
sizes, in newly founded cities of the province of Lusitania (such as Emmerita
Augusta and Ammaia). However, in some early settlements, dated to the Roman Republican
(2nd/1st cent. BC), a significant increase in the size of cattle was not observed, suggesting that
local resources were not improved. Still, some sites, such as Chibanes and Mesas do Castelinho,
did show higher averages of widths and lengths in cattle bones, than contemporaneous
settlements such as Alcáçova de Santarém. This study is focused on Castro de Chibanes, in
Palmela, a fortification occupied by the Romans in the 1st century BC. We combined
zooarchaeological and archaeogenomic data to determine if new stock was introduced by the
Romans or if, alternatively, local cattle were improved. We generated whole-genome shotgun
resequencing data (Illumina HiSeqX) for cattle remains collected in Chibanes (one metatarsal and
two inferior third molars). Endogenous DNA content of these specimens was between 1.03% and
25.86% and the percentage of the mitogenome covered at a depth above 3x was greater than
99.26%. We present and discuss preliminary results of this study, particularly the analysis of cattle
mitogenomes to infer major haplogroups and investigate genetic relationships between past and
extant cattle from this region. We will try to understand if the increase in the size of cattle bones
is associated to the introduction of new genetic lineages.
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Abstract
Periodontal diseases are inflammatory disorders caused by pathogenic bacteria accumulation
around the teeth that can lead to tooth loosening and eventually its loss.[1] The main problem
with the common administration of antimicrobial agents to treat the infection is the growing
microorganism resistance to these drugs.[2]
Essential oils are biosynthesized by plants and consist on a mixture of compounds whose
synergetic effects result in antimicrobial activities of great interest, so they have been studied as
a natural medicine alternative for these treatments.[3][4]
The main objectives of this project were to study the antimicrobial activity of eucalyptus and
peppermint essential oils against planktonic Candida albicans, followed by the evaluation of their
cytotoxicity on fibroblast cells, to assess their efficacy as therapeutic agents. Different
concentrations (50%, 2% and 1% v/v) were used to perform the antimicrobial and cytotoxicity
assays.
The highest concentrations (50% and 2% v/v) of eucalyptus essential oil exhibited excellent
bactericidal activity (100%). While, at the lowest concentration (1% v/v), eucalyptus essential oil
only reduced by 91.8% (1 log) of C. albicans population. Peppermint essential oil at 50% (v/v) also
presented bactericidal activity, killing all planktonic population. And, at 2 and 1% (v/v), this
essential oil showed antimicrobial effectiveness, reducing 99.9% (3 logs) and 94,1% (1.5 logs) the
planktonic population, respectively. Regarding cytotoxicity, both essential oils exhibited a
concentration and time-dependent effect.
Together, these findings indicated that these agents are ought to be further investigated as
potentially reliable antimicrobial agents.
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Abstract
Over the last years, the importance of microRNAs (miRNAs) has increasingly been recognised.
Each miRNA is a short sequence of single-stranded non-coding RNA that influences countless
genes' expression and thereby contributes to several physiological pathways and diseases.
MiRNAs have numerous characteristics that potentially make them suitable new non-invasive
biomarkers for cardiovascular diseases (CVDs), such as its presence in many body fluids and its
stability and resistance to degradation. The growing understanding of cardiac biology contributed
to recognising specific abnormal miRNAs expression when diseases are present, which makes
them novel potential biomarkers.
Cardiac illnesses are very prevalent in canine companions. Myxomatous mitral valve disease
accounts for most cardiac diseases detected in small dogs, while dilated cardiomyopathy is more
relevant in large-sized dogs. Both diseases ultimately lead to heart failure, and recent studies have
analysed miRNAs expression in animals affected by these disorders. This interest is explained as
miRNAs may be used to distinguish different diseases' grades so the treatment plan can be even
more individualized, help monitor disease progression, or evaluate its prognosis. Moreover, a
door has opened for new potential treatments for CVDs. Knowing how physiology changes
molecularly, we can theoretically tackle these illnesses by interrupting its aberrant microRNAs
expression. This presentation reviews the most recent studies highlighting the influence of miRNA
in several cardiac diseases that affect dogs. It provides a brief overview of miRNA basic biologic
and function, the diagnostic potential of circulating miRNA as a biomarker and its specific role in
different CVDs. It also discusses known and future roles for miRNAs as clinical biomarkers and
therapeutic targets.
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Abstract
Commonly referred to as Mediterranean mussel, Mytilus galloprovincialis Lamark, 1819 is
considered an ecosystem engineer, as it maintains a useful habitat to other species, and is
exploited for food and bait purposes. Like many other aquatic organisms, the mussel can host
numerous parasites, which can cause diverse damages to its morphology and physiology. In
Portugal, M. galloprovincialis exists in different areas along the coast and is an autochthonous
species, although worldwide it is one of the most successful invasive species.
In our study, we looked for parasites of M. galloprovincialis collected in Barra beach, near the
Aveiro estuary mouth (Portugal), in September 2020, and our main aim was to identify and
quantify those macroparasites. We reported, so far, the turbellarian Urastoma cyprinae, a
parasite, normally found in the gills of the mussel. We also found the copepod Mytilicola sp., a
species commonly found in the host´s digestive tract. The recorded prevalence and mean
intensity±SD (range) values were 55.7% and 4.9±7.0 (1 - 38) worms/host for U. cyprinae, in 70
mussels analysed. The occurrence of Mytilicola sp. was occasional; we found only one host
parasitized by Mytilicola intestinalis and another parasitized by Mytilicola sp. The diversity of
parasites in mussel had reduced in recent years, however, the infection levels of U. cyprinae had
increased. This parasite was described to reduce the mussel feeding capacity, and cause
disorganization in the branchial architecture, when present in high infections.
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Abstract
More than half of patients who were admitted to intensive care units were adults over 65 and
sepsis and sepsis has become a life-threatening disorders among older patients (Liang SY, 2016,
Med Clin North Am., 34(3):501-22). Group B Streptococcus (GBS) infection accounts for more
than 50% of deaths/year in elderly population (Angus DC et al, 2013, N Engl J Med, 369, 840-51).
Despite extensive animal research in sepsis field, successful clinical translation has been largely
unsuccessful and several reasons have been given like age and loose inclusion criteria. In this
context, and considering that pneumonia induced by GBS infection is a preferential cause for
sepsis, we developed an animal model of pneumonia induced sepsis in aged animals. For that
purpose, aged C57BL/6 mice (22 months of age) were intranasal inoculated with GBS (108 CFU)
and euthanized when reaching human endpoints or in a time course interval of 24h postinoculation during 5 days. In vivo measurements of lactate (Lac) levels, a multi-organ dysfunction
marker, organs colonization (heart, lungs, liver, kidneys, spleen, and brain) and anatomical
histopathology were analyzed. 33% of aged mice infected with GBS (n=6) reached human
endpoints (clinical scores>18; n=2) at 36h and 48h after infection. Clinical manifestation of sepsis,
like lethargy, shivering, respiratory distress, body weight loss was observed 36h to72h after
infection. The in vivo measurements of Lac levels showed an increase of 3 folds (6.3 mmol/L, n=1)
48h after infection compared with the baseline levels (2.2±1,1 mmol/L; n=5) of uninfected mice.
Multi-organ GBS dissemination was observed 36h to 72h after infection. Furthermore,
histopathological examination revealed signs of inflammation and neutrophils infiltration. These
preliminary results indicate that aged mice intranasal infected with GBS develop sepsis and that
the levels of lactate might be a potential marker for identifying sepsis onset.
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Abstract
Introduction: Age-related decline in female fertility is characterized by a reduction in oocyte
quality and quantity. Although several factors can contribute to this downfall, ovarian oxidative
microenvironment, tissue inflammation and fibrosis have received increased attention.
Additionally, the role of cellular senescence is being unraveled. Therefore, in this work, it is
hypothesized that ovarian redox imbalance and cellular senescence contribute to the age-related
loss of fertility.
Methods: Wildtype (WT) (C57BL/6J) mice, Nrf2 and HFE knockout (KO) mice, and double KO mice
were used in this study. To evaluate the age-related fertility decline, the number of litters and
pups/litter was determined until the age of 10 months. H&E, Picrosirius Red (PSR), Sudan black
(SB), and Perl´s histochemistry techniques were performed in ovaries from 10-month-old animals
to determine follicle number and study ovarian morphology, fibrosis, lipofuscin, and iron
deposition, respectively.
Results: KO mice had decreased number of litters and pups/litter until 10 months-of-age in
comparison to WT animals. At 10 months-of-age, WT mice had decreased number of follicle pool
(the distinction between atretic and viable follicles was not made) and increased SB staining,
compatible with increased ovarian senescence. Perl´s staining colocalized with SB positive areas.
Ovarian fibrosis did not differ between groups.
Conclusion: Decreased follicle pool correlates with increased SB staining. Further studies are
needed to understand the mechanisms behind increased induction of cellular senescence in WT
animals.
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Abstract
ATP synthase, a mitochondrial enzymatic complex, is the main producer of ATP in higher
eukaryotes. Several post-translational modifications, particularly phosphorylation, were reported
for all ATP synthase subunits, both in physiological and pathological states, though the signalling
pathways involved remain ill-defined.
Previously, two phosphorylation sites (Thr124/317) were identified in the catalytic β subunit of
the FoF1 ATP synthase (Atp2) of S. cerevisiae. Phosphorylation of these residues resulted in Atp2p
stabilization, increased ATP synthase activity and mitochondrial respiration [1]. Yet, the kinases
involved in the phosphorylation of these residues, conserved across species, are unknown. Thus,
the aim of this study was to identify the kinase(s) involved in the phosphoregulation of the ATP
synthase β subunit. Using bioinformatic motif prediction, four kinases were selected as potential
Atp2 regulators: Cdc5, Ipl1, Hrr25 and Pkc1. Cdc28 was also evaluated since a genetic interaction
with Atp2 was previously observed. The overexpression of Pkc1, Ipl1 and Cdc5 resulted in
increased Atp2 phosphorylation, detected using Zn2+Phos-Tag™ SDS-PAGE. Overexpressing Ipl1,
and to a lesser extend Cdc5, caused an increase in Atp2 protein levels. Overexpression of Cdc5
resulted in a significant increase in mitochondrial respiration and repressing Cdc5 prevented
growth in respiratory carbon sources, suggesting that Cdc5 plays an important, unsuspected role
in mitochondrial function.
Though overall evidence supports Cdc5 impacts on Atp2, further studies are ongoing to confirm
if Cdc5 is a direct Atp2 phosphoregulator. Identification of Atp2p regulatory kinases will improve
our understanding of the signalling pathways regulating ATP synthase function.
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Abstract
Endometriosis is a gynecological inflammatory disease and one of the major causes of infertility.
This disorder is characterized by ectopic vascularized endometrial tissue growth mainly in the
pelvic cavity, which provokes pain and infertility. Diminished pregnancy success comparatively
with controls was demonstrated in a mouse model of endometriosis, supporting that animal
models constitute a valuable tool to elucidate the pathophysiology of the disease and putative
pharmacological therapies.
Metformin is widely used for diabetes type-2 treatment, reducing glucose, oxidative stress and
inflammation. In addition, metformin induces regression of endometrial implants in an
endometriosis rat model.
The aim of this study is to characterize the ectopic endometrium tissue on a mouse-model of
endometriosis treated with metformin.
In 4 groups of B6CBA/F1 mice: S-sham; M-metformin (50mg/Kg/day/3months); E-endometriosis;
EM-endometriosis with metformin, histological characterization of ectopic endometrium was
carried out by H&E, Masson´s trichrome stain, and immunolabelling of PCNA and CYP17a
proteins, markers of cell proliferation and estrogen secretion, respectively.
Histological similarities were observed between the ectopic tissue and uterus. It is possible to
observe that the ectopic endometrium layer is thinner in the EM group compared with the E
group. Soon, we will proceed to computer-assisted quantitative analysis of this tissue. PCNA and
CYP17a labeling was present in the same cells of eutopic and ectopic endometrium, with an
apparent lower frequency in the ectopic tissue in the EM group.
In addition, in untreated animals, the cavity of ectopic tissue has more flaking cells than in animals
with metformin treatment.
In sum, metformin seems to have a positive role in the control of cell proliferation and estrogen
production of ectopic endometrium, but more results are needed to conclude the effect of
metformin in endometriosis-associated infertility.
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Abstract
Mycobacterium tuberculosis is a pulmonary pathogen that causes over 1,4 million deaths per
year. Novel interventions to tackle tuberculosis (TB) are therefore urgent. TB is a heterogeneous
disease, presenting as a dynamic spectrum, which varies from mild to severe lung pathology,
disseminated forms and eventually death. The early lung immune events critically define the
outcome of TB and a role of Interleucin-1 (IL-1) in this process has been highlighted. A recent
study from our group showed that M.tuberculosis isolated from patients with more severe TB
presentations evade from mechanisms of host macrophage defence, ultimately inducing low
levels of IL-1. Building upon this study, I am investigating if and how M.tuberculosis isolates
recovered from patients with mild or severe TB manipulate the immune response in vivo, focusing
in the role of IL-1, and how that impacts the establishment and course of infection. For this, the
mouse model of infection and transgenic conditional knock out mice with IL-1R deficiency in
specific cell compartments were infected with M.tuberculosis isolates. The dynamic of infection,
in terms of bacterial loads, histopathology, cytokine quantification and analysis of cell populations
in the lung were evaluated. Results have been showing that different M.tuberculosis isolates
drive different courses of infection, highlighting the important role of the pathogen diversity.
With this study, I expect to offer novel insights on the mechanisms underlying the host-pathogen
interplay during TB.
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Abstract
Society´s dependence on energy is increasing considerably, raising the need to capture
sustainable energy. Thermoelectric generators (TEGs) are devices based on the Seebeck effect
and have the ability to convert waste heat into electrical power for powering devices, for instance
in remote locations. These devices are characterized by the figure-of-merit, ZT=S^2\sigma/k, or
by the power factor, PF=S^2\sigma (\sigma, electrical conductivity; k, thermal conductivity; S,
Seebeck coefficient) [1]. Flexible TEGs are usually made by using simple printing methods and
printable inks. These inks are a mixture of inorganic material and organic material, composed by
microparticles of thermoelectric material, and the organic material polymer to give the desire
flexibility depending on the final application [2]. One of the devices´ problems is their low
efficiency, less than 5% in rigid TEGs and even lower in flexible TEGs due to polymeric binders.
One of the techniques used to increase the performance of these devices is the mixture of
nanoparticles with the microparticles of the TE material. In the presented work we used multi
walled carbon nanotubes (MWCNTs) due to their poor thermal conductivity, high electrical
conductivity and filtering effect. Herein, several flexible printed thermoelectric films are prepared
using stencil printing and PET substrate. The inks used result from mixing Bi2Te3 microparticles
(S~-150uV/K and \sigma=21.9S/m in bulk) with different weight percentages of MWCNT and an
optimized concentration of polymeric binder (25 wt%). The full characterization will be presented
and thoroughly discussed in this presentation, aiming to understand the influence of using
MWCNTs as a doping material. Early results shows a maximum of 3.5S/m and 0.49uW/(K^2.m)
for the sample with 0.1wt% of MWCNT.
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Abstract
With the increase of impermeabilization in urban areas is of outmost importance that these
territories include vegetation as a building material when planning a resilient development to
strike climate change challenges. The inclusion of nature-based solutions, in the contemporary
urban environment, has been increasingly recognized as a good practice, used to improve life
quality and sustainability. One of these solutions are green roofs, which offer countless ecosystem
services by increasing the green area in urban context and acting as an ecological corridor for
biodiversity. These green systems can be placed at ground level or on top of buildings, improving
not only their thermal comfort and energy savings but also their longevity. Besides that, they
reduce the impact of precipitation peaks through rainwater retention and controlled drainage
and mitigate urban heat islands. As landscape interventions are becoming more prominent within
major city buildings, the aim of this study is to promote green infrastructure, such as green roofs,
especially those that can be installed in new or pre-existing buildings. To materialize this new
paradigm, strategic planning is required to achieve technical successful and socio-economic
viable solutions. In this way, this study intents to assess the potential of green roof
implementation in one of the oldest towns of Portugal, Ponte de Lima. The research includes: (i)
land use change and green infrastructure analysis; (ii) select informative spatial multiple criteria;
(iii) and develop multi-objective model in order to locate and define priorities to green roofs
inclusion. Thus, in this research spatially explicit models development, that includes biophysical,
ecological and economic variables and local land use planning options, supports local analysis and
sustainable proposals in order to transform conventional to private and public green roofs.
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Abstract
The implementation of the passive play rule in handball has always been a topic that generated
a lot of discussion, as it may assume a determinant role in the final outcome of the matches. Over
the years, several changes have been introduced in the application of this rule, such as the
limitation of 6 passes to shoot, after signaling passive play. The aim of this study was to
characterize and eventually differentiate the behavior of victorious teams from the defeated,
after the signal of imminent passive play. The sample was constituted by games of the 2020
European Men´s Championship and includes the games of the first phase between the teams
qualified for the main round, all main round matches, semi-finals and the qualification games for
the 5th/6th, 3rd/4th and 1st/2nd places. Of a total of 35 games, 32 were analyzed, as 3 ended in
a draw. All the phases of the investigation process from the Observational Methodology were
fulfilled and data were recorded using an ad-hoc observation instrument, covering all attacks
subsequent to the signaling of imminent passive play. Data analysis was performed using
frequency and percentage measures and the T-test of independent measures (p<=0.05). The
most relevant results were: 1- the winning teams are submitted to "imminent passive play" more
often than the defeated teams (209 vs 156); 2- the highest incidence occurred whenever each
team was winning by 1 goal (18.9%); 3- regarding the playing time, the defeated teams enter
more often in "imminent passive play" on the initial 5 minutes and the winning teams more often
on the last 10 minutes; 4- in the T test, there were statistically significant differences (p = 0.02)
between victorious and defeated teams in the frequency of technical fouls (defeated end 28.1%
of their attacks with technical foul and the victorious teams 15.9%) ; 5- defeated teams were
sanctioned for passive play 6 times and winning teams 2 times.

