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Bem-vindos & 11° edigéo do DIA da INVESTIGACAO, uma iniciativa do GAPIC e da AEFML.

No DIA da INVESTIGAGAO homenageamos a atividade cientifica desenvolvida pelos alunos da FMUL e pelos médicos em inicio de carreira, divulgando os
seus trabalhos e estimulando o debate sobre investigacdo cientifica no seio da comunidade do CAML.

Este ano, serdo entregues os Prémios GAPIC David-Ferreira, destinados aos melhores Trabalhos Finais |Teses do MIM em 2022/2022. Seréio também apre-
sentados e discutidos os resultados da 15° Bolsa de Investigacéio Astra-Zeneca, da 1°a Bolsa Jodo Lobo Antunes e dos projetos desenvolvidos no dmbito

do 25.° Programa “Educacdo pela Ciéncia” PEC | Bolsas CHULN/FMUL (2021/2022).

No DIA da INVESTIGAGAO debatemos também os maltiplos caminhos para conectar a Medicina e a Investigagdo. E também uma oportunidade Gnica de
uma vez por ano, reunir no mesmo espaco, estudantes, investigadores, médios e outros profissionais de satde.

Como orador principal vamos contar com o Jodo Incio, General Partner da Biovance Capital, uma empresa de capital de risco na drea da biofarma. O Jodo
Incio vai-nos falar da sua carreira que iniciou hd mais de 15 anos como médico e investigador.

O DIA da INVESTIGAGAO serd seguramente muito estimulante!
A ciéncia é para todos, Science for All!

A (Nova) Equipa do GAPIC



EQUIPA COORDENADORA

Coordenador Coordenadora Adjunta Vogal Vogal

ASSESSORIA E SUPORTE TECNICO ADMINISTRATIVO
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15.9 Bolsa de Investigagdo Fundagdo AstraZeneca/FMUL

1.9 Bolsa Jodo Lobo Antunes para Apoio a Projeto de Investigacéo

Sessdo de Posters |
Sessdo de Posters i
Sessdo de Posters il

Sessdo de Posters IV




PROGRAMA DETALHADO

8:30 |

9:00 |

Prof. Doutor Jodo Eurico Cabral da Fonseca | Diretor da FMUL

Prof. Doutor Mdrio Ramirez | Vice-Presidente do Conselho Cientifico

Prof.© Doutora Maria Carmo-Fonseca | Presidente do iMM - JLA

Dr. Joaquim Daniel Lopes Ferro | Presidente do Conselho de Administragéo do CHULN
Duarte Graga | Presidente da AEFML

Prof. Doutor Edgar Gomes | Coordenador do GAPIC

09:15 |
Presentation of Master Final Work |/ Master Thesis 2021-22

Chairs: Anténio Coutinho | Jodio Ferreira
Entrega dos Prémios por Leonor Parreira, Coordenadora do GAPIC de 1998-2002

Prémio: Mariana Taveira | Virtual Reality-Induced Dissociative Symptoms: a
Retrospective Study

1.2 Menc¢do Honrosa Bruno Boaventura | Bilateral fronto-orbital advancement vs a
two-step surgery to treat unicoronal craniosynostosis

2.9 Mengdo Honrosa: Mariana Pereira | Clinical Effects of Off-Label Reduced Doses
of Direct Oral Anticoagulants: a systematic review and
meta-analysis

10:00 |

Chair: Pedro Alves

15.° Bolsa de Investigagdo Fundagéo AstraZzeneca/FMUL

Revealing lung repair after ARDS through the IL-22 path

Maria Adéo Serrano | FMUL | ESSCVP

1.9 Bolsa Jodo Lobo Antunes para Apoio a Projeto de Investigacdo
Characterization of fibrinogen-erythrocyte binding in arterial vascular disease
and its relevance for the early detection of vascular thrombotic events
(ThromboVascFibEry)

Ryan Gouveia e Melo | CHULN | FMUL | CAML

10:30 |
25.° Programa “Educagéo pela Ciéncia” | Bolsas CHULN/FMUL

Posters Session |

Chairs: Hélia Neves | Karrine Serre

BCHULN,, /01 Insight on Diabetes Mellitus

24.°!

BCHULN/02

PEC/16

PEC/14

PEC,,./07

24.°

PEC /04

Adriana Correia |Clinica Universitaria de Psicologia e Psiquiatria, FMUL

Negative effects on the use of Off-Label Dose-Reduced Direct Oral
Anticoagulants: a systematic review and meta-analysis?
Mariana Pereira |Clinica Universitaria de Cardiologia, FMUL

Study of neurotized radial and anterolateral antebrachial flaps of
the thigh: histological and anatomical study using the Sihler’s stain
Sofia Lemos da Silva |Instituto de Anatomia, FMUL

Assessing methylation state and adenosine receptor levels in
cerebral and peripheral tissues of mouse models of Rett Syndrome?
Tiago Gongalves; Pedro Rainho |instituto de Farmacologia

e Neurociéncias, FMUL | Ana Sebastiéo Lab, iMM-JLA

Development of a new test based on CRISPR-Cas9 technology to
assess the function of BRCA1 and BRCA2 proteins
Beatriz Lima | Maria Carmo-Fonseca Lab, iMM-JLA

Screening strategies for atrial fibrillation in the elderly population:
a systematic review and network meta-analysis

Rafael Whitfield | Centro Cardiovascular da Universidade de Lisboa
(ccuL)

Posters Session Il

Chairs: Pedro Sousa Victor | Sandra Casimiro

PEC,,./23

24.°!

BCHULN/03

HIV infection and Follicular Helper T cells: interrogating the SAMHD1
contribution through HIV-2
André Pires | Ana Espada de Sousa, iMM-JLA

Antiplatelet therapy and its role on reducing ischemic events in
patients with giant cell arteritis: a systematic review and
meta-analysis

Vanessa Fernandes | Clinica Universitaria de Neurologia, FMUL

BDNF receptor cleavage inhibition in epilepsy: impact on adult
hippocampal neurogenesis?

Diana Sousa Correia | Instituto de Farmacologia e Neurociéncias, FMUL |
Ana Sebastido Lab, iMM-JLA

Exploring the hypothalamus as a novel neurogenic niche in adult
mice?

Joana Nunes | Instituto de Farmacologia e Neurociéncias, FMUL |
Ana Sebastiéo Lab, iMM-JLA
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Study of the effect of germline mutations in BRCA1/2 on R-loops
resolution and the consequences on genome replication and
maintenance of genomictability?

Afonso Guerreiro | Maria Carmo-Fonseca Lab, iMM-JLA

PEC/17  Uncovering the role of retrotransposons in the cellular aging process,
using a progeria cell model
Pedro Cordeiro Sousa | Sérgio Almeida Lab, iMM-JLA

PEC,,./06 Genetic contributions of HPSE1 and TGFB1 genes in leiomyomas
development and treatment response to uterine fibroEmbolization
Patricia Pires | Laboratério de Genética, FMUL

Poster Session lll
Chairs: Catarina Fonseca | Célia Carvalho | Teresa Pacheco

PEC/05 Unveiling the effects of caffeine in adult neurogenesis
André Sousa Vares | Instituto de Farmacologia e Neurociéncias, FMUL | Ana
Sebastido Lab, iMM-JLA

PEC/12  Strategies to overcome RANK-mediated resistance to TRAIL-induced
apoptosis in luminal breast cancer
Jodio Dias Gaio | Luis Costa Lab, iMM-JLA

PEC/08 Phenotypical analysis in hiPSC-CMs of a mutation classified as likely
pathogenic
Sofia Vistas | Maria Carmo-Fonseca Lab, iMM-JLA

PEC/T1 The Potential of Neural Stem Cells in Multiple Sclerosis: the Effect of
Adenosine A2A Receptors in Postnatal Oligodendrogenesis after
Demyelination
Maria Filipa Porfirio | Instituto de Farmacologia e Neurociéncias, FMUL | Ana
Sebastido Lab, iIMM-JLA

Poster Session IV

Chairs: Afonso Almeida | Helena Nunes Cabacgo | Marc Veldhoen

PEC/09 Modulation of the expression of microRNAs involved in gd T cell
differentiation
Ana Maria Rodrigues | Bruno Silva-Santos Lab, iMM-JLA

PEC/10  Study of the mechanisms of recruitment of FANCM to the telomeres of

ALT cancer cells
Madalena Pinho Filipe | Claus M. Azzalin Lab, iMM-JLA

PEC/18 Study of JAK-STAT signaling pathway in early arthritis
José Pais | Jodo Eurico Fonseca Lab, iMM-JLA

PEC/20 Human tissue TFR cells show higher suppressive ability when compared
with blood TFR cells
Diogo Alves Antunes | Luis Graca Lab, iMM-JLA
PEC,,./03 Correction of the variant c.2222A>G in the ACTN2 gene, identified in a
patient with Hypertrophic Cardiomyopathy, through base editing
technology
Sara Abreu Luis | Maria Carmo-Fonseca Lab, iMM-JLA

240

12:00 |

13:00 |

Chairs: Cldudia Faria (GAPIC), Diogo Alves Antunes (6.° ano - MIM)

Different Dimensions to Healthcare — Alternative Career Paths
Jodio Incio | Biovance Capital

14:00 |
25.° Workshop “Educacdo pela Ciéncia” | Bolsas CHULN/FMUL

Chairs: Diana Sousa | Joana Coelho | Nicolas Morgenstern
15:00 |

15:30 |
25.° Workshop “Educacéo pela Ciéncia” | Bolsas CHULN/FMUL

Chairs: Diana Sousa | Joana Coelho | Nicolas Morgenstern

16:30 |
What is like to be a student in the world of research?
Sara Mahomed | Instituto de Microbiologia, FMUL | CHULN

AIMS Meeting
Catarina Ribeiro | Coordenadora do Departamento Cientifico | GAPIC Alumni

17:00 |

BCHULN - Bolsa CHULN/FMUL; PEC - Programa “Educagéo pela Ciéncia”; PG - Prémio GAPIC David-Ferreira; *to be
confirm

!Inclui Coffee-Break

2 online

¥ Projeto em Desenvolvimento e Prorrogado para o 26.° PEC
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PREMIO GAPIC
David Ferreira

Trabalhos Finais / Teses de Mestrado

2021/2022

Chair: Joao Coutinho




Aluno | Student: Mariana Mendes da Costa Taveira

Orientador | Supervisor: Prof. Dr. Jodo de Sa e Prof® Dr® Michele Gomes da Rosa
Laboratério, Centro, Unidade: Clinica Universitaria de Cardiologia, FMUL

Laboratory, Centre, Unit: Centro, Unidade: Clinica Universitaria de Cardiologia da FMUL
E-mail: mariana.taveira@edu.ulisboa.pt

Titulo: Sintomas Dissociativos Induzidos por Realidade Virtual: um Estudo Retrospetivo
Title: Virtual Reality-Induced Dissociative Symptoms: a Retrospective Study

3 Palavras-Chave: RV, Despersonalizagdo, Desrealizagdo

RESUMO: O uso de Realidade Virtual (RV) tem aumentado a nivel mundial, & medida que as
tecnologias se véio tornando mais sofisticadas e providenciam um escape d realidade
durante a pandemia Covid-19. Este aumento recente no uso de RV tem conduzido ao
relato de novos efeitos secunddrios, tais como sintomas dissociativos, que podem ou
ndo constituir uma ameaga & sadde mental dos utilizadores. Este estudo retrospetivo
teve como objetivo quantificar a prevaléncia e a intensidade dos sintomas dissociativos
decorrentes da utilizagdo de RV, bem como determinar potenciais fatores de risco que
possam desencaded-los ou amplificd-los, e ainda avaliar o impacto destes sintomas no
bem-estar do individuo. Os dados foram obtidos através de um questiondrio (N=358)
colocado em grupos de Facebook dedicados a RV, que compreendeu uma verséo
modificada do Clinician-Administered Dissociative State Scale (CADSS) e questodes
direcionadas a fatores de risco reconhecidos como potenciais desencadeantes de
experiéncias dissociativas. A andlise estatistica revelou que 83.9% dos participantes
reportaram sintomas dissociativos, de intensidade variada de acordo com o CADSS (X =
7.62; s = 7.89). Foram encontradas correlagées significativas entre o CADSS score e o
tempo passado em RV, o uso de aplicagées que envolvem mdos virtuais ou handtracking, a
presenga de experiéncias dissociativas prévias, eventos traumaticos na

inféincia, estratégias evitantes de coping e histéria de doenga psiquidtrica. NGo obstante,
a maioria dos participantes classificou os sintomas como ndo-ansiogénicos (85.8%) e
com uma duragdo de apenas minutos (77.4%). Em suma, este estudo revelou que
embora a RV seja uma potencial indutora de experiéncias dissociativas, estas parecem
ser de curta duragéo e indbcuas para o bem-estar do individuo, podendo ser antecipadas
e atenuadas através do conhecimento e gestdo de outros fatores de risco que possam
desencadear fenébmenos de dissociagéo.

3 Key-Words: VR; Depersonalization; Derealization

ABSTRACT: The use of Virtual Reality (VR) has been increasing worldwide, as devices are
becoming more sophisticated and provide an escape from reality during the COVID-19
lockdown.

This recent rise in the use of VR leads to new side-effects being reported, such as
dissociative symptoms that may or may not constitute a mental health concern. This
retrospective study investigated the prevalence and intensity of dissociative symptoms
in VR users, as well as some potential predisposing conditions that may trigger them,
and their impact on the subjects’ wellbeing. We conducted a survey (N=358) that was
posted on VR Facebook groups. This survey comprised a modified version of the
Clinician-Administered Dissociative State Scale (CADSS) and questions regarding
potential risk factors known to induce dissociative disorders or experiences. Data
analysis revealed that 83.9% participants reported dissociative symptoms, with varying
intensity according to CADSS (X = 7.62; s = 7.89). Significant correlations were found
between CADSS score and the time spent playing, the use of software applications
(apps) that involve virtual hands or hand-tracking, history of previous dissociative
experiences, traumatic childhood events, avoidant coping strategies and psychiatric
disorders. Nonetheless, most participants categorized the symptoms as non-anxiogenic
(85.8%) and minute-lasting (77.4%). In conclusion, this study revealed that although VR
can induce dissociative experiences, they seem to be short-lasting and non-threatening
to the individual's wellbeing, and might be predicted or attenuated by managing other
known risk factors for dissociative phenomena.
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Aluno | Student: Bruno Manuel Alves Boaventura
Orientador | Supervisor: Prof.® Claudia Faria
Laboratério, Centro, Unidade:

Laboratory, Centre, Unit: Centro, Unidade:
E-mail: brunoboaventura@campus.ul.pt

Titulo/Title: Bilateral fronto-orbital advancement vs a two-step surgery to treat unicoronal craniosynostosis

3 Palavras-Chave: Craniossinostose coronal unilateral, avanco fronto-orbitario,
distragdo mediada por molas

RESUMO: Introducgdo

Apobs o nascimento e até a idade adulta, os ossos do créinio, separados por suturas, véo crescendo
e se afastando de forma a acompanharem o normal desenvolvimento do cérebro. Quando uma
destas suturas se encontra congenitamente encerrada, estamos perante uma craniossinostose,
existindo uma limitagéo ao normal crescimento do crénio. Existem vdrios tipos de craniossinostose
consoante a sutura afetada, sendo as Gltimas simples ou complexas consoante estejom afetadas
uma ou vdrias suturas, respetivamente.

A craniossinostose coronal unilateral (CCU) ocorre pela fuséo prematura da sutura coronal. E uma
craniossinostose néo sindromica, levando & retragéo da testa e do bordo orbitério no lado afetado
e a protusdo frontal contralateral, assimetria orbitéria e desvio da pirémide nasal. A cirurgia é o
tratamento padrdo e visa a corregdo da escoliose craniofacial.

Objetivos

Comparar duas técnicas cirlrgicas para o tratamento da CCU: uma cirurgia anica com avango
fronto-orbitdrio bilateral versus uma cirurgia em dois tempos incluindo distragéo precoce com
molas seguida de avango fronto-orbitdrio.

Métodos

Analisamos retrospetivamente os processos clinicos de doentes pedidtricos submetidos a corregéo
cir@rgica de CCU no Centro Hospitalar Universitario Lisboa Norte (CHULN) entre Janeiro de 2012 e
Dezembro de 2021. Compardmos os resultados de dois procedimentos cirlrgicos utilizando
tomografias computorizadas antes e depois da cirurgia. As medidas craniométricas especificas
utilizadas foram o desvio da base do crdnio, desvio da face e récios orbitdrios.

Resultados

Nove das 23 criangas submetidas a cirurgia no CHULN cumpriram os critérios de incluséo. Quatro
criangas foram submetidas a cirurgia Gnica e cinco a uma cirurgia em dois tempos. No grupo da
cirurgia anica, o desvio médio da base do crdnio mudou de 12,0 para 10,48 graus, e o desvio médio
da face alterou de 12,33 graus para 9,58 graus. As criangas tratadas com uma cirurgia em dois
tempos obtiveram uma maior redugdo no desvio craniofacial, mesmo apds o primeiro procedi-
mento com distragéo mediada por molas. O desvio médio da base do crdnio mudou de 10,96 para
6,64 graus e o desvio médio da face alterou de 12,52 para 4,76 graus. Os rdcios de altura e largura
orbitarias ndo alteraram significativamente apoés as cirurgias.

Concluséo
O estudo demonstra que criangas com diagnoéstico precoce de CCU e tratadas com uma cirurgia
em dois tempos conseguem uma maior redugdo da escoliose craniofacial.

3 Key-Words: Unicoronal craniosynostosis; fronto-orbital advancement; spring
mediated distraction

ABSTRACT: Introduction

After birth and into adulthood, the bones of the skull are separated by sutures and grow apart to
match the normal development of the brain. When one of these sutures is congenitally closed, a
diagnosis of craniosynostosis can be made, restricting the normal growth of the skull. There are
several types of craniosynostosis depending on the suture affected, the latter being simple or
complex depending on whether one or several sutures are affected, respectively.

Unicoronal craniosynostosis (ucs) occurs with the premature fusion of the coronal suture. It is a
non- syndromic craniosynostosis, leading to retrusion of the forehead and orbital rim on the affected
side and contralateral frontal bossing, orbital asymmetry and nasal deviation. Surgery is the
standard treatment for UCS and aims the correction of the craniofacial scoliosis and the prevention
of functional complications.

Objectives

To compare two surgical techniques for the treatment of UCS: a standard one-stage surgery with
bilateral fronto-orbital advancement (FOA) versus a two-stage surgery including early distraction
by springs, followed by bilateral FOA.

Methods:

We retrospectively reviewed the clinical files of pediatric patients (< 18 years old) who underwent
surgical correction for UCS at Centro Hospitalar Universitdrio Lisboa Norte (CHULN) between January
2012 and December 2021. We compared the outcomes of two surgical procedures using pre- and
post-surgery computed tomography (cT).The specific craniometric measurements used were skull
base twist, midface twist and orbital ratios.

Results

Nine out of 23 children who underwent UCS surgery at CHULN met the inclusion criteria for the study.
Four children were submitted to one-stage surgery, while five children underwent a two-stage
surgery. In the one-stage surgery group, the mean skull base twist changed from 12,0 to 10,48
degrees, and the mean midface twist changed from 12,33 degrees to 9,58. Children treated with a
two- stage surgery had a more significant improvement in craniofacial deviation, even after the first
procedure with spring-mediated distraction. Mean skull-base twist changed from 10,96 to 6,64
degrees and mean midface twist changed from 12,52 degrees to 4,76. Orbital height and width ratios
did not significantly change after surgery.

