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INTRODUCAO

O Dia da Investigagdo é uma iniciativa do GAPIC e da AEFML, de grande sucesso junto dos estudantes
de Medicina e dos médicos em inicio de carreira, para os quais a investigagdo cientifica representa uma
enorme mais-valia de desenvolvimento pessoal e curricular.

E visdo da FMUL que a prética de investigagdo cientifica deve ser estimulada precocemente, pois é parceira
de eleigdo da actividade clinica, promovendo o espirito interrogativo e as capacidades de raciocinio critico
inerentes a boa pratica médica.

Nesta 5.2 edigao do Dia da Investigagao sdo apresentados os trabalhos de investiga¢do realizados no
ambito do 19.2 Programa “Educacéo pela Ciéncia”/ Bolsas CHLN/FMUL para alunos da FMUL, bem como
o trabalho desenvolvido no ambito da 112 Bolsa de Investigagdo Fundagio AstraZeneca/FMUL realizado

por um médico recém-graduado.

Neste dia serdo entregues pela primeira vez os Prémios GAPIC David-Ferreira destinados aos melhores

Trabalhos Finais /Teses do MIM em 2015-2016, que serdo apresentados a toda a comunidade.
Salientamos ainda duas sessdes:

a primeira intitulada “Research Paths” destinada a discutir possiveis percursos de investigacdo para

médicos e as suas mais-valias para a descoberta cientifica e para melhorar a pratica médica;

a segunda intitulada “Research Tools” pretende divulgar instrumentos existentes na nossa comunidade

para facilitar o desenvolvimento da investigacdo cientifica.

Participa porque o teu contributo faz a diferenca!
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Aluno | Student: Mariana Alves Vargas
Orientador | Supervisor: Professora doutora Ana Catarina Gaspar Fonseca
Laboratério, Centro, Unidade: Clinica Universitaria de Neurologia

Laboratory, Centre, Unit: Neurology University Clinic

N.2 PG/06

E-mail: mariana.a.vargas@gmail.com

Titulo: Andlise dos Falsos AVCs admitidos na Unidade de AVC do Hospital de Santa Maria entre 2007 e 2013

Title: Analysis of the Stroke Mimics admitted to the Stroke Unit of Hospital de Santa Maria between 2007 and 2013

Fundamento: O diagndstico de Acidente Vascular Cerebral é realizado no servigo de urgéncia.
Cerca de 5 a 31% dos doentes internados com a hipotese de diagndstico inicial de AVC, tém na
realidade outros diagnésticos, sendo designados por “Falsos AVCs”. E crucial realizar a distin-
¢do entre estas condigdes antes de decidir o local de internamento ou a abordagem terapéutica
instituir.

Em 2010, ocorreram alteragGes nas escalas de urgéncia de Neurologia que resultaram num me-
nor nimero de horas realizadas por especialistas em neurologia. Pretendemos com este estudo
analisar se estas alteragdes se associaram a modificagdes no numero e padrdo de falsos AVCs
internados.

Metodologia: Estudo observacional, retrospetivo de 2007 a 2013. variagdo do numero de inter-
namentos ao longo do tempo foi analisada através da regressdo segmentar - ARIMA - sendo a
altura da intervengdo entre Julho e Dezembro de 2010. O coeficiente de Correlagdo de Pearson
foi utilizado para avaliar a associagdo entre o nimero de horas realizadas por internos e o nime-
ro de falsos AVCs.

Resultados: Dos 2552 pacientes admitidos na Unidade de AVC, 290 foram Falsos AVCs(11.4%).
Apds Julho-Agosto 2010 verificou-se um aumento no nimero de falsos AVCs internados (p=0.03)
O diagndstico provisério mais comum no servigo de urgéncia foi AVC vertebro-basilar (n=137).
Apds 2010 o diagndstico mais comum passou de CondigGes Psiquiatricas a S.Vertiginoso Periférico
Foi encontrada uma correlagdo entre o nimero de horas realizadas primariamente por internos
de neurologia e o numero de falsos AVCs internados (Coeficiente de Correlagdo de Pearson=0.94;
p=0.002).

Conclusdo: A alteragdo na organizagdo do servigo de urgéncia esteve associada a um maior nu-
mero de internamentos por falsos AVC e a maior nimero de pacientes internados com sindromes
vertiginosos periféricos.

Background: The diagnosis of stroke is firstly made in the emergency department . Between 5 to
31% patients admitted with a initial diagnostic hypothesis of Stroke turn out to have other diagno-
sis, being designated as Stroke Mimics. It is crucial to distinguish between these conditions before
deciding the admission to stroke units and the therapeutic approach.

In 2010, there were changes in emergency work schedules that resulted in a decrease in the
number of emergency hours done by neurology attendings. We aim to analyze repercussions of
such changes on the number or pattern of admitted stroke mimics (SM).

Methods: Observational retrospective study from January 2007 to December 2013. We used a
segmented linear regression — ARIMA to evaluate changes in the temporal pattern of admitted
stroke mimics. Time of intervention was set between July 2010-August 2010. A statistical correla-
tion between the number of emergency hours done by neurology residents and the number of
admitted stroke mimics was calculated using the Pearson Correlation Coefficient.

Results: Of the 2552 patients admitted to the stroke unit, 290 were SM (11.4%). After July-August
2010 there was an increase in the number of SM admitted (p=0.003) The most common provi-
sional diagnosis in the emergency department was vertebro-basilar stroke (n=137).

After 2010 the most frequent stroke mimic diagnosis changed from psychiatric conditions to pe-
ripheral vertigo .

A correlation was found between the number of hours done primarily by neurology residents and
the number of stroke mimics admitted (Pearson correlation coefficient=0.94; p=0.002).

Conclusions: Changes in neurology emergency shift schedules were associated with an increase
in the rate of admitted stroke mimics and to a higher number of mimics with a final diagnosis of
peripheral vertigo.



Aluno | Student: Jorge Miguel Aldinhas Ramos Ferreira
Orientador | Supervisor: Prof. Doutor José Manuel Morédo Cabral Ferro
Laboratoério, Centro, Unidade: Departamento de Neurociéncias, Hospital de Santa Maria

Laboratory, Centre, Unit: Neurosciences Department, Santa Maria’s Hospital

N.2 PG/03

E-mail: jorgemiguelferreira.19@gmail.com

Titulo: Analise intercalar dos resultados do registo sobre Cirurgia Descompressiva na Trombose Venosa Cerebral — Parte 2 (DECOMPRESS — 2); Estudo de Coorte

Prospectivo de base Multicéntrica Internacional

Title: Interim result analysis of the ongoing registry on Decompressive Surgery in Cerebrovenous Thrombosis — Part 2 (DECOMPRESS — 2); Multicentric International

Palavras-Chave: Trombose venosa cerebral, cirurgia descompressiva, preditores progndsticos

Enquadramento tedrico e objectivos: A cirurgia descompressiva na trombose venosa cerebral
tem-se afirmado cada vez mais como um procedimento life-saving em doentes com risco de de-
senvolver herniagdo transtentorial. Neste sentido fez-se uma anélise intercalar do registo sobre
Cirurgia Descompressiva no contexto desta entidade clinica, com o objectivo de identificar po-
tenciais varidveis preditoras do progndstico, bem como aferir sobre a viabilidade de se proceder
a um registo de grande escala.

Métodos: Procedeu-se a uma coorte prospectiva de base multicéntrica internacional com crité-
rios de selecgdo previamente definidos. O indicador principal do progndstico foi definido como
a ocorréncia de morte ou dependéncia aos 6 meses de seguimento, enquanto dois indicadores
secundarios foram escolhidos para distinguir se o poder preditor das varidveis se verificava es-
sencialmente para o curto ou longo prazo. Esses indicadores foram: morte dentro do periodo de
30 dias apds o inicio dos sintomas; e morte tardia ou dependéncia aos 6 meses.

Resultados: Vinte e dois doentes de 8 paises foram incluidos. A mortalidade aos 6 meses foi de
23.8%, enquanto a proporgdo de mortes ou dependéncia foi de 57.1%. Dos preditores gerais do
prognostico que foram também significativos para o curto termo, destaca-se a ocorréncia de
transformagdo hemorragica antes da primeira intervengdo neurocirurgica (P=0.029), enquanto
para os que tiveram efeito concomitante no longo termo se salienta: complica¢do pds-operatdria
com infecgdo extracraniana (P=0.016) e retalho 6sseo de menor dimensdo produzido aquando
da craniectomia (P=0.044).