Keywords: handball, passive play, European championship
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Consumer Behavior During the Pandemic: A Qualitative Study
Carneiro, João, Faculdade de Psicologia e Ciências da Educação, Portugal
Lins, Samuel, Faculdade de Psicologia e Ciências da Educação, Portugal
Aquino, Sibele, Faculdade de Psicologia e Ciências da Educação, Brazil
Costa, Raquel, Faculdade de Psicologia e Ciências da Educação, Portugal

Abstract
The present study aimed to identify which products were most desired and most bought among
the Portuguese during the COVID-19 pandemic. The study had 405 Portuguese participants (289
women and 116 men), with an average age of 42.16 years (SD = 12.93), who answered an online
questionnaire. Participants were asked to answer the questions "What products did you most
want to buy?" and "What products did you buy the most?". The data was analyzed through
content analysis, and the responses were grouped into fifteen categories: (1) Food, (2) Cleaning
products, (3) Health products, (4) Clothing, (5) Essential goods, (6) Personal hygiene, (7)
Recreational drugs, (8) Media and entertainment, (9) Furniture and decoration, (10) Beauty
products, (11) Transportation, (12) Household appliances, (13) Electronics, (14) Leisure and sport,
and (15) Others. It was found that even though "Food" was the most frequent category in the
answers of both questions, there were differences between them in regard to the second and
the third most frequent categories. Thus, it was verified that the categories "Cleaning products"
and "Health products" were among the most bought products, while "Clothing" and "Media and
entertainment" were among the products most wanted, therefore reflecting the impact of the
pandemic on consumer behavior.
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Abstract
Even with the extraordinary progress in biomedical sciences, the knowledge and understanding
of zoonoses and pathogens diversity is still very limited. While DNA viruses have been evolving
for millions of years, RNA viruses seem to have a much more recent evolution. Due to their error
prone polymerase/reverse-transcriptase (≈ 10-4/site/replication cycle), RNA viruses have more
genetically diversified populations, RNA virus genomes are very variable in sequence, and
different isolates from the same virus usually have many single nucleotide polymorphisms. A
typical SARS-CoV-2 virus accumulates two single-letter mutations per month in its genome, a rate
of change about half that of Influenza and one-quarter that of HIV. New studies indicate that the
average of accumulated mutations for SARS-CoV-2 is about 1.75 new mutations each month.
In this work we intend to review and characterize the genetic diversity of the SARS-CoV-2 virus.
We used two databases (GISAID-https://www.gisaid.org/ and COVID CG-https://covidcg.org/) to
retrieve the complete SARS-CoV-2 genome sequences of all variants discovered until 5 February
2021. We then used an in-house python script to obtain sequences with at least 98% of pairwise
identity when compared to the reference genome. The sequences with unidentified nucleotides
(n>1) were also eliminated. An alignment of all sequences was performed to detect the
intraspecific genetic diversity. Our alignment presented a percentage of pairwise identity of
99.99%, and a percentage of identical sites of 99.7%. A sliding window analysis of this alignment
was done to visualize the most conserved regions.
We intend to use these results to define the most conserved regions of SARS-CoV-2, so that we
can calculate the best and more efficient primers for the detection and identification of the virus.
This methodology will then be applied to other highly infectious viruses.

Keywords: SARS-CoV-2 genetic diversity, pairwise identity, alignment, primers.
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Abstract
Malaria is a major cause of mortality and morbidity worldwide. According to the latest World
Malaria Report, there were 229 million cases in 2019. The etiological agent of this disease is
transmitted through the bite of infected Anopheles mosquitoes, which introduce the parasites of
the genus Plasmodium into the host skin. The circumsporozoite protein (CSP) is the most
abundant protein on the surface of Plasmodium sporozoites, the motile and infective stage of
malaria parasite transmitted by the mosquitos. CSP contains central repeating motifs and it
mediates sporozoite adhesion to target cells. Antibodies (Ab) against the central CSP repeats of
different plasmodial species are known to block sporozoites infectivity. We have demonstrated
that an anti-repeat monoclonal Ab, capable of sterile protecting mice against infectious
sporozoites, kills parasites by stripping off the protective CSP surface coat, rendering the parasite
membrane susceptible to the sporozoites pore-forming-like protein secreted to wound and
traverse the host cell membrane.To further increase our knowledge on effective anti-CSP Ab, we
screened a Fab library that was generated in our group following intradermal immunization of
mice with radiation-attenuated sporozoites combined with Fab phage-display technology. From
the CSP-specific Fab library, we selected 43 Fab presenting unique full-length sequences and
screened for their capacity to bind CSP repeated region, in particular, minor, major and junctional
regions. Periplasmic extracts of 43 Fab were produced and their presence confirmed by Western
Blot against the myc-tag. The Fab binding capacity to the several regions of the CSP is being
assessed by ELISA. The most effective binders will be purified by affinity chromatography and
their functionality will be further evaluated by in vitro and in vivo assays.
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Abstract
Carbon Quantum Dots (CQDs) are, by definition, a type of carbon-based nanomaterial less than
10 nm in size. They have been quite studied and explored thanks to their attractive properties:
high photostability, tuneable photoluminescence, biocompatibility, low cost and simple
production, small toxicity, adjustable surface, among others. Its application mainly involves
bioimaging, biosensing, photocatalysis, electrochemical and chemical detection, which can be
very useful for very different real-life purposes, such as food quality, environmental or health
control.
Several approaches of obtaining CQDs can be found in the scientific literature, and the method
of synthesis chosen depends on the intended application and on the carbon source. The
microwave-based method exploited in this work for CQDs green-synthesis provided short
reaction times, strict control of reactions conditions, reproducibility, and safety. Thus, the
influence in the CQDs properties of several synthesis variables, namely temperature, microwave
power, reaction time and ratios of reagents, were assessed by using a multivariate chemometric
approach and Design of Experiments. The CQDs properties were monitored by UV-vis
spectrophotometry,
fluorescence
light
emission
and
quantum
yield
(QY).
Preliminary results showed that the temperature is, by far, the most impacting variable in the QY
(average effect = 63.2%) followed by the reaction time (average effect = 12.0%) and interactions
of the reagents´ ratio and temperature. The microwave power had no impact on the QY, at least
within the tested domain (30-90W).
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Abstract
Biocides are a group of chemicals whose main purpose is to kill or repeal target organisms.
Despite its effectiveness towards target species, they are able to severely impact the environment
in which they are introduced, putting at risk several non-target species, ecosystem equilibrium,
and even Human health. Tributyltin-based compounds (TBT) are one of those chemicals found in
the environment, although banned due to unacceptable risk to non-target species and high
environmental persistence. Triops longicaudatus is a small fresh-water crustacean from the wellknown Branchiopoda class and considered a living fossil. These organisms are present in
temporary ponds worldwide and have important ecological functions as they act as pest control
for mosquito populations known to be disease vectors. Despite fitting the profile of a good model
organism, information about this species is quite scarce. This study aimed to evaluate sublethal
effects caused by an acute TBT exposure to three environmentally relevant concentrations
(0.075, 0.25 and 1.54 µg/L) by recording the organism´s locomotory behaviour. After 90min of
exposure, the organisms were individually recorded, and the resulting recordings were analysed
using an artificial neural network that aimed to create distinct behaviour patterns. The results
defined by the neural network showed six different types of behaviour influenced by the exposure
with TBT thus, showing alterations even at residual concentrations. Furthermore, these results
will be linked with transcriptomic results obtained previously to bridge behavioural changes to
specific gene expression. These results highlight the sensitivity to chemicals of T. longicaudatus
in behavioural and ecotoxicological tests.
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Yin Yang - The two sides of a Teacher
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Abstract
This assignment is written as part of the Psychology unit included in the curriculum of the 2nd
Cycle of the "Teaching Physical Education in Primary and Secondary Schools" course offered by
the Faculty of Sports of the University of Porto. It aims to identify some of the personal
characteristics that I, as a teacher of Physical Education, should improve, as well as some of those
characteristics that can be considered positive. For the purpose of this study, I had to create a
questionnaire where a group of people close to me indicated 6 characteristics that they
considered dominant in my personality. For the presentation and discussion of this research
work, a website was developed which is divided into distinct pages reserved for the display of
each of these characteristics, as well as for the exemplification of each of the contents, namely:
Communicative, Creative, Disorganized, and Demotivated. Four distinct projects were elaborated
for the development and the applicability in physical education classes. From this study it was
possible to understand the importance of a healthy communication style with the school
community while developing an inclusive and harmonious climate among different groups; the
importance of always staying concerned, as a teacher, with fostering creativity and creative
thinking, with stimulating imagination and promoting tolerance towards new ideas; the influence
of the teacher's satisfaction with the work on the students' participation and interest; and finally,
this research points out to the need of not limiting our actions only towards becoming more
productive, because unproductive moments are also important, and I am referring here to the
moments of healthy and pleasurable rest, intended for leisure. Although this study manages to
discuss the selected characteristics from a literary point of view, there is a need for longer, more
elaborated projects that would analyze each of the results individually.
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Synthesis of sugar-coated marine polymeric nanosystems for topical delivery of bioactive
agents
Serrasqueiro, Filipa, Faculdade de Farmácia, Portugal
Barbosa, Ana Isabel, REQUIMTE, Portugal
Costa Lima, Sofia A., REQUIMTE, Portugal
Reis, Salette, Faculdade de Farmácia, Portugal