Conclusion
Our study demonstrates that children who have an early diagnosis of UCS and are treated with a

two-stage surgery achieve greater improvement of craniofacial scoliosis.
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Aluno | Student: Mariana Quilhd Escada Pereira

Orientador | Supervisor: Daniel Gomes Caldeira

Laboratério, Centro, Unidade: Clinica Universitaria de Cardiologia, FMUL
Laboratory, Centre, Unit: Cardiology University Clinic, FMUL

E-mail: marianaquilhopereira@campus.ul.pt

Titulo: Efeitos negativos do uso Off-Label em dose reduzida de Anticoagulantes Orais Diretos: uma reviséo sistematica e meta-andlise
Title: Negative effects on the use of Off-Label Dose-Reduced Direct Oral Anticoagulants: a systematic review and meta-analysis

3 Palavras-Chave: Fibrilhagdo Auricular - Dose Off Label Reduzida - DOAC

RESUMO: Fundamento: A Fibrilhagdo Auricular (FA) é a arritmia mais prevalente entre os
doentes mais idosos, associada a eventos tromboembdlicos. Os Novos Anticoagulantes Orais
Diretos (DOACs) sdo o tratamento de eleigdo para a maioria destes doentes, mas o seu uso
pode ter riscos numa dose standard. No entanto, os efeitos relacionados com o seu uso numa
dose off label reduzida séo ainda pouco conhecidos

Objetivos: Foi realizada uma reviséo sistemdatica com meta-andlise para avaliar os efeitos de
DOACs numa dose off label reduzida, em doentes com FA.

Métodos: Foram incluidos estudos observacionais das bases de dados MEDLINE, Cochrane
Central Register of Controlled Trials, PsycIN FO databases and EMBASE (Abril 2021) que avali-
aram os efeitos da toma de DOACs em doentes com FA, com dose off label reduzida, em
comparagdo com dose standard. O risco de viés foi avaliado através da ferramenta Risk of
Bias in Non Randomized Studies of Interventions (ROBINS—I). Realizou-se uma meta-andlise
de efeitos aleatérios para estimar o Hazard Ratio (HR) com intervalos de confianga de 95%, e
a heterogeneidade foi avaliada através das estatisticas 12.

Resultados: Dezoito estudos coorte com a andlise de 237 533 doentes com FA foram incluidos
na meta-andlise. O uso de DOAC off label dose reduzida est& associado a maior risco de
mortalidade por todas as causas [HR =127 (95% Cl11.09 to 1.48), com 12=71%] e a eventos
cardiovasculares [HR = 1.51 (95% Cl 1.32 to I.7I), com 12=0%], quando comparado a dose
standard. O seu efeito em eventos tromboembblicos (ocidente vascular cerebral/embolismo
sistémico), hemorragia major, e eventos isquémico e hemorrdgicos néo foi estatisticamente
significativo [HR=1.14 (95% CI 1.00 to 1.31), com 12=62%; HR=1.02 (95% CI 0.91 to 115), com
12=44%; e HR=1.22 (95% Cl0.79 to 1.88), com 12=49%, respetivomente]. A maioria dos eventos
dos estudos incluidos teve um risco de viés grave e quase todos os estudos incluidos
revelaram uma avaliagéo da confianga no efeito estimado muito baixa a baixa, segundo
Grades of Recommendation, Assessment, Development, and Evaluation (GRADE).
Conclusdes: DOACs em dose off label reduzida estéio associados a um maior risco de mortal-
idade por todas as causas e a maior eventos cardiovasculares, em comparagdo com DOACs
em dose standard.

3 Key-Words: Atrial Fibrillation - Off Label Underdose - DOAC

ABSTRACT: BackgRound: Atrial Fibrillation (AF) is the most prevalent cardiac arrhythmia
among older patients, associated with thromboembolic events. Direct Oral Anticoagulants
(DOACs) are the treatment of choice for most patients, but its use may have risks on standard
dose. However, it is still unclear the effects related with the use of a lower dose off labelled
(poAc).

Objectives: We conducted a systematic review and meta-analysis to assess the effects of off
label underdose use of DOAC in patients with AF.

Methods: MEDLINE, Cochrane Central Register of Controlled Trials, PsycIN FO databases and
EMBASE (April 2021) were searched for observational longitudinal studies evaluating the
outcomes on off label underdosed patients compared with standard dosed patients with AF.
The risk of bias was assessed according to the ROBINS-I tool. We performed a random-effects
meta-analysis to estimate the pooled Hazard Ratios (HR) with 95% Cls, and heterogeneity was
evaluated using the 12 statistics.

Results: Eighteen cohort studies evaluating 237 533 patients with AF were included in the
meta-analysis. Off label underdose DOAC use is associated with higher risk of all cause
mortality [HR =1.27 (95% Cl1.09 to 1.48), with 12=71%] and composite cardiovascular outcomes
[HR = 1.51 (95% CI11.32 to 1.71), with 12=0%], when compared with standard dose DOAC use. The
effect in thromboembolic events (stroke/systemic embolism), major bleeding, and composite
of ischemic and bleeding events was not statistically significant [HR=114 (95% Cl1.00 to 1.3]),
with 12=62%; HR=1.02 (95% CI 0.91 to 1.15), with 12=44%: and HR=1.22 (95% CI 0.79 to 1.88), with
12=49%, respectively]. The majority of outcomes in the included studies had a serious risk of
bias

and almost all evaluated outcomes had very low to low Grading of Recommendation, Assess-
ment, Development and Evaluation (GRADE) evidence.

Conclusions: Off label underdose DOAC use is associated with higher risk of all-cause mortali-
ty and composite cardiovascular outcomes, when compared with standard dose DOAC use.
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Ingressa em Medicina na University College London (UCL) no Reino Unido em 2008, conferido o titulo de Medicinae Baccalaureus Baccalaureus Chirurgiae, MBBS em 2014, e obtendo equivalén-
cia ao Mestrado Integrado em Medicina Portugués. Estd inscrita na Ordem dos Médicos e no General Medical Council do Reino Unido. Trabalhou como médica 2015-2016 no Reino Unido no
North Central Thames Foundaction School.

Regressa a Portugal em Agosto de 2016 para continuar a restante formagdo pés-graduada. Ingressa como interna do Ano Comum em Janeiro de 2017 no Centro Hospitalar Lisboa Ocidental.
Inicia a Formagdo Especializada em Medicina Intensiva em Maio de 2018, no Servigo de Medicina Intensiva do Centro Hospitalar Universitdrio Lisboa Norte, onde, sob tutela da Prof. Doutora
Susana M. Fernandes, vence a Bolsa de Investigagéio Fundagéio Astrazeneca/FMUL com o projecto “Revealing lung repair after ARDS through the IL-22 path’, integrando o AES-Lab (iMM) desde
entdo e fazendo parte do grupo de pulmdo (AESousa — iMM JLA lab), que tem objectivo identificar mecanismos imunes de reparagéo pulmonar, fisiopatolégicos de lesdo pulmonar,
fendbmenos de desregulagéo imune associado a doenga aguda e que contribuam para maior risco de infecgdo.

E docente livre na Clinica Universitaria de Medicina Intensiva, assistente convidada na Escola Superior de Saude da Cruz Vermelha Portuguesa, e mentora para alunos da Faculdade de Medici-
na da Universidade de Lisboa.

Afiliagdo: FMUL, ESSCVP
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Aluno | Student: Maria A. Serrano'?3, André Gomes]l, Manuel Silval, Susana Mendes Fernandes'?

Tutores | Tutors: Prof. Doutora Susana Mendes Fernandes

Laboratério, Centro, Unidade: Ana E Sousa lab’, iMM-JLA, FMUL?, Servico de Medicina Intensiva - CHULN?
Laboratory, Centre, Unit: Ana E Sousa lab, iMM-JLA, FMUL, Servico de Medicina Intensiva - CHULN

E-mail: m.serrano@chin.min-saude.pt

Titulo: Explorando a recuperagdo pulmonar através de CCL28 em doentes com ARDS e COVID-19

Title: Exploring lung repair through CCL28 in patients with ARDS and COVID-19

3 Palavras-Chave: CCL28, ARDS, COVID-19

RESUMO: Introducdio: A reparagdo do epitélio alveolar é essencial no processo de recuperagdo
do Acute Respiratory Distress Syndrome (ARDS) e depende provavelmente do contexto imun-
olégico e do equilibrio entre os estimulos inflamatérios e anti-inflamatoérios. A CCL28 & uma
citocina produzida por células epiteliais que atrai células CCR10+ (células T reguladoras, Th22,
células B, ILC) em resposta & hipoxia. Usando coortes clinicas distintas de ARDS, procurdmos
explorar o papel das células que expressam CCL28 e CCRIO0 durante a recuperagdo pulmonar
ou na evolugdo para fibrose.

Métodos: Incluimos diferentes coortes longitudinais prospetivas de doentes internados no
Centro Hospitalar Universitdrio Lisboa Norte (CHULN, Portugal): 1) Doentes com pneumonic
SARS-CoV-2; 2) Doentes com ARDS primdrio e secunddrio moderado a grave devido a
diferentes insultos; 3) Doentes com ARDS que evoluiram para fibrose pulmonar com bidpsias
colhidas no periodo perimortem. Analisémos populagdes de sangue periférico e lavado
broncoalveolar (LBA), bem como os niveis de vérias moléculas no soro e no BAL. Statal5.]l e
prisma Graph Pad foram usados para andlise estatistica.

Resultados: Numa primeira fase incluimos uma coorte de 20 doentes com COVID-19, 11 que
apresentavam ARDC-COVID grave com necessidade de internamento em UCI. Os niveis de
varias moléculas foram obtidos & admissdo e na recuperagéo e comparados com 0s uma
coorte saudével de 10 individuos. Encontrdmos um aumento significativo de IL-6, IL-18 e IL-10 na
admisséo hospitalar/UCI associada a gravidade, conforme descrito anteriormente. Também
encontrdmos um aumento significativo de CCL28 em ambos os momentos, comparando com
controles sauddveis. Ressalva-se um aumento significativo de ILCs tipo 2 expressando CCRIO, o
recetor de citocina para CCL28, que foi correlacionado com melhoria na oxigenagdo e, por
inferéncia, recuperagdo pulmonar. Ressalva-se que ndo houve diferenga nos niveis de outras
citocinas possivelmente envolvidas na homeostasia pulmonar e produzidas por células T CD4
CCRI0+ como IL-22 ou IL-17 entre os grupos ou comparando com individuos sauddveis.

Em seguida, explordmos a CCL28 no LBA e nos tecidos com o objetivo de confirmar o aumento
na doenga grave. Estamos atualmente terminando a andlise dos niveis de CCL28 no LBA de 10
pacientes com ARDS grave comparado com 10 controlos sauddveis. Os 10 doentes com ARDS (6
homens, idade média do grupo de 57,4 anos) apresentaram uma mortalidade hospitalar
significativa de 45% e tém causas heterogéneas para ARDS (trauma, aspiragdo, sepse).
Também otimizamos a coloragdo imuno-histoquimica de CCL28 em amostras armazenadas
em parafina de doentes com SDRA grave colhidas no periodo perimortem. Apresentaremos os
resuItSJdos dos niveis de CCL28 em bidpsias desses doentes com ARDS grave (andlise em
curso).

Conclusdo: Usando diferentes coortes de pacientes com les@o pulmonar aguda, estabelece-
mos um racional para o uso de CCL28 como um novo alvo a ser explorado em pacientes com
ARDS grave.

3 Key-Words: CCL28, ARDS, COVID-19

ABSTRACT: Background: Alveolar epithelium repair is an essential in the recovery process from
Acute Respiratory Distress Syndrome (ARDS) and is likely dependent on the immune environ-
ment and the equilibrium between the different inflammatory and anti-inflasmmatory stimuli.
CCL28 is a chemokine produced by epithelial cells that chemoattracts CCR10+ cells (regulotory
T cells, Th22, B cells, ILC) in response to hypoxia. Using different clinical ARDS cohorts, we aimed
to explore CCL28 and CCRI0 expressing immune cell role during lung regeneration or evolution
towards fibrosis.

Methods: We included different prospective longitudinal study cohorts of patients admitted to
Centro Hospitalar Universitdrio Lisboa Norte (CHULN, Portugal): 1) SARS-CoV-2 infected individu-
als with pneumonia; 2) Patients with moderate to severe primary and secondary ARDS owing to
different insults; 3) ARDS patients who progressed to lung fibrosis with biopsies collected
perimortem. We analysed peripheral blood and bronchoalveolar (BAL) populations as well as
the levels of several molecules in the serum and BAL. Statal5.l and Graph Pad prism were used
for statistical analysis.

Results: We first included a cohort of 20 patients with COVID-19, 11 who presented severe C-ARDS
requiring ICU admission. The levels of several molecules were obtained at admission and recov-
ery and compared to a healthy cohort of 10 individuals. We found a significant increase in IL-6,
IL-18 and IL-10 at hospital/ICU admission in association with severity, as previously described. We
also found a significant increase in CCL28 at both time points, as compared to healthy controls.
Interestingly, there was also a significant increase in type 2 ILCs expressing CCRI0, the chemokine
receptor for CCL28, that was correlated with improvement in oxygenation and by inference, lung
recovery. Of note there was no difference in the levels of other cytokines possibly involved in lung
homeostasis and produced by CCR10+ CD4 T cells like IL-22 or IL-17 between groups or compar-
ing to healthy individuals.

We then explored CCL28 in two different other settings aiming to confirm its increase in severe
disease in BAL and tissue. We are currently finishing the analysis of CCL28 levels in BAL fluid of 10
severe ARDS patients compared to 10 healthy controls. These 10 ARDS patients (6 male, average
group age of 57.4 years) featured a significant hospital mortality of 45%, and have heterogenous
causes for ARDS (trauma, aspiration, sepsis). We also optimized CCL28 immunohistochemistry
staining in paraffin stored samples of severe ARDS patients during the perimortem period. We
will pres&)ent the results of CCL28 levels in biopsies of those severe ARDS patients (analysis still
ongoing).

Conclusion: Using different cohorts of patients with acute lung injury, we have established a
rational for the use of CCL28 as a new target to be explored in severe ARDS patients.
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Titulo: Interagdo fibrinogénio-eritrocito como nova abordagem na detegdo precoce de eventos trombéticos em doencas vasculares
Title: Characterization of fibrinogen-erythrocyte binding in arterial vascular disease and its relevance for the early detection of vascular thrombotic events

3 Palavras-Chave: Fibrinogénio, Eritrocito, Cardiovascular

RESUMO: A aterosclerose & uma das patologias mais comuns da artéria carétida, promov-
endo a formagdo de placa aterosclerética ao nivel da sua bifurcagéo, com eventual risco de
trombose e ateroembolizag@o cerebral causando acidentes vasculares cerebrais. Em
estudos anteriores, observdmos um aumento da adesdo eritrocitdria relacionado com a
formagdo de codgulos sanguineos e com elevados niveis de fibrinogénio plasmatico. Neste
estudo, utilizadmos a microscopia de forga atémica (AFM) para medir as alteragdes nas
interagdes fibrinogénio-eritrocito e eritrécito-eritrocito em doentes com doenga da artéria
carétida (DAC). Foram avaliados 44 doentes com DAC. Os resultados foram comparados
com um grupo controlo de doadores de sangue sauddveis. 31 doentes com DAC foram
classificados como sintomdticos e 13 como assintomdticos. Elevados valores de rigidez
eritrocitaria foram observados em ambas as etiologias dos doentes, quando comparados
com o grupo controlo. Ambos os grupos apresentaram um aumento das forgas de ligagéo
fibrinogénio-eritrécito, apesar de uma diminuigdo na sua frequéncia. A forga necessdria para
separar dois eritrocitos de doentes sintomdticos & maior na presenca de elevadas concen-
tragées de fibrinogénio. Niveis elevados de fibrinogénio plasméaticos foram detetados em
doentes sintomdticos. Elevados niveis da variante de fibrinogénio y' também foram encontra-
dos em doentes sintomdticos e assintomdaticos. Doentes assintomdticos apresentaram maior
razdo fibrinogénio y'/fibrinogénio total do que o grupo controlo.

Amostras de sangue dos doentes foram colhidas antes da cirurgia de endarterectomia
carotidea (CEA), bem como a cada 6 meses até 24 meses apds d cirurgia. Elevada rigidez
eritrocitaria foi observada em doentes antes da cirurgia, quando comparados ao grupo
controlo, diminuindo 12 meses apds a cirurgia. A forga de ligagdo fibrinogénio-eritrocito
diminuiu nos doentes apoés a cirurgia, apesar de um aumento na frequéncia de ligagéo. Na
auséncia de fibrinogénio, a forga necessdria para separar dois eritrécitos de doentes com
DAC diminuiu apos a cirurgia. Os niveis elevados de fibrinogénio total e da sua variante y'
detetados em doentes antes da cirurgia diminuiram apdés a mesma. Alteragdes na rigidez,
adesdo eritrocitdria e ligagdo fibrinogénio-eritrécito foram observadas durante o seguimento
dos doentes 24 meses apds a cirurgia. A CEA demonstrou ser bem-sucedida na prevengéo
de AVC em doentes sintomdaticos com estenose carotidea moderada a grave e em doentes
assintomdticos com estenose carotidea grave. Os resultados de adesdo eritrocitaria e agre-
gagdo eritrocitéria podem apontar para que estes paréimetros sejam considerados como
possiveis fatores de risco cardiovascular para DAC, de modo a prever e, eventualmente,
prevenir eventos secunddrios e identificar doentes assintométicos e de maior risco. Além
disso, os resultados obtidos podem contribuir para a dete¢do da possibilidade de desen-
volvimento de eventos de reestenose associados ¢ DAC.

3 Key-Words: Fibrinogen, Erythrocyte, Cardiovascular

ABSTRACT: Atherosclerosis is one of the most common carotid artery pathologies, promoting
an atherosclerotic plaque formation on the artery bifurcation, which may induce thrombosis
and atheroembolism that may lead to stroke. We have previously reported an increase in
erythrocyte adhesion related to the formation of blood clots and high plasma fibrinogen
levels. In the present study, we used atomic force microscopy (AFM) to measure the changes
in fibrinogen-erythrocyte and erythrocyte-erythrocyte interactions in CAD patients. We evalu-
ated forty-four CAD patients. The results were compared with a control group of healthy blood
donors. 31 CAD patients were classified as symptomatic, and 13 patients were classified as
asymptomatic. High erythrocyte stiffness was detected in both CAD patients’ aetiologies when
compared with the control group. Both groups had higher fibrinogen-erythrocyte binding
forces, despite a lower binding frequency. The force necessary to detach two erythrocytes
from symptomatic CAD patients increased in the presence of high fibrinogen levels. High
plasma levels of fibrinogen were detected in symptomatic CAD patients. High plasma levels of
the y' fibrinogen variant were also found both in symptomatic and asymptomatic CAD
patients. Asymptomatic CAD patients present a higher y fibrinogen/total fibrinogen ratio than
the control group.