Conclusdes: A reduzida taxa de mortalidade associada a cirurgia descompressiva continua a
suportar a indicagdo para execugao deste procedimento. Consideramos que a melhoria prog-
nostica destes doentes passa por definir um limite minimo para a extensdo da craniectomia des-
compressiva, bem como desenvolver estratégias para minimizar a ocorréncia de transformagao
hemorragica.

Key-words: Cerebral venous thrombosis, decompressive surgery, outcome predictors

Background and purpose: Previous retrospective studies seem to indicate that decompressive
surgery in context of cerebral venous and dural sinus thrombosis is a life-saving procedure in
patients at high risk for transtentorial herniation. An interim analysis of the ongoing prospec-
tive registry for Decompressive Surgery in Cerebrovenous Thrombosis was performed in order to
identify potential outcome predictors and assess for the feasibility of a larger registry.

Methods: Patients were included in a multicentric prospective cohort with pre-specified eligibil-
ity criteria. Primary endpoint was defined as death or dependency at 6 months follow-up, and
two other secondary endpoints were chosen to differentiate effects on short and long-term out-
comes: deaths within 30 days after symptom onset; and late deaths or dependencies at 6 months
follow-up.

Results: Twenty-two participants were enrolled from 8 different countries. Mortality at 6 months
was of 23.8%, whereas death or dependency rate for the same period reached 57.1%. A prima-
ry endpoint predictor with significant effect in the short-term outcome was new haemorrhagic
transformation before first neurosurgical intervention (P=0.029), while overall outcome predic-
tors with significant influence on the long-term were: post-operative complication with an extrac-
ranial infection (P=0.016); and smaller bone flap sizes during craniectomy (P=0.044).

Conclusions: The low mortality rates with decompressive surgery continue to support the indi-
cations for this procedure. Defining an appropriate size for decompressive craniectomy, as well
as strategies to minimize haemorrhagic transformation events could further improve patients’
outcome.



Aluno | Student: Maria de Azevedo Anténio Machado da Silva

Orientador | Supervisor: Professor Doutor Ricardo Miguel Ribeiro Marques Cunha Fernandes

Laboratério, Centro, Unidade: Laboratoério de Farmacologia Clinica e Terapéutica

Laboratory, Centre, Unit: Laboratory of Clinical Pharmacology and Therapeutics

N.2 PG/04

E-mail: silva.maria@campus.ul.pt

Titulo: Revisdo sistematica e meta-analise de estudos controlados e aleatorizados para avaliar as respostas placebo e nocebo na Sindrome das Pernas Inquietas

Title: Systematic review and meta-analysis of randomized controlled trials to evaluate the placebo and nocebo responses in Restless Legs Syndrome

Palavras-Chave: Sindrome das Pernas Inquietas, resposta placebo, meta-analise

Introdugédo: A sindrome das pernas inquietas (RLS) é um disturbio sensitivo-motor caracterizado
pela necessidade incontroldvel de mover as pernas. Estudos anteriores revelaram uma resposta
significativa ao placebo.

Objectivo: Quantificar a resposta ao placebo no RLS.

Pesquisa: As bases de dados MEDLINE, EMBASE, CENTRAL, ICTRP da OMS e Clinicaltrials.gov da
FDA foram pesquisados em Outubro de 2015. As listas de referéncias dos estudos incluidos foram
analisadas para identificagdo de estudos adicionais.

Critérios de selecgdo: Ensaios aleatorizados com pelo menos um outcome de interesse extraivel
no brago placebo.

Colheita e analise de dados: Dois autores extrairam os dados e avaliaram o risco de viés de forma
independente, sendo os conflitos resolvidos apds discussdo. A medida de efeito escolhida foi o
effect size. Foi realizada uma meta-andlise dos bragos placebo segundo o método dos efeitos
aleatorios.

Resultados: Dos 85 estudos incluidos (5046 participantes), 64 reportaram avaliagdes validadas
da gravidade, 62 dos quais aplicando a International RLS Study Group rating scale (IRLS). O effect
size foi -1.41 (95%Cl: -1.56; -1.25), correspondendo a -6.58 pontos na IRLS. A resposta nocebo
(efeitos adversos no brago placebo) foi 45.36%. As respostas placebo e nocebo foram superio-
res em estudos mais longos, ensaios ndo publicados e com intervengdes farmacoldgicas, formas
idiopaticas e financiamento pela industria. O efeito placebo foi menor nos outcomes objectivos.

Conclusdes: A resposta ao placebo no RLS é superior ao limiar de significancia clinica. A frequén-
cia de efeitos adversos teve magnitude consideravel. Estes resultados devem ser considerados
no desenho e interpretagdo de futuros ensaios clinicos.

Numero de registo do protocolo (PROSPERO): CRD42015027992.

Key-words: Restless legs syndrome, placebo response, meta-analysis

Background: Restless legs syndrome (RLS) is a common sensorimotor disorder characterized by
an urge to move the legs. Previous research in the field suggests a substantial placebo response.

Objective: To quantify the placebo and nocebo responses in RLS.

Search methods: The databases MEDLINE, EMBASE, CENTRAL, WHO ICTRP and FDA Clinicaltrials.
gov, were searched up to October 2015. Reference lists were cross-checked for additional studies.

Selection criteria: Randomized, double-blind, placebo-controlled trials studying RLS were includ-
ed if quantitative data for least one of the outcomes of interest was extractable in the placebo
arm.

Data collection and analysis: Two reviewers independently extracted data and assessed risk of
bias. Conflicts were solved by discussion. The chosen effect measure was effect size. A random-
effects meta-analysis was used to pool data from the placebo arms of the included studies.

Results: Of the 85 included trials (5046 participants), 64 reported a validated RLS severity as-
sessment, 62 of which applied the International RLS Study Group rating scale (IRLS). The effect
size was -1.41 (95%Cl: -1.56; -1.25), corresponding to -6.58 in IRLS. The nocebo response (adverse
events in placebo arm), was 45.36%. Placebo and nocebo responses were greater in trials with
longer duration, pharmacological interventions, idiopathic RLS, industry funding and in unpub-
lished studies. The placebo response was smaller in objective outcomes.

Conclusions: The magnitude of the placebo response in RLS is above the threshold for clinical sig-
nificance. The frequency of adverse events was considerable. These results are relevant to inform
the design and interpretation of future clinical trials.

PROSPERO Protocol registration number: CRD42015027992.
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Aluno | Student: Ana Claudia Viseu Varandas

Orientador | Supervisor: Prof2 Doutora Susana Lopes da Silva, Prof2 Doutora Ana Espada de Sousa

Laboratério, Centro, Unidade: A E Sousa Lab, IMM
Laboratory, Centre, Unit: A E Sousa Lab, IMM

N.2 PG/11

E-mail: varandas@campus.ul.pt

Titulo: Do fendtipo imune as manifestagdes clinicas na IDCV

Title: From immune phenotype to clinical manifestations in CVID

Palavras-Chave: IDCV, Manifestag¢des clinicas, Fendtipo imunolégico

Introducdo: A Imunodeficiéncia Comum Variavel (IDCV) constitui a causa mais frequente de
imunodeficiéncia primaria sintomatica, caracterizada por hipogamaglobulinemia resultante de
defeitos na diferenciacdo das células B periféricas e alteragdes das subpopulagdes de células T. A
sua diversidade imunoldgica e clinica dificultam a investigagdo da fisiopatologia subjacente e a
identificagdo de factores de progndstico.

Material e métodos: Foram consultados os processos clinicos e os dados imunoldgicos de 60
doentes adultos (idade média 45 + 13anos; duragdo média de follow-up de 8.5 anos, maximo 24
anos) em 2015. Focou-se posteriormente a analise num subgrupo de 29 doentes com avaliagdo
clinica e imunoldgica detalhada em 2008. Além das subpopulagdes de células B, quantificou-se
por citometria de fluxo o grau de activagdo das células T e a diminui¢do das células CD4 naive e
comparou-se com controlos saudaveis com idades semelhantes. Compararam-se ainda estes pa-
rametros em grupos IDCV divididos consoante as suas manifestagdes clinicas. Correlacionaram-
-se as manifestagdes clinicas e as alteragdes das subpopulagdes linfocitarias B e T e avaliou-se a
estabilidade do fendtipo clinico durante o follow-up.