Abstract
Marine polymeric materials are abundant, low cost, biocompatible, and biodegradable, and were
thought to be used in context of skin drug delivery towards inflammation. Two marine
polysaccharides, fucoidan (F) and chitosan (C), were explored as polymeric nanoparticles
functionalized with sugars to modulate macrophages. The functionalization with sugars, D-(+)mannose and mannan, followed both carbodiimide chemical reaction using EDC/NHS, and
adsorption.
All F/C nanoparticles were prepared in 5/1 ratio, were characterized in terms of mean size, size
distribution, zeta potential, morphology by transmission electron microscopy, and chemical
interactions using Fourier transformed infrared spectroscopy. The presence of sugars was also
verified using an agglutination assay. Nanoformulations storage stability was evaluated at room
temperature and 4ºC.
Functionalized and nonfunctionalized nanoparticles ranged from 250 to 400 nm, are usually
monodisperse, and show a zeta potential between -15 and -50 mV, depending on the presence
of sugar moieties. Cell viability was assessed in a Human monocytic cell line (THP1) using the
resazurin assay. Sugar-coated 5F/1C are biocompatible up to 0.5 mg mL-1 in polymer. The
nanoparticles will be loaded with fluorescein to proceed with internalization kinetics studies.
The obtained data confirms the successful coating of 5F/1C nanoparticles with two sugar
moieties, and the biocompatibility conditions to proceed with their biological evaluation.
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Abstract
Maleic anhydride derivatives are among the compounds that constitute the monomeric units of
stimuli-responsive polymers most commonly referred to as smart materials. These
polyanhydrides have also been shown to have enormous potential in the development of drug
delivery systems. Acknowledging that the observed properties of a polymer are hugely
determined by the properties of its monomers, it is crucial the knowledge and interpretation of
the fundamental properties of the monomer molecule.
For this work, currently in its early stages, we intend to study and to quantify the fundamental
thermodynamic properties of several maleic anhydride derivatives by experimental methods in
tandem with high-level computational studies. The experimental part involves the determination
of the condensed-phase enthalpies of combustion and formation, as well as, the phase transition
enthalpies, using combustion calorimetry, Knudsen effusion and Calvet microcalorimetry
techniques. The experimental thermodynamic data gathered from these studies will allow the
calculation of the gas-phase enthalpy of formation of the maleic anhydride derivatives under
study. In addition, the gas-phase energetics studies will also be supplemented by an intensive
computational aspect that will be performed using several methods at several levels of theory: at
the DFT level, high-level methods at the G3 level, and high-level methods at the G4 level. This
multi-level computational study will allow for a comparative evaluation of the accuracies of the
different theoretical methods used. Moreover, the computational results will not only lead to the
calculation of a theoretical gas-phase formation enthalpy but will also provide information
regarding the structure of the compounds of interest, as their most stable conformers. This
computational aspect will allow us to critically interpret the experimental results obtained and to
predict the properties of related compounds whose experimental study is not possible.
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Abstract
Given the increasing concentration of human population in urban and peri-urban areas and the
need to reduce the carbon footprint of food, it is crucial to produce closer to the urban
agglomerations. In this sense, edible vertical gardens can represent an opportunity for local food
production for families´ own consumption and can contribute to the sustainable development of
cities and peri-urban areas, and consequently shorten the food supply chains. These structures
also present themselves as an opportunity to deliver several ecosystem services to different
extents, such biodiversity promotion, well-being and human comfort, carbon sequestration, air
purification and positive effects on the microclimate. However, there are still lack of knowledge
concerning operational aspects such irrigation needs, selection of the most adequate plant
species and needed adjustments of the system when facing abiotic stresses (e.g., lack/excess of
water, extreme air temperature oscillations). Therefore, technical guidelines on the
establishment, maintenance, viability and productivity of this type of green walls are needed.
This work intends to study the installation, maintenance and viability and yield of an ornamental
and edible polyculture vertical garden. For that, a pilot vertical garden will be implemented at
Campus Agrário de Vairão, in collaboration with the company Neoturf.
The main objective is to understand if these systems can be a profitable solution for the future of
urban agriculture, as well as for the supply of family needs when there is no availability of soil or
other infrastructure for food production.
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Abstract
Natural products have been used in traditional and modern medicine. The discovery of new drugs
with pharmaceutical potential initiates with target identification, followed by testing of libraries
of extracts, fractions of extracts, and pure chemicals, using screening methods. Peroxisome
Proliferator-Activated Receptors (PPARs) are ligand-activated nuclear receptors involved in
several metabolic and cellular processes, such as fatty acids oxidation, inflammation, and lipids
storage. Three PPAR isoforms (α, β and γ) have been identified, responding to a spectrum of
endogenous and exogenous compounds. In this work, the rate of induction of PPARs by
cyanobacteria metabolites, provided by Blue Biotechnology and Ecotoxicology Culture Collection
(LEGE-CC), was determined using an optimized system of two modified vectors. The first vector
(mpFN26A) hosts the constitutive transcription of chimeric proteins, including the three PPAR
ligand binding domains, that transactivate a second vector (mpGL4.35[Nluc]), in the presence of
PPAR ligands, producing a luminescent measurable signal. This system, can be used in uniplex
(with each PPAR individually) and triplex modes. Fold induction in uniplex mode was 6.7 ± 3.1,
49.7 ± 32.9, and 6.5 ± 1.1, while in triplex mode was 2.6 ± 0.2, 14.7 ±1.8 and 16.9 ±1.7, for PPARα
(Wy 14643), -β (GW 501516), and -γ (rosiglitazone) agonists, respectively. To characterize the
sensor, PPARγ and rosiglitazone were selected. The sensitivity and dissociation constant (Kd)
equaled 2.56 nM and 18.74 nM in uniplex mode, and 16 nM and 161.5 nM in triplex mode,
respectively. After optimization, a total of 105 strains were analysed, each HPLC fractionated in 8
fractions, with a total of 840 fractions screened. Fractions causing expression repression (<0.5;
17) or induction (>2.0; 38) in triplex mode were confirmed in uniplex assays. Results indicate that
this approach is efficient and can be used to bioprospect large libraries of compounds.
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Abstract
In Handball the matches result is often decided in the final period of the game. However, there is
a research gap with regard to this topic. I order to fill this gap, this study analyses the last five
minutes of the games, with the aim of understanding the behavior of the marker in this period as
well as the factors that influence the result of the game in these last minutes. This investigation
also intended to characterize the behavior of the victorious and defeated teams in these
moments of the matches. For the accomplishment of the present work, the phases of the
investigation process from the Observational Methodology were fulfilled. The data collection was
recorded using an ad-hoc observation instrument and its analysis performed using frequency and
percentage measures. The sample was constituted by matches of the 2020 European Men´s
Championship, namely, the matches form the first phase between the qualified teams for the
main round, all the games of the main round, semi-finals and the qualification games for the
5th/6th, 3rd/4th and 1st/2nd places. Of a total of 35 games, only in five games (14,3%) was
verified a change in the result (win / draw / defeat) in this phase of the matches. With regard to
the last 5 minutes of the games that end with victory / defeat (n=32), we realize that: i) the
winning teams, have predominantly an advantage over the defeated teams (93,8% of the cases);
ii) only in 2 games (6,2%) there is an alteration in the result with regard to victory, draw or defeat;
iii) the winning teams ended up with a positive partial in 40,6% of the cases, while the defeated
teams reduce the disadvantage in 28,1% of the games; iv) in 31,3% of the matches there is no
variation in the result, as it turns out a tie; v) the variation of the result in 1 and 2 goals, it´s verified
in 62,5% of the matches.