Blood samples were collected from CAD patients before endarterectomy (CEA), as well as
every 6 months until 24 months after the CEA surgery. High erythrocyte stiffness was detected
in CAD patients before surgery, when compared with the control group, and decreased 12
months after surgery. Patients had lower fibrinogen-erythrocyte binding forces after surgery,
despite a higher binding frequency. In the absence of added fibrinogen, the force necessary
to overcome the adhesion between two erythrocytes from CAD patients decreased after
surgery. High plasma levels of total fibrinogen and y’ fibrinogen variant were detected in CAD
patients before surgery, decreasing after it. Changes in erythrocyte stiffness, erythro-
cyte-erythrocyte adhesion and fibrinogen-erythrocyte binding were observed during CAD
patients 24 months follow-up after surgery. CEA was successful in stroke prevention in symp-
tomatic patients with moderate to severe carotid stenosis and asymptomatic patients with
severe carotid stenosis. These results of erythrocyte-erythrocyte adhesion and erythrocyte
aggregation may eventually be used as cardiovascular risk factors for carotid artery disease,
to predict and prevent secondary events and to identify asymptomatic CAD patients at higher
risk. Moreover, the results obtained may contribute to the detection of the possibility of the
development of restenosis events associated with carotid artery disease.
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Titulo: Insight na diabetes Mellitus
Title: Insight on diabetes Mellitus

3 Palavras-Chave: Insight, Diabetes, Narcisismo

RESUMO: Fundamento: Apesar da elevada prevaléncia da diabetes a nivel mundial, muitos
diabéticos continuam metabolicamente mal controlados. A diabetes € uma das doencgas
crénicas em que a auséncia de adesdo ds medidas terapéuticas é mais acentuada. Diversos
fatores parecem contribuir para esta situagdo, entre os quais o Insight. Complicagées micro-
vasculares da diabetes, e presumivelmente niveis séricos de homocisteina, tal como a
presenga de tragos narcisicos, podem afetar o Insight. Fatores clinicos e demogrdficos
previamente estudados, parecem ainda ter um papel no menor Insight para a doenga,
apesar de pouco compreendidos. Objetivos: Identificar os principais fatores que afetam o
Insight para a diabetes (clinicos, demogrdficos, niveis de homocisteina sérica e tragos
narcisicos). Métodos: Estudo transversal com inclus@o de 100 diabéticos, com mais de 18
anos, realizado na Associagdo Protetora dos Diabéticos de Portugal (APDP). Os doentes
foram submetidos & DAS (Diabetes Awareness Scale) e NPI-13 (Inventdrio de Personalidade
Narcisica-13). Os Fatores clinicos e demogrdficos previamente estipulados, foram obtidos
através da consulta do software “APDPSoft”. A andlise da homocisteina sérica foi realizada no
laboratério da APDP. Resultados: Os doentes diabéticos com menor Insight para a doenga,
s@o mais velhos, tém tragos narcisicos relacionados com o pensamento de posse ou
exploragéo dos outros e foram diagnosticados hd menos de 15 anos. Diabéticos com pior
controlo metabdlico apresentaram maior Insight para a doenga. A homocisteina sérica néo
se relacionou com o Insight.

Conclusoées: A presenga de complicagées da doenga em diabéticos mal controlados
parece ser o gatilho para a aquisi¢éo de Insight, associando-se também a outros fatores
clinicos e demogrdficos, que permitiram tragar um perfil de doente com menor Insight. A
antecipagédo de um baixo Insight para a doenga, permite uma abordagem médica individu-
alizada e melhores resultados clinicos.

N.° Projeto | N.° Project:

3 Key-Words: Insight, Diabetes, Narcissism

ABSTRACT: Background: Despite the high prevalence of diabetes worldwide, many diabetics
remain metabolically poorly controlled. Diabetes is one of the chronic diseases in which the
lack of adherence to therapeutic measures is most pronounced. Several factors seem to
contribute to this situation, among which Insight. Microvascular complications of diabetes,
and presumably serum homocysteine levels, as well as the presence of narcissistic traits, may
affect Insight. Previously studied clinical and demographic factors, still seem to play a role in
lower Insight into the disease, although poorly understood. Objectives: To identify the main
factors affecting Insight for diabetes (clinical, demographic, serum homocysteine levels and
narcissistic traits). Methods: Cross-sectional study including 100 diabetics, aged over 18 years,
carried out at the Associagdo Protetora dos Diabéticos de Portugal (APDP). Patients were
submitted to DAS (Diobetes Awareness Scole) and NPI-13 (Norcissistic Personality Invento-
ry-13). The clinical and demographic factors previously stipulated were obtained by consult-
ing the "APDPSoft" software. Serum homocysteine analysis was performed in the APDP labora-
tory. Results: Diabetic patients with lower Insight to the disease, are older, have narcissistic
traits related to thoughts of possession or exploitation of others and were diagnosed less than
15 years ago. Diabetics with worse metabolic control had greater Insight into the disease.
Serum homocysteine was not related to Insight.

Conclusions: The presence of disease complications in poorly controlled diabetics seems to
be the trigger for Insight acquisition, also associated with other clinical and demographic
factors, which allowed tracing a patient profile with lower Insight. The anticipation of a low
Insight to the disease, allows for an individualized medical approach and better clinical
outcomes.
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Titulo: Efeitos negativos do uso Off-Label em dose reduzida de Anticoagulantes Orais Diretos: uma revisdo sistematica e meta-analise
Title: Negative effects on the use of Off-Label Dose-Reduced Direct Oral Anticoagulants: a systematic review and meta-analysis

3 Palavras-Chave: Fibrilhagdo Auricular, Dose Off Label Reduzida, DOAC

RESUMO: Fundamento: A Fibrilhag@o Auricular (FA) € a arritmia mais prevalente entre os
doentes mais idosos, associada a eventos tromboembdlicos. Os Novos Anticoagulantes Orais
Diretos (DOACs) sdo o tratamento de eleic@o para a maioria destes doentes, mas o seu uso
pode ter riscos numa dose standard. No entanto, os efeitos relacionados com o seu uso numa
dose off label reduzida sdo ainda pouco conhecidos

Objetivos: Foi realizada uma revisdo sistematica com meta-andlise para avaliar os efeitos
de DOACs numa dose off label reduzida, em doentes com FA.

Métodos: Foram incluidos estudos observacionais das bases de dados MEDLINE, Cochrane
Central Register of Controlled Trials, PsycIN FO databases and EMBASE (Abril 2021) que avali-
aram os efeitos da toma de DOACs em doentes com FA, com dose off label reduzida, em
comparagdo com dose standard. O risco de viés foi avaliado através da ferramenta Risk of
Bias in Non Randomized Studies of Interventions (ROBINS-I). Realizou-se uma meta-andlise
de efeitos aleatérios para estimar o Hazard Ratio (HR) com intervalos de confianga de 95%, e
a heterogeneidade foi avaliada através das estatisticas 12.

Resultados: Dezoito estudos coorte com a andlise de 237 533 doentes com FA foram inclui-
dos na meta-andlise. O uso de DOAC off label dose reduzida esté associado a maior risco de
mortalidade por todas as causas [HR = 1.27 (95% CI11.09 to 1.48), com 12=71%] e a eventos
cardiovasculares [HR = 1.51 (95% Cl 1.32 to l.7l), com 12=0%], quando comparado a dose
standard. O seu efeito em eventos tromboembodlicos (acidente vascular cerebral/embolismo
sistémico), hemorragia major, e eventos isquémico e hemorrdgicos ndo foi estatisticamente
significativo [HR=1.14 (95% CI 1.00 to 1.31), com 12=62%; HR=1.02 (95% CI 0.91 to 1.15), com
12=44%; e HR=1.22 (95% CI 0.79 to 1.88), com 12=49%, respetivamente]. A maioria dos eventos
dos estudos incluidos teve um risco de viés grave e quase todos os estudos incluidos
revelaram uma avaliagdo da confianga no efeito estimado muito baixa a baixa, segundo
Grades of Recommendation, Assessment, Development, and Evaluation (GRADE).

Conclusdes: DOACs em dose off label reduzida estdo associados a um maior risco de
mortalidade por todas as causas e a maior eventos cardiovasculares, em comparagéo com
DOACs em dose standard.

3 Key-Words: Atrial Fibrillation, Off Label Underdose, DOAC

ABSTRACT: Background: Atrial Fibrillation (AF) is the most prevalent cardiac arrhythmia
among older patients, associated with thromboembolic events. Direct Oral Anticoagulants
(DOACs) are the treatment of choice for most patients, but its use may have risks on standard
dose. However, it is still unclear the effects related with the use of a lower dose off labelled
(poac).

Objectives: We conducted a systematic review and meta-analysis to assess the effects of off
label underdose use of DOAC in patients with AF.

Methods: MEDLINE, Cochrane Central Register of Controlled Trials, PsycIN FO databases and
EMBASE (April 2021) were searched for observational longitudinal studies evaluating the
outcomes on off label underdosed patients compared with standard dosed patients with AF.
The risk of bias was assessed according to the ROBINS-I tool. We performed a random-effects
meta-analysis to estimate the pooled Hazard Ratios (HR) with 95% Cls, and heterogeneity was
evaluated using the 12 statistics.

Results: Eighteen cohort studies evaluating 237 533 patients with AF were included in the
meta-analysis. Off label underdose DOAC use is associated with higher risk of all-cause
mortality [HR =1.27 (95% CI1.09 to 1.48), with 12=71%] and composite cardiovascular outcomes
[HR = 1.51 (95% CI11.32 to 1.71), with 12=0%], when compared with standard dose DOAC use. The
effect in thromboembolic events (stroke/systemic embolism), major bleeding, and composite
of ischemic and bleeding events was not statistically significant [HR=1.14 (95% CI1.00 to 1.31),
with 12=62%; HR=1.02 (95% CI 0.91 to 1.15), with 12=44%: and HR=1.22 (95% CI 0.79 to 1.88), with
12=49%, respectively]. The majority of outcomes in the included studies had a serious risk of
bias

and almost all evaluated outcomes had very low to low Grading of Recommendation, Assess-
ment, Development and Evaluation (GRADE) evidence.

Conclusions: Off label underdose DOAC use is associated with higher risk of all-cause

mortality and composite cardiovascular outcomes, when compared with standard dose
DOAC use.
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Titulo: Titulo: Estudo dos retalhos antebraquial radial e dntero-lateral da coxa neurotizados: estudo histolégico e anatomico com a aplicagéo da Técnica de Sihler’s
Title: Study of the radial antebrachial and of the thigh’s anterolateral neurotized flaps: a histological and anatomical study using the Sihler's Technique

3 Palavras-Chave: Cancro Oral; Retalho livre; Técnica de Sihler's

RESUMO: O cancro oral & uma neoplasia com uma incidéncia e mortalidade importantes,
sendo o 18° mais prevalente. Estima-se que 60% dos cancros da cavidade oral afetem a
lingua. O carcinoma pavimento celular (CPC) corresponde a 90% dos cancros da cavidade
oral e o seu tratamento &, sempre que exequivel, cirargico. A resse¢do cirlrgica da leséo
provoca alteragdes estéticas e funcionais importantes. Quando indicado, a cirurgia & com-
plementada com tratamentos adjuvantes, radioterapia e/ou quimioterapia.

A reconstrugéo dos defeitos anatdémicos resultantes da cirurgia oncolégica da lingua é
essencial e visa restaurar o volume, a mobilidade e a sensibilidade da neo-lingua. Em
defeitos menores que metade da lingua, a reconstrugdo com retalhos locais mostrou ser a
mais eficaz. No entanto, em defeitos maiores, esté preconizado o uso de retalhos livres, sendo
que os que sd&o mais utilizados neste contexto s&o o retalho antebraquial radial (AR) e o
retalho dntero-lateral da coxa (ALT). Neste estudo é proposto realizar o estudo anatémico e
histolégico dos retalhos AR e ALT neurotizados, sendo que os objetivos primdrios séo avaliar
e descrever macro e microscopicamente a inervagdo sensitiva do retalho ALT e do AR, em
estudo cadaveérico.

Foram definidos como objetivos secunddrios avaliar e descrever a relagéo do pediculo
vascular com a inervagdo sensitiva do retalho AR e ALT avaliar e descrever mediante técnicas
de microscopia o nimero de fasciculos, axénios e o seu didmetro, avaliar a inervagdo sensiti-
va dos retalhos.

Os caddveres foram fixados e foram desenhadas as referéncias anatémicas dos retalhos AR
e ALT, foi feita a dissegéo dos retalhos mediante a utilizagdo de microscépio. Obtiveram-se
no total 5 retalhos ALT e 5 retalhos AR. Foram também colhidas bidpsias dos terminais de
inervacdo sensitiva para posterior estudo histolégico. Procedeu-se & aplicagdo da Técnica
de Sihler's as pegas e observada a sua evolugdo, com o objetivo de avaliar a distribui¢éo
nervosa destas. Aplicada a Técnica de Sihler's, as pegas ndo evoluiram como previsto,
nomeadamente nas fases de maceragdo e despigmentacdo e descalcificagdo. Em nenhu-
mas das pecgas foi possivel concluir a fase de descalcificagéo néo sendo possivel concluir a
técnica como previsto.

Tendo em conta os resultados obtidos, foi necessdrio analisar toda a Técnica de Sihler's nas
suas diferentes fases e encontramo-nos agora numa fase de experimentagdo de modo a
compreender o processo de tingdo. Espera-se que estes resultados permitam, no futuro,
aplicar esta técnica ds pegas com sucesso de modo a cumprir os objetivos propostos neste
estudo.

3 Key-Words: Oral Cancer; Free Flap; Sihler’'s Technique

ABSTRACT: Oral cancer is a neoplasm with an important incidence and mortality, being the
18th most prevalent worldwide. It is estimated that 60% of oral cavity cancers affect the
tongue. Squamous cell carcinoma (SCC) corresponds to 90% of oral cavity cancers and its
treatment is surgical whenever feasible. Surgical resection of the lesion causes important
aesthetic and functional limitations. When indicated, surgery is complemented with adjuvant
treatments, radiotherapy and/or chemotherapy.

The reconstruction of anatomical defects resulting from oncological surgery of the tongue is
essential and aims to restore the volume, mobility and sensitivity of the neo-tongue. In defects
smaller than half of the tongue, reconstruction with local flaps has been proven to be the most
effective. However, in larger defects, the use of free flaps is recommended. The most used
flaps in this context are the radial antebrachial (RA) flap and the anterolateral thigh (ALT)
flap.

In this studly, it is intended to carry out an anatomical and histological study of the neurotized
RA and ALT flaps, with the primary objectives being to evaluate and describe macroscopically
and microscopically the sensory innervation of the ALT and RA flap, in a cadaveric study. The
secondary objectives were defined as evaluating and describing the relationship between the
vascular pedicle and the sensory innervation of the RA and ALT flaps, evaluating and describ-
ing the number of fascicles, axons and their diameter using microscopy techniques, as well as
evaluating the sensory innervation of the flaps.

The cadavers were fixed, the anatomical references of the RA and ALT flaps were drawn and
the flaps were dissected using a microscope. A total of 5 ALT and 5 RA flaps were obtained.
Biopsies were also collected from the sensory innervation terminals for further histological
study. The Sihler's Technique was applied to the dissected flaps and their evolution was
observed, with the objective of evaluating the nervous distribution.

During the process of the Shiler's Technique, the flaps did not evolve as expected, namely in
the maceration and depigmentation and decalcification stages. In none of the flaps it was
possible to complete the decalcification stage and therefore it was not possible to complete
the technique as expected.

Considering the results obtained, it was necessary to analyze the entire Shiler's Technique in
its different stages and we are now in an experimentation stage to understand the staining
process. It is expected that these results will allow, in the future, to

successfully apply this technique to the dissected flaps in order to fulfil the objectives
proposed in this study.
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RESUMO: A sindrome de Rett (RTT) & um distdrbio raro do neurodesenvolvimento de inicio
precoce que surge como uma regress@o do desenvolvimento normal. 95% dos casos tipicos
de RTT devem-se a mutagdes de novo no gene da proteina 2 de ligagéo ao metil-CpG
(MECP2). Este gene estd localizado no cromossoma X e, por isso, pacientes com RTT hetero-
zigbticas do cromossoma X séio portadoras em mosaicismo de genes normais e mutados.
MECP2 codifica uma proteina nuclear ubiqua (MECP2), que regula a transcrigdo de vdrios
genes, como o gene do fator neurotréfico derivado do cérebro (BDNF), ligando-se especifi-
camente a DNA metilado. Este gene codifica a neurotrofina BDNF, que tem fungées impor-
tantes no desenvolvimento e maturacgéo neuronal. As estratégias terapéuticas que envolvem
a administragdo de BDNF sdo ineficientes devido & sua incapacidade de atravessar a barrei-
ra hematoencefdlica. A adenosina surge como uma nova potencial ferramenta terapéutica
uma vez que a expressd@o do BDNF e dos seus recetores € dependente da ativagdo do recetor
de adenosina A2A (A2AR). Por outro lado, a adenosing, pela ativagdo do recetor Al, regula a
transmissdo sindptica inibitéria, tendo um potencial efeito no controlo das crises, presentes
no RTT. Um estudo realizado pelo laboratério revelou que na RTT, existe um grave compromis-
so do sistema adenosinérgico. Aléem das agdes recetor-dependentes, a adenosina por um
mecanismo independente da ativagdo de recetores diminui a metilagéo do DNA. Uma vez
que em condicbes epiléticas se detetam menores niveis de adenosina & expectdvel que
ocorram também modificagdes na metilagdo do DNA.

Desta forma, o objetivo principal deste projeto foi explorar uma correlagdo entre a gravidade
da condigéo fenotipica num modelo de ratinho RTT e as alteragdes de metilagdo do DNA
analisadas no sistema nervoso central e perifericamente.

Procedeu-se & colheita de sangue e tecido cerebral (cortex e hipocampo) de machos
sintomaticos Mecp2 KO (B6.129P2(C)-Mecp2tml.iBird/J) (6-7 semanas de idade) e Mecp2
HET fémeas (27 semanas de idade). Ratinhos wild-type (WT) com o mesmo sexo e idade
foram usados como controlo. O isolamento e purificagéio do DNA foram realizados pelo
protocolo Fenol-Cloroférmio-Isoamil 25:24:1. A metilagéo do DNA foi quantificada por
dot-blot usando o anticorpo N6-mA.

Os resultados obtidos n&o mostraram diferengas significativas no cértex (KO: 0,74, n=5; WT
masculino: 1, n=5; HET: 0,71, n=3; WT feminino: 1,00, n=5) e hipocampo (KO: 0,67, n=5; WT
masculino: 1,00, n=5; HET: 0,49, n=4; WT feminino: 1,00, n=5) entre as amostras obtidas de HET,
KO e respetivos animais WT.

Existindo uma redugdo dos niveis de adenosina nos modelos RTT esperavam-se niveis de
metilagdo do DNA superiores nos KO e HET face aos WT com as mesmas idades e sexos. Para
entender melhor estes resultados devemos realizar novamente esta tarefa usando procedi-
mentos mais especificos ou considerar outras varidveis que possam estar envolvidas.