Resultados: A prevaléncia actual de manifestacdes clinicas ndo-infecciosas é muito elevada, sen-
do que unicamente 3 doentes apresentam apenas infecgdes. Ndo obstante, em 63% dos casos, as
manifestagdes iniciais da IDCV foram infec¢Ges respiratdrias recorrentes. Citopénias autoimunes,
esplenomegdlia, adenopatias e proliferagdo linféide estdo associadas a niveis mais elevados de
marcadores de activagdo de células T, perda de células T CD4 naive e expansdo de células B
CD21lowCD38low. Demonstrou-se que o espectro das manifestagdes clinicas evolui apesar do
tratamento de substituicdo com IgG.

Conclusdes: Sdo necessarias terapéuticas adicionais para limitar a progressdo de complicagbes
ndo-infecciosas. Actuar sobre as alteragGes das células T podera ser uma estratégia a ser explo-
rada na terapéutica destes doentes.

Key-Words: CVID, Clinical manifestations, Immune phenotype

Introduction: Common Variable Immunodeficiency (CVID) represents the most frequent cause of
symptomatic primary immunodeficiency, defined by hypogammaglobulinemia due to defects in
peripheral B-cell differentiation and disturbances in T-cell subsets. The immunologic and clinical
diversity of CVID hampers the discovery of underlying disease-causing mechanisms and clinical or
laboratorial relevant prognostic factors.

Material and methods: We reviewed medical records and immunological data of 60 adult pa-
tients, (mean age 45 + 13years; mean length of follow-up 8.5 years, up to 24). We further focused
our analysis in a subgroup of 29 patients from whom we have detailed clinical and immunological
evaluations performed 7 years before. In addition to the standard B-cell populations, we extend-
ed flow-cytometric analysis to quantify the loss of naive CD4 T-cells and degree of T-cell activation.
We compared these parameters in CVID groups split according to the presence of a given clinical
manifestation and evaluated the stability of the clinical phenotype, through the analysis of the
largest adult cohort under follow-up in a portuguese Centre.

Results: The current prevalence of non-infectious manifestations was remarkably high, and an
infection-only profile was confined to 3 patients. Nevertheless, in 63% of the cases, the initial
manifestations were recurrent respiratory infections. Autoimmune cytopenias, splenomegaly,
adenopathies and lymphoid proliferation were associated with significantly higher levels of T-cell
activation markers, naive CD4 T-cell loss and expansion of CD21lowCD38low B-cells. We were able
to show that throughout follow-up the spectrum of clinical manifestations expands despite 1gG
replacement treatment.

Conclusions: Additional therapies are required to contain the emergence of non-infectious com-
plications that are main determinants of morbidity in CVID patients. Our data support that the
targeting of T-cell imbalances may be a therapeutic strategy to be explored in the management
of these patients.
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Introducdo: As dermatoses constituem uma causa frequente de recurso aos Servigos de Urgén-
cia (SU). Apesar de a maioria destas situa¢des ndo ser potencialmente grave, alguns casos consti-
tuem verdadeiras urgéncias/emergéncias, necessitando de internamento.

Objectivos: Apresentar dados sobre as dermatoses mais frequentes no SU de um hospital tercia-
rio universitario em Lisboa, bem como aquelas que mais frequentemente necessitam de inter-
namento. Explorar a associagdo entre variaveis epidemioldgicas e a frequéncia dos diagndsticos,
neste contexo.

Métodos: Conduziu-se um estudo retrospectivo, incluindo todos os doentes observados na Con-
sulta de Urgéncias de Dermatologia (CUD), durante o ano de 2012, no Hospital de Santa Maria em
Lisboa. Procurou-se associagdo estatistica entre variaveis epidemio-demogréficas e a frequéncia
de diagnésticos.

Resultados: Em 2012, 8620 pacientes foram observados por um Dermatologista, no SU, consti-
tuindo 3.9% de todos os episddios do SU.

No total, encontraram-se 333 diagndsticos diferentes, sendo o mais frequente o Eczema Sem
Outra Especificagdo (9.4%). Contudo, as causas infecciosas constituiram o principal motivo de
recurso as CUD (31.5%).

Apenas 264 pacientes foram internados, com 65 diagndsticos a motivar internamento. Nove diag-
nosticos foram responsaveis por 60% dos internamentos: Celulite (20.5%), Erisipela (7.5%), Toxi-
dermia (7.1%), Psoriase (6.3%), Penfigdide Bulhoso (4.3%), Eritrodermia (4.3%), Linfoma (3.5%),
Herpes Zoster (2.8%) e Eczema (2.4%). As causas infecciosas constituiram o principal motivo de
internamento (34.7%).

Encontrou-se associagdo entre o género e idade do doente, e estagdo do ano, e a frequéncia dos
diagnosticos.

Conclusdes: Apesar da diversidade de dermatoses encontrada nos SU, apenas um grupo restrito
de patologias constitui verdadeiras urgéncias dermatoldgicas. Assim, onde ndo existam derma-
tologistas disponiveis para avaliar estes doentes, o reconhecimento destas entidades, bem como
a ponderagdo de varidveis epidemioldgicas simples, pode auxiliar na orientagdo diagndstica e
terapéutica destes doentes.

Key-words: Dermatological emergencies; Emergency Department; Epidemiology

Background: Skin conditions frequently motivate Emergency Department(ED) visits. While most
are benign in course, some will present as true dermatological urgencies/emergencies, requiring
admission.

Objective: To present data on the skin diseases most frequently found in the ED, and those most
frequently requiring admission at a Portuguese tertiary teaching hospital. To explore association
between epidemiological variables and frequency of diagnoses in this context.

Methods: A retrospective study was conducted, including all patients observed during 2012 in
the Dermatology Emergency Consultation (DEC), in Hospital de Santa Maria (HSM) Lisbon, Portu-
gal. Association between epidemiological variables (gender and age of patients, and season of the
year) and frequency of diagnoses was searched.

Results: 8620 patients were observed by a dermatologist during 2012, in the ED, constituting 3.9%
of all ED Consults in HSM.

Overall, 333 diagnoses were made, the most frequent of which was Eczema Non-Otherwise-Spec-
ified (9.4%). However, infectious and parasitic diseases constituted the leading motive for DEC
visit (31.5%).

Only 264 patients were admitted, with 65 diagnoses motivating admission. Nine diagnoses alone
constituted 60% of all motives for admission: Cellulitis (20.5%), Erysipelas (7.5%), Drug Induced
Eruption (7.1%), Psoriasis (6.3%), Bullous Pemphigoid (4.3%), Erythroderma (4.3%), Lymphoma
(3.5%), Herpes Zoster (2.8%) and Eczema (2.4%). Infectious and parasitic diseases constituted the
leading cause to admission (34.7%).

Association between frequency of diagnoses and gender, age, and season of the year was found.

Conclusion: Despite the variety of dermatologic pathologies, only a restrict group of diseases
is responsible for most of the true dermatological urgencies/emergencies. Therefore, where a
dermatologist isn’t readily available, knowledge on these entities, as well as the demographic and
environmental data, may add to the management of these patients.
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A algdlia é um dispositivo médico que remonta a antiguidade e se encontra hoje amplamente
difundido e frequentemente utilizado. O aumento da exposicdo a algalia leva também a um au-
mento da frequéncia dos seus efeitos adversos, nomeadamente as Catheter Associated Urinary
Tract Infections (CAUTI).

Decidiu-se estudar a epidemiologia das algaliagdes realizadas no servigo de Medicina Interna do
Hospital de Santa Maria, avaliar a ocorréncia de CAUTI nestes doentes e comparar com estudos
semelhantes realizados a nivel nacional e internacional.

Foram analisados, prospectivamente, todos os doentes internados no servico de Medicina ID
durante o periodo de um més e meio.

Dos 126 doentes internados, 29 foram algaliados. Verificou-se uma taxa de algaliagdo de 22,7%,
com duragdo média de 7,4 dias. Foram realizadas 33 algalia¢des, tendo 8,7-34% destas sido con-
sideradas inapropriadas. Ocorreram 0 CAUTI, totalizando 0 CAUTI por 1000 dias de algaliagdo.