Keywords: Handball, Attack in the last 5 minutes, Effectiveness of the attack.
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Abstract
Osteosarcoma is a malignant primary bone tumour that can be recognized by osteoid or
immature bone production [1]. This type of cancer often develops metastasis and the current
chemotherapy is not efficient in these cases [2]. Flavonoids are compounds known for their antiinflammatory, antioxidant, as well as anti-cancer properties. For these reasons, in this in vitro
study, the human osteosarcoma cell lines MG-63 and Saos-2 were exposed to 14 different
flavonoids, structurally related to the flavonoid fisetin, with various substitutions (e.g. OH, OCH3)
in positions 5, 7, and 8 of A-ring; 3´ and 4´ of B-ring; and 3 of C-ring (Figure 1). After exposure to
flavonoids (0-160 µmol/L) for 48 h, cell viability percentage was estimated by performing
colorimetric assays with the tetrazolium salt reagent WST-8 and the electron-mediator 1Methoxy PMS. Among the most active flavonoids, robinetin, gossypetin and myricetin were
chosen for future oxidative stress studies within this project.
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Figure 1 Structure of the flavonoids evaluated
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Abstract
Lipids are a major class of biomolecules responsible for critical biological roles in regulating many
vital biological pathways and pathophysiological events. Moreover, many diseases are associated
with disruptions in lipid metabolism and function including neurological disorders, autoimmune
diseases, and cancer [1,2]. A considerable amount of lipid research relies on the use of chemical
tools or probes. Regarding live cell experiments, fluorescent labelling is used as the preferred tool
for the investigation of biological functions involving lipids, namely for clarifying metabolic
pathways and molecular mechanisms of diseases where these molecules are of crucial
importance [3]. Hence, the development of fluorescent lipid analogues has received increasing
interest in recent years.
In this work, we developed a bioconjugation method based on N-hydroxysuccinimide (NHS)
chemistry to produce fluorescent lipid probes easily. A classic organic synthesis procedure was
established concerning the functionalization of phospholipid analogues with coumarin
fluorescent probes through NHS coupling. The newly synthesised probes were submitted to
fluorescence characterization. Further studies are currently in progress to convert this method to
an automated flow procedure based on multi-syringe flow injection that will allow tailoring the
most suitable conditions for bioconjugate synthesis.
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Abstract
Fisetin is a natural compound of the flavonoid class that is present in several fruits and vegetables.
Despite exhibiting antiproliferative action in some cancer models, there are still questions
regarding its effective therapeutic potential. The work to be developed aims to analyse the effects
of fisetin derivatives in terms of cell death mechanisms in two human osteosarcoma cell lines MG-63 and Saos-2. For this, cells were exposed for 48 h to 14 fisetin derivatives (0-160 µmol/L)
with various substitutions in positions 5, 7, and 8 of A ring; 3´ and 4´ of B ring; and 3 of C ring
(Figure 1). After exposure, cells were fixed, stained with sulforhodamine B [1], and used for
micrograph and quantitative microplate analysis. Based on the results obtained in this project,
the flavonoids robinetin, gossypetin and myricetin were chosen for the subsequent assays for the
investigation of apoptotic cell death, using previously reported techniques [2].
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Figure 1 - Structure of the flavonoids evaluated
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Abstract
Quercetin is considered the main flavonoid in the human diet. Although several benefits of
quercetin have been described for vertebrates, quercetin has a chemical structure susceptible to
the formation of compounds capable of creating adducts with DNA and therefore its toxicity
evaluation is mandatory. The present work aims to evaluate the genotoxic potential of quercetin
using the in ovo model - Hen´s egg test - micronucleus (HET-MN) test, in line with the 3R´s:
replacement, reduction and refinement. Three experimental groups were defined: quercetin
doses of 1 µg; 10 µg and 100 µg, administered on day 8 of egg incubation as 150 µl of quercetin
solution / egg. At d11, micronucleus formation in the experimental groups was assessed in
chicken embryo blood smears, and compared with the negative control (0 µg) and positive
micronucleus formation control (550 µg methyl methanesulfonate). Dose-dependent
micronucleus induction was observed; however, only the highest dose tested (100 µg) showed a
significant difference with the negative control (P< 0.05). These results suggest that quercetin has
a mutagenic potential in high concentrations, which may be related to its self-oxidation capacity,
culminating in the formation of DNA adducts.
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Abstract
Polycyclic aromatic hydrocarbons (PAHs) are formed during incomplete combustion of organic
matter. They are present everywhere and are always found as a mixture of individual compounds,
showing a very considerable persistence in the environment, with a high tendency to
bioaccumulate, because they are not easily degraded. Among the many existing PAHs, that can
be found in terrestrial and aquatic plants, in soils and sediments, in water and in the atmosphere,
16 are considered as priorities pollutants because they are more toxic, mutagenic, and
carcinogenic than the others, deserving special attention due to the risks that they can offer to
human and other animal health. In order to determine the content of 17 PAHs (16 of which are
the priority ones), soil samples from places subject to forest fires were analysed. The research
focused on two different study areas in the Iberian Peninsula, one in Spain located in the Serra or
Montes do Forgoselo, and the other in the Portugal-Spain border located in Portela do Homem.
QuEChERS a fast, easy, cheap, effective, robust, and safe extraction method was used as sample
preparation technique, combined with high-performance liquid chromatography method
coupled to a diode array detector and a fluorescence detector (HPLC-DAD-FLD). The analytical
method provides reliable, accurate and precise data. The results obtained demonstrate that the
concentration of PAHs in soils that suffered combustion, or influenced by it, is higher than the
concentration of PAHs in soils that have not suffered combustion reaching, in the worst case, a
total PAH content of about 1,28 µg/g.
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Abstract
Due to the covid-19 pandemic, the opportunity arose to perform a remote audit that consists of
conducting a digital audit using Information and Communication Technologies. This form of
auditing is included in the ISO 19011/2019 standard, having recently been reinforced by ISO
9001/2020 "Auditing Practices Group". The objective of this study is to put into practice the
standards contained in ISO 19011/2019 regarding remote auditing. The remote audit was carried
out at a restaurant establishment to verify the degree of compliance of the activities, processes,
and products, as well as the company's internal objectives. Initially, audit planning was carried
out through documentary analysis and the elaboration of a checklist. Subsequently, the remote
audit took place by videoconference via Zoom, consisting of an opening meeting, an audit, and a
closing meeting. Finally, the audit report was prepared. Of the 58 target assessment
requirements, 24.1% were not auditable. Thus, the audit found a compliance rate of 100% of the
parameters audited. Despite the advantages of this form of auditing, such as convenience,
accessibility, and speed, this approach has several gaps. First, it was not possible to verify the
hygiene conditions and the operationalization of the employees. Then, it is necessary to have
confidence in the auditee, because the audit is carried out using previously selected images and
may not represent the reality in loco. That said, we propose two possible ways to solve these
problems: 1) perform the remote audit live on the spot, obtaining a more realistic perception of
the place; 2) carry out a hybrid audit (face-to-face and virtual). We conclude that remote auditing
can be useful in certain phases of the audit process, even considering the existing limitations.
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Abstract
Leishmaniasis is a vector-borne parasitic disease caused by over 20 Leishmania species. It affects
approximately 12 million people worldwide, with over 1 million new cases every year. Visceral
leishmaniasis (VL), the most severe form of the disease, is fatal if left untreated. VL is mainly
associated with L. infantum or L. donovani infection, as these parasites can infect the host internal
organs, particularly the liver, spleen and bone marrow. Atypical clinical presentations are often
reported and involve lung pathology and colonization by the parasites. Our group has shown using
whole-mouse in vivo imaging that following blood dissemination Leishmania parasites can be
detected in the anatomical regions of the lungs, liver and spleen. However, parasites persistence
remains associated with liver and spleen. Based on these findings we are now exploring the host
response mechanisms that efficiently eliminate parasites in lungs and that might be dysregulated
in hosts with atypical clinical presentations. To do that, mice were infected with luciferaseexpressing L. infantum amastigotes and the presence of parasites was confirmed by in vivo
bioluminescence imaging of the whole body and the isolated organs of interest. At fifteen minutes
post-infection the bioluminescent signal in the lungs corresponded to about 40% of the whole
body and to 94% of the isolated organs. This signal drops to less than 5% at one day post-infection.
Tissue preparations were analyzed using Hemacolor Rapid staining and immunofluorescence
microscopy analysis. For this analysis, an anti-luciferase antibody is being used to label parasites
and anti-F4/80, anti-CD11c and anti-Ly-6G/Ly-6C antibodies to label the different phagocytic cells.
With this project, we expect to contribute to better understand Leishmania host tissue tropism.
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Abstract
Triple-negative breast cancer is an aggressive form of cancer, that lacks the expression of
therapeutic targets as estrogen and progesterone receptors, and the overexpression of human
epidermal growth factor receptor 2. Given the lack of current efficient target therapies,
radiotherapy is widely used for patients with this tumor. However, TNBC cells are more
radioresistant than the other breast cancer subtypes and have been associated with a higher risk
of locoregional recurrence following radiotherapy. As radioresistance cannot be fully explained
by cancer cell genetic instability or clonal diversity, attention has also to be paid to immune cells
that may dictate radiotherapy success, namely macrophages that are an abundant immune
population at breast cancer microenvironment.
Thus, the major goal of this work is to develop a 3D model that mimics the breast cancer
microenvironment and to highlight the immune-mediated radioresistance mechanisms,
underlying TNBC locoregional recurrence. Therefore, radiosensitive (MDA-MB-231) or
radioresistant (MDA-MD-231-RR) TNBC spheroids are been formed and mixed with human
monocytes to establish radiosensitive or radioresistant immune-spheroids. One-week-old
immune-spheroids will be submitted to 2.67Gy for 5 days. Then, cancer cells and macrophages
will be characterized regarding their viability, proliferation, apoptosis, and the acquisition of an
epithelial-to-mesenchymal transition phenotype. The impact of ionizing radiation and
macrophages on cancer cell immunogenicity will be assessed through flow cytometry. The impact
of ionizing radiation and cancer cells on macrophage inflammatory and activation profile will be
also assessed through cell surface receptors expression by flow cytometry. The secretome will be
collected to study the presence of immune mediators through Multiplex Cytokine Array. In
parallel, the involvement of conventional radioresistance signaling pathways will be exploited.
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Abstract
The severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) has been studied worldwide
due to the serious pandemic caused. As of June 15, 2020, WHO registered 7805148 confirmed
cases and a total of 431192 deaths due to coronavirus disease (COVID-19), over 216 countries.
(1) COVID-19 is an infection disease caused by SARS-CoV-2 that after 4-6 incubation days leads to
development of flu-like and pneumonia symptoms that can worsen and lead to fatal respiratory
failure. (2) Still, many infected people have mild or no symptoms.
The SARS-CoV-2 virus needs a cell surface receptor so that they can invade the host cells. This
receptor can be Angiotensin Converting Enzyme 2 (ACE2), a key determinant for the virus entry
and pathogenesis. (3) On the other hand, SARS coronaviruses present a coating protein - Spike and its interaction with the ACE2 receptor triggers the fusion between virus envelope and host´s
cell membrane and consequently the release of nucleocapsid into the cytoplasm. (2)
There are some ACE2 or Spike polymorphisms (SNP) that modifies the affinity between this
proteins and lead to an increase in the host´s resistance or susceptibility state (4), as well as affect
the SARS-CoV-2 severity and spread. (5) Identify variants on host´s ACE2 receptor or on SARSCoV-2 Spike protein that modify the host´s response and so, the susceptibility to the virus or the
severity of infection, can help in diagnosis, prognosis, and treatment phases. In this review, we
identify some of these variations and try to understand their consequences either in the host or
in the virus.
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Abstract
Ulva spp. are green seaweed (Chlorophyta) present on coastal ecosystems, that beside food
purposes, may be a source of bioactive compounds, including carotenoids, polysaccharides and
phenolic compounds. These compounds have demonstrated antioxidant properties, among
others, and thus can be a natural alternative for nutraceutical and/or cosmetics industries.
Light has a great influence on algae growth, metabolism, and particularly on the production of
bioactive compounds. Previous studies within our group with Ulva strains, that used different LED
qualities to explore their role in regulating those parameters, revealed that red light induces
growth and green light stimulates carotenoids production and antioxidant activity.
Thus, the aim of this work is to continue those experiments in order to better understand how
switching light quality, from red (R) to green (G), on Ulva spp. would induce growth and then the
production of bioactive compounds.
Hence, using Ulva spp. collected in Belinho-Mar rocky shore and after an acclimation period, two
main scenarios to evaluate light switching from red to green were tested: a) 7 days R + 14 days G
and b) 14 days R + 7 days G. Monochromatic red, green, and fluorescent polychromatic light were
used as a control. During the experiment, biomass was sampled at 0, 7, 14 and 21 days, and were
determined: biomass growth (fresh weight); antioxidant activity and compounds composition:
carotenoids, total proteins, carbon hydrates and phenolic compounds.
The results of this study intend to extend the current knowledge on the influence of light
wavelengths on growth and production of bioactive compounds by Ulva spp., envisioning possible
industrial applications.
Acknowledgments
GENIALG: GENetic diversity exploitation for Innovative macro-ALGal, funded from the European
Union´s Horizon 2020 Framework Programme, grant agreement No 727892.