3 Key-Words: Rett Syndrome (RTT); Adenosine receptors; DNA methylation

ABSTRACT: Rett syndrome (RTT) is a rare early-onset neurodevelopmental disorder that
comes up as a regression of normal development. 95% of typical RTT cases are due to de novo
mutations in methyl-CpG binding protein 2 gene (MECP2). This gene is located on the X
chromosome and because of that female heterozygous RTT patients are mosaic carriers of
normal and mutated genes. MECP2 encodes an ubiquitous nuclear protein (MECP2) which is
a global transcriptional regulator of several genes by binding specifically to methylated DNA,
such as brain derived neurotrophic factor (BDNF) gene. This gene encodes the neurotrophin
BDNF, which has important functions in neuronal development and maturation. Therapeutic
strategies involving BDNF delivery to the brain are still inefficient because of its incapacity to
cross the blood-brain barrier. To surpass this, adenosine arises as a new potential therapeutic
tool. It is known that BDNF and its receptors expression are dependent on the activation of the
adenosine A2A receptor (A2AR). On the other hand, adenosine, through adenosine Al receptor
activation, can control inhibitory synaptic transmission, having a potential effect in seizure
control, present in RTT. Importantly, a study carried out by our laboratory showed that a severe
impairment on adenosinergic system is present in RTT and also that the activation of A2AR
potentiates some of the BDNF lost actions. In addition to receptor-dependent actions, adenos-
ine by a mechanism independent of receptor activation decreases DNA methylation. Since
lower levels of adenosine are detected in epileptic conditions, it is expected that modifications
in DNA methylation will also occur. In this way, the main goal of this project was to explore a
correlation between phenotypic condition severity in a RTT mouse model and DNA methylation
changes accessed in the central nervous system and peripherally.

Blood and brain tissue (cortex and hippocampus) were collected from symptomatic Mecp2
KO (B6.129P2 (C)-Mecp2tmi.iBird/J) males (6-7 weeks old) and Mecp2 HET females (27
weeks old). Wwild type (WT) littermates were used as control. DNA isolation and purification
were performed by Phenol-Chloroform-Isoamyl 25:24:1 protocol. DNA methylation was quan-
tified by dot-blot using the antibody N6-maA.

The results obtained showed no significant differences in cortical (KO: 0,74, n=5; WT male: 1,
n=5; HET: 0,71, n=3; WT female: 1,00, n=5) and hippocampal (KO: 0,67, n=5; WT male: 1,00, n=5;
HET: 0,49, n=4; WT female: 1,00, n:5) samples obtain from HET, KO and respective WT animals.
Given that there is a reduction in adenosine levels in RTT models, higher DNA methylation
levels were expected in KO and HET compared to WT at the same ages and sexes. To better
understand these results, we should perform this task again using, for example, more specific
procedures or consider other variables that may be involved.
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Titulo: Desenvolvimento de um novo teste baseado na tecnologia CRISPR-Cas9 para avaliar a fungdo das proteinas BRCA1 e BRCA2
Title: Development of a new test based on CRISPR-Cas9 technology to assess the function of BRCA1 and BRCA2 proteins

3 Palavras-Chave: Splicing, CRISPR-Cas9, BRCA2

RESUMO: Introdugédo: Variantes patogénicas nos genes BRCAI/2 est@o associadas ao
cancro hereditério de mama e ovdrio. A proteina BRCA2 é essencial para a reparagéo de
quebras de DNA de cadeia dupla (DSB) através de recombinagdo homoéloga (HRR). Embora
encontrar uma mutagdo germinativa nos genes BRCA tenha implicagdes para os doentes
com cancro da mama, o rastreio frequentemente revela variantes de significado incerto
(VUs). Neste ambito, formuldmos a hipétese de que a tecnologia CRISPR-Cas9 pode ser
utilizada para provocar quebras nas duas cadeias da molécula de DNA em locais especificos,
e que estas lesdes ndo serdio eficazmente reparadas em células portadoras de variantes nos
genes BRCAI/2 que comprometem a fungdo das proteinas resultantes.

Objetivo: Com vista a determinar se variantes nos genes BRCAI e 2 classificadas como VUS
interferem na fung¢do da proteina no mecanismo de reparagdo de DNA por HRR, este projeto
tem por objetivo desenvolver um novo teste baseado na tecnologia CRISPR-cas9 que permi-
ta quantificar o défice de reparagéo em células linfoblastdides de doentes portadores das
mutagdes VUS.

Métodos: Como modelo de estudo foram usadas 3 linhas celulares linfoblastoides. Uma
delas é derivada de células do sangue periférico de um doente portador de uma VUS no gene
BRCA2. As restantes linhas s@o portadoras do gene BRCA2 com défice de fungdo e wild-type,
respetivamente. As linhas foram transfetadas com ribonucleoproteinas compostas por um
guideRNA e a nuclease Cas9, assim como uma HRR donor-sequence. O gene-alvo do gRNA
€ o gene da nucleolina(NCL). A HRR donor-sequence consiste numa molécula de DNA de
cadeia simples com dois bragos de homologia, entre os quais se encontra um tag de HA. Esta
molécula é usada como “molde” pela célula aquando da reparagdo por HRR. Apds a Cas-9
provocar um DSB perto da extremidade 3’da regido codificante do gene NCL, € introduzida no
genoma, através de HRR, o tag de HA.

Apbs este processo, foi quantificado e comparado o rdcio de transcritos que sofreu
integracdo da sequéncia HA, através de Quantitative Digital RT-PCR entre as diversas linhas.
Paralelamente, através da técnica de imunodetegdo com anticorpos anti-HA, seguida de
microscopia de fluorescéncia, foi quantificada a taxa de células que expressou HA.

Resultados: A quantificagéo de RNA contendo a sequencia “tag” revelou diferengas entre as
linhas celulares. A proporgéo de moléculas de RNA modificadas foi maior na linha celular
wild-type relativamente a linhas celulares portadoras de mutagées BRCA2. Estes resultados
sdo consistentes com a hipétese de que as duas mutagdes BRCA2 estudadas reduzem a
eficacia do processo de recombinagéo homdbloga.

Conclusdes: Desenvolvemos um novo método que permite avaliar o efeito de mutagées no
gene BRCA2 no processo de recombinagéio homodloga. Os resultados obtidos com este
método podem ser Uteis para a interpretacgdo clinica de variantes cujo significado é ainda
incerto.

3 Key-Words: Splicing, CRISPR-Cas9, BRCA2

ABSTRACT: Pathogenic variants in the BRCAI/2 genes are associated with hereditary breast
and ovarian cancer. The BRCA2 protein is essential for the repair of double-strand DNA breaks
(DSB) through homologous recombination (HRR). While finding a germline mutation in the
BRCA genes has implications for breast cancer patients, screening often reveals variants of
uncertain significance (VUS). In this context, we formulated the hypothesis that the
CRISPR-Cas9 technology can be used to cause DSBs in specific places of the genome, and
that those lesions will not be efficiently repaired in cells carrying variants in the BRCA1/2 genes
that compromise the function of the resulting proteins.

Objective: In order to determine whether variants in the BRCAl and 2 genes classified as VUS
interfere with the function of the protein in the DNA repair mechanism by HRR, this project aims
to develop a new test based on the CRISPR-Cas9 technology that allows quantifying the
deficit of repair in lymphoblastoid cells from patients carrying VUS mutations.

Methods: As a study model, 3 lymphoblastoid cell lines were used. One is derived from
peripheral blood cells from a patient carrying a VUS in the BRCA2 gene. The remaining lines
carry an impaired and wild-type BRCA2 gene, respectively. The lines were transfected with
ribonucleoproteins composed of a guideRNA and a Cas9 nuclease, as well as a HRR
donor-sequence. The gRNA target gene is the nucleolin gene (NCL). The HRR donor-sequence
consists of a single-stranded DNA molecule with two homology arms, and between them
there’s an HA tag. This molecule is used as a “template” by the cell during HRR. After the Cas-9
causes a DSB near the 3" end of the NCL gene coding region, the HA tag is introduced into the
genome via HRR.

After this process, the ratio of transcripts that underwent integration of the HA sequence was
quantified and compared between the different lines through Quantitative Digital RT-PCR. At
the same time, using the immunodetection technique with anti-HA antibodies, followed by
fluorescence microscopy, the rate of cells expressing HA was quantified.

Results: Quantification of RNA containing the “tag” sequence revealed differences between
cell lines. The proportion of modified RNA molecules was higher in the wild-type cell line
relative to cell lines carrying BRCA2 mutations. These results are consistent with the hypothesis
that the two BRCA2 mutations studied reduce the efficiency of the homologous recombination
process.

Conclusions: We developed a new method that allows the evaluation of the effect of muta-
tions in the BRCA2 gene on the homologous recombination repair process. The results
obtained with this method can be useful for the clinical interpretation of variants whose
meaning is still uncertain.
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Title: Screening strategies for atrial fibrillation in the elderly population: a systematic review and network meta-analysis
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RESUMO: O rastreio oportunistico para fibrilhagdo auricular &€ atualmente recomendado para
doentes com 65 anos ou mais. Contudo, isto foi recentemente posto em causa por dois
estudos que relatam que o rastreio oportunistico ndo é mais eficaz do que os cuidados habit-
uais. Além disso, ndio parece haver consenso sobre qual é a estratégia de rastreio mais eficaz
(oportunistica ou sistematica). Assim, procurdmos comparar as diferentes estratégias
utilizando a metodologia da revis@o sistemdtica com meta-andlise em rede.

Foi realizada uma pesquisa eletronica na base de dados do MEDLINE, CENTRAL e EMBASE. Além
disso, pesquisémos OpenGrey, conhecimentos de peritos e analisémos a lista de referéncia
dos estudos incluidos ou outras publicagdes relevantes. A pesquisa foi realizada a 2 de
novembro de 2020 e atualizada a 20 de setembro de 2021. Realizdmos uma meta-andlise de
efeitos aleatérios e uma meta-andlise em rede de efeitos aleatérios dentro de uma estrutura
frequentista, numa andlise de intengdo de rastreio. Reportdmos os resultados como risco
relativo (RR) com intervalos de confianga de 95% (IC). Avali@mos a confianga na evidéncia
utilizando a estrutura GRADE.

Foram incluidos 9 estudos, com um total de 80665 participantes. Os resultados indicam que
o rastreio sistematico é eficaz quando comparado com os cuidados habituais (RR 2.11; 95% Cl
1.48 a 3.02; confianga GRADE elevada) e quando comparado com o rastreio oportunistico (RR
1.86; CI 1.23 a 2.82; confianga GRADE elevada) mas ndo foi encontrada qualquer diferenca
significativa entre o rastreio oportunistico e os cuidados habituais (RR 1.13; 95% CI 0.79 a 1.63;
confianga GRADE baixa).

O rastreio sistematico foi a estratégia mais eficaz para detetar a fibrilhagdo auricular em
individuos com 65 anos ou mais. O rastreio oportunistico néo foi mais eficaz do que os cuida-
dos habituais, mas os resultados foram enfraquecidos por uma baixa qualidade de evidéncia
devido ao risco de enviesamento dos estudos incluidos e impreciséo nos resultados. Nimero
de registo PROSPERO: CRD42020218672.

3 Key-Words: atrial fibrillation, screening, network meta-analysis

ABSTRACT: Opportunistic screening for atrial fibrillation is currently recommended for patients
aged 65 years and older. However, this has recently been called into question by two studies
that report that opportunistic screening is no more effective than usual care. Furthermore,
there seems to be no consensus on which is the most effective screening strategy (opportu-
nistic or systematic). Thus, we aimed to compare the different atrial fibrillation detection strat-
egies with each other using the methodology of systematic review with network meta-analy-
sis.

An electronic database search of MEDLINE, CENTRAL, and EMBASE was performed. In addition,
we also searched OpenGrey, experts’ knowledge and screened the reference list of included
studies or other relevant publications. The search was performed on the 2nd of November of
2020 and updated on the 20th of September of 2021.

We performed a random-effects pairwise meta-analysis and a random-effects network
meta-analysis within a frequentist framework in an intention to screen analysis. We reported
the results as relative risk (RR) with 95% confidence intervals (CI). We assessed the confi-
dence in the evidence using the GRADE framework.

Nine studies were included, enrolling 80665 participants. Pooled effect sizes suggested that
systematic screening was effective when compared with usual care (RR 2.11; 95% CI 1.48 to
3.02; high GRADE confidence) and when compared with opportunistic screening (RR 1.86; CI
1.23 to 2.82; high GRADE confidence) but no significant difference was found between oppor-
tunistic screening and usual care (RR 1.13; 95% CI1 0.79 to 1.63; low GRADE conﬁdence).
Systematic screening was the most effective strategy for detecting atrial fibrillation in individ-
uals aged 65 years or older. Opportunistic screening was no more effective than usual care,
but the results were weakened by a low quality of evidence due to risk of bias of the included
studies and imprecision in the results. PROSPERO registration number: CRD42020218672.
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Titulo: Infegéio por HIV e células T auxiliares foliculares: Interrogando a contribuigéo de SAMHD]1 através do HIV-2
Title: HIV infection and Follicular Helper T cells: interrogating the SAMHDI1 contribution through HIV-2

3 Palavras-Chave: HIV-2, SAMHDI], Tfh

RESUMO: Fundamento: A terapia antirretroviral ndo erradica as células infetadas pelo HIV.
As células T foliculares (Tfh) s@o uma subpopulacdo de linfécitos CD4 que se demonstrou
serem importantes reservatérios para o HIV tipo 1 (HIv-1) e para o tipo 2 (HIV-2).Bcl-6, 0
principal fator de transcri¢do regulador da diferenciagdo das Tfh, revelou ter um impacto na
suscetibilidade das Tfh através na modulagdo de fatores de restrigdo contra o HIV, nomea-
damente o sterile alpha motif and HD domain-containing protein 1 (SAMHDI). O HIV-2 através
da sua proteina acessoéria Vpx modula a expresséo de SAMHDI.

Objetivos: Explorar a interagéo entre SAMHDI e HIV na populagdo Tfh.

Métodos: Primeiro explordmos a infegdo por HIV-2 de populagdes de células T CD4 isoladas
a partir de amigdalas humanas que expressam niveis distintos de SAMHD, nomeadamente
Tfh (CXCR5brightiCOSbrightPD-1bright) e células quiescentes triplas negativas (TN, CXCR5-
neglCOSnegPD-1Ineg). Em seguida, perguntémos se a infegdo por HIV-2 influenciava a
producdo de Tfh utilizando um protocolo estandardizado para a diferenciagdo de Tfh in-vitro
a partir de células T CD4 naives. Em diferentes pontos foram recolhidas células para PCR
quantitativo e para imunofenotipagem por citometria de fluxo, baseada na caracterizagdo
fenotipica realizada previamente em células CD4 T provenientes da amigdala.

Resultados: Apesar da maior express@o de SAMHDI, as TN apresentaram niveis compardaveis
de DNA viral total e gag mRNA apés 24h de infegéio com HIV-2 ou HIV-1. Todavia, os niveis do
DNA viral total foram superiores nas Tfh em ambas as infe¢gées. Surpreendentemente, a
frequéncia de Tfh geradas e o respetivo fenoétipo foram notavelmente semelhantes apos
infegdo efectiva com isolados primdrios HIV-2 ou HIV-1.

Conclusdes: O HIV-2 ndo apresentou uma vantagem significativa para infetar células T CD4
provenientes da amigdala, independentemente dos seus niveis de SAMHDI, nem para modu-
lar a diferenciagéo in-vitro de Tfh. Estes primeiros dados utilizando isolados primérios HIV-2
incitam & investigagdo de outras vias para o estabelecimento de reservatérios em Tfh e das
possiveis implicagdes para o curso benigno da infegéo por HIV-2.

3 Key-Words: HIV-2, SAMHDI, Tfh

ABSTRACT: Background: Antiretroviral therapy does not eradicate HIV-infected cells. Follicu-
lar helper CD4 T cells (Tfh), a specialized subset of CD4 lymphocytes, have been shown to be
important HiVreservoirs, for both HIV type 1 (HIV-1) and type 2 (HIV-2). Bcl-6, the regulator of
Tfh differentiation, has been shown to impact cellular susceptibility of Tfh to HIV infection by
modulating the expression of HIV restriction factors. One of these restriction factors is sterile
alpha motif and HD domain-containing protein 1 (SAMHDI) which has been shown to impair
HIV-1 gene expression. Contrarily to HIV-1, HIV-2 is able to counteract SAMHDI through the
expression of Vpx.

Objectives: To explore the interplay of SAMHDI and HIV in Tfh.

Methods: Here, we first explore HIV-2 infection of sort-purified subsets from human tonsils
with distinct levels of SAMHDI, namely Tfh (CXCR5brightiCOSbrightPD-1bright) and quiescent
triple negative (TN, CXCR5neglCOSnegPD-1Ineg). Then, we asked whether HIV-2 infection
biased Tfh generation using a standardized protocol for in-vitro Tfh differentiation from circu-
lating naive CD4 T cells. Cell phenotyping by flow cytometry, based on previous ex-vivo char-
acterization of tonsillar CD4 T cells, was performed in different timepoints, as well as collection
of cell pellets for quantitative PCR.

Results: Despite higher SAMHDI1 expression, TN featured comparable levels to Tfh of both total
HIV DNA and gag mRNA upon 24h infection with either HIV-2 or HIV-1 primary isolates. Never-
theless, total HIV DNA levels were higher in Tfh in both infections. Surprisingly, the frequency of
the generated Tfh and their detailed phenotype were remarkably similar upon effective infec-
tion with HIV-2 or HIV-1 primary isolates.

Conclusions: HIV-2, despite harboring Vpx, did not feature a significant advantage to infect
tonsillar CD4 T cells, irrespectively of their SAMHDI levels, as well as to modulate in-vitro Tfh
differentiation. These first data using HIV-2 primary isolates prompt the investigation of addi-
tional paths in the establishment of Tfh reservoirs, and their implications for the benign course
of HIV-2 infection.
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RESUMO: Alteragdes no Fator neurotréfico derivado do cérebro (BDNF) e do seu recetor
tropomiosina B (TrkB-FL) contribuem para a fisiopatologia da epilepsia. Os recetores TrkB-FL
sdo clivados por calpainas na presenga de condigdes excitotoxicas, originando um recetor
truncado, TrkB-T', e um fragmento intracelular, TrkB-ICD. O peptideo TAT-TrkB foi desenvolvido
no Laboratério Ana Sebastido tendo sido patenteado. Estudos in vitro, ex vivo e in vivo, num
contexto da doenca de Alzheimer, revelaram a capacidade do TAT-TrkB em inibir a clivagem
de TrkB-FL e de restaurar a sinalizag&o BDNF/TrkB-FL. Resultados né&o publicados do Labo-
ratério Ana Sebastio demonstraram a clivagem TrkB-FL num modelo in vivo de epilepsia.
Deste modo, o nosso objetivo foi estudar o papel da clivagem do TrkB e o seu impacto na
neurogénese na epilepsia.

Ratos Sprague Dawley foram injetados com kainato (KA) (10 mg/kg, intraperitoneal, ip) para
formar dois grupos: 1) animais que desenvolveram SE e sacrificados 1.5-4 horas apés d
injegdo; e 2) animais que desenvolveram epilepsia crénica e sactrificados 4 semanas apds a
injecdo. Animais controlo foram injetados com solugdo salina. A proliferagdo, a neurodegen-
eracgdo e o sprouting das fibras musgosas foram avaliados com base na coloragéo Ki67,
NeuN e sinaptoporina, respetivamente.