Os resultados sdo sobreponiveis aos dos comparadores, na grande maioria dos parametros. No
entanto, a reduzida dimensdo do estudo pode comprometer a validade dos seus resultados.

A urinary catheter is a medical device that dates back to antiquity and it is today widespread and
frequently used. The increase of its use led to a similar rise in the frequency of its adverse effects,
namely the Catheter Associated Urinary Tract Infections (CAUTI).

The aim of this work was to study the epidemiology of catheterizations that took place in the
Internal Medicine ward of Hospital de Santa Maria, evaluate the development of CAUTI in this
population and compare the results with similar national and international studies.

All the inpatients in the ID medicine ward were analyzed during a period of one and a half months.

Of 126 inpatients, 29 were catheterized. The catheterization rate was 22,7%, with duration aver-
aging 7,4 days. There were 33 catheterizations, 8,7-34% of which were deemed inappropriate. No
CAUTI were registered, totalizing 0 CAUTI per 1000 catheterization days.

The results of this work match the comparators’ regarding most parameters. Nevertheless, the
small sample size might compromise the validity of its conclusions.
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A aterosclerose subclinica pode ser avaliada por ultrassonografia carotidea e Doppler transcra-
niano, através da espessura das camadas intima-média da artéria carétida (EIMC), presenca de
placas, estenoses extracranianas/intracranianas e pelo indice de pulsatilidade de Gosling (IPG).

Pretendemos avaliar, em 40 individuos infetados por virus da imunodeficiéncia humana (VIH)-1
do Hospital de Santa Maria, a existéncia de aterosclerose subclinica e sua associagdo com escalas
de risco cardiovascular, marcadores de infecdo por VIH (duragdo da infe¢do, CD4+ atual e nadir,
carga viral atual e maxima) e duragdo da terapéutica antirretroviral.

Avaliados por trés escalas de risco cardiovascular, os individuos apresentaram um baixo risco
cardiovascular. Obteve-se uma EIMC média de 0,92+0,13 mm. 67,5% dos doentes apresentaram
EIMC elevada. 37,5% apresentaram placas carotideas, 13% condicionando estenose. Obteve-se
um IPG médio de 0,81+0,13. Todos apresentaram IPG normal.

Encontrou-se uma relagdo estatisticamente significativa entre nadir de CD4+ <400 células/
uL e aumento do IPG de 0,12 (p=0,039). As restantes associagdes ndo foram estatisticamente
significativas.

A aterosclerose precoce pode ser avaliada pela EIMC e, pelo menos nos individuos que atingem
uma maior imunossupressao, pelo IPG, apesar do baixo risco cardiovascular calculado. Dos mar-
cadores de imunossupressdo, o nadir de CD4+ parece ter maior valor preditivo de aterosclerose,
influenciando o IPG.

Subclinical atherosclerosis may be evaluated by carotid intima-media thickness (CIMT), plaques,
extracranial/intracranial stenosis and Gosling’s pulsatility index (GPI), obtained by carotid ultra-
sound and transcranial Doppler.

The purpose of this study was to evaluate the presence of subclinical atherosclerosis in 40 pa-
tients from Hospital de Santa Maria infected with human immunodeficiency virus (HIV)-1 and its
association with cardiovascular risk scores, HIV infection markers (duration of infection, current
and nadir CD4+ count and current and maximum viral load) and duration of antiretroviral therapy.

We calculated a low cardiovascular risk, using three cardiovascular risk scores. We obtained a
CIMT 0of 0,92+0,13 mm. CIMT was elevated in 67,5% of the patients. 37,5% presented with plaques,
13% of which with stenosis. GPl was normal in all of the patients.

A statistically significant relationship between CD4+ nadir count <400 cells/pL and an increase
in GPI of 0,12 was found (p=0,039). The remaining associations were not statistically significant.

Premature atherosclerosis may be evaluated by CIMT and, at least in individuals with greater
immune deficiency, by GPI, in spite of the low cardiovascular risk calculated. Among the markers
of immune dysfunction, the strongest predictive value of atherosclerosis was attributed to CD4+
nadir count, having an effect on GPI.
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Na literatura encontram-se poucos estudos sobre a cefaleia de novo apds AVC e os critérios
do IHS ndo descrevem detalhadamente as caracteristicas destas cefaleias. Dada a escassez de
dados, definimos como objetivo do nosso estudo: 1) descrever as cefaleias apds AVC isquémico
(fase aguda e apds 6 meses); 2) avaliar fatores demograficos e clinicos associados as cefaleias
e 3) analisar se as cefaleias na fase agudas e apds 6 meses sdo reativagdo de cefaleia prévia ao
AVC ou cefaleia de novo, associada ao evento vascular. Incluimos 60 doentes com AVC isquémi-
co, cerca de metade apresentaram cefaleias tanto na fase aguda como 6 meses apds AVC, das
quais metade foram reativagdes de cefaleias primarias. As cefaleias de novo surgiram em cerca
de 20% dos doentes. Na fase aguda, as cefaleias tiveram inicio subito, mais frequentemente
de tipo peso/moinha, localizagdo anterior, unilateral/bilateral, de intensidade leve/moderada,
classificada como tipo-tensdo ou tipo-enxaqueca, sendo inclassificaveis em um tergo dos casos,
associando-se a histoéria prévia de depressdo e cefaleia. A cefaleia 6 meses apds AVC foi pre-
dominantemente tipo peso/moinha, localizagdo anterior ou posterior, unilateral ou bilateral,
de intensidade leve a moderada, classificada como tipo-tensdo e sem associa¢cdes com fatores
demograficos ou clinicos. Contudo, ndo é claro se as cefaleias estdo relacionadas com o AVC
ou se sdo primarias de novo.

New-headaches after stroke are poorly described in the literature and in the IHS criteria, the
features of headaches related to stroke are not well defined. We aim to: 1) describe the fea-
tures of headaches related to the ischemic stroke, in the onset and 6 months after stroke; 2)
analyse demographic and clinical factors related to the headache; 3) define if headaches in
the onset and 6 months after stroke are a reactivation of a previous headache or a truly new
headache related to stroke. We included 60 patients with ischaemic stroke, half of the patients
had headaches in the stroke onset and 6 months after stroke. Headache was a reactivation in
half of the headache patients. New-headache was a complaint in 20% of the patients. In the
stroke onset, the headache was described has a mild-moderate, suddenly pain, pressure type,
located in the anterior region, unilateral or bilateral, classified has tension-type or migraine-
type, being unable to be classified in one-third. It was related to previous history of depression
and headache. Six-months after stroke, the headache was described as a mild-moderate pain,
almost always pressure-type, located in the anterior or posterior region, unilateral or bilateral,
classified as tension-type. It was not related to any variable. However, it was not clear if this
headache was related to the stroke or it was a new primary headache.
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Objetivos: Caracterizarindividuosinfetados porVIH-2 (seguidos na Consultade Imunodepressdo
do Hospital de Santa Maria) e avaliar a sua evolugdo clinica e imunoldgica. Definir a existéncia
de diferentes grupos de progressdo clinica.

Métodos: Registo retrospetivo de dados demogriéficos, epidemioldgicos, clinicos, imunoldgicos
e de seguimento de individuos infetados por VIH-2.

Resultados: Incluiram-se 137 individuos, a maioria (70,8%) do género feminino e natural
da Guiné-Bissau (52,6%). O seguimento estendeu-se entre 12 e 295 meses, apresentando o
género feminino menor mortalidade e melhor follow-up. Registou-se uma mediana de 471
células/uL no diagndstico, sendo este valor superior no género feminino. Verificou- se des-
cida mediana de 99 células/uL entre o inicio de seguimento e a Ultima avaliagdo ou inicio de
terapéutica antirretroviral. Apés inicio de terapéutica ha uma subida mediana de 131,7 células/
uL, com o género feminino a iniciar e terminar terapéutica com valores mais elevados. Cerca
de um terco dos doentes (28,5%) desenvolveu, pelo menos, uma doenca definidora de SIDA.
A maioria (57,7-74,5%) pode ser considerada como progressors e de 14,1 a 32,9% como long
term non-progressors.

Conclusao: Ainfecdo por VIH-2 tem repercussdo imunoldgica, ainda que esta parega ser menor
e com evolugdo mais arrastada comparativamente a VIH-1. O género feminino apresenta ter
melhores parametros clinicos e de progndstico.