584

Rem Koolhaas: Delirious Countryside
Ciavattini, Giacomo, Faculdade de Arquitectura, Italy
Guerreiro, Filipa, Faculdade de Arquitectura, Portugal
Garrido de Oliveira, Carla, Faculdade de Arquitectura, Portugal

Abstract
"Only 2% of the surface of the Earth is sitting, where 50% of the global population lives, what
happens about the remaining 98%?"
With this simple and alarming statistic, the Dutch architect Rem Koolhaas, OMA´s founder, has
opened the door to a new field of investigation that has led him to numerous research and
surprising results that have been made collected in the exhibition entitled "Countryside, the
Future?" in the last year, at the Guggenheim Museum in New York. This presentation aims to
actively participate in the global provocation that emerged during the exhibition, which due to
the ongoing pandemic, has partially failed to get the potential attention it deserved. The
countryside, this new scenario and field of investigation, has always played a marginal role in the
architectural panorama of the last centuries, especially focused on the development and spread
of the cities. Consequently, also the rural tradition, over the years is gradually fading. The great
migration from the countryside to the city in the last century has meant that so far fewer and
fewer people are interested in caring for the land, preserving it, increasing the strong caesura
toward the human and nature.
The research leads to a conceptual-visual provocation that attempts to synthesise the stages of
Rem Koolhaas' own path of investigation, manipulating the cover of his first book, "Delirious New
York, A Retroactive Manifesto for Manhattan", 1978. The distinctive features of his architectural
theory are highlighted, at first happily influenced by the "bigness" and the overwhelming figure
of "Manhattanism", now obscured by a broader image, that of the "Ignored Realm", which
includes everything that is not referable to the city, carefully reported and illustrated in the
exhibition catalogue, elaborated by AMO, "Countryside: A Report, 2020".
At this point it is fair to ask, "Could Delirious Countryside be a new horizon of our reality?"
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Abstract
In the attempt to develop a new antipsychotic drug to treat schizophrenia, a classical
antipsychotic was taken as inspiration and led to a molecule whose mixture of its two isomers has
a potent antagonist activity at the serotonin 2A receptor (5-HT2AR). This receptor is a
pharmacological target of interest because it is related to certain mental disorders, e.g.,
schizophrenia and depression, and several used drugs to treat these and other diseases have an
antagonist activity at 5-HT2AR. Initial biological tests suggested that only one of the isomers may
be responsible for the potent activity. While the separated syntheses of the isomers proceeds, an
in silico approach was developed to identify the isomer responsible for the activity and to provide
additional detail into the binding determinants for this promising receptor.
The approach involves the use of 6 independent docking scoring functions and the structures of
5-HT2AR complexed with different ligands, and a detailed optimization of the docking conditions
through re-docking and cross docking. The optimized protocol was used to predict the binding
conformation of different molecules of interest and their relative binding affinity. A methodology
for applying the docking protocol to optimize the affinity of a molecule for a particular target is
illustrated as an early practical alternative to the classical structure activity relationship studies.
Furthermore, considering the fact that most drug candidates fail in clinical trials and one of the
main causes of failure is poor ADMET properties, an in silico strategy to predict and optimize
ADMET properties of our candidates is also presented.
Globally, the integrated used of these in silico methodologies represents an economical, fast,
environmentally friendly strategy for drug design and development, essential for the initial stages
of the process as an attempt to optimize money, time and resources, and to increase the
probability of success to get the market.
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Abstract
Bone-associated infections are chronic and difficult to eradicate and are often associated with
orthopaedic implants procedures. Staphylococcus aureus is the leading agent in these infections
due to its ability to not only colonize biomaterial surfaces and bone peri-prosthesis tissues, but
also invading osteoblasts by cell internalization, being then responsible for chronic and recurrent
infections. Additionally, the activity of the infected osteoblasts might be modified. When
internalization occurs, the bacteria are protected from the immune system and from the
antibiotics that may not penetrate the osteoblasts. As a result, is paramount to test new
approaches and therapies to prevent these infections and to better understand the implications
of these bacteria in bone regeneration. Therefore, the aim of this study was to establish an in
vitro co-culture model of S. aureus and human osteoblasts to advance modelling efforts of boneassociated infections. Co-culture were performed as a single-species infection on MG63 cells with
S. aureus ATCC 49230 at different multiplicity of infection (MOI) and co-culture times. The coculture model was first optimized to achieve high intracellular S. aureus counts and high
osteoblast viability. It was found that intracellular bacteria increased with increasing MOI while
osteoblast cell viability did not change for MOIs up to 1000. Regarding co-culture time, the
viability of osteoblasts decreased with increasing co-culture time. An optimize co-culture model
was established, which allows to achieve high intracellular S. aureus counts with high osteoblast
viability, to further model the onset of bone-associated infections and analyse effective
antimicrobial approaches.

587

Experimental study of a 3d printing application to produce substrates for coral propagation
Valenzuela Matus, Ilse, Faculdade de Belas-Artes, Chile
Lino Alves, Jorge, Faculdade de Engenharia, Portugal
Góis, Joaquim, Faculdade de Engenharia, Portugal
Barata da Rocha, Augusto, Faculdade de Engenharia, Portugal
Neto, Rui, Faculdade de Engenharia, Portugal

Abstract
Additive Manufacturing provided an innovative method of production for ecology restoration
areas, allowing rapid prototyping of substrates with high complexity morphologies, a critical and
fundamental attribute to guarantee coral growth and Crustose Coralline Algae. The experimental
study has a purpose to prove and qualify the influence of textured surface substrates morphology
and chemical composition on the growth and propagation of transplanted corals. It was used
Additive Manufacturing and silicone moulds for converting three-dimensional samples into
limestone mortar with white Portland cement substrates for coral growth.
A systematic methodology was established starting with a deep bibliographic research on
scientific articles, related books in design, biology and engineering areas and several national and
international case studies about implementation of artificial marine structures.
Based on literature review, tiles samples were designed and printed with different geometries
and textures inspired by soil erosion and nature marine environment. Commercial coral frag tiles
were analysed through Scanning Electron Microscopy (SEM) to identify the main chemical
elements. Tropical coral species with fast growth rate in captivity were selected namely
Montipora Danae; Montipora Confusa and Montipora Undata. The developed substrates were
introduced into a closed-circuit aquarium to monitor the coral weekly evolution process and
analyse the results obtained.
The experimental results provided positive statistical parameters for future implementation tests,
concluding that the intensity of textured surface, interfered favourably in the coralline algae
biofilm growth. Also, the chemical composition and design of the substrates were determinant
factors for successful coral propagation. Recesses and cavities mimic the natural rocks aspect and
promote, at the same time, the presence and interaction of other species that favour the richness
of the ecosystem.

Figure 1 coral growth

588

Paola Paredes: An analysis of some objects photographed in "Hasta que Cambíes" project
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Abstract
From her own body, the photographer Paola Paredes had staged the experiences reported by
lesbians women and transsexuals, who were forced to be admitted in illegal clinics operating in
Ecuador, which promised the "cure" of gays, lesbians and transsexuals. The main aim of this paper
is to analyse some objects that were photographed in Hasta que Cambíes project. The analysed
objects, they are or make reference to the feminine body; to women´s good manners in society
and finally, to acts of violence. In accordance with Umberto Eco´s thesis about semiotics and signs,
the analysis and interpretations of the objects was based on it. A key point was the relation made
of this objects, inserted in a patriarchal logic of feminine body reprisal, with the [good/bad]
working of the clinics, sustained by Silvia Federici and her feminist theory about the feminine
body in society. Finally, the conclusions, stem from these connexions, head towards a reflection
of the capacity of the photographed objects in communicating a message, and also in complaining
violent practices in an active way, reinforcing the activist potential of art.
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Abstract
The beginning of XXth century was characterised by fine arts experiences, and one of the
resources used were the intercommunication between variou artistics areas, including theater.
Mily Possoz represents this meeting point, exemplified by the clothing design made to bailado de
S. Sebastião, staged by Verde Gaio company of bailado. The aim of this paper is to realize the
impacts of some vanguards, as fauvism and surrealism, in the artistic practice of the artist.
Moreover, it is intended to perceive how her experiences and contacts tha she established
outside Portugal are noticed in her work. To do this, it was decided to do a temporal cut, since
Mily Possoz trip to Paris in 1905 until her work with Verde Gaio, in the early 40´s. Through the
catalogue about Verde Gaio´s company, organized by Vitor Pavão dos Santos, it was collected
information about formal characteristics of the studied clothing design. In order to understand
the diverse production in other means, it was consulted editions of Ilustração Portugueza
magazine, available on hemeroteca digital, and where she did significatives contributions with
illustrations. The conclusions head towards the perception of the internationals experiments
impacts in her works, having the clothing designs of S. Sebastião as a departure point. And finally,
it accomplished the transdisciplinary nature of the artist, since it is not dealt directly with a
painting material but with clothing design sketches.
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Figure 1 Figurino para Moura
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Abstract
The majority of pre-mRNAs must undergo processing reactions to become mature mRNAs,
capable of being exported to the cytosol and translated into functional proteins. The 3´-end
processing mechanism is highly regulated by cis-regulatory sequences found both up- and
downstream of the polyadenylation signal (pA), that can recruit trans-acting factors, such as RNAbinding proteins (RBPs). Previous work from our group, described the first U-rich upstream
sequence element (USE) in D. melanogaster. The USE is capable of regulating polo´s pA usage and
increase its protein levels, as well as increasing GFP expression in zebrafish and Luciferase (Luc)
expression in human cell lines. Our aim is to prove that this non-coding sequence can also be used
to enhance the expression of a monoclonal antibody used in immunotherapy. In this study, we
will also investigate the possible role of the USE as an enhancer, by cloning this sequence and
USE-variant sequences upstream and downstream of a CMV promoter and evaluating the effect
in the expression of a Luc reporter gene. As a matter of fact, preliminary results of this assay
demonstrated that one of the USE-variant sequences appears to have some enhancer activity.
Moreover, previous results from our group demonstrated that the USE is conserved in D.
melanogaster, zebrafish, and human genomes. In silico analysis identified putative RBPs that bind
to the zebrafish USE. We will identify and validate the RBPs that bind to this sequence in zebrafish,
by performing RNA pull-down and mass spectrometry analysis using embryos protein extracts. To
further explore the in vivo molecular mechanisms involved in the function of USE in zebrafish we
will microinject GFP-USE-transgenic embryos with USE RNA and analyze GFP expression. Taken
together, our study intends to provide a new insight on the function of this non-coding sequence
and further demonstrate its applicability in biotechnology and biopharmaceutic area.
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Abstract
Finding alternative energy generation methods is becoming a major demand, which presents the
scientific community a challenge for the next few decades. Among the several promising energy
generation methods is the use of contact electrification (CE), also known as triboelectricity, a
process that has been observed for centuries but only during the last decade has been
systematically studied.
CE happens when two materials physically contact each other and charge transfer occurs,
something we witness if we rub a balloon on hair, causing it to stand up. This phenomenon can
only be explained through an understanding of the different materials´ energy electron levels. If
two electron cloud potentials of different materials get close enough so that the single potential
wells become an asymmetric double-well, higher energy electrons of one material will occupy
lower available energy states of the other. This charge transfer results in a net potential difference
as the materials are physically separated. Contact electrification has also been observed between
surfaces of the same material with different curvatures, which suggests that the energy of specific
surface states is shifted, allowing the transition to occur.
In this work, results of a study using PTFE spheres with two different curvatures in order to
understand and optimize the induced surface charge density in these materials are presented. By
contacting the spheres with a thin Nylon 6,6 film in a single-electrode configuration, the output
of the system using different external loads was measured and recorded. With the low curvature
sphere, a potential difference per unit area of ~ 8 V/cm2 was observed, while the high curvature
sphere resulted in ~ 12 V/cm2. These results show a clear dependence of induced surface charge
density on the material´s surface geometry.
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Abstract
ADB-FUBINACA (ADB) and AMB-FUBINACA (AMB) are synthetic indazole-derived cannabinoid
receptor agonists, up to 140- and 85-fold more potent, respectively, than trans-∆9tetrahydrocannabinol, the main psychoactive compound of cannabis. Synthesised in 2009 as a
pharmaceutical drug candidate, the recreational use of ADB was first reported in 2013 in Japan,
with fatal cases being described in 2015. ADB is one of the most apprehended and consumed
synthetic cannabinoid (SC), following AMB, which emerged in 2014 as a drug of abuse and has
since been responsible for several intoxication and death outbreaks. Here, we critically review
the physicochemical properties, detection methods, prevalence, biological effects,
toxicodynamics and toxicokinetics of both drugs. When smoked, these SCs produce almost
immediate effects (about 10 to 15 s after use) that last up to 60 min. They are rapidly and
extensively metabolised being the O-demethylated metabolite of AMB the main excreted in
urine, while for ADB the main biomarkers are the hydroxdimethylpropyl ADB,
hydroxydehydrodimethylpropyl ADB and hydroxylindazole. These SCs display full agonism of the
CB1 receptor, this being responsible for their cardiovascular and neurological effects (e.g., altered
perception, agitation, anxiety, paranoia, hallucinations, loss of consciousness and memory, chest
pain, hypertension, tachycardia, seizures). This review highlights the urgent requirement for
additional studies on the toxicokinetic properties of these substances, as this is imperative to
improve the methods for detecting and quantifying these drugs and to determine the best
exposure markers in the various biological matrices. Furthermore, it stresses the need for
clinicians and pathologists involved in the management of these intoxications to describe their
findings in the scientific literature, thus assisting in the risk assessment and treatment of the
harmful effects of these drugs in future medical and forensic investigations.
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Empirical study on the effects of deterrence on prisoners in the region of Porto, Portugal
Oliveira, Mariana M., Faculdade de Direito, Brazil

Abstract
Being the theme of deterrence of deviant/criminal practices relevant to the control and
maintenance of social cohesion, it is important to emphasize that theoretical and empirical
studies are essential in order to collaborate with the development of the current topic.
Therefore, the present study, which is being developed within the scope of a Master's thesis in
Criminology at the Faculty of Law of the University of Porto, intends to verify what are the effects
of the deterrence to be operationalized in a prison context, specifically with prisoners of the
prison establishments located in the region of Porto, Portugal.
The investigation aims to identify the social profile of the participants, their past trajectories of
punishment, measure the impact of severity, certainty, perceived control in relation to the
sanction, fear of apprehension, their own moral influence and friends/family, self-control,
delinquency by peers, the propensity to offend and formal and informal social norms with the
intention of criminally reoffending individuals.
As for the methodology, the quantitative nature of the research was defined and that the data
collection will occur through the application of a structured questionnaire (elaborated based on
scales and studies of authors referenced on the topic) to a sample of 150 male offenders, who
have committed any type of crime and who are in detention in some penitentiary unit in the Porto
region.
It is urgent to point out that the study still does not have results, since the data collection stage
could not be carried out until then due to the restrictions arising from the current pandemic
situation, but which is expected soon, which, probably, will make possible the presentation of
results, at least provisional, on the occasion of the presentation of the study in the 14th Ed. of
the Youth Research Meeting.