Para estudar o impacto da modulagdo na sinalizagéo BDNF/TrkB, os animais foram injetados
com a solugéo TAT-TrkB (25 mg/kg, ip) ou solugdo salina 24 horas antes da injegdo de KA ou
solugdo salina. Foram criados quatro grupos: 1) controlo; 2) TAT-TrkB; 3) KA, e 4) TAT-TrkB +
KA. Todos os grupos foram sacrificados 3-4 horas apés a Gltima administragdo, durante SE.
Foi observado um aumento da proliferagdo neural em animais mais jovens, independente-
mente da sua condigéo (*p< 0.05, CTL 1.5-4h vs CTL 4 semanas; **p<0.01, KA 1.5-4h vs KA 4
semanas). No entanto, os animais com epilepsia crénica tendem a ter um volume maior do
hipocampo, possivelmente relacionado com a dispersdo das células granulares no Girus
Dentado (DG). Andlises qualitativas de coloragdo de NeuN em animais com epilepsia crénica
revelaram uma perda de imunoreactividade, sugestiva de neurodegeneragdo, e uma
dispersdo da camada granular do DG. Além disso, foi observada uma maior imunoreativi-
dade & sinaptoporina no DG nestes animais, sugerindo o sprouting das fibras musgosas.
Relativamente & modulagdo da clivagem TrkB-FL, os animais com SE apresentaram uma
diminuig¢éo significativa dos niveis de TrkB-FL (*p<0.05, CTL vs KA), enquanto os animais com
SE tratados previamente com TAT-TrkB ndo revelaram diferengas quando comparados com
o controlo. Estes resultados sugerem que o TAT-TrkB pode chegar ao cérebro e inibir a
clivagem do TrkB-FL. No futuro, o impacto da modulagéo da clivagem do TrkB-FL deverd ser
avaliado na neurogénese

Deste modo, a modulagéo da clivagem do TrkB-FL deve ser estudada em epilepsia, uma vez
que pode representar um possivel alvo terapéutico para formas refratdrias da doencga.

3 Key-Words: Tropomyosin-related kinase B receptor (TrkB-FL), Neurogenesis, Epilepsy

ABSTRACT: Alterations in the brain-derived neurotrophic factor (BDNF) and its full-length
tropomyosin-related kinase B (TrkB-FL) receptor contribute to the pathophysiology of epilep-
sy. TrkB-FL receptors are cleaved by calpains during excitotoxic conditions, originating a
truncated receptor, TrkB-T, and an intracellular fragment, TrkB-ICD. A TAT-TrkB peptide has
been developed in Ana Sebastido’'s Lab which has been protected by patent. In vitro, ex vivo,
and in vivo use of this peptide in an Alzheimer’s disease context revealed its ability to inhibit
TrkB-FL cleavage and restore BDNF/TrkB-FL signaling. Nevertheless, TrkB-FL cleavage remains
unclear in other diseases. It has been suggested that TrkB-FL is cleaved in an in vitro model of
status epilepticus (SE). Moreover, unpublished results from Ana Sebastidio’s Lab detected
TrkB-FL cleavage in an in vivo model of epilepsy. Therefore, we aimed to study the role of TrkB
cleavage and its impact on neurogenesis in epilepsy.

Sprague Dawley rats were injected with kainate (KA) (10 mg/kg, intraperitoneal, ip) to obtain
two groups: 1) animals that developed SE and were sactificed 1.5-4 hours after injection; and
2) animals that developed chronic epilepsy and were sacrificed 4 weeks after injection.
Saline-injected animals were used as controls. Proliferation, neurodegeneration and mossy
fiber sprouting were assessed using Ki67, NeuN and synaptoporin staining, respectively.

To assess the impact of BDNF/TrkB signaling modulation, animals were injected with TAT- TrkB
(25 mg/kg, ip) or saline solution 24 hours prior KA or saline injection. Thus, four groups were
created: I) control; 2) TAT-TrkB; 3) KA, and 4) TAT-TrkB + KA. All groups were sacrificed 3-4
hours after the last administration, during SE.

In this study, an increase in neural proliferation was found in younger animals regardless of
their condition (*p<0.05, CTL1.5-4h vs CTL 4 weeks; **p<0.01, KA 1.5-4h vs KA 4 weeks). Howev-
er, animals with chronic epilepsy tended to have increased hippocampal total volume, possi-
bly related to the granular cell dispersion in the dentate gyrus (DG). Qualitative analyses of
NeuN staining in animals with chronic epilepsy revealed a loss of immunoreactivity, suggestive
of neurodegeneration, and a DG granular layer dispersion. Also, a higher immunoreactivity for
synaptoporin in the DG was observed in these animals, suggesting mossy fiber sprouting.
Focusing on TrkB-FL cleavage modulation, animals with SE show a significant decrease in
TrkB-FL levels (*p<0.05, CTL vs KA) while animals with SE treated prior with TAT-TrkB do not
reveal differences when compared to the control. These results suggest that TAT-TrkB can
reach the brain and inhibit TrkB-FL cleavage. In the future, the impact of TrkB-FL cleavage
modulation on neurogenesis should be assessed.

Taken together, TrkB-FL cleavage modulation should be closely studied in the course of this
disease, as it could represent a possible therapeutic target for refractory epilepsy.
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RESUMO: A neurogénese adulta (NA), isto & a formagdo de novos neurénios em regiées do
sistema nervoso central (SNC), foi j&@ demonstrada em roedores e humanos adultos. Esta
acontece em nichos neurogénicos, dois dos quais séo considerados nichos cléssicos: a zona
sub-granular do giro dentado (GD) no hipocampo e a zona subventricular dos ventriculos
laterais. Nestes microambientes especializados, podem encontrar-se células estaminais
neurais (CENs) multipotentes, que originam neurénios e células da glia. Contudo, o nimero
de estudos que sugerem a existéncia de neurogénese noutras regides do SNC, os nichos néo
convencionais, tem vindo a aumentar.

Entre os diversos nichos néo convencionais, o hipotdlamo é cada vez mais aceite como
sendo um nicho neurogénico devido & quantidade crescente de evidéncia cientifica. J& se
observaram alteragdes na NA no hipotélamo de roedores em resposta a diversos estimulos.
No entanto, as consequéncias que o exercicio fisico voluntdrio (EFV) e o enriquecimento
ambiental (EA) poderdo provocar na NA no hipotdlamo ainda néo foram estudadas. Assim,
o principal objetivo deste projeto foi avaliar a NA no hipotélamo em condigdes de EFV e EA
que, de acordo com a literatura, séio capazes de aumentar a proliferagdo celular no GD.

Murganhos C57BL/6 macho de 3 meses foram submetidos a um protocolo de EFV e EA nas
gaiolas de alojamento durante 6 semanas. Controlos com a mesma idade permaneceram
em condigoes de alojamento padréo (AP). O marcador de proliferagdo 5-bromo-2'-deoxyu-
ridine (Brdu) foi injetado intraperitonealmente 2 semanas apés inicio do protocolo de EFV/EA.
Monitorizou-se o peso dos animais duas vezes por semana. Os animais foram sacrificados
por overdose de anestesia e perfundidos por via transcardiaca com tampdo fosfato-salino.
Posteriormente, os cérebros foram fixados em paraformaldeido e processados para
imuno-histoquimica. Fez-se a andlise em secg¢des representativas do hipotélamo, marcadas
para BrdU, juntamente com SOX-2 (sex determining region Y-box 2) e PCNA (proliferating cell
nuclear qntigen), como marcador deproliferagéio de CENs, e NeuN (neuronol nuclei), como
marcador de diferenciagdo neuronal. As células imuno-positivas foram detectadas por
microscopia confocal para posterior andlise por estereologia.

Os resultados ndo demonstram diferengcas estatisticamente significativas no peso dos
murganhos apés 6 semanas de protocolo de EFV/EA, em comparagéo com condigdes de AP
(p>0.05). De acordo com a bibliografia, prevemos que a andlise por IHQ do hipotdlamo
revele maior proliferagéio e diferenciagéo em murganhos sujeitos a EFV/EA do que em
murganhos em AP. No futuro, a modulagdo da NA no hipotdlamo poderd vir a ser utilizada
como estratégia terapéutica, visto que esta estrutura & um centro de regulagéo homeostati-
cq, que estd comprometido em diversas perturbagées do SNC.

3 Key-Words: adult neurogenesis, neural stem cells, hypothalamus

ABSTRACT: Adult neurogenesis (AN), the generation of new neurons in regions of the central
nervous system (CNS), has been shown in adult mammals, namely rodents and humans. It
takes place in neurogenic niches, two of which are considered classic neurogenic niches: the
subgranular zone of the dentate gyrus (DG) of the hippocampus and the subventricular zone
of the lateral ventricles. Multipotent adult neural stem cells (NSCs) can be found in these
specialized microenvironments, giving rise to both neurons and glial cells. However, there has
been increasing evidence suggesting that neurogenesis is present in other regions of the CNS,
termed noncanonical niches.

Among the noncanonical niches, accumulating evidence has led the hypothalamus to be
increasingly accepted as a neurogenic niche. Changes in AN in the rodent hypothalamus
have been previously observed in response to different stimuli. Yet, the consequences of
voluntary physical exercise (VPE) together with environmental enrichment (EE) on adult
hypothalamic neurogenesis have not been addressed. Hence, the main goal of this project
was to analyze AN in the hypothalamus under VPE and EE setting which has been shown to
increase cell proliferation in the DG.

Male 3-month-old C57BL/6 mice were subjected to a protocol of VE and EE of the housing
cages for 6 weeks. Age-matched controls remained in standard housing (sH) conditions
during this period. 5-bromo-2'-deoxyuridine (BrdU), a proliferation marker, was injected intra-
peritoneally 2 weeks after starting the VPE/EE protocol. The body weight of the animals was
monitored twice-a-week. Animals were sacrificed by anesthesia overdose and transcardially
perfused with phosphate-buffered saline. Brains were post-fixed in paraformaldehyde and
processed for immunohistochemistry. Representative sections of the hypothalamus were
stained for BrdU, along with Sox2- (sex determining region Y-box 2) and PCNA (proliferating
cell nuclear ontigen), as a marker of NSC proliferation, and NeuN (neuronol nuclei), as a
marker of neuronal differentiation. Immuno-positive cells were detected by confocal micros-
copy for further stereological analysis.

Results show no statistically significant differences concerning the weight of the mice after the
6-week VPE/EE protocol when compared to mice in SH conditions (p>0.05). We anticipate the
immunohistochemical analysis of the hypothalamus to reveal a higher proliferation in VPE/EE
mice compared to SH mice. Modulation of hypothalamic AN may be used as a therapeutic
strategy in future studies, since this structure is the centre for homeostatic regulation, which
function is compromised in several disorders of the CNS.
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RESUMO: Fundamento: As proteinas BRCAl e BRCA2 estéo envolvidas no processo de repa-
ragdo por recombinagéo homéloga, tendo este processo o intuito de reparar quebras de
cadeia dupla de DNA (DSBs, “double strand breaks”). Em paralelo com este processo, as
proteinas BRCAI e BRCA2 sdo cruciais para manter a integridade gendémica, resolvendo os
hibridos DNA:RNA ou “R-loops™. Os “‘R-loops” surgem em genes com elevada taxa de
transcrigdo, essencialmente nos TSS (promotores dos genes, “transcription start sites”) e nos
TTS (terminadores dos genes, “transcription termination sites”). Foi descrito que a deplegdo
da proteina BRCAI resulta na acumulagdo de “R-loops™ em “3R transcription termination
pause sites”, enquanto a falta de BRCA2 leva & acumulagéio de “R-loops” em “promoter-proxi-
mal pause sites”. A estabilizagéio dos “R-loops” como um fator de abrandamento da
replicagéo do DNA foi sugerida apds ter-se observado que a deplegdo da topoisomerase |
causa um aumento de “R-loops”, de quebras do tipo DSB e o retardamento da replicagdo.
Objetivos: Considerando que a perda de fungéo de BRCAI/2 promove a acumulagdo de
“R-loops”, propusemos investigar se células que possuem mutagdes no gene BRCAT ou BRCA2
replicam o seu DNA de forma mais lenta, com aumento da geragdo de DSBs e consequente
instabilidade genémica, e confirmar se esse efeito é devido & acumulagdo dos “R-loops”.
Métodos: Como metodologia, apliquei a técnica de espalhamento de fibras de DNA (“DNA
fiber spreading”) das células em fase S, que permite avaliar a cinética de replicagéo. Esta
técnica consiste em incubar células com 5-iodo-2'-deoxyuridine (IdU) por 30 min e, poste-
riormente, com 5-chloro-2'-deoxyuridine (CldU) por mais 30 min. Tanto o IdU como o Cldu
sd@o andlogos do nucleétido timidina e séo incorporados durante a incubagdo. Depois de
serem marcadas com estes nucleétidos, as células sdo lisadas e espalhadas numa lamela,
de forma a ser possivel individualizar diversas fibras de DNA. As fibras passam, depois, por um
processo de imunomarcagdo e sdo analisadas por microscopia, sendo possivel quantificar o
seu comprimento. Através desta técnica podemos analisar o impacto da deficiéncia em
BRCAI/2 e da acumulagéo de “‘R-loops™ na cinética de replicagéo. Células transfetadas com
RNAseH1, uma enzima que degrada o RNA hibridado com DNA, teréo os ‘R-loops” eliminados
num processo alternativo, esperando-se que o efeito dos “R-loops” na replicagdo seja anula-
do.

Resultados: A otimizagdo da técnica estd em progresso e os resultados séo, ainda, bastante
preliminares.

Conclusdes: Pretendemos, com este trabalho, analisar alteragdes na cinética de replicagdo
em células com défice de fungdo das proteinas BRCAI1/2 e avaliar o papel da acumulagéo de
“R-loops” no efeito observado.

3 Key-Words: R-loops, BRCA1/2, replication kinetics

ABSTRACT: Background: BRCAI and BRCA2 proteins are involved in DNA double-strand break
(DSBs) repair by homologous recombination. Also, BRCAI and BRCA2 proteins are crucial for
maintaining genomic integrity by regulating DNA:RNA hybrids or “‘R-loops”. “R-loops” arise in
genes with a high transcription rate, essentially at TS (gene promoter, "transcription start
sites") and TTS (gene terminator, “transcription termination sites"). It has been found that
BRCAI protein depletion results in the accumulation of “‘R-loops™ at “3X transcription termina-
tion pause sites”, while lack of BRCA2 leads to the accumulation of “R-loops™ at “promot-
er-proximal pause sites™. An increase in “R-loops” as a main factor in DNA replication slowing
was suggested after observing that topoisomerase | depletion causes an increase in “R-loops”,
DSBs and the slowing of replication.

Obijectives: Considering that loss of function of BRCA1/2 promotes the accumulation of
“R-loops’, we proposed to investigate whether cells that have mutations in the BRCA1 or BRCA2
gene replicate their DNA more slowly, with increased generation of DSBs and consequent
genomic instability, and to confirm whether this effect is due to the accumulation of “R-loops”.
Methods: We applied the "DNA fiber spreading” technique (in S-phase cells), which allows for
the evaluation of cell replication kinetics. This technique consists of labelling cells with
5-iodo-2&-deoxyuridine (IdU) for 30 min and then with 5-chloro-28-deoxyuridine (Cldu) for
another 30 min. Both IdU and CldU are thymidine analogues and are incorporated during
labelling. After being labelled with these nucleotides, the cells are lysed and spread on a
coverslip, so that DNA fibers can be individualized. The fibers then undergo an immunostaining
process and are analysed by microscopy, and their length can be quantified. Through this
technique we can study the impact of BRCAI1/2 deficiency and “R-loop” accumulation on
replication kinetics. Cells transfected with RNAseH1, an enzyme that degrades RNA hybridized
to DNA, will have the "R-loops” eliminated in an alternative process, hopefully nullifying the
effect of the "R-loops” on replication.

Results: The technique optimization is still in progress and the results are very preliminary.
Conclusions: We aimed, with this work, to study changes in replication kinetics in cells with
deficient BRCAI/2 protein function and to evaluate the role of "R-loops” accumulation in the
observed effect.
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RESUMO: Elementos transponiveis, ou transposdes, sdo uma presenca ubiqua em quase
todos os genomas j& estudados. Estas sequéncias de DNA sd&o definidas pela sua capaci-
dade de se ‘moverem” dentro do genoma, um processo que pode ocorrer através de dois
mecanismos distintos. Os retrotransposées requerem um intermedidrio de RNA, enquanto os
transposdes de DNA transpdem diretamente no genoma. Os elementos transponiveis, partic-
ularmente os retrotransposées, sdo agentes essenciais para a variabilidade gendémica,
promovendo a evolugdo do genoma do hospedeiro, atuando como hotspots para recombi-
nagdo homoéloga ndo-alélica e servindo como reservatdrios genéticos de sequéncias regu-
ladoras e codificantes. No entanto, este processo requer uma regulagdo rigorosa, uma vez
que a expansdo descontrolada pode ser muito deletéria e levar rapidamente & instabilidade
gendémica. Essa instabilidade estd ligada a vérios tipos de cancro, mas também a outras
patologias, como hemofilia e esclerose lateral amiotréfica. A nossa principal hipétese neste
projeto é que a perda de heterocromatina associada ao envelhecimento em células
humanas leva & desrepressdo de retrotransposées, levando & instabilidade do genoma e,
finalmente, & morte celular precoce. O nosso objetivo é identificar as principais alteragdes
epigenéticas associadas ao envelhecimento e se/como essas mudangas direcionam as
principais caracteristicas genéticas do processo de envelhecimento.

Para testar a nossa hipétese, usamos a progeria como um modelo de envelhecimento
humano in vitro. A sindrome de Hutchinson-Gilford Progeria (HGPS) é uma doenca genética
rara que leva ao envelhecimento acelerado em criangas, resultando numa morte muito
precoce. O HGPS estd associado a uma mutagdo pontual no gene LMNA, que leva a uma
vers@o truncada da proteina Lamin A. Foi demonstrado anteriormente que a redugdo de
Lamin A durante o envelhecimento leva & desregulagdio de transposdes em Drosophila. Isto
torna as células de progeria um modelo perfeito para estudar a contribui¢céo dos retrotrans-
posdes no contexto epigenético dos processos de envelhecimento em humanos. Usando
essas células, empregamos metodologias de qPCR para testar os niveis de expresséo de
vdarias subfamilias de retrotransposdes conhecidos, comparando com linhas de fibroblastos
controle. Protocolos de imunofluorescéncia também foram usados para avaliar e comparar
qualitativamente a morfologia e irregularidades do nucleo celular.

3 Key-Words: retrotransposons, aging, progeria

ABSTRACT: Transposable elements, or transposons, are a ubiquitous presence in nearly every
genome ever studied. These DNA sequences are defined by their capability of “moving” within
the genome, a process which can happen via two distinct mechanisms. Retrotransposons
require an RNA intermediate, while DNA transposons transpose directly in the genome.
Transposable elements, particularly retrotransposons, are essential players of genomic
variability, driving host genome evolution, acting as hotspots for nonallelic homologous
recombination and serving as genetic reservoirs for coding and regulatory sequences.
However, this process requires strict regulation, as unrestrained expansion could be very
deleterious and quickly lead to genome instability. This instability is evidenced by its link to
disease, mainly with several types of cancer but also other conditions such as hemophilia and
amyotrophic lateral sclerosis.

Our main hypothesis in this project is such that aging-associated heterochromatin loss in
human cells leads to retrotransposon derepression, leading to genome instability and
ultimately cell demise. Our aim is to identify the main epigenetic alterations associated with
aging, and if/how these shifts drive key genetic hallmarks of the aging process.