Key-Words: HIV-2, clinic and immunologic progression

Objectives: To characterize the clinic and immunologic progression of HIV-2 infected individu-
als followed-up at Hospital Santa Maria’s Consulta de Imunodepressao. To define the existence
of clinic progression groups.

Methods: Retrospective registry of demographic, epidemiologic, clinic, immunologic and fol-
low-up data of HIV-2 infected individuals.

Results: 137 individuals were included, the majority (70,8%) being of female gender and having
Guiné-Bissau as their place of birth (52,6%). The follow-up extended from 12 to 295 months,
the female gender showing a smaller mortality rate and better follow-up. There was a median
of 471 cells/uL at the time of diagnostic, the female gender having higher values. It was ob-
served a median drop of 99 cells/uL from the beginning of follow- to the last cell count (or the
beginning of antiretroviral therapy). After the beginning of therapy there was a median rise of
131,7 cells/uL, the female gender having higher values both at beginning and end of therapy.
A third (28,5%) of individuals developed at least one AIDS defining disease. Most individuals
(57,7-74,5%) can be considered as progressors and 14,1 to 32,9% as long term non-progressors.

Conclusion: HIV-2 infection as immunologic repercussions that seem reduced and more insidi-
ous by comparison with HIV-1. The female gender exhibits better clinical and prognostic param-
eters.
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Fundamento: O diagndstico de Acidente Vascular Cerebral é realizado no servigo de urgéncia.
Cerca de 5 a 31% dos doentes internados com a hipotese de diagndstico inicial de AVC, tém na
realidade outros diagnésticos, sendo designados por “Falsos AVCs”. E crucial realizar a distin-
¢do entre estas condigdes antes de decidir o local de internamento ou a abordagem terapéutica
instituir.

Em 2010, ocorreram alteragGes nas escalas de urgéncia de Neurologia que resultaram num
menor numero de horas realizadas por especialistas em neurologia. Pretendemos com este
estudo analisar se estas alteragdes se associaram a modificagdes no niumero e padrao de falsos
AVCs internados.

Metodologia: Estudo observacional, retrospetivo de 2007 a 2013. variagdo do niumero de inter-
namentos ao longo do tempo foi analisada através da regressdo segmentar - ARIMA - sendo a
altura da intervengdo entre Julho e Dezembro de 2010. O coeficiente de Correlagdo de Pearson
foi utilizado para avaliar a associagdo entre o nimero de horas realizadas por internos e o nimero
de falsos AVCs.

Resultados: Dos 2552 pacientes admitidos na Unidade de AVC, 290 foram Falsos AVCs(11.4%).
Apds Julho-Agosto 2010 verificou-se um aumento no nimero de falsos AVCs internados (p=0.03)
O diagnéstico provisério mais comum no servigo de urgéncia foi AVC vertebro-basilar (n=137).

Ap6s 2010 o diagndstico mais comum passou de Condigdes Psiquidtricas a S.Vertiginoso Periférico

Foi encontrada uma correlagdo entre o nimero de horas realizadas primariamente por internos
de neurologia e o nimero de falsos AVCs internados (Coeficiente de Correlagdo de Pearson=0.94;
p=0.002).

Conclusdo: A alteragdo na organizacdo do servigo de urgéncia esteve associada a um maior
numero de internamentos por falsos AVC e a maior nimero de pacientes internados com sindro-
mes vertiginosos periféricos.

Background: The diagnosis of stroke is firstly made in the emergency department. Between 5
to 31% patients admitted with a initial diagnostic hypothesis of Stroke turn out to have other
diagnosis, being designated as Stroke Mimics. It is crucial to distinguish between these conditions
before deciding the admission to stroke units and the therapeutic approach.

In 2010, there were changes in emergency work schedules that resulted in a decrease in the
number of emergency hours done by neurology attendings. We aim to analyze repercussions of
such changes on the number or pattern of admitted stroke mimics (SM).

Methods: Observational retrospective study from January 2007 to December 2013. We used a
segmented linear regression — ARIMA to evaluate changes in the temporal pattern of admitted
stroke mimics. Time of intervention was set between July 2010-August 2010. A statistical
correlation between the number of emergency hours done by neurology residents and the
number of admitted stroke mimics was calculated using the Pearson Correlation Coefficient.

Results: Of the 2552 patients admitted to the stroke unit, 290 were SM (11.4%). After July-August
2010 there was anincrease in the number of SM admitted (p=0.003) The most common provisional
diagnosis in the emergency department was vertebro-basilar stroke (n=137).

After 2010 the most frequent stroke mimic diagnosis changed from psychiatric conditions to
peripheral vertigo .

A correlation was found between the number of hours done primarily by neurology residents and
the number of stroke mimics admitted (Pearson correlation coefficient=0.94; p=0.002).

Conclusions: Changes in neurology emergency shift schedules were associated with an increase
in the rate of admitted stroke mimics and to a higher number of mimics with a final diagnosis of
peripheral vertigo.
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Este projeto tem como objetivo realizar uma avaliagdo dinamica da insuficiéncia adrtica em 20
doentes, por um periodo de 12 meses, através da utilizagdo de um teste ergométrico acoplado
a ecocardiografia, de modo a avaliar a variagdo da regurgitagdo adrtica, da fungdo sistélica e
diastdlica durante um esforgo isométrico de 3 minutos a 33% da forga maxima, utilizando para
isso um dinamoémetro manual. Depois de avaliados estes parametros iremos tentar compreender
se existe relagdo entre esta variagdo e as causas de insuficiéncia adrtica, sobretudo as duas mais
frequentes, a ectasia anulo-adrtica (EAA) e a esclerose valvular adrtica (EVA).

Para a avaliagdo ecocardiografica foram utilizadas as seguintes janelas: paraesternal de longo
eixo, paraesternal de curto eixo, apical de 2, 3, 4 e 5 camaras, subcostal e supra-esternal, que
permitiram medir 40 variaveis em repouso e 7 varidveis em esfor¢o isométrico, sendo estas 7
as principais que permitiam estudar a fungdo diastdlica (volume telediastélico em janelas apical
de 4 cadmaras- A4C- e apical de 2 camaras- A2C), a fungdo sistdlica (volume telessistélico em
janelas A4C E A2C) e a regurgitacdo adrtica (PISA bidimensional, PISA maximo em modo M e vena
contracta com doppler a cores em janela apical de 5 camaras- A5C). As variaveis medidas foram
depois analisadas com recurso a um teste t student.

Apds terem sido realizadas todas as medigdes, estas foram analisadas comparativamente em
trés fases. Numa primeira fase foram comparados os resultados em repouso dos grupos de
doentes com EAA e EVA, onde obtivemos uma média de volumes telediastdlicos de 167,6167 nos
doentes com EAA e 130,1905 nos doentes com EVA (janela A4C), com um t student =9,64144E-08
(em janela A2C as diferengas ndo se mostraram estatisticamente significativas com t student =
0,285639529). Quanto aos volumes telessistolicos, ambos se mostraram superiores no grupo de
doentes com EAA (média de 73,05 nos doentes com EAA e 56,85714 nos doentes com EVA em
janela A4C). Por fim, nos pardmetros de regurgitacdo adrtica, temos um PISA bidimensional e
uma vena contracta ambos superiores nos doentes com EAA.

Numa segunda fase foram comparados os resultados medidos em repouso com os resultados
medidos com o teste de esforgo. Verificou-se que relativamente aos pardmetros de volume
telessistélico do ventriculo esquerdo, as diferengas encontradas ndo tinham significado
estatistico (t student = 0,094266042 em A4C e t student= 0,208061225 em A2C) ao contrério do
gue acontecia com os volumes telediastoélicos, que se apresentaram superiores com o esforgo
isométrico. Relativamente ao doppler a cores em A5C, temos uma vena contracta e um PISA
maximo em modo M superiores também com o esforgo isométrico, ao contrario dos valores
de PISA bidimensional cujas diferengas, apesar de também superiores com esfor¢o, ndo se
mostraram estatisticamente significativas (teste t student = 0,613040465).

Foi feita uma terceira analise com o teste t student, onde analisamos as mesmas 7 variaveis,
comparando os resultados com esforgo dos doentes com EAA e EVA.