Keywords: Deterrence, prisoners, crime, criminal recidivism.
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Abstract
The monitorization of concrete structures, both during curing and aging processes is of extreme
importance for safety, economic and environmental reasons, allowing to gather data that may
lead to a better evaluation of the state of a structure and its need for maintenance.
In this work a platform based on optical fibre-sensors (OFS) is presented, which is designed to be
integrated in reinforced concrete structures, allowing the measurement of important parameters
for further evaluation of the aging process of the structures. The platform is divided in three main
blocks, which are in development independently but work as a whole in the context of the project.
Firstly, a low-cost interrogation unit, designed to interrogate specific OFS of key parameters in
concrete curing, such as relative humidity, pH and temperature. Secondly, the development of
OFS based on Long Period Fibre Gratings, Fabry-Perot interferometers and its combination,
allowing the simultaneous measurement of several parameters. Lastly, numerical simulations of
the referred OFS, essential for its optimization and hence to attain the optimum sensitivity, thus
allowing for a more accurate control of the concrete structures and the gathering of better data.
Regarding the concrete curing parameters, this work focuses mainly on the development of
optical humidity sensors. Long Period Fibre Gratings consist of a periodic modulation of the
optical fibre core refractive index, and exhibit sensitivity to changes in the refractive index of the
external environment. On the other hand, Fabry-Perot interferometers consist of an optical cavity
which reflects light with different optical paths, resulting in measurable interference. Both types
of OFS are associated with a humidity-sensitive polymer, resulting in variations in the spectra and
thus working as optical humidity sensors, fully compatible with the developed low-cost
interrogation unit.
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Abstract
In recent years, the revitalization of Thai Traditional Medicine became a clear priority for the Thai
government, and many efforts have been undertaken to accelerate research on herbal medicines
and their use. While widely used in Thai Traditional Medicine and Ayurveda Medicine, the
pharmacological potential of Justicia gendarussa Burm.f. has been only marginally addressed.
Indeed, ethnomedicinal surveys indicating its use in wound-healing, arthritis and other conditions
with an inflammatory background, prompted us to further deepen the current knowledge both
on its anti-inflammatory effects and content in bioactives.
A methanol extract obtained from J. gendarussa leaves was found to significantly scavenge •NO
at concentrations ranging from 62.5 to 1000 μg mL-1, a reduction to ca. 66% being noted at the
highest concentration tested. Indeed, NO plays a central role in inflammatory processes, including
cell proliferation and differentiation and the activation of several enzymes that mediate
inflammatory reactions, its overproduction leading to tissue damage and vascular leakage
common to several inflammatory conditions. The extract proved to impact the activity of 5lipoxygenase, also long accounted to take a role in several inflammatory skin disorders and
arthritis. The extract significantly inhibited the enzymatic activity of the eicosanoid-metabolizing
enzyme at 500 and 1000 μg mL-1.
HPLC-DAD phenolic profiling allowed us to provide clues on the bioactives that might contribute
to the observed effects. In addition to the main phenolic constituent apigenin-7-rutinoside, the
extract of J. gendarussa leaf is characterized by the occurrence of seven additional apigenin
derivatives, privileged scaffolds for the inhibition of 5-lipoxygenase but also for free radical
scavenging.
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Augmented Reality Applied to Editorial Projects
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Amado, Pedro, Faculdade de Belas-Artes, Portugal

Abstract
Magazine PICADA is a case study conducted for the subject Project of the master's degree in
Graphic Design and Editorial Projects from the Faculty of Fine Arts of the University of Porto. This
research aims to show the usefulness that Augmented Reality (AR) can demonstrate in a material
object, this being the technology between the reader and the information. This demonstration is
present through designing a case study consisting of a biannual magazine supported by AR.
This project supports the following goals: (a) to stimulate reading by providing technological
means (AR) to captivate the reader; (b) to overcome economic and sustainable problems that a
magazine project presents in its design; (c) to identify needs with its production. There is the
intention to explore the possibility of designing creative reading experiences in print and digital
that take advantage of AR. The research of this project was base on two aspects, the analog
magazine and the extended reality: Virtual Reality (VR), AR and Mixed Reality (MR), to establish
the thematic framework and its theoretical foundation. Since the beginning of this project, there
has been an awareness of the obstacles in using AR in the design field. There is a constant concern
for how this technology is implemented, not only to serve to embellish the design but also to
establish the fact that AR is an essential technology for the method of how the reader/consumer
grasps information.
The physical artifact serves as a catalog of the interviewees' works, exposing them in 3D through
Instagram filters. It's known that AR could present more information than the print magazine,
which cloud led to the decision to pursue a smaller approach to the magazine size. Therebefore
resulting in a reduced number of pages compared to a traditional magazine. With this method,
there is also a reduction in costs and production methods, consequently encouraging more
sustainable consumption.

Keywords: AR Magazine, Graphic Design, Editorial Design
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Presence/absence and genetic diversity of the β2 domain of MHC class II DAB and DBB
lineages on cartilaginous fish – the most basal jawed vertebrate group to present an
adaptive immune system
Simões, Rita, Faculdade de Ciências, Portugal

Abstract
The vertebrate adaptive immune system (AIS) is a complex system of molecules and cells that
offer highly specific and fast responses in the fight against a wide array of pathogens (e.g.
molecules, viruses, bacteria, eukaryotic parasites). Despite its important biological function and
impact on individual fitness, the origin and evolution of the adaptive immune system is far from
understood and remains a topic of intense debate. Cartilaginous fish (sharks, rays and chimaeras)
are a crucial group in studying the evolution of adaptive immunity since they are the most basal
jawed vertebrate group to present an adaptive immune system.
The major histocompatibility complex (MHC) is a crucial component of the AIS. This complex
encodes two different glycoproteins, MHC class I and MHC class II, with similar functions: to
identify foreign peptides and present them at the cell surface to CD8+ and CD4+ T cells,
respectively. The MHCII molecules are heterodimers composed of alfa and beta chains (IIα, IIβ),
encoded by separate genes.
In sharks, two lineages for the α and β chains have been reported recently: DAA and DBA (α
domain), and DAB and DBB (β domain). However, some lineages were detected only in some
species and a detailed survey on the presence or absence of these key immune genes across shark
taxa is still missing.
The purpose of this report is to assess the presence/absence as well as the genetic diversity of
the β2 domain, in the two different lineages, DAB and DBB, across different Orders of sharks, to
assess its distribution among species and infer their putative function. This type of research will
further contribute to the study of the adaptive immune system’s emergence and the different
types of MHCII lineages.
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The symbiosynergy as a possible pedagogical alternative
Alves, Bruno, Faculdade de Letras, Portugal

Abstract
The school context is marked by the students´ inadaptation/dissatisfaction towards the
organization in which they are obliged to attend: they are obliged to attend several hours per day
in an institution that establishes their timetable, the space in which they ought to spend their
time and what they have to learn. And they also ought to attend classes to which they are not
interested and to relate to people who they ignore or who with whom they have, in many cases,
bad relationships. The purpose of this paper is to articulate the "symbiosynergic" paradigmatic
proposal, as pedagogical approach, with the role of the teacher as a reflexive professional and as
a "driver of meanings", aiming to conclude an approach that can engage and motivate the
students in the construction of knowledge
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Abstract
Although risk assessment aims at estimating damage probabilities, the representativeness of
physiological responses across metazoans is still problematic: limiting the accurate inference of
the taxonomic scope of adverse outcome mechanisms. Within the Nuclear Receptor (NR)
superfamily, the ligand-induced Ecdysone Receptor (EcR) provides a remarkable example. NRs
exhibit a modular architecture including highly conserved DNA binding and ligand binding
domains, leading to the translation of a hormone signal into a transcriptional response. Long
regarded as arthropod specific, this receptor has been extensively targeted for the development
of insect-specific pesticides and anti-parasitic drugs, with an apparent low toxicity towards offtarget species. Yet, once bioavailable such compounds can act as endocrine disrupting chemicals,
mimicking or interfering with the signaling of endogenous hormones, and producing atypical or
subchronic effects, with emphasis on timing and duration of exposure, and even latent or
transgenerational effect. Moreover, the easy dissemination of these compounds makes the
aquatic systems the main target. With this in mind, we aimed to functionally characterize EcRs
from two different species of amphipods (Gammarus locusta and G. fossarum). Amphipods are
extensively used to assess the ecotoxicological status of water bodies, yet amphipod EcR activity
is still unknown. Using a luciferase-based transactivation assay, we will measure the ability of
selected compounds to induce the transcriptional activity of the amphipod EcRs: (1)
diacylhydrazine and neonicotinoid insecticides, (2) compounds with similar structures
(aminopyrine, vatalanib or chloramphenicol), and (3) ecdysteroids as positive control (insect 20OH ecdysteroid and the phytoecdysteroid Ponasterone A). This research work is made possible
thanks to the project ThECA, supported by the Programme Nationale de Recherche en
Environnement-SantéTravail, France, under a collaboration with INREA.