To test our hypothesis, we will use progeria as a human in vitro aging cell model. Hutchin-
son-Gilford Progeria syndrome (HGPS) is a rare genetic disease leading to accelerated aging
in children, ultimately ending in early death. HGPS is associated with a single point mutation in
the LMNA gene, which leads to a truncated version of the Lamin A protein. It was previously
shown that Lamin reduction during aging leads to transposon dysregulation in Drosophila. This
makes progeria cells a perfect model to study the contribution of retrotransposons in the
epigenetic context of aging processes in humans. Using these cells, we employed gPCR meth-
odologies to test expression levels of several known retrotransposon subfamilies and com-
pared them with control fibroblast cell lines. Immunofluorescence protocols were also used to
qualitatively assess and compare cell nucleus morphology and irregularities.
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RESUMO: Os leiomiomas sdo tumores benignos com maior prevaléncia em idade reproduti-
va, podendo resultar em diversos quadros sintomaticos. A embolizagdo das artérias uterinas
(EAU) apresenta-se como uma técnica pouco invasiva e com possibilidade de preservacdo
uterina. Atualmente a definigdo da sua fisiopatologia & complexa, mas existem j& vérios
fatores de risco envolvidos no seu desenvolvimento, como a ascendéncia afficana, a menar-
ca em idade precoce, o histérico familiar e a nuliparidade. Os transforming growth factor-f
estdio envolvidos em processos cruciais como o desenvolvimento, diferenciagéo e homeo-
stasia, tornando-se interessante a investigagdo do seu contributo no desenvolvimento dos
leiomiomas. A heparanase (HPSE) estd envolvida na remodelagéo da matriz extracelular e
encontra-se associada a fatores com potencial para promover a angiogénese e a
inflamagado, apresentando também um possivel papel no desenvolvimento da patologia.
Neste projeto pretende-se estudar a associagdo genética das variantes TGF-R (-509C/Te
-29 T/C) e HPSEl A/G com os leiomiomas. O estudo compara 2 populagées de mulheres:
uma com leiomiomas (N=130) e sujeitas a EAU (do Hospital St. Louis, cedidas pelo Prof.
Martins Pisco) e uma populagdo controlo (N=154), com mulheres sem a patologia. Foram
recolhidos os dados na populagdo patolégica: n° de leiomiomas por mulher, volume do Gtero
antes e apds embolizagdo, volume do leiomioma dominante antes e apds embolizagéo, e a
% de isquemia obtida. A andlise das variantes -509 e 29 do TGF-B foi obtida através de
PCR-RFLP e a do gene HPSEI através de Endpoint genotyping A andlise estatistica foi feita com
o software IBM® SPSS® Statistics 27.0, sendo a significéncia definida para p<0.05. Registou-se
uma média de 3.5£1.76 leiomiomas por mulher, um volume uterino pré-EAU de 404+3licc e
um volume uterino pds-EAU de 282+247.7cc, um volume pré-EAU de 138.4+177.9cc para o
leiomioma dominante e um volume pés-EUA de 81.5+118.6cc, e uma isquemia de 86.4+20.0%
apds tratamento. Houve diferengas significativas nos volumes do Gtero e do leiomioma dom-
inante antes e apés a técnica (p=<0.001, para ambos). A andlise estatistica revelou
diferengas significativas na distribuigdo genotipica para a variante -509 C/T (X2=9.832,
p=0.007) entre as populagdes controlo e doente. O estudo sugere ainda que a presenga do
alelo T (-509 C/T) poderd ser um fator de protegdo no desenvolvimento de leiomiomas
(oRrR= 0.39, CI 0.203-0.738), p=0.004). Para os restantes polimorfismos ndo encontrdmos
diferencas significativas. Quanto & andlise dos parémetros clinicos ndo encontrdmos
diferengas significativas quanto das distribuigées genotipicas. Os resultados deste estudo
apoiam a eficiéncia da embolizagdo no tratamento dos leiomiomas e contribuem para a
definicéo de um perfil genético associado ao seu desenvolvimento.

3 Key-Words: Leomyomas, HPSE1, TGFB1

ABSTRACT: Leiomyomas are benign tumors with higher prevalence in reproductive age, which
can result in several symptomatic conditions. Embolization of uterine arteries (EUA) is a low
invasive procedure that allows uterine conservation. Currently the definition of its pathophysi-
ology is complex, but there are already described some risk factors, such as: African ancestry,
menarche at an early age, family history, nulliparity. Transforming growth factor-Rs are
involved in crucial processes such as development, differentiation, and homeostasis, making
them interesting to investigate in in this subject. Heparanase (HPSE) is involved in the remod-
eling of the extracellular matrix and is associated with other factors with potential to promote
angiogenesis and inflammation. Here, HPSE gene is being considered to be contributing to the
development of the pathology. The genes and their variants under study are 3 (TGF-» -509
C/T and -29 T/C) and HPSE1 A/G of heparanase. This project intends to study 2 populations:
one composed ofl130 women with leiomyomas and subject to EUA (coming from St. Louis
Hospital, provided by Prof. Martins Pisco) and another population, established as control,
composed of 154 healthy women previously integrated in projects of the Genetics Laboratory.
Data collected in the pathological population were: number of leiomyomas per woman,
volume of the uterus before and after embolization, volume of the dominant leiomyoma
before and after embolization, and the % of ischemia obtained with embolization. The analysis
of the variants -509 and 29 of the TGF-R was obtained by PCR-RFLP and that of HPSE1 variant
through Endpoint genotyping. Statistical tests were performed with IBM® SPSS® Statistics 27.0.
Statistical significance was defined as a p-value < 0.05. We got an average of 3.5%1.76
leiomyomas per women, a uterine volume pre-EUA of 404+31icc and pos-EUA of 282+247.7cc.
For the dominant leiomyoma the pre-EUA volume was 138.4%177.9cc and the pos-EUA volume
was 81.5+118.6¢c. A value of 86.4+20% was obtained for ischemia. There were significant differ-
ences concerning the volumes of the uterus and the dominant leiomyoma before and after
the technique (p=<0,001, for both). Regarding the genetic analysis, we obtained significant
differences for the genotypic distribution of -509 C/T (x2=9,832, p=0.007) in the two popula-
tions. The study suggests that the presence of the T allele (-509 C/T) may be a protective
factor in the development of leiomyomas (OR= 0.39, Cl 0.203-0.738), p=0.004). For the
remaining polymorphisms we did not find significant differences. Regarding the analysis of
clinical parameters, we did not find significant differences regarding genotypic distributions.
The results of this study support the efficiency of embolization in the treatment of leiomyomas
and allow us to contribute to the definition of a genetic profile associated with the develop-
ment of leiomyomas.
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Title: Unveiling the effects of caffeine in adult neurogenesis

3 Palavras-Chave: neurogénese adulta, cafeina, recetores da adenosina

RESUMO: A neurogénese ocorre no cérebro de mamiferos adultos essencialmente em dois
nichos, a zona subventricular, que reveste os ventriculos laterais, e a zona subgranular no giro
dentado do hipocampo. Nestes nichos, células estaminais neuronais permitem a
manutengdo da plasticidade neural e contribuem para a capacidade de aprendizagem e
memoéria. Um importante regulador da neurogénese é o sistema adenosinérgico, sendo a
cafeina um antagonista ndo seletivo dos receptores de adenosina. Apesar de ser a substén-
cia psicoativa mais consumida em todo o mundo, o seu papel na modulagdo da
neurogénese adulta é largamente desconhecido.

Deste modo, 0 nosso objetivo consistiu em avaliar os efeitos da administragdo de cafeina no
comportamento em murganhos.

Para atingir este propésito, murganhos machos e fémeas wild-type C57BL/6 de 12 semanas
de idade foram expostos a 4 semanas de cafeina crénica (0.3g/L em dgua) e foram
submetidos a uma bateria de testes comportamentais para o estudo da atividade motora
(open field test e rotarod performance test), ansiedade (elevated-plus maze test), meméria
e aprendizagem (Barnes maze test, novel object recognition test), e interagdo social (social
interaction test).

Surpreendentemente, a administragéo de cafeina em murganhos adultos do sexo masculino
mostrou uma tendéncia para prejudicar a aprendizagem espacial e a memoéria, avaliado
pelo Barnes maze test (n=7). No entanto, ratos do sexo feminino n&o tiveram alteragdes
(n=7). Além disso, a cafeina teve uma tendéncia para estimular comportamentos do tipo
ansioso em ambos 0s sexos (n=14), avaliado pelo elevated-plus maze test. A atividade
motora, avaliada no rotarod test, melhorou em ratos do sexo feminino (n=7).

Outros estudos comportamentais (nomeadamente meméria de reconhecimento, sociabili-
dade e comportamentos de discriminagdo social), celulares (avaliar a neurogénese em
ambos os nichos neurogénicos), e moleculares (niveis de receptores de adenosina e sinal-
izagéo, bem como marcadores neurogénicos) sdo necessdrios para estudar mais aprofun-
dadamente os efeitos da cafeina na neurogénese adulta em murganhos.

Assim, no futuro este projeto ird contribuir para revelar os mecanismos subjacentes aos
efeitos da cafeina na neurogénese adulta, fornecendo novos conhecimentos sobre os seus
efeitos na fisiologia cerebral, o que terd um impacto relevante para a satde publica.

N.° Projeto | N.° Project:

3 Key-Words: adult neurogenesis, caffeine, adenosine receptors

ABSTRACT: Neurogenesis occurs in the adult mammalian brain, essentially in two neurogenic
niches, the subventricular zone lining the lateral ventricles, and the subgranular zone within the
hippocampal dentate gyrus. Within these niches, neural stem cells allow the maintenance of
brain plasticity and contribute to learning and memory capabilities. One of the regulators of
neurogenesis is the adenosinergic system, with caffeine being a nonselective antagonist of
adenosine receptors. Despite being the most widely consumed psychoactive substance
worldwide, its role in modulating adult neurogenesis is largely unknown.

Therefore, we aimed to assess the effects of caffeine administration on behavioral outcomes
in mice.

To achieve this objective, wild-type gender-matched 12-weeks-old C57BL/6 mice were
expose to 4-weeks of chronic caffeine (0.3g/L in drinking water) and were subjected to a
battery of behavioral tests, to study motor activity (open field test and rotarod performance
test), anxiety (elevated-plus maze test), learning and memory (Barnes maze test and novel
object recognition test), and social interaction (social interaction test).

Surprisingly, caffeine administration in adult male mice showed a tendency to impair spatial
learning and memory evaluated in the Barnes maze test (n=7) whilst not impacting female
mice performance (n=7). Moreover, caffeine tended to induce anxiety-like behavior in both
genders (n=14), evaluated using the elevated plus maze test. Motor activity evaluated by the
rotarod performance test was enhanced in females (n=7).

Further behavioral (namely recognition memory, sociability, and social discrimination behav-
iors), cellular (specifically to evaluate neurogenesis in both neurogenic niches), molecular
(adenosine receptors levels and signaling as well as neurogenic markers) are required to fully
ascertain caffeine effects on adult neurogenesis in mice.

Taken together, this project will unveil the mechanisms underlying caffeine effects in adult
neurogenesis giving novel insights about its effects in brain physiology, which will have a
relevant impact in public health.
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Titulo: Estratégias para ultrapassar a resisténcia mediada por RANK & apoptose induzida por TRAIL em cancro da mama luminal
Title: Strategies to overcome RANK-mediated resistance to TRAIL-induced apoptosis in luminal breast cancer

3 Palavras-Chave: Cancro da mama luminal, Recetor ativador do fator nuclear kB (RANK),
Ligando indutor de apoptose relacionado com o fator de necrose tumoral (TRAIL)

RESUMO: Objetivos: A via do RANK (recetor ativador do fator nuclear kB) desempenha um
papel chave em vdrios processos fisiopatolégicos, incluindo no desenvolvimento da gléndula
mamdria e carcinogénese mamdria. Recentemente, reportémos que a sobre-expressdo de
RANK (RANK OE) contribui para um fenétipo estaminal e mesenquimal no cancro da mama
(cM) luminal, levando a uma diminuigdo da taxa de proliferagdo e suscetibilidade a quimi-
oterapia e endocrinoterapia, o que poderd representar um desafio no contexto clinico.
Adicionalmente, resultados preliminares demonstraram que a ativagdo de vias induzida pela
sobre-expressdo de RANK e pelo ligando do RANK (RANKL) leva a um aumento da expressdo
de recetores do TRAIL (ligando indutor de apoptose relacionado com o fator de necrose
tumoral), DR 4 e DR5 (recetores de morte celular 4 e 5), e também de clAP1 e 2 (proteinas
inibidoras da apoptose 1 e 2). No entanto, ndio se observaram alteragdes significativas na
taxa de apoptose in vitro ou in vivo, sugerindo resisténcia a apoptose induzida por TRAIL.
Deste modo, este trabalho teve como objetivo determinar o efeito da sobre-express@o de
RANK na apoptose induzida por TRAIL em CM luminal, e avaliar a eficécia de antagonistas de
CIAPS e do bloqueio da via do RANK para ultrapassar esta resisténcia.

Material e Métodos: Linhas celulares de CM luminal MCF-7 e T47D e as suas variantes RANK
OE foram usadas para determinar a sensibilidade intrinseca & apoptose induzida por TRAIL e
para avaliar a eficdcia terapéutica de um antagonista da clAP (BV—B) e do bloqueio da via
do RANK (RANK-Fc) em combinagdo com o TRAIL. A viabilidade celular foi avaliada através
do ensaio Alamar blue. Adicionalmente, a prolifera¢éo foi quantificada pela incorporacéo de
BrdU e a apoptose por citometria de fluxo utilizando os marcadores annexin V e 7-AAD.
Resultados: Os resultados sugerem que a sobre-expressdo de RANK diminui a sensibilidade
a apoptose induzida por TRAIL em linhas celulares de CM luminal, estando inclusivamente
associada a um aumento da proliferagdo na presenga de TRAIL. A monoterapia com BV-6 e
RANK-Fc, ou a combinagdo com TRAIL, ndo afetou a viabilidade celular, independentemente
dos niveis de RANK, o que sugere um mecanismo independente de CIAP na resisténcia &
apoptose induzida por TRAIL. Contudo, a terapia de combinagdo foi capaz de resgatar a
proliferagdo induzida por TRAIL observada nas células RANK OE, indicando que as CIAPS
poderd&o contribuir para a proliferagéo mediada por TRAIL.

Conclusdo: Em conclusdo, estudos in vitro confirmaram que a sobre-expressdo de RANK
induz resisténcia intrinseca & apoptose induzida por TRAIL, que aparenta ser independente de
ClAPs. Estudos futuros ser@io necessdrios para identificar outras estratégias que permitam
sensibilizar as células RANK OE & apoptose induzida por TRAIL.

3 Key-Words: Luminal breast cancer, Receptor activator of nuclear factor kB (RANK),
Tumour necrosis factor- related apoptosis-inducing ligand (TRAIL)

ABSTRACT: Background: The receptor activator of nuclear factor kB (RANK) pathway is a
major regulator of several pathophysiological processes, including mammary gland develop-
ment and breast carcinogenesis. Recently, we reported that RANK overexpression (oE)
contributes to a staminal and mesenchymal phenotype in luminal breast cancer (BC),
leading to decreased proliferation rate and susceptibility to chemo and endocrine therapy,
which may be a challenge in the clinical setting. Additionally, preliminary results have shown
that RANK OE and RANK ligand (RANKL)-induced pathway activation leads to the up-regula-
tion of tumor necrosis factor-related apoptosis-inducing ligand (TRAIL) receptors - death
receptor 4 and 5 (DR4 and DR5) -, but also inhibitor of apoptosis proteins (clAP1 and 2),
without significant changes in apoptosis rate in vitro or in vivo, suggesting resistance to
TRAIL-induced apoptosis. Therefore, this work adimed to determine the effect of RANK expres-
sion in TRAIL-induced apoptosis in luminal BC and assess the efficacy of clAP antagonists and
RANK-pathway blockade to overcome such resistance.

Material and methods: MCF-7 and T47D luminal BC cell lines and their RANK OE derivatives
were used in this study. To determine the intrinsic sensitivity to TRAIL-induced apoptosis, cells
were cultured in the absence or presence of recombinant TRAIL, and cell viability was
assessed by Alamar blue assay. Additionally, proliferation was quantified by BrdU assay and
apoptosis by flow cytometry using annexin V and 7-AAD markers. Alamar blue assay was also
used to assess the therapeutic efficacy of a clAP antagonist (BV-6) and RANK-pathway
blockade (RANK—FC) in combination with TRAIL.

Results: Our results suggest that RANK OE diminished sensitivity to TRAIL-induced apoptosis in
Luminal BC cell lines and was associated with an increase in proliferation in the presence of
TRAIL. BV-6 and RANK-Fc monotherapy or combination with TRAIL did not affect the viability
rate, independently of RANK levels, which suggests a clAP-independent mechanism in
TRAIL-induced apoptosis resistance. However, combination therapy was able to rescue
TRAIL-induced proliferation observed in RANK OE cells, indicating that TRAIL-mediated prolifer-
ation can be clAP-related.

Conclusion: In conclusion, the in vitro studies have confirmed that RANK OE induces intrinsic
resistance to TRAIL-induced apoptosis, which seems to be clAP-independent. Further studies
are required to identify a strategy to sensitize RANK OE cells to TRAIL-induced apoptosis.
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Titulo: Andlise fenotipica em hiPSC-CMs de uma mutacdo classificada como provavelmente patogénica

Title: Phenotypical analysis in hiPSC-CMs of a mutation classified as likely pathogenic

3 Palavras-Chave: miocardiopatia hipertréfica (MCH), CRISPR, edigéo genética

RESUMO: Fundamento: A Miocardiopatia Hipertrofica (MCH) é uma doenga genética carac-
terizada por hipertrofia do ventriculo esquerdo néio explicada por fatores hemodindmicos
causais. E recomendado que os doentes realizem testes genéticos para identificar uma
mutacdo causal e o diagnéstico genético é utilizado para identificar familiares que possuem
a mutagdo e tém, portanto, risco de desenvolver a patologia. O gene mais frequentemente
mutado na MCH é o gene MYBPC3, que representa 40-50% de todas as mutagdes identifica-
das.

A mutagdo ¢.1090 G>A do gene MYBPC3 altera o Gltimo nucledtido do exdo 12. Estd atual-
mente classificada como uma mutagéo missense, com uma importéncia clinica de
patogénica/provavelmente patogénica.

Objetivos: Este trabalho visa estudar as consequéncias fenotipicas celulares da mutagéo
c.1090G>A do gene MYBPC3, em cardiomibcitos derivados de células estaminais humanas
induzidas (hiPSC-CMs), em comparagdo com controlos wild-type (WT) hiPSC-CMs. Os
hiPSC-CMs mutados devem reproduzir as caracteristicas morfolégicas descritas na literatura
para cardiomidcitos de MCH.

Métodos: Foi realizada imunofluorescéncia nos hiPSC-CMs, marcando para a proteina C de
ligagéo & miosing, actinina e o nlcleo. As imagens foram obtidas com microscopia confocal.
Em adigdo aos WT hiPSC-CMs, as células que passaram pelo processo de CRISPR mas que
ndo foram editadas geneticamente foram utilizadas como controlos CRISPR. O software Fiji foi
utilizado para quantificar os pardmetros morfolégicos dos cardiomiécitos (WT e mutados) e
a andlise estatistica foi realizada com GraphPad Prism 9.

Resultados: Os hiPSC-CMs geneticamente editados com a mutagdo c.1090G>A do gene
MYBPC3 sdo maiores que os controlos WT e CRISPR, uma das caracteristicas chaves da MCH.
H& também uma ligeira tendéncia para as células mutantes serem mais redondas.