Desta analise concluimos que tanto os volumes telediastélicos como os volumes telessistolicos
medidos sdo superiores nos doentes com EAA. Quanto ao doppler a cores com janela A5C tanto
a vena contracta como a PISA bidimensional sdo superiores nos doentes com EAA em relagdo
aos doentes com EVA. Ja no PISA maximo em modo M ndo foram encontradas diferengas
estatisticamente significativas entre os dois grupos (teste t student = 0,583532565).

Key-words: aortic regurgitation, isometric stress test, echocardiography

This project aims to achieve a dynamic assessment of aortic insufficiency in 20 patients, for a
period of 12 months, through the use of a stress test, coupled to echocardiography, in order to
assess the variation of aortic regurgitation, the systolic function and diastolic function during an
isometric effort of 3 minutes at 33% of the maximum force, using a manual dynamometer. After
evaluating these parameters we will try to understand whether there is a relationship between this
variation and the causes of aortic insufficiency, especially annuloaortic ectasia (AAE) and aortic
valve sclerosis (AVE). For the echocardiographic evaluation were used the following windows:
the parasternal long axis, the parasternal short axis, apical 4-chamber, apical 5-chamber, apical
2 chamber, apical 3-chamber, subcostal and supra-sternal, which allowed measure 40 variables
at rest and 7 variables in isometric effort. These seven variables allowed studying the diastolic
function (telediastolic volume in windows apical 4-chamber- A4C- and apical 2 chamber- A2C), the
systolic function (telesistolic volume in windows A4C and A2C) and aortic regurgitation (PISA, PISA
maximum in M mode and vena contracta with color doppler in the apical window of 5 cameras-
AS5C). The variables measured were then analyzed using a T Student test.

After having been carried out all measurements, these were analyzed comparatively in three
phases. In a first phase we compared the results without stress test, in groups of patients with AAE
and AVE, where we obtained an average of telediastolic volumes of 167.6167 in patients with AAE
and 130.1905 in patients with AVE (window A4C), with a t-test =9,64144E-08 (in window A2C the
differences were not statistically significant with t test = 0.285639529). For telesistolic volumes,
both were higher in the group of patients with AAE (average of 73.05 in patients with AAE and
56.85714 in patients with AVE in the window A4C). Finally, the parameters of aortic regurgitation
shows a two-dimensional PISA and a vena contracta both higher in patients with AAE.

In a second phase were compared the results measured with and without the stress test. It was
found that in the parameters of telesistolic volume of the left ventricle, the differences were not
statistically significant (t test = 0.094266042 in A4C and t test= 0.208061225 in A2C) contrary to
what happened with the telediastolic volumes, which were higher with the isometric effort. With
the color doppler in A5C, we have a vena contracta and PISA maximum M mode also higher with
the isometric effort contrary to the values of two-dimensional PISA whose differences, although
also superior with effort, were not statistically significant (Student’s t-test = 0.613040465).

There was a third analysis with the student’s t-test, where we analyzed the same seven variables,
comparing the results with effort of patients with AAE and AVE. This analysis concluded that both
the telediastolic and telesistolic volumes are higher in patients with AAE. With the color Doppler
with window A5C both vena contracta and two-dimensional PISA are higher in patients with
AAE in relation to patients with AVE. In the PISA maximum in M mode no statistically significant
differences were found between the two groups of patients (t test = 0.583532565).
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O transplante de células estaminais hematopoiéticas (TCEH) é o tratamento atual de diversas
doengas hematoldgicas. Acarreta graves complicagdes, como a doenga do enxerto contra o
hospedeiro crénica (DECHc) que afeta 40-70% dos doentes, contribuindo para a sua morbilidade
e mortalidade. A DECHc reflete uma desregulagdo imunitdria celular e humoral, resultando na
reacdo de linfécitos T e B contra os aloantigénios do doente e lesando inumeros 6rgdos-alvo.
Deste modo, é crucial o estudo da reconstituicdo imunoldégica pés-TCEH, de maneira a identificar
fatores preditivos da DECHc, clarificar a sua fisiopatologia e contribuir para o delinear de
estratégias de combate.

Com efeito, a Unidade de Hematologia e Imunologia de Transplantagdo tem desenvolvido um
estudo prospetivo que avalia a reconstituigdo imunitaria num periodo pdés-TCEH de 2 anos.
Amostras sequenciais de sangue periférico sdo colhidas para analise por citometria de fluxo e
criopreservagdo de células mononucleadas do sangue periférico (CMSP). Até a data, os dados
obtidos apontam para uma menor prevaléncia de linfécitos B naive, T reguladores e T CD4+ naive
e recent thymic emigrant nos doentes que desenvolveram DECHc. A auséncia de diferencgas
significativas na proliferacdo celular T leva a especulagdo de um compromisso timico impeditivo
da reconstituigdo da populagdo CD4+ naive.

Este projeto pretende complementar dados anteriores, caraterizando a fungdo do timo e da
medula éssea na reconstituicdo T e B, em doentes com e sem DECHc. Integrou 3 grupos de
amostras: controlos saudaveis (n=8) e transplantados com (n=10) e sem (n=11) DECHc. CMSPs
criopreservadas aos meses 9 e 12 pds-TCEH, foram descongeladas e purificadas em linfécitos
T CD4+ e CD8+ e B CD19+ por High Speed Cell Sorting. Das 3 populagdes isolou-se: ADN para
a quantificacdo de TRECs e KRECs (T-cell receptor and kappa-deleting recombination excision
circles) por real time qPCR, refletindo os outputs timico e de linfécitos B pela medula 6ssea,
respetivamente; e ARN para a andlise da diversidade dos repertérios T (cadeia VB) e B (IgM,
cadeia HV) por eletroforese capilar apds RT-PCR. Na analise estatistica, recorreu-se ao GraphPad
Prism 7.

No subgrupo de doentes que desenvolveu DECHc, observou-se uma diminui¢do do output
timico de linfécitos T CD4+ (p=0,01) e CD8+ (p=0,01), aliada a uma diminuig¢do da policlonalidade
gaussiana das subfamilias VB do TCR em ambos os subtipos, mas mais acentuada nos T CD4+
(p=0,005). Relativamente aos linfécitos B, o output da medula dssea ndo apresentou diferengas
estatisticas entre os grupos, no entanto, a policlonalidade gaussiana das subfamilias HV da IgM foi
menor nos pacientes com DECHc (p=0,003). Os resultados referentes as células CD4+ confirmam
a correlagdo direta existente entre a quantidade de TRECs e a prevaléncia de linfécitos T CD4+
naive (p=0,0005) e recent thymic emigrant (p=0,0002).

Em suma, este projeto vem comprovar as perturba¢des imunitarias inerentes a DECHc, comple-
mentando dados anteriores.

Hematopoietic stem cell transplant (HSCT) is the current treatment for a wide number of
hematologic diseases. It carries numerous complications including chronic graft-vs-host disease
(cGVHD) which occurs in 40-70% of patients, resulting in increased morbidity and mortality.
cGVHD results from deregulated cellular and humoral immunity, leading to an autoimmune-like
pathology mediated by donor T and B cells reacting against patient’s antigens. This ultimately
results in multiorgan damage. The study of post-HSCT immune reconstitution is crucial to identify
predictive factors for cGVHD, clarify its pathophysiology and contribute to the development of
strategies to tackle this complication.

In this context, the Hematology and Transplantation Immunology Unit has been working in a
prospective study evaluating the immune reconstitution post-HSCT for a 2-year period. Sequential
peripheral blood samples have been collected for flow cytometry analysis and cryopreservation
of peripheral blood mononuclear cells (PBMC). The data obtained so far indicate a decreased
prevalence of naive B cells as well as regulatory T cells in patients developing cGVHD. The same
holds true for the CD4+ compartment where both naive and recent thymic emigrant T lymphocytes
are decreased. This, together with the lack of significant differences in T proliferation, suggests a
compromised thymic output impairing the reconstitution of the naive CD4+ population.