600

Common Place: inhabiting the city of Porto. Guidelines for an intervention in a designated
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Abstract
The design competition for affordable housing and urban regeneration of a designated area for
public housing in Lordelo do Ouro, firstly announced in April 2020, sets the ground for reflection
over the issues concerning public-commissioned housing settlements as articulators of urban and
social [dis]continuities.
The ongoing discussion concerning public housing deal with calls for regeneration and further
densification as key-interventions to consolidate and `stitch´ together the vast and detached
settlements with the surrounding urban tissue. Our research features the city of Porto - with the
widest percentage of public housing in the Portuguese context - in which some of the large public
housing settlements have partially preserved their initial peripheral condition, i.e. while being
assimilated by the surrounding urban tissue despite never truly experiencing integration.
Therefore, we question how to intervene in apparently detached territories without enhancing
urban discrepancy, leading a comprehensive approach vis-à-vis the existing `ecosystem´, and
towards a successful urban re-integration.
We purpose to study the possibilities of place-representation while exploring the area entailing
Pinheiro Torres and Lordelo housing settlements. We undertake an exercise of ideographic
description both in intermediate and urban scales, gradually revealing the place´s potential and
`frailties´, as well as the pre-existing urban structure, aiming at the possibilities of strengthening
and integration so as to retrieve the balance to this `ecosystem´. Via an operative approach, we
proceed to apprehend the existing system; the research-by-drawing modus operandi produces a
base for prospective - proje[ta]ção - of futures. [Viganò, P., 2010]
Nevertheless, the aim is not to produce a solution but rather to propose a solid base to ground
possible interventions - alternatively to the rather contentious Preliminary Program and
Reference Solution adopted by the Municipality of Porto.
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Abstract
Lactuca sativa L. is one of the most consumed vegetables in the world. Optimized growth methods
like vertical farming gain relevance in the context of soilless agriculture. Light modulation can
improve plant production and modify its nutritional value. Thus, there is a need to optimize the
production of high-quality crops in close-growing systems, mainly concerning light supply.
Ultraviolet-A (UV-A) supplementation can be an effective way to improve this vegetable´s
organoleptic properties and nutritional value. The aim of this work is to understand the effects of
daily UV-A supplementation on plant growth and food proprieties by assessing the plant´s
metabolic profiles.
L. sativa var. `Maravilha das Quatro Estações´ were grown in a growth chamber under 25ºC, and
50% relative humidity, with a 16h-light photoperiod (white lamps). After 10 days plants were
divided into 3 groups (n=10): Control (without UV-A); UV-A 2H (2 hours of UV-A daily); UV-A 6H
(6 hours of UV-A daily). A 21-day UV-A supplementation was performed, after which plants visual
traits were analyzed, organs´ length was measured, and biomass was assessed. Plants were used
for biochemical analysis, namely cell membrane stability (CMS), and antiradical activity.
Secondary metabolites such as flavonoids and phenols will be quantified by HPLC-MS.
Results indicate that CMS was not affected by the UV-A supplementation such as, fresh/dry
weights as well as the aerial part length. UV-A usage significantly increased antiradical activity
(p<0.05). Redox status shows that UV-A supplementation enhances lettuce´s antiradical activity
without biomass losses. This may indicate the potential of UV-A to improve lettuce properties
with benefits for consumer health. Metabolome analysis is ongoing to understand the complex
modulation promoted by UV-A and to be compared with a sensorial consumer panel. Integrating
the whole data will provide useful information on the beneficial effects of UV-A supplementation
to consumers.
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Abstract
Introduction: According to the Food and Agriculture Organization of the United Nations (FAO),
foods originally intended for human consumption, which leave the human food chain, are
considered food loss or waste. It is possible to substantially reduce the generation of waste with
a sustainable management and an efficient use of natural resources and even through
prevention, reduction, recycling, and reuse.
Aims: Demonstrate how certain food residues can be used as a unique and natural source of
nutrients, vitamins and minerals and thus contributing to the growth and development of
bacteria without any type of chemical additive.
Methods: Different types of fruit and vegetables peels, like banana, potato, carrots, and pineapple
peels were infused in a time course assay so that they could release their compounds into the
water. Then, this water was filtered and was ready to be tested as a bacterial growth medium.
Bacteria strain of Escherichia coli (clinical origin) was used in this experiment.
Results: Some of the tested media, especially the banana peel based medium, have shown
improved bacterial growth compared to standard bacterial growth medium.
Discussion/Conclusion: This study may contribute with a more sustainable and cheaper substitute
for the commonly used bacteria growth media and therefore contributing to the waste reduction,
strengthen scientific and technological skills and improve health care areas, especially in
countries with less access to industrial products such as developing countries.
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Abstract
Breast cancer (BC) patients are at higher risk of suffering from psychological distress, as chronic
stress. In fact, in these cases the sympathetic nervous system (SNS) hyperactivation have been
associated in the progression of BC and homing to the bone microenvironment, via α2-adrenergic
signaling pathway [1]. A recent study has also related a possible contribution of α2C-adrenergic
signaling pathway [2], adding another layer of complexity on the intricate interactions between
SNS activation and bone-tumor niche. However, the relevance of α2C-receptors in this context
remains to be clarified.
Thus, the aim of this work is to unravel the contribution of SNS in the development of BC-induced
bone metastasis through α2C-signalling pathway. As such, our workplan will involve two distinct
approaches: A) assess in vitro the role of SNS on BC-bone metastatic niche by determining the
role of α2C-signalling pathway on the activity of a mouse bone-tropic BC (4T1.2) cell line (namely
proliferation, migration, apoptosis) and on the BC-bone metastatic niche, by co-culturing boneresorbing cells (primary mouse osteoclasts), bone-forming cells (UAMS osteoblasts cell line) with
the secretome of 4T1.2 cells; and (B) evaluate in vivo the expression profile of sympathetic
tyrosine hydroxylase(TH)-positive fibers and α2C-receptors in bone tissues retrieved from a
mouse model of BC-bone metastasis.
The obtained knowledge will contribute for the development of new therapeutic options that will
improve BC patients’ quality of life and increase their life expectancy.
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Abstract
Type 2 Diabetes Mellitus (T2DM) is described as a chronical disease caused by the loss and/or
dysfunction of β-cells and insulin resistance (IR). (1) An impairment on the signalling
cascade/blocking the receptors will lead to a hyperglycaemic state where cells cannot uptake
glucose. (2) The discovery of novel biomarkers which can identify T2DM and other metabolic
syndromes related to IR in a fast and accurate way are needed.
α-hydroxybutyrate (α-HB) could be presented as a new biomarker with an unexplored potential
ahead. Hence, this work focuses on this metabolite since it has been shown this compound is
detected and even quantified in samples from different origins and high serum levels indicates a
compromised homeostasis of the relation insulin-glucose.
Methodology: The literature review was done in PubMed, B-on and Google Scholar, where
articles must be between 2010 to present and a total of 19 articles fulfilled the set of criteria
proposed.
Results: The use of α-HB as an early marker to IR was divided in topics that differ in the number
of analytes measured simultaneously. Regarding the relationship between α-HB and IR, it was
consensual that increasing of α-HB levels predict the development of IR, that can lead to other
complications. α-HB has also showed big potential as a clinical monitoring molecule due to its
decreasing during treatment of IR.
Conclusion: α-HB as demonstrated considerable potential to be applied as an early biomarker for
IR. Besides that, it has also showed high potential to be a biomarker for tracking glycemic
improvement, dysglycemia, hyperglycemia, β-cell dysfunction, lipid oxidation and oxidative
stress, being, in general, a biomarker to metabolic syndrome. (3)
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Abstract
To meet the needs of an exponentially growing population in terms of sustainable food
production, an increase in the use of pesticides is inevitable to ensure a greater production and
a safe food supply. However, despite their beneficial role, some of these agrochemicals have been
associated to dangerous characteristics, including carcinogenicity, teratogenicity, high and acute
residual toxicity, interference with the hormonal and reproductive systems of mammals and long
environmental persistence. Thus, the development of alternative pesticides that are eco-friendly,
safe to humans and non-target organisms and that can circumvent the evolution of resistance
has been an important topic of research in recent years. This implies understanding the mode of
action of conventional pesticides and knowing their targets.
In this work, we have developed a database gathering atomic level information on the protein
targets directly associated to insecticide action. This database can be a valuable tool for those
who want to study the mode of action of known pesticides, and the targets involved at a
molecular level, or to develop or assess new molecule entities with possible insecticide action.
Currently, this database contains X-ray crystallographic data for 307 protein targets. It is
organized in a scheme that associates the mode of action in broad categories based on the
affected physiological functions, and considers parameters such as the source organism, the
experimental method used, the existence of mutations on the target, and the presence or
absence of a crystallographic ligand.
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Abstract
Polycyclic aromatic hydrocarbons (PAHs) constitute one of the major groups of potent
carcinogens that are ubiquitous in the environment. The scant research on PAH mixture shows
complex and poorly understood interaction effects, often compromising risk assessment.
Benzo[b]fluoranthene (B[b]F), phenanthrene (PHE), benzo[a]pyrene (B[a]P), fluoranthene (FLU)
and chrysene (CHRY) were tested in an attempt to obtain an understanding of the potential
interactions between them. Three different mixtures (binary, ternary and quintenary) were
designed with the purpose of mimicking "real-life" exposure scenarios. Primary rat hepatocytes
(PRH) were isolated from Wistar rats through collagenase perfusion and cultured overnight. The
complete concentration-response curves for individual PAHs and their mixtures were recorded
using the MTT assay, 24h after drug exposure. The data obtained for the individual agents were
then used to compute additivity, using the pharmacological models of concentration addition and
independent action. Nonlinear regression analysis was carried out using the best-fit approach and
statistical uncertainties expressed as the 95% confidence intervals. Additionally, comparisons
between curve parameters were performed using the extra sum-of-squares F test.
According to the EC50, the cytotoxic potency in PRH was as follows: B[b]F (1.73 mM) > PHE (2.52
mM) > B[a]P (2.63 mM) > FLU (3.37 mM) > CHRY (5.85 mM). Comparisons of predicted responses
with the effects observed experimentally for the mixtures indicated that PAHs interact in a
synergistic or antagonistic way, depending on the type of PAHs (chemical structure) and the
complexity of the mixture.
This work provided important information on the magnitude of interactions between PAHs,
highlighting the potential for emergence of synergism when a high number of compounds cooccur, even at very low, insignificant concentrations.
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Abstract
The role of epigenetics in chronic pain at the supraspinal level is yet to be fully characterized. DNA
histone methylation is crucially regulated by de novo methyltransferases (DNMT) and ten-eleven
translocation dioxygenases (TET1-3). Evidence has shown that 5mC markers are altered in
different CNS regions related to nociception, namely the dorsal root ganglia, spinal cord, and
different brain areas. Decreased global methylation was found in the DRG, prefrontal cortex and
amygdala, associated with decreased DNMT1/3a expression; and increased mRNA levels of TET1
and TET3 were found linked to augmented pain hypersensitivity and allodynia in inflammatory
and neuropathic pain models. Since epigenetic mechanisms may be responsible for the regulation
and coordination of various transcriptional modifications described in chronic pain states, with
this study we aimed to evaluate the functional role of TET1-3 and DNMT1/3a genes in neuropathic
pain in several brain areas. In a spared nerve injury rat model of neuropathic pain, 21 days after
surgery, we found increased TET1 expression in the medial prefrontal cortex and decreased
expression in the caudate-putamen and amygdala; TET2 was upregulated in the medial thalamus;
TET3 mRNA levels were reduced in the medial prefrontal cortex and caudate-putamen; DNMT1
was downregulated in the caudate-putamen and medial thalamus. No statistically significant
changes in expression were observed with DNMT3a. Our results suggest a complex functional
role of these genes in different brain areas in the context of neuropathic pain. The notion of DNA
methylation and hydroxymethylation being cell type-specific and not tissue-specific and the
possibility of differential time-dependent expression ought to be better addressed in future
studies.
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Abstract
In this presentation, we intend to discuss the State's design resulting from the implementation of
the National Privatization Program created by the Brazilian President Fernando Collor de Mello's
government between the years 1990 and 1992. With this main objective, we developed an
exploratory qualitative investigation on the economic, political and social developments that
undermined the classical liberalism and that made possible the formulation of neoliberal ideas in
the 20th century. Continuing this line of thought, we analyze the period of neoliberal rise during
the 1980s, the political and economic terms that dictated the formulation of the Washington
Consensus in 1989, and the perspective under which the Collor government adhered to this new
paradigm. Furthermore, we indicate the general outline of that administration that defined the
new economic role of the State in Brazil by creating the National Privatization Program, a legal
framework that guided privatizations in Brazil from the 1990s onwards. In a second moment of
this presentation, we specifically analyze the Collor government's National Privatization Program,
once it is one of the axes of its actions for the forced withdrawal of the State from the economy.
We also take this opportunity to verify some of the results of the first privatizations based on the
objectives set by the Collor government. For this analysis of the National Privatization Program,
we used the discourse analysis focused on official documents developed by the Collor
administration, specifically laws, decrees and provisional measures that guided the privatizations
in Brazil.
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Abstract
Renal Cell Carcinoma (RCC) is considered one of the most common malignancies of the urinary
tract and the deadliest urological cancer. Importantly, obesity is one of the recognized risk factors
associated with RCC, nevertheless, a number of epidemiological studies report that obesity can
also contribute to better disease outcome in certain scenarios. This phenomenon is designated
as the obesity paradox. However, the role of adipose tissue in RCC development remains unclear.
An important piece of evidence from "in vivo" xenograft models, shows that adipose tissue stemlike cells can be recruited to the tumour region indicating the existence of a crosstalk between
the tumour itself and outlying adipocytes. This, once again, supports the importance of further
dissecting the mechanisms underlying the interplay between renal tumour cells and adipocytes.
One of RCC subtypes is Clear Cell RCC (ccRCC), which arises from renal tubular epithelial cells in
the renal parenchyma, and presents genetics such as the short arm of chromosome 3 loss and
VHL tumour suppressor gene inactivation, by epigenetic or genetic events. The morphological
hallmark of ccRCC is the clear cytoplasm, with lipid and glycogen accumulation in cells that induce
important metabolic alterations during the course of the disease. Furthermore, ccRCC is
considered an immunogenic tumour because it is characterized by the accumulation of proinflammatory cytokines and immune cells infiltration, among which, macrophages. These
phagocytes are reported to potentially have a relevant role in ccRCC development and
progression.
In line with this, the present work aims at characterizing the interplay between the triad:
adipocytes, ccRCC cells and macrophages. For that, macrophages and tumour cells profile will be
assessed, and the molecules involved in this communication scrutinized. Finally, key players of
the triad communication will be validated in human ccRCC tissue samples from surgical
resections.
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Judges’ Perceptions and Experiences with Alternative Dispute Resolution in the Criminal
Justice System
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Abstract
Criminal mediation is one of the alternative dispute resolutions practices available. In 2001, the
Council of Europe set a deadline for its members states to modify and include criminal mediation
in their national legislation. Portugal was the last state to implement this into its legislation n.
21/2007, in compliance with article 10 of Decision n. 2001/220/JAI. Portuguese criminal
mediation is a recent reality that began with this incorporation, which is also reinforced by the
Portuguese Constitution in its article 202, n. 4, and pioneer experiences, such as the "Porto
Project". Despite this new-found application, there is jointly a scarce bibliography on the subject.
When alternative conflict practices are incorporated into the criminal justice system, judges have
an important role, which is play as law enforcement officers. Thus the general objective of this
study is to know the perceptions of judges who work in criminal courts in Portugal with alternative
means of conflict resolution, namely restorative justice and criminal mediation, and will have as
specific objectives: verify the experiences of judges working in the criminal area; recognize the
possible impacts of Law n. 21/2007 in their professional performance; verify the participation of
judges in criminal mediation practices; to investigate the feasibility of applying restorative justice
in the Portuguese context taking into account judges' perception. This study is in the process of
being carried out as a thesis for a master´s degree in Criminology at University of Porto, which
has a qualitative methodology to be carried out through semi-structures interviews with judges
that work in the criminal field in Porto and Lisbon and to analyze their discourse about the
application of alternative conflict practices in criminal matters. The interviews are being
conducted by online platforms (e.g. Zoom) to guarantee the safety of the study participants by
virtue of COVID-19. Keywords: Criminal mediation, Portugal.
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Abstract
Introduction: According to the United Nations Food and Agriculture Organization (FAO), about a
third of all food produced worldwide is lost or wasted between the place of production and
consumption. In Portugal, this number represents 17% of annual food production. These
numbers were one of the reasons that led UN to create agenda 2030, with 17 sustainable
development goals.
Aims: Demonstrate how organic waste can be incorporated into a bacterial growth medium in
order to help production a more sustainable, innovator and inexpensive way to bacteria, in all
countries, especially in developing countries.
Methods: In this study, was used an infusion of food waste such as fruit and vegetable peels as
an additive to a well-known bacterial growth medium. Bacteria strain of Escherichia coli was used
in this study.
Results: It was found that in the presence of organic waste, such as banana peels, bacterial growth
is better when compared with the standard curve. Nevertheless, some of them showed a
decrease, which makes a good chance for that to be used as an antimicrobial medium.
Discussion/Conclusion: According to the results, we could help developing countries in the health
area, reusing resources that are more easily available when compared to industrialized products,
allowing the diagnosis of public health diseases more easily. This study may allow us to combine
scientific innovation with sustainability by reusing waste that in the first instance would be
nothing more than garbage, contributing to reduce waste, and cooperating in the combat of
climate change.
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The Influence of Modernism in Type Design for Signage: Development of Kobalt (Typeface)
and Signage for Oficina Cobalto
Lima, M. Teresa, Faculdade de Belas-Artes, Portugal