No entanto, nos pardmetros avaliados existe também uma diferenga estatisticamente signif-
icativa entre as células WT e os controlos CRISPR, bem como variabilidade entre as diferen-
ciagdes nos trés grupos analisados.

Conclusdes: O trabalho realizado neste projeto demonstra que a mutagdo c.1090G>A do
gene MYBPC3 consegue induzir um maior tamanho celular caracteristico do fenétipo celular
de MCH em hiPSC-CMs.

Também ilustra a variabilidade intrinseca deste modelo in vitro, mostrando que hé heteroge-
neidade nas diferenciagdes utilizadas em cada categoria de células. Assim, & importante
analisar mais diferenciagées e quantificar um maior nidmero de cardiomiécitos para cada
grupo.

Adicionalmente, é preciso considerar os potenciais efeitos off-target do processo de edi¢do
CRISPR, que podem contribuir para a diferenga entre as células WT e os controlos CRISPR.

3 Key-Words: hypertrophic cardiomyopathy (HCM), CRISPR, gene-editing

ABSTRACT: Background: Hypertrophic cardiomyopathy (HCM) is a genetic disorder charac-
terized by left ventricular hypertrophy unexplained by causative hemodynamic factors.
Patients are recommended to undergo genetic testing to identify a causal mutation, and the
genetic diagnosis is used to identify relatives that harbour the mutation and are at risk of
developing the disease. The most commonly mutated gene in HCM is the MYBPC3 gene,
representing 40-50% of all identified mutations.

The c.1090 G>A mutation of the MYBPC3 alters the last nucleotide of exon 12. It's currently being
classified as a missense mutation, with a clinical importance of pathogenic/likely pathogenic.
Objectives: This work set out to study the cellular phenotypic consequences of the MYBPC3
€.1090 G>A mutation, on previously differentiated cardiomyocytes derived from gene-edited
human-induced pluripotent stem cells (hiPSC-CMs), in comparison with wild-type (WT)
control hiPSC-CMs. Mutant hiPSC-CMs should reproduce the morphological characteristics
described in the literature for HCM cardiomyocytes.

Methods: Immunofluorescence was performed on hiPSC-CMs, staining for myosin-binding
protein C, actinin and the nucleus, and images were obtained with confocal microscopy. In
addition to WT hiPSC-CMs, cells that went through the CRISPR procedure but were not
gene-edited were used as CRISPR controls. The Fiji software was used to quantify the morpho-
logical parameters of the WT and mutant cardiomyocytes, and statistical analysis was
performed with GraphPad Prism 9.

Results: Gene-edited hiPSC-CMs harbouring the MYBPC3 ¢.1090G>A mutation are bigger than
WT and CRISPR controls, one of the hallmarks of HCM. There was also a slight tendency for the
mutated cells to be rounder.

However, in the parameters evaluated, there was also a statistically significant difference
between the WT and CRISPR controls, as well as variability between differentiations in the three
groups analysed.

Conclusions: The work performed in this project demonstrated that the MYBPC3 c.1090G>A
mutation can induce a bigger cell size characteristic of the HCM cellular phenotype in
hiPSC-CMs.

It also highlighted the intrinsic variability of this in vitro disease model, showing that there is
heterogeneity in the differentiations used in each category of cells. Therefore, it is important to
analyse more differentiations and quantifying a higher number of cardiomyocytes for each
group.

Additionally, it should be taken into account the potential off-target effects of the CRISPR
editing process which can contribute to the difference between WT and CRISPR controls.
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Titulo: O Potencial das Células Estaminais Neurais na Esclerose Miiltipla: O Efeito dos Recetores A2A na Oligodendrogénese Pos-Natal apés Desmielinizagéo
Title: The Potential of Neural Stem Cells in Multiple Sclerosis: The Effect of Adenosine A2A Receptors in Postnatal Oligodendrogenesis after Demyelination

3 Palavras-Chave: Esclerose miltipla, Oligodendrécitos, Recetores A2A da adenosina

RESUMO: A esclerose miuiltipla (MS) é uma doenca desmielinizante que afeta milhdes de
pessoas em todo o mundo. Os oligodendrécitos (oL) séo células do sistema nervoso central
(CNs) responsaveis pela mielinizagéo de axénios, tendo assim um papel importante na Ms.
A regidio subventricular (SVZ) é uma das regides cerebrais que preserva células estaminais
neurais multipotentes (NSC) ao longo da vida. Foi previamente observado, em modelos in
vivo, que estas NSC tém a capacidade de proliferar e diferenciar em células precursoras de
oligodendrécitos (OPC), dando origem a novos OL durante um dano desmielinizante. Estas
OPC migram para as dreas lesadas, como o corpo caloso (cc), tendo também um papel na
redugdo da ativagdo da microglia, promovendo a neuroprotecgéo e reduzindo a lesdo tecid-
ular. 0 modelo da cuprizona (CPZ) é caracterizado pela indugdo de desmielinizagdo através
da morte de OL através da administragéo de cuprizona, um agente toxico quelante de cobre,
e é um dos modelos mais comumente usados para estudar mecanismos de desmielinizagéo
e remielinizagdo.

A adenosina & um ribonucleétido purinérgico expresso em todas as células neurais, e o
recetor A2A da adenosina (A2AR) tem mostrado ter um papel importante na modulagéo da
resposta imune na MS. Para além disso, resultados prévios obtidos em estudos in vitro efetu-
ados no laboratério da professora doutora Ana Sebastido, mostraram que a modulagéo dos
A2AR potenciou a oligodendrogénese derivada de NSC da SVZ.

Assim, este trabalho pretendeu caracterizar o modelo da CPZ e perceber de que modo a
desmielinizagéo afetou a expressdo de A2AR neste modelo, tanto no CC como no estriado
(sT). Foi observado que a administracéo de oral CPZ por 6 semanas induz desmielinizagédo,
tanto em machos como em fémeas. No entanto, 4 semanas apds a cessagdo da adminis-
trag@o da CPZ a remielinizagdo néo ocorreu ao ritmo esperado, particularmente no grupo das
fémeas. Os niveis proteicos dos A2AR ndo foram modificados pela CPZ no ST, mas teve dados
opostos em machos e fémeas no CC. Enquanto nos machos expostos a CPZ os recetores
A2AR aparentaram um aumento dos seus niveis, no grupo das fémeas estes recetores
estavam expressos em menor quantidade que no grupo controlo. Estes resultados sugerem
uma variagdo importante entre sexos quanto a resposta inflamatéria desencadeada apds
um dano desmielinizante, particularmente na sinalizagéo da adenosina. Deste modo, este
trabalho demonstrou a importéncia de se ter em consideragéo o sexo como uma varidvel a
ter em consideragdo quando se opta por escolher os modelos e as terapéuticas atuais e
futuras.

3 Key-Words: Multiple Sclerosis, Oligodendrocytes, Adenosine A2A receptors

ABSTRACT: Multiple sclerosis (MS) is a demyelinating disease that affects millions of people
worldwide. Oligodendrocytes (OL) are the cells of the Central Nervous System (CNS) respon-
sible for axonal myelination, having an important role in MS.

The subventricular zone (SVZ) is one of the brain regions which preserves multipotent neural
stem cells (NSC) throughout life. It was previously observed in in vivo models of MS that these
NSC can proliferate and differentiate into oligodendrocyte precursor cells (OPCs), giving rise
to new OLs, during a demyelinating insult. These OPCs migrate to the demyelinated areas,
such as corpus callosum (CC), and also have a role in reducing microglial activation, promot-
ing neuroprotection and decreasing tissue lesion. The cuprizone (CPZ) mouse model is char-
acterized by toxic induction of demyelination, through OL death by oral intake of CPZ, a
copper-chelating agent, and is one of the most used models to study demyelination and
remyelination mechanisms.

Adenosine is a purine ribonucleoside expressed in all neural cells, and adenosine A2A recep-
tors (A2ARs) have been shown to modulate the immune response in MS. Furthermore, previ-
ous results obtained in Ana Sebastidio’s Lab using an in vitro approach showed the potential of
A2AR modulation to promote SVZ-NSCs-derived oligodendrogenesis.

This work aimed at characterizing the CPZ mouse model and understanding how demyelin-
ation affected A2AR expression in this model, both in striatum (ST) and CC regions. It was
observed that oral CPZ administration after 6 weeks induces demyelination in both female
and male mice. However, 4 weeks after stopping CPZ administration, remyelination did not
occur at the expected rate, particularly in the female group. A2AR protein levels were not mod-
ified by CPZ in the ST but had opposite results in male and female mice in the CC. Whilst in
males A2AR protein levels appeared elevated, these receptor protein levels were reduced in
female mice exposed to CPZ. These outcomes suggest an important variance between sexes
when addressing inflammatory responses after a demyelinating insult, particularly in adenos-
ine signaling. Taken together, this work highlighted the relevance of addressing sex differences
when addressing inflammatory responses to a demyelinating insult, particularly in adenosine
signaling.

Livro de Resumos | 35



SESSAO POSTERS 1V

CHAIRS



Aluno | Sstudent: Ana Maria Rodrigues

Tutores | Tutors: Daniel Indcio, Anita Gomes

Laboratério, Centro, Unidade: Bruno Silva Santos Lab, iMM-JLA
Laboratory, Centre, Unit: Bruno Silva Santos Lab, iMM-JLA
E-mail: arodrigues4@edu.ulisboa.pt

N.° Projeto | N.° Project:

Titulo: Modulagdo da expresséo de microRNAs envolvidos na diferenciagéo de células T gamma delta

Title: Modulation of the expression of microRNAs involved in gd T cell differentiation

3 Palavras-Chave: micro-RNA, diferenciagdo de células T y§ regulagdo génica

RESUMO: As células T y8§ sGio um subtipo minor de linfécitos T que dd uma contribuigdo major
para a produgdo de IFN-y ou IL-17, e 0 compromisso com a produgdo de uma ou outra citoci-
na ocorre no timo e correlaciona-se aproximadamente com a express@o de CD27 ou CCR6,
respetivamente.

H& cada vez mais evidéncia de que os miRNAs (RNAs curtos e néo codificantes que reprimem
a expressdo génica) regulam o desenvolvimento e fungdo efetora das células T af. Entre
outras fungodes, regulam a produgdo de IFN-y. Contudo, sabe-se muito menos acerca do
papel dos miRNAs na diferenciagdo do subtipo y8. O laboratério jé identificou 2 miRNAs
envolvidos no seu desenvolvimento no timo, os miR-128-3p e miR-181a-5p; e 2 MiRNAs asso-
ciados & sua fungd@o nos gdnglios linfaticos periféricos, os miR-139-5p e miR-322-5p. Os
resu)ltodos sugerem que estes 4 miRNAs inibem a produgéo de IFN-y (dados ndo publica-
dos).

Neste projeto, estuddmos os sinais extracelulares que podem regulam a expresséo destes 4
mMiRNAs nas populacdes correspondentes de células T y§ em que séio mais expressos para
compreender melhor como podem eles influenciar as suas diferenciacéo e/ou fungdo efeto-
ra.

Concisamente, pusemos em cultura células T y§ CD27+ e CD27- do timo e dos gdnglios
linfaticos periféricos de ratinhos C57BL6 e incubdmo-las com 6 combinagdes de diferentes
citocinas ou anticorpos: aCD3 + «C28 (que simulam a via do TCR); IL-12+IL-18 (que estimu-
lam fortemente a produgdo de IFN-y); IL-21+IL-23+TGFB e IL-18+IL-23 (ambas favorecendo a
produgdo de IL-17); IL-4 IL-7 e IL-2+IL-15 (citocinas homeostdticas) e um grupo controlo,
apenas com meio de cultura. 16 horas apds a incubagdo, re-sortedmos as células vivas e
analisémos os niveis de expressdo dos 4 miRNAs mencionados por gPCR.

Enquanto que os nhiveis de expresséo do miR-181a-5p néo foram significativamente influen-
ciados por nenhuma das condi¢des testadas, a condigdo IL-21+IL-23+TGF  aumentou a
express@o de miR-322-5p em células CD27- periféricas. A via do TCR diminuiu a expresséo
de miR-128-3p em células timicas CD27+ e expressdo de miR-139-5p foi reduzida em células
CD27+ periféricas pela via do TCR e pela condigdo indutora de IFN-y IL-12+IL-18. No geral, os
3 miRNAs que conseguem reprimir a producdo de IFN-y parecem ser estimulados pelas
citocinas que promovem a produgdo de IL-17, como é o caso do miR-322, que & maioritaria-
mente expresso em células T y§ CD27- IL-17-biased, ou desestimulados por citocinas promo-
toras de IFN-y, como & o caso dos miR-128-3p e miR-139-5p, ambos sobre expressos em
células Tys CD27+ IFN-y-biased. Estes resultados sugerem que a expressdo de miR-322-5p
pode ser induzida como travéo & coproducdo de IFN-y em células T y§ que se diferenciam em
produtoras de IL-17, enquanto a expressdo dos miR-128-3p e miR-139-5p pode ser reduzida
em T y8 produtoras de IFN-y quando estas recebem estimulos moleculares que levam a
producdo de IFN-y, como sinalizagdo pelo TCR ou por IL-12+IL-18 ou ambos, para possivel-
mente remover os travées & produgdo de IFN-y.

3 Key-Words: micro-RNA, y§ T cell differentiation, gene regulation

ABSTRACT: y§ T cells are a minor subtype of T lymphocytes that give a major contribution to
the production of either IFN-y or IL-17. The commitment to the production of one of these
cytokines occurs in the thymus, and correlates roughly with the expression of CD27 or CCR6,
respectively. There has been growing evidence that microRNAs (mi-RNAs), short non-coding
RNAs that repress gene expression, regulate the development and effector functions of a8 T
cells, namely the production of IFN-y or IL-17. However, much less is known about the role of
mMiRNAs in the differentiation of the y§ subtype. The host lab has previously identified two
mMiRNAs that are involved in their development in the thymus, miR-128-3p and miR-181a-5p;
and two miRNAs associated with their function in the periphery, miR-139-5p and miR-322-5p.
Their results suggest that these four mi-RNAs inhibit INF-y production (unpublished dCItCI).

In this project, we studied the extracellular cues that may regulate the expression of these four
mi-RNAs in the corresponding populations of y§ T cells in which they are most expressed to
better understand how they may influence the differentiation and/or effector functions of
these cells. Shortly, we cultured in vitro pure CD27+ and CD27- y§ T cells from the thymus or
peripheral lymph nodes of C57BL6 mice and incubated them with 6 combinations of different
cytokines or antibodies: aCD3 + aC28 (simulating the TCR pathway): IL-12 + IL-18 (which
strongly stimulate IFN-y production); IL-21 + IL-23 + TGF B and IL-18 + 1L-23 (both favouring
IL-17 production); IL-4 + IL-7 and IL.-2 + IL-15 (homeostatic cytokines); and a control group,
with culture medium alone. 16 hours upon the incubation, we sorted live cells and analysed the
expression levels of the mentioned four mi-RNAs by qPCR.

Whereas miR-18la-5p expression levels were not influenced by any of the conditions tested,
miR-322-5p was upregulated in peripheral CD27- cells by IL-21 + IL-23 + TGF . In turn,
miR-128-3p was downregulated in thymic CD27+ cells by TCR signalling and miR-139-5p
expression was decreased in peripheral CD27+ cells by both TCR signalling and the IFN-y-in-
ducing condition IL-12 + IL-18. Overall, the three mi-RNAs that are able to repress IFN-y produc-
tion seemed to be upregulated either by cytokines that promote IL-17 production, for
miR-322-5p which is mostly expressed in IL-17 biased CD27- y§ T cells or downregulated by
cytokines that promote IFN-y production, for miR-128-3p and miR-139-5p, both overexpressed
in the IFN-y-biased CD27+ y8 T cells. These results suggest that miR-322-5p expression may
be induced as a brake to IFN-y co-production in y& T cells that differentiate into IL-17-produc-
ers, while miR-128-3p and miR-139-5p expression might be decreased in IFN-y-producing yé
T cells upon reception of molecular cues which induce IFN-X production, such as TCR signalling
or IL-12 + IL-18, or both, to possibly remove these two miRNA brakes on IFN-y production.
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Titulo: Estudo dos mecanismos de recrutamento de FANCM para os telomeros das células cancerigenas ALT

Title: Study of the mechanisms of recruitment of FANCM to the telomeres of ALT cancer cells

3 Palavras-Chave: ALT, cancro, FANCM

RESUMO: Osteossarcomas sdio tumores que usam o mecanismo Alternative Lengthening of
Telomeres (ALT) para escapar ao encurtamento dos telémeros. ALT depende da via de repa-
ragéo homoéloga do DNA Break Induced Replication (BIR). Assim, as células ALT precisam de
manter o ALT-specific Telomeric Stress (ATRS) suficientemente elevado para assegurar o BIR
e o ALT, mas ndo tdo elevado que impeca a proliferagéo celular. As células ALT atingem este
equilibrio pela regulacgéo dos indutores e aliviadores do ATRS. A FANCM é um aliviador do
ATRS. Na auséncia de FANCM, as células cancerigenas ALT acumulam demasiado ATRS, séo
retidas na fase G2 e morrem rapidamente. Portanto, a inibigéio da FANCM poderd ser uma
nova forma de eliminar as células ALT cancerigenas.

Investigagdo sobre mecanismos de recrutamento de FANCM para teldmeros de células ALT
ainda é necessdria. Devido & falta de anticorpos especificos para a detegcdo de FANCM,
decidimos inserir nas células U20S (Human Bone Osteosarcoma Epithelial Cells — células
ALT+), no locus do gene da FANCM uma sequéncia codificante de FLAG-tag. Isto
permitir-nos-& visualizar a localizagéo intracelular da FANCM por imunofluorescéncia indire-
ta através de anticorpos anti-FLAG. As linhas celulares que mostraram a edi¢éo heterozigoti-
ca do locus FANCM e produgéo de proteinas FLAG-FANCM foram escolhidas e analisadas
para determinar se mantinham as caracteristicas das células U20S parentais.

Para analisar se a resposta dos clones d auséncia de FANCM era igual & da linha parental, foi
realizada a deple¢c@o da FANCM mediada por siRNA. A indugéo de ATRS nos clones transfeta-
dos com siRNA foi avaliada por Western Blot. Tal como nas células U20S, os clones editados
mostraram um aumento de ATRS quando os niveis de FANCM estavam diminuidos. Para
analisar a proporgdo de células em cada fase do ciclo celular, realizou-se Fluorescence-acti-
vated cell sorting of propidium iodide-stained cells que mostrou que, quando a FANCM estd
ausente, os clones editados ficam retidos na fase G2 do ciclo celular, tal como as células
u20s.

A presenca de FLAG em teldbmeros foi determinada por imunofluorescéncia indireta que
mostrou que o sinal anti-FLAG colocalizava com o sinal anti-TRF2 (Telomeric repeat-binding
factor).

Estas experiéncias validaram o uso dos clones editados para o estudo do recrutamento de
FANCM para os telobmeros de células cancerigenas ALT positivas, uma vez que os clones
mantiveram as caracteristicas da linha de celular parental U20S. Os ensaios de imunofluo-
rescéncia indireta validaram a possibilidade de utilizar anticorpos anti-FLAG para a detegdo
de FANCM.

Estes clones editados permitir-nos-&o estudar os mecanismos de recrutamento de FANCM
para os teldmeros de células cancerigenas ALT. Isto levaré a uma melhor compreensdo da
fungdo da FANCM no ciclo celular e no alongamento dos telémeros. J& que a FANCM é um
potencial alvo para terapias anti-ALT, o seu estudo poderd levar a novas aplicagdes no
campo da oncologia.