This project aims to complement previous results by characterizing thymic and bone marrow
function during T and B reconstitution in patients with and without cGVHD. It comprised 3 groups:
healthy controls (n=8), HSCT patients with (n=10) and without (n=11) cGVHD. Cryopreserved
PBMCs from months 9 and 12 post-HSCT were thawed and purified into T CD4+ and CD8+ and
B CD19+ lymphocytes by High Speed Cell Sorting. DNA and RNA were isolated. DNA was used to
quantify TRECs and KRECs (T-cell receptor and kappa-deleting recombinant excision circles) by
real time gPCR, correlated to thymic and B cell output by the bone marrow, respectively. cDNA
capillary electrophoresis was used to analyze the diversity of T (VB chain) and B (IgM, HV chain)
cell repertoire. Data analysis was performed using GraphPad Prism 7.

In the cGVHD group, thymic output for both CD4+ (p=0,01) and CD8+ (p=0,01) T lymphocytes was
diminished. Furthermore, the gaussian policlonality of TCR’s VP subfamilies was decreased in both
subsets. This was more prominent in the CD4+ T cell subset (p=0,005). No significant differences
in KRECs were observed in the two patient groups. However, the number of HV subfamilies with
a gaussian polyclonal pattern was diminished in this group (p=0,003). The CD4+ data confirm the
positive correlation between TRECs and the prevalence of naive (p=0,0005) and recent thymic
emigrant (p=0,0002) CD4-+ cells.

In summary, the data obtained complements previous observations showing the immune
deregulation associated with the development of cGVHD.



B\

Alunos | Students: Diogo Maia e Silva

Tutores | Tutors: Hakan Norell, Bruno Silva-Santos
Laboratério, Centro ou Unidade | Laboratory, Centre, Unit: Silva-Santos Lab

E-mail: diogomaiasilva@campus.ul.pt

Projeto | Project

2016

Titulo | Title: Analise quantitativa da dinamica subclonal que promovem a recidiva de variantes leucémicas de escape

Quantitative dissection of the subclonal dynamics that drive relapse of acute myeloid leukemia escape variants

Palavras-Chave: heterogeneidade intratumoral, resisténcia a terapéutica, recidiva tumoral

y-words: intratumor heterogeneity, therapy resistance, tumor recurrence

Introducgdo: A evolugdo clonal do cancro é responsdvel pela recorréncia de variantes tumorais
resistentes a terapéutica através de uma elevada heterogeneidade intratumoral com expansao
selectiva e desenvolvimento de novos clones que escapam a terapia. Em concordancia com a
especiagdo Darwiniana, este fendmeno ocorre através de sucessivas rondas de selecgdo/expan-
sado/diversificacdo dos clones mais adaptados. A recidiva da leucemia mieléide aguda humana
(hLMA) é um bom exemplo de uma estrutura clonal complexa responsavel pela recidiva, e é
este o modelo que usamos para determinar se as células leucémicas que escapam terapéutica e
recidivam estdo predeterminadas a sobreviver ou se sdo seleccionadas estocasticamente.
Objectivos:

- Dissecar as arquitecturas/dindmicas subclonais responséveis pela recidiva da hLMA.

- Delinear se a recidiva da hLMA é causada por subclones predeterminados ou seleccionados

estocasticamente.

Métodos: Usamos uma tecnologia de “barcoding” celular (sequéncias de DNA ndo codificantes
integradas por lentivirus) para acompanhar as linhagens de cada “célula iniciadora de leucemia”
individual em grande escala e em paralelo. Isto permite avaliar diferentes terapéuticas alternati-
vas em paralelo em réplicas de hAML “barcoded” e, subsequentemente, recuperar os “barcodes”
(BC) de cada recidiva, permitindo uma comparagdo directa da frequéncia dos BC (e, por isso, das
linhagens subclonais) entre réplicas de tumores dentro de cada grupo de culturas.
Resultados: Optimizamos a producgado de lentivirus, a transdugdo de hLMA e tratamentos in vitro
relevantes (regimes de doxorubicina (DOX), citarabina (CIT) e/ou o agente hipometilante decita-
bina (DCT), assim como as suas combinagdes). Tratdmos linhas celulares de hLMA in vitro e ana-
lisamos os BC das variantes que sobreviveram a terapéutica. O tratamento com DCT nao alterou
o numero de células na maioria das linhas de hLMA, e as arquitecturas de BC das células ndo tra-
tadas (NT) e dos tumores tratados com DCT ndo variaram significativamente entre réplicas nem
entre as duas condigOes terapéuticas. A DOX causou uma diminuigdo significativa do numero de
células vivas, mas ndo afectou a arquitectura subclonal no momento da recidiva, sendo que a
distribuicdo de BC foi semelhante entre réplicas tratadas com DOX e comparadas com réplicas NT,
sugerindo uma recidiva predeterminada, onde os mesmos subclones sobrevivem nas diferentes
réplicas. Por outro lado, apesar das células tratadas com DOX+CIT terem evidenciado uma redu-
¢do de numeros semelhante, a estrutura subclonal da recidiva foi significativamente diferente
das células NT e entre as réplicas tratadas com DOX+CIT, o que favorece um modelo estocas-
tico no qual diferentes subclones recidivam nas varias réplicas tumorais tratadas com DOX+CIT.
Surpreendentemente, a adi¢cdo de DCT aos regimes de DOX e DOX+CIT parece aumentar a esto-
casticidade da recidiva, o que se traduz numa diminui¢do da correlagdo entre as arquitecturas
de BC. Este efeito foi acompanhado de uma diminuigdo de resisténcia ao re-tratamento com qui-
mioterapia (DOX+CIT) em comparagdo com células anteriormente tratadas apenas com DOX+CIT.
Conclusdo: Este estudo mostra pela primeira vez a natureza da recidiva da hLMA num modelo
in vitro. Os nossos resultados sugerem um beneficio no uso concomitante de agentes hipometi-
lantes com quimioterapia standard na hLMA como forma de reduzir a subsequente resisténcia a
terapéutica. O proximo passo sera confirmar os nossos in vivo.

Background: Clonal dynamics/evolution promote cancer recurrence of treatment-resistant vari-
ants by underpinning the intra-tumor heterogeneity fueling selective expansion and de novo
development of clones escaping therapy. In accordance with Darwinian speciation, this occurs
through successive rounds of selection/expansion/diversification of the fittest cancer (sub)
clones. The relapse of human acute myeloid leukemia (hAML) is a prime example of complex
clonal structure driving relapse and we used it as a model to delineate whether hAML cells es-
caping therapy and relapsing are predetermined to survive or are rather stochastically selected.
Objectives:

- To dissect the subclonal architectures/dynamics mediating hAML relapse.

- To delineate whether hAML relapse is driven by predetermined or stochastically selected

subclones.

Methods: We used cutting-edge cellular barcoding technology (lentivirus-integrated non-coding
DNA-tags) to perform large-scale parallel lineage tracing of all individual “leukemia initiating
cells” and their descendants within replicate in vitro cultures. This allows different alternative
treatments to be evaluated in parallel in replicate barcoded hAML tumors and subsequently re-
cover barcodes from each relapse, permitting direct comparison of barcode (and thus (sub)clonal
lineage) frequency among replicate tumors within each group of cultures.
Results: We have optimized lentiviral production, transduction of hAML and relevant in vitro
treatments (regimens of doxorubicin (DOX), cytarabine (CYT) and/or the hypomethylating agent
decitabine (DCT), as well as their combinations). We have treated in vitro hAML cell lines and
analyzed the barcodes of variants escaping treatment within each group. DCT treatment did
not significantly impact cell numbers in most hAML lines, and the barcode architecture of non-
treated (NT) tumors and tumors treated with DCT did not vary significantly within replicates nor
between the two treatment conditions. Treatment with DOX caused a marked decrease in cell
numbers, but caused little change in the (sub)clonal architecture at relapse, given the barcode
distribution was similar within DOX replicates and compared with NT, suggesting a predeter-
mined model of relapse where the same (sub)clones relapse in different replicates. On the other
hand, although DOX+CYT-treated cells experienced a similar decline in numbers, the relapsed
(sub)clonal structure was significantly different from both that of parallel NT cells and among dif-
ferent DOX+CYT treated replicates, alluding for a stochastic model in which different (sub)clones
drove relapse in each replicate tumor treated with DOX+CYT. Surprisingly, the addition of DCT to
both DOX and DOX+CYT regimens seemed to increase the stochasticity of the relapse, translated
to a decreased correlation among relapsed barcode architectures. Importantly, this effect was
accompanied by a decrease of resistance to retreatment with chemotherapy (DOX+CYT) com-
pared to cells that had been treated with DOX+CYT alone.
Conclusion: This study provides a first glimpse at the nature of hAML relapse in an in vitro model.
Our results suggest a rationale for concomitantly using hypomethylating agents with standard
chemotherapy in AML as a way of decreasing subsequent therapy resistance. The next step will
be to confirm our results in vivo.
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Fundamento: A artrite psoriatica (AP) é uma doenga inflamatdria crénica sistémica com mani-
festacOes articulares e extra-articulares, classificada como uma espondilartrite. A destruicdo de
cartilagem e osso, evidenciada através de radiografias, sdo alteragGes tipicas encontradas em
doentes com AP, resultando na diminui¢do da qualidade de vida, compromisso funcional e defi-
ciéncia psicossocial. Contudo, os doentes com AP podem ter uma histéria natural da doenga
muito distinta. Dois anos apds o inicio dos sintomas, cerca de 47% dos doentes desenvolvem
erosdes 6sseas mas outros nunca irdo desenvolver lesGes articulares. Torna-se entdo importante
ter abordagens individualizadas e estrategicamente orientadas ao tratar estes doentes. Nesta
perspectiva, a identificagdo de biomarcadores capazes de ajudar os médicos na monitorizagdo da
doenga e da resposta ao tratamento tem sido identificada com uma drea critica de investigagdo.

Objectivos: Investigar o papel de marcadores de remodelagdo dssea, como colagénio (CTX)-I,
osteoprotegerina (OPG), ligando do receptor ativador do factor nuclear kappa B (RANKL), pro-
peptideo aminoterminal do procolagénio tipo 1, dickkopf (DKK-1) e esclerostina (SOST), como
biomarcadores de caracteristicas radiograficas em pacientes com artrite psoriatica, esperando
encontrar preditores de dano radiografico.

Métodos: Vinte e cinco doentes com artrite psoridtica foram estudados. As radiografias simples
das mdos e pés foram pontuadas no que respeita a erosdes e diminui¢do do espago articular, de
acordo com o método de sharp—Van Der Heijde modificado (SvHS). Os niveis séricos de P1NP,
SOST, DKK-1, CTX-I, OPG e RANKL foram determinados através de ensaios de imunoabsorg¢do
enzimatica (ELISA). As correlagdes entre biomarcadores e indices radiograficos foram calculadas.

Resultados: Através do coeficiente de correlagdo de postos de Spearman, foi encontrada uma
correlagdo positiva entre os niveis séricos de SOST e o indice radiografico de erosdes das maos (r
=0.47, p = 0.028). Em contraste, ndo foram encontradas associagdes entre os indices radiografi-
cos e os niveis séricos de PINP, DKK-1, CTX-I, OPG e RANKL.

Conclusdes: Os resultados do nosso estudo sdo limitados pela pequena dimensdo da amostra. Os
niveis séricos de SOST poderdo ser um potencial biomarcador de lesdo radiogréfica em doentes
com artrite psoridtica, mas esta interpretacdo precisa de ser vista de forma cautelosa pois requer
confirmagdo numa populagdo de maiores dimensdes.

Key-words: Psoriatic arthritis; Biomarkers; Radiographic assessment

Background: Psoriatic arthritis (PsA) is a systemic chronic inflammatory disease with articular and
extra-articular manifestations classified as a spondyloarthritis. Cartilage and bone destruction,
as evidenced by radiographs, are typical clinical findings in PsA patients resulting in a reduced
quality of life, functional impairment and psychosocial disability. However, PsA patients can have
a very different natural history of disease. AlImost 47% will develop bone erosions within 2 years
of symptom onset but others will never progress to joint damage. It is therefore important to
have individual strategic orientated approaches when treating these patients. In light of this, the
identification of biomarkers, that could help clinicians to monitor disease activity and treatment
response, has been identified as a critical research field.

Objectives: To investigate the role of bone turnover markers, like collagen (CTX)-I, osteoprotegerin
(OPG), receptor activator of nuclear factor-kB ligand (RANKL), procollagen type 1 amino-terminal
propeptide (P1NP), dickkopf (DKK-1) and sclerostin (SOST), concentrations as biomarkers of
radiographic features in patients with psoriatic arthritis (PsA), expecting to identify predictors of
radiographic damage.

Methods: Twenty-five patients with psoriatic arthritis were studied. Plain radiographs of the
hands and feet were scored for erosions and joint-space narrowing, according to the sharp—Van
Der Heijde Modified Scoring Method (SvHS). Serum levels of PINP, SOST, DKK-1, CTX-I, OPG and
RANKL were assessed by enzyme-linked immunosorbent assay (ELISA). Correlations between
biomarkers and radiographic scores were calculated.

Results: Serum levels of SOST positively correlated with radiographic score for erosion of hands
as determined by Spearman’s rank-order correlation (r = 0.47, p = 0.028). In contrast, there was
no association between radiographic scores and PINP, DKK-1, CTX-I, OPG and RANKL serum levels.

Conclusions: The results from our study are limited by the small sample size. SOST serum levels
could be a potential valuable biomarker of radiographic damage in psoriatic arthritis patients, but
this interpretation should be looked carefully as it requires confirmation in a large population.
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Introducdo e Objectivos: O ensino da Anatomia Humana tem um papel fundamental na for-
magdo médica pré e pds-graduada. O elevado numero de alunos, a redugdo nas horas de con-
tacto, a escassez de caddveres e o tempo excessivo para realizagdo das sessGes de dissecgao,
levaram a diminuigdo desta pratica. Actualmente o estudo da Anatomia é um ensino maioritari-
amente baseado em imagens, modelos de cera/plastico. As pecas conservadas em formol e os
0ss0s sdo escassos e frageis, o que ndo permite aos alunos a sua manipulagdo ou requisi¢do.
Para colmatar estas limitagGes tém sido realizados no Instituto de Anatomia da FMUL projectos
gue visam a criagdo de modelos plastinizados do encéfalo, com grande aceitagdo por parte dos
alunos. Actualmente estamos a desenvolver um projecto no qual utilizamos uma impressora 3D
para produzir modelos dos ossos da cabeg¢a, com qualidade e em quantidade suficiente para
responder as necessidades do ensino da anatomia, nas aulas e para requisigdo.

Material e Métodos: Seleccionamos ossos da cabeca regulares e bem formados sobre os quais
se baseiam os modelos 3D. Foram adquiridas imagens destes ossos por Tomografia Computa-
dorizada de 16 planos (aquisicdo volumétrica de alta resolugdo) e as imagens resultantes foram
processadas com um software de segmentagdo para isolar e reconstruir as estruturas de inter-
esse, posteriormente convertidas em objectos tridimensionais prontos para impressdo. Estamos
a usar uma impressora 3D do tipo de extrusdo de filamento, a Prusa i3, cuja resolugdo maxima é
de 0.2x0.2x0.2 mm.

Resultados e Conclusdo: Foram impressos com sucesso e sdo apresentados exemplares dos os-
sos da cabega: temporal, esfendide, etmdide e base do cranio, mostrando a viabilidade desta
tecnologia. E explicado o pés-processamento das imagens de TC. A rentabilidade do processo e
as vantagens/desvantagens sdo discutidas. E ainda demonstrado o potencial da impress3o 3D na
criagdo de modelos mais complexos (regionais, vasculares, sistema nervoso) que permitam uma
experiéncia semelhante a dissecgdo.

Key-words: 3D printing, anatomical models, head bones, computerized tomography

Introduction and Objectives:

The teaching of Human Anatomy is one of the essential pillars of medical education. The
increasing number of students, the reduction of contact hours, the shortage of cadavers, and the
excessive time that is required to perform a dissection, have diminished this practice. Nowadays,
the study of Anatomy is mostly based on images and plastic models. Specimens conserved in
formaldehyde and individual bones are scarce and very fragile, thus limiting their handling
and the possibility for the students to study at home. To respond to these restrictions, several
projects have been conducted in the Anatomy Institute of Lisbon Medical Faculty in
order to create plastinated anatomical models of the brain. These models achieved a very
positive feedback from the community in our faculty. We are now developing a new project
where we use a 3D printer to produce models of the bones of the head, with high quality and
sufficient quantity to satisfy the needs for Anatomy classes and also to be available for request
to study at home.

Material and Methods:

We selected regular