Abstract
The growth of independent art galleries has proven a link between the artistic community and
the city of Porto. However, it is the large institutions that receive notoriety. This results in the lack
of recognition towards young, independent artists. It is essential to have financial aid from the
State, as the independent art trade does not receive enough to pay for their craft.
Oficina Cobalto is one of many independent galleries, but what perceives its interest is the
intention that goes beyond an art exhibition space. A place where different artistic variants are
interconnected, for the artistic community and the public. Therefore, the brand must represent
an entire community with communication elements that evoke its message and meaning,
through the production of a functional language.
Inserted into the national contemporary artistic panorama and in modernist design, this essay
intends to link the functionality of a multipurpose space over ideologies of the New Typography,
whose theories are founded in Modernism.
Die Neue Typographie went on to become the fundamental guide for prolific designers in Central
Europe. Jan Tschichold defends the need to generalize the practices of design and printing
through Elementary Typography. The designer must follow the purpose of the communication,
the elementary typography is sanserif and must exclude any use of ornaments. Design practices
prove to be more economical and precise, suited to the function of the object. The functional
design must also correspond to the transversal practicality in the typographic compositions of the
artefacts.
This project aims to recognize the criteria demanded by modernist typography through case
study for the construction of a variable font in a contemporary context. With a complete and
versatile typographic family designed through modular parts, which will result in two variants:
grotesque (text) and geometric (display).

Keywords: Modular Typography; Modernism; Art Gallery; Branding; Editorial Design.
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Abstract
The glucose-regulated protein 78 kDa (GRP78) plays a major role in cancer, contributing to
tumorigenesis and chemoresistance.Under endoplasmic reticulum (ER) stress, common in cancer
and in some viral infections, GRP78 can be translocated to the cell-surface (cs) membrane and
activate classic oncogenic pathways.Since cancer cells intrinsically exhibit higher ER stress levels,
cs-GRP78 inhibitors are likely to be selective against them, thus, cs-GRP78 appears as a promising
molecular target for cancer treatment.
Preliminary results from a structure-based virtual screening study conducted by our
collaborators, identified the FDA-approved drug imatinib and other bioactive molecules as being
putative GRP78 inhibitors [1].Thus, the aim of this work is to validate the in silico results and to
confirm the antitumor potential and chemosensitizing effect of some of these compounds in
various cancer cell lines.The expression levels of GRP78 were confirmed in the plasma membrane
(cs-GRP78) and cytoplasmic fractions, obtained by differential ultracentrifugation, of the triplenegative breast cancer MDA-MB-231 cells.This will be further assessed in BxPC3 (pancreatic
adenocarcinoma) and A549 (non-small cell lung cancer) cell lines.Additionally, the concentrationdependent response curve to imatinib was determined in the three cell lines.Future work will
evaluate the effect of imatinib and other bioactive molecules on the expression levels of GRP78
(both in cytoplasmic and plasma membrane fractions), and of their downstream targets, as well
as their ability to sensitize GRP78-overexpressing cancer cell lines to first line chemotherapeutic
drugs.
This work will allow to confirm in vitro the GRP78 mediated antitumor and chemosensitizing
effect of the compounds and drugs previously found in silico.
References
[1] Palmeira, Andreia, et al. "Preliminary virtual screening studies to identify GRP78 inhibitors
which may interfere with SARS-CoV-2 infection."Pharmaceuticals 13.6 (2020): 132.
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Abstract
iLoF (Intelligent Lab on Fiber) is a technology that analyses biological samples (for example, bloodderived fluids, such as serum or plasma) through a highly focused and non-destructive laser beam,
guided by a micro-lensed optical fiber. This technique allows the detection of biomarkers in
biological fluids and the creation of biological patient profiles, through the analysis of
backscattered signals resulting from the interaction of the laser light with biological
nanostructures present in blood-based samples. The backscattered signals are further processed,
using Artificial Intelligence algorithms, to create optical fingerprints that characterize the
samples. Once each optical fingerprint is obtained, it can be compared with the library of optical
fingerprints previously stored, enabling the creation of disease profiles associated with specific
phenotypes and biochemical profiles. Being one of the most important biofluids in the body,
blood contains several molecules that are used as biomarkers for the diagnosis and prognosis of
diseases, being routinely used for clinical applications. Although being widely used, the integrity
of blood-related samples is dependent of multiple factors that can alter them at the level of
nucleic acids (DNA, RNA), proteins, enzymes, or other molecules. Additionally, there are other
pre-analytical variables that interfere with the sample quality and, consequently, with the signal
collected during sample analysis using the iLoF technique. Changes in these factors can be
triggered by physiologic modifications (patient-related) which cannot be controlled and/or by
other sample elements, including collection and treatment procedures and sample conditions at
the time of analysis (which can be controlled and standardized). Thus, this work aims to
characterize the pre-analytical factors that can impact sample analysis. The obtained results
would be used to refine the protocol for analysis of blood-related samples using the iLoF
technique.
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Abstract
When we consider the continuing growth of volleyball, the investigation regarding the reaction
speed has been given its rightful relevance in order to maximize athletes´ performances. The goal
of the study was to analyze if sex and years of practice (G1: less than 2 years; G2: 3 or more years)
have an effect on the reaction speed of 20 volleyball young athletes (13-15 yrs old; 10 females).
The test applied was The Nelson Choice-Response-Movement Test (total time TT; time to the
right TR; time to the left TL) and statistical analysis comprises the Mann-Whitney test. The results
showed that years of practice influenced the reaction speed of females regarding the TT. The G2
female athletes proved to be faster (1.83±0.06) than their counterparts of G1 (1.97±0.07)
(p=0.03). In the G2 it was observed an effect of sex according the differences between TR and TL:
male athletes have greater asymmetry (M = 0.38, SD = 0.11) compared to female athletes (M =
0.07, SD = 0.07). The same occur in the G1, but differences were les expressive (male: 0.31±0.11;
female: 0.15±0.13; p=0.03).
Through these results, we concluded that females with more years of practice presented a better
reaction speed (TT) than females with less years of practice and that there was an effect of sex in
the asymmetry of reaction speed between the TR and the TL. In both G1 and G2, males were
significantly better than females.
In males, the reaction speed is also not influenced by years of practice. Unlike males, our study
showed that in females, years of practice influenced the reaction speed. In athletes with more
years of practice, as well as in those with fewer years of practice, the reaction speed is influenced
by sex.

Keywords: reaction speed; young athletes; sex; years of practice.
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Abstract
Food additives are commonly used in food supply for several reasons, such as adding colour,
sweeteness or to improve food safety. Consumers tend to have some concerns regarding food
additives, especially the artificial ones. To comply with food requirements and consumer
demands, the food industry constantly seeks to develop new natural food colorants to add to
food products. Anthocyaninsare one of the most widespread families of natural pigments in the
plant kingdom and have been frequently used in food products due to their variety of colours at
different pH values and to its antioxidant properties. Chrozophora tinctoria is also an alternative
to synthetic food colours due to their natural pigmentation and its documented properties. In the
present study the stability of anthocyanins complexed with different metal ions at different pH
values was analyzed and the precipitation of the complexes was studied using spectroscopy.
Initial results showed that iron and aluminium ions complexed with anthocyanins, promoted the
colour stability of the molecules, although with precipitation. Antimicrobial activity
of Chrozophora tinctoria at two different concentrations (1mg/mL and 10 mg/mL), against two
food related bacterias was also studied using spectroscopy. Preliminar results showed that the
plant extract at the highest concentration (10 mg/L) presented a slight antibacterial activity
against Staphylococcus aureus and Escherichia coli.
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Abstract
Introduction: Sealing and treatment are essential processes to ensure the proper functioning and
durability of electronic components exposed to the marine environment (salt water) and to
corrosion processes.
Purpose: Structured research to identify the state of the art and best practices for sealing marine
sensors.
Methods: EBSCO's IEEE Xplore, Web of Science, SCOPUS and Applied Science & Technology Index
databases were used to conduct structured research. Three sets of keywords (specific, general
and exclusion) plus Boolean operators refine the results highlighting the main topics: Injection
Molding [1] and Electronic Potting [2]. The EndNote 20 (Clarivate Analytics, USA) was used to
organize all references outputs. Duplicates were removed and a textual inspection was applied
on Title, Abstract and Full Text [3], to include or exclude studies, if they present relevant
information for purpose of this review.
Results: As previous results, each database returned, respectively: IEEE Xplore 67, Web of Science
411, SCOPUS 86 and Applied Science & Technology Index 19. Following the filtering process, 5
duplicates were eliminated and the following numbers of results were presented at the end of
each analysis: Title 206, Abstract 84 and Full Text 52.
Conclusion: The keyword structure apparently refined the search sufficiently by returning clean
results without useless items. The textual interpretation will be performed using the Obsidian
(obsidian.md Beta, 0.11.5), a note-taking software, in order to efficiently create an actual
knowledge map for sealing maritime sensors.
References
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Figure 1 Systematic Review Flowchart

618