3 Key-Words: ALT, cancer, FANCM

ABSTRACT: Osteosarcomas are tumours that activate a homology-directed repair mecha-
nism — Alternative Lengthening of Telomeres (ALT) - to escape telomere shortening and cell
senescence. ALT depends on the DNA repair pathway Break Induced Replication (BIR). ALT
cells need to keep ALT-specific Telomeric Stress (ATRS) high enough to assure sufficient BIR
and telomere elongation by the ALT mechanism, but not too high, so it does not impede cell
proliferation. ALT cells achieve this equilibrium by balancing the ATRS triggers and alleviators.
FANCM is a main ATRS alleviator. In the absence of FANCM, ALT cancer cells accumulate too
much ATRS, arrest in G2 cell cycle stage and rapidly die. Therefore, inhibition of FANCM could
be a new effective way of eliminating ALT cancer cells.

Research on the mechanisms of recruitment of FANCM to telomeres of ALT cancer cells is still
needed. Due to lack of antibodies specific for the detection of FANCM, a coding sequence for
FLAG-tag was knocked-in the locus of the FANCM gene in U205 cells (Human Bone Osteosar-
coma Epithelial Cells — a type of ALT cancer cell). This will allow the visualization of FANCM's
intracellular location by indirect immunofluorescence (IF) via anti-FLAG antibodies. For that,
the resulting cell lines that showed heterozygotic edition of the FANCM locus and edited
FLAG-FANCM protein production were chosen and analysed to determine if they maintained
the features of the parental cell line.

To analyse if the clones responded to the absence of FANCM as the U20S parental cell line
does, siRNA-mediated FANCM depletion was done. ATRS induction in clones transfected with
siRNA against FANCM was evaluated by Western Blot. Just like in U20S cells, the edited clones
showed a rise in ATRS when FANCM levels decreased. Fluorescence-activated cell sorting of
propidium iodide-stained cells was used to analyse the proportion of cells in each cell cycle
stage, which showed that, when FANCM was absent, the edited clones arrested in G2 stage,
just like U20S cells.

The presence of FLAG in telomeres was determined by indirect immunofluorescence assays
that showed that the anti-FLAG signal colocalized with the anti-TRF2 (Telomeric repeat-bind-
ing factor) signal. This means anti-FLAG antibodies can be used to study the localization of
FANCM in the edited clones.

These experiments validated the use of the edited clones for the study of recruitment of
FANCM to telomeres of ALT positive cancer cells since they retained the same features as the
U20S cell line. The IF assays also validated the possibility of using anti-FLAG antibodies for
FANCM's detection in U20S cells.

These edited clones will allow us to study the mechanisms of recruitment of FANCM to the
telomeres of ALT cancer cells. This will lead to a better understanding of FANCM's function in
the cell cycle and telomere elongation. And since FANCM is a potential target for anti-ALT
cancer therapies, its study may lead to new applications in the field of oncology.
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RESUMO: Fundamento: Os inibidores de Janus Kinase (JAK) s@o uma nova classe de medicamen-
tos recentemente aprovados para o tratamento da Artrite Reumatoéide (AR). Os inibidores JAK
(JAKi) suprimem a actividade de uma ou mais tirosina cinase da familia JAK, interferindo assim
com a via de sinalizagdo JAK-Signal Transducer and Activator of Transcription (STAT). A via de
sinalizagéo JAK-STAT é fundamental para a proliferagéo, sobrevivéncia e diferenciagdo das células
do sistema imunitario. Estudos anteriores do nosso grupo demonstraram que o tratamento precoce
com tofacitinib, um JAKi, em modelos animais de artrite, é eficaz na resolugéio da doenga e previne
a deterioragdo 6ssea e cartilaginea. Deste modo, colocamos a hipétese de que a via de sinalizagéo
JAK- STAT é relevante no inicio da artrite créonica e a sua inibigéo precoce pode ter um efeito impor-
tante para permitir o controlo duradouro da doenga.

Objectivos: O objetivo principal deste estudo foi caracterizar a ativagdo da via de sinalizagéo
JAK-STAT em doentes com artrite inicial ndo tratados.

Métodos: Amostras de sangue de doentes com artrite inicial (<1 ano de duragdo da doenga), néo
tratados, seguidos no Departamento de Reumatologia, Hospital de Santa Maria, Centro Académico
de Medicina de Lisboa foram colhidas e comparadas com amostras de sangue de individuos
sauddveis com idade e sexo compardveis. As células mononucleares de sangue periférico (PBMC)
foram isoladas por centrifugagéo de gradiente densidade e a frequéncia, fenétipo e ativagéo da via
de sinalizagdo JAK-STAT foram avaliadas em leucécitos de sangue periférico por citometria de
fluxo.

Resultados: Observou-se que a frequéncia de células B totais CDI9+ & semelhante entre doentes
e controlos sauddveis. No entanto, os doentes com artrite inicial apresentavam frequéncias signifi-
cativamente inferiores de pre-switch memory B cells quando comparados com os controlos. Ndo
foram observadas diferencas significativas nas células B naive, post-switch memory B cells, double
negative, células B de transigdo e plasmécitos entre doentes e controlos. Além disso, verificou-se
que as frequéncias de células T CD3+, mondcitos CD14+ e células dendriticas (DC) séo semelhan-
tes entre doentes e controlos. Contudo, observou-se que os doentes com artrite inicial apresenta-
vam frequéncias significativamente inferiores de células dendriticas plasmacitéides (pDC) quando
comparados com os controlos. Adicionalmente, verificou-se que os niveis de fosforilagdo de STAT],
STATS e STAT6, analisados por intensidade mediana de fluorescéncia (MF1), das células B, células T,
mondcitos e DC eram semelhantes entre doentes e controlos. No entanto, os niveis de fosforilagéo
de STAT3 (MFI) encontravam-se significativamente aumentados nas células B e nas DC, mas néo
nas células T, nem nos monécitos, dos doentes com artrite inicial em comparagdo com os contro-
los.

Conclusdes: Doentes com artrite inicial ndo tratada apresentam alteragdes nas frequéncias de
subpopulagées de células B de memoéria e de pDC em circulagdo quando comparados com
controlos sauddveis. NGo se observam diferengas significativas nas frequéncias de células T e de
mondcitos no sangue periférico entre doentes e controlos. As alteragdes encontradas nos niveis de
fosforilagdo de STAT3 observadas nas células B e DC de doentes com artrite inicial em comparagéo
com os controlos sauddveis suportam uma ativagdo precoce da via de sinalizagéo JAK-STAT na
fase inicial da artrite e reforgam um papel destas células na patogénese da doenga.

N.° Projeto | N.° Project:

3 Key-Words: Early arthritis, JAK-STAT signaling pathway, peripheral blood leukocytes

ABSTRACT: Background: Janus Kinase (JAK) inhibitors are a new class of oral medications recently
approved for the treatment of Rheumatoid Arthritis (RA). JAK inhibitors (JAKi) suppress the activity
of one or more of the JAK family of tyrosine kinases, thus interfering with the JAK-Signal Transducer
and Activator of Transcription (STAT) signaling pathway. JAK-STAT signaling pathway is critical for
immune cell proliferation, survival and differentiation. Our group has previously demonstrated that
early treatment with tofacitinib, a JAKi, in animal models of arthritis can abrogate disease and
completely prevent bone and cartilage damage. Therefore, we hypothesize that JAK- STAT signaling
pathway is key to chronic arthritis onset and its early inhibition might have a major effect on allowing
lasting disease control.

Objectives: The main goal of this study was to characterize the JAK-STAT signaling pathway activa-
tion in untreated early arthritis patients.

Methods: Blood samples were collected from untreated early arthritis patients (<1 year of disease
duration) followed up at the Rheumatology Department, Hospital de Santa Maria, Lisbon Academic
Medical Centre, and compared to age and sex-matched healthy individuals. Peripheral blood
mononuclear cells (PBMC) were isolated by density-gradient centrifugation and the frequency,
phenotype and JAK-STAT signaling pathway activation were evaluated on peripheral blood leuko-
cytes by flow cytometry.

Results: The frequency of total CDI9+ B cells was similar between patients and healthy controls.
Nevertheless, early arthritis patients had significantly decreased levels of pre-switch memory B cells
when compared to controls. No significant differences were observed in naive, post-switch memory,
double negative B cells, transitional B cells and plasmablasts between patients and controls. More-
over, the frequency of total CD3+ T cells, CD14+ monocytes and dendritic cells (pcs) was similar
between patients and healthy controls. Nonetheless, early arthritis patients had significantly
decreased levels of plasmacytoid dendritic cells (pDCs) when compared to controls. In addition, we
found that STATI, STAT5 and STAT6 phosphorilation levels, analyzed by median fluorescence intensity
(MFI), of B cells, T cells, monocytes and DCs were similar between patients and controls. However,
STAT3 phosphorilation MFI levels were significantly increased in B cells and DCs, but not in T cells or
monocytes, from early arthritis patients in comparison to controls.

Conclusions: Alterations in the frequencies of circulating memory B cell subsets and pDCs, but not
in T cells and monocytes, are found in untreated early arthritis patients when compared to healthy
controls. Changes in STAT3 phosphorylation MFI levels observed in B cells and DCs from early arthritis
patients in comparison to controls support an early activation of JAK-STAT signaling pathway in the
initial phase of arthritis and a role of these cells in disease pathogenesis.

Livro de Resumos | 39



Aluno | Student: Diogo Antunes

Tutores | Tutors: Filipa Ribeiro, Luis Graga

Laboratério, Centro, Unidade: Laboratério de Imunologia Bésica, FMUL
Laboratory, Centre, Unit: Basic Inmunology Laboratory, FMUL

E-mail: antunesdiogo@campus.ul.pt

N.° Projeto | N.° Project:

Titulo: : Células T, humanas do tecido linfatico apresentam maior capacidade supressora quando comparadas com células T,,do sangue
Title: Human lymphoid tissue TFR cells show higher suppressive ability when compared with TFR cells from blood
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FR?
RESUMO: Fundamento: Apo6s interagirem com células T foliculares helper (TFH), os linfocitos
B localizados no centro germinal (CG) produzem anticorpos de alta afinidade. As células T
foliculares reguladoras (TFR) s@o importantes reguladores da resposta do CG. Contudo, o
estudo das células T, humanas do tecido linfoide encontra-se dificultado, devido & inexistén-
cia de uma forma eficaz de isolar estas células, visto que ndo se pode recorrer ao fator de
transcrigdo Foxp3 para manter a viabilidade das células. Células T, do sangue e tecido
linfoide séo consideradas dois subtipos diferentes de células, com fenétipo diferente, néo se
sabendo a sua capacidade relativa de supressdo.

Objetivos: Propde-se estudar a eficdcia de usar uma nova estratégia de isolamento de
células, que seleciona as células T, de tecido linfoide CXCR5P/int CD25*, em vez da comum-
mente utilizada que seleciona as células CXCR5" CD25*, de forma a aumentar tanto o
ndmero de células isoladas, bem como a pureza das mesmas. Pretende-se também com-
parar as respostas supressoras das células T, do sangue e do tecido linfatico.

Métodos: Para validar a estratégia proposta, comparou-se a mesma com a normalmente
descrita na literatura para selecionar células T, de tecido linfoide. Para tal, simulou-se
ambas as estratégias e avaliou-se o nimero hipotético de células T, Foxp3+ ‘“isoladas” de
cada populagdo. De seguida, aplicou-se a estratégia que foi proposta para isolar células T,
de tecido linfoide, e comparou-se a capacidade supressora das mesmas com células T, do
sangue. Assim, estimularam-se coculturas de linfécitos B, células T,, e células T, com antigé-
nio, e avaliou-se a ativagdo dos linfocitos B e a proliferagdo das células T,

Resultados: Observou-se que, ao isolar células T,, de tecido linfoide CXCR5P/™ em vez de
CXCR5", consegue-se obter populagées com maior frequéncia relativa de células T,, bona
fide, que expressam CD25. Comparando as capacidades supressoras das células T, de
tecido linfoide e sangue, observou-se que as células T, do tecido linfoide tém maior capaci-
dade para limitar a proliferagdo das células T,. Contudo, tanto as células T, do sangue,
como as do tecido linfoide, tém capacidade semelhante de inibigéo da ativagdo dos linfoci-
tos B.

Conclusdo: Identificou-se uma melhor estratégia de isolamento de células T,, de tecido
linfoide, o selecionar as células T,, CXCR5"/™. Contudo, ao usar estes marcadores, selecio-
nam-se maioritariomente células T,, CD25*, que correspondem a células ainda ndo comple-
tamente maturas. NGo obstante, células T, CD25* do tecido linfoide, apresentam uma
capacidade superior de inibirem a proliferagéo de células T,,, comparando com as células T,
do sangue, sugerindo assim diferentes fungdes destas células com diferentes localizagées.
Acredita-se que estes resultados ajudam a clarificar o papel das células T,, humanas do
tecido linfoide e do sangue.

3 Key-Words: Hypertrophic cardiomyopathy, base editing, hiPSCs

ABSTRACT: Background: ABSTRACT: Background: Following interaction with T follicular helper
(TFH) cells, B cells located in the germinal centre (GC) produce high-affinity antibodies. T
follicular regulatory (TFR) cells are key regulators of the GC reaction. Nevertheless, the study
of human lymphoid tissue TFR cells is halted by the inexistence of an effective way to isolate
these cells, as the transcription factor Foxp3 cannot be stained to maintain cell viability. Blood
and tissue TFR cells stand as two different subsets as they are phenotypically different, and
their relative suppressive capacity was not yet determined.

Objectives: We propose to study the efficacy of using a new isolation strategy that selects
CXCR5lo/int CD25+ human tissue TFR cells, instead of the commonly employed strategy that
selects CXCR5hi CD25+ cells, to increase both isolated cell numbers and purity of the isolated
cells. We also intend to compare the suppressive responses of both blood and tissue TFR cells.
Methods: To validate this newly proposed isolation strategy, we compared it with the one
commonly described in the literature to select tissue TFR cells. To do so, we simulated both
strategies and measured the hypothetical number of sorted Foxp3+ TFR cells within each
population. Next, we applied the proposed strategy to isolate tissue Tfr cells and compared
both human tissue and blood TFR cells ability to suppress the GC reaction. To this end, co-cul-
tures of naive B cells, TFH cells and TFR cells were stimulated with an antigen, and B cells
activation and TFH cells proliferation were assessed.

Results: We observed that, by selecting human tissue CXCR5lo/int instead of CXCR5hi TFR
cells from tonsil samples, one can obtain populations with a higher relative frequency of bona
fide TFR cells, that express CD25. When comparing the suppressive ability of both blood and
tissue TFR cells, we detected that tissue TFR cells have a higher ability to suppress TFH cell
proliferation when compared with their blood counterparts. However, both blood and tissue
TFR cells share a similar ability to inhibit naive B cell activation.

Conclusion: We identified a better FACS strategy to isolate tissue TFR cells from human tonsil
samples, by sorting CXCR5lo/int TFR cells. However, by using these markers, one mostly selects
CD25+ TFR cells which correspond to a not yet fully mature state. Nevertheless, tissue CD25+
TFR cells have a greater ability to suppress TFH cell proliferation than their blood counterparts,
thus suggesting different functions of these cells from different human compartments. We
believe that these results help to clarify the roles of TFR cells of different human compart-
ments.
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RESUMO: Fundamento: A cardiomiopatia hipertrofica (CMH) é a doenga cardiovascular
hereditaria mais comum sendo apontada como a principal causa de morte subita em
atletas jovens. Dada a grande heterogeneidade genotipica da doenga, € fundamental carac-
terizar variantes genéticas de significado desconhecido que resultem num fendtipo
patogénico, de modo a conferir um diagnéstico genético aos pacientes e para que possam
ser instauradas estratégias de controlo da doenga em pacientes de elevado risco.
Objetivos: Averiguar a patogenicidade da variante ¢.2222A>G no gene ACTN2, presente
numa linha de hiPSC (Newl) obtida de um doente com o diagnéstico clinico de CMH, através
da sua corregdo por base editing, posterior diferenciagdo em cardiomibcitos e caracteri-
zagdo fenotipica para constatar se hd reverséo do fenétipo de CMH.

Métodos: Transfegdo das células Newl com os reagentes de base editing (plasmideo
Target-AID + plasmideo MLM3636 com sgRNA clonado); sele¢do de clones GFP+ por citome-
tria de fluxo (FACS); isolamento de DNA dos clones GFP+ e identificagdo por PCR de clones
hiPSC editados; diferenciagéo das hiPSCs editadas para obtengéo de cardiomibcitos e
caracterizagdo fenotipica para determinar reverséo do fenétipo de CMH.

Resultados: Apds transfegdio das células Newl e selegéo por citometria de fluxo, obtivemos
13% de clones GFP+. Destes, 118 clones foram individualizados para isolamento e amplificagdo
de DNA. No entanto, néo foi possivel identificar, a partir desta amostra, clones editados. Assim,
também néo foi possivel prosseguir com as restantes etapas do projeto de modo a determi-
nar a patogenicidade da variante em estudo.

Conclusdes: A tecnologia de base editing & considerada muito eficiente na corregdo de
mutagdes pontuais, tal como a variante em estudo. No entanto, as hiPSCs sdo células muito
sensiveis e de dificil transfegdo e, apesar da otimizagdo prévia da metodologia experimental
e de termos obtido um nimero de clones aceitdvel para screening de células editadas, os
resultados foram negativos. Assim, ndo foi possivel averiguar a patogenicidade da variante e
outras abordagens devem ser testadas.

3 Key-Words: Hypertrophic cardiomyopathy, base editing, hiPSCs

ABSTRACT: Background: Hypertrophic cardiomyopathy (HCM) is the most common heredi-
tary cardiovascular disease and and is the main cause of sudden cardiac death in young
athletes. Due to the genotype heterogeneity of the disease, it is essential to characterize
genetic variants of uncertain significance that may result in a pathogenic phenotype in order
to confer a genetic diagnose and implement early on strategies that prevent the progression
of the disease in high-risk patients.

Objectives: Determine the pathogenicity of the ACTN2 gene variant ¢.2222A>G, present in a
hiPSC line (Newl), which was obtained from a clinically diagnosed HCM patient, through base
editing correction of the variant, further cardiomyocyte differentiation and phenotype charac-
terization to determine reversal of HCM phenotype.

Methods: New! cell transfection with base editing reagents (Target-AID plasmid + MLM3636
plasmid containing cloned sgRNA): GFP+ clone selection through flow cytometry (FACS); DNA
isolation and PCR identification of edited hiPSC clones; hiPSC-cardiomyocyte differentiation
and phenotype characterization to determine reversal of HCM phenotype.

Results: We were able to obtain 13% of GFP+ clones after transfection and FACS selection.
From these, 118 clones were individualized for DNA isolation and amplification. However we
were not able to identify from this sample any edited clones and so it was not possible to
proceed with the remaining steps as to determine the pathogenicity of the variant in study.
Conclusions: Base editing is considered to be a highly efficient method in the correction of
point mutations, such as the variant in study. However, hiPSCs are extremely sensitive cells and
hard to transfect. Despite previous experimental optimization and considering that we
obtained a reasonable number of clones to screen for positive edited cells, our results were
negative. It was not possible to determine the pathogenicity of the ACTN2 gene variant and we
consider that other gene-editing approaches should be tested to achieve the proposed goal.
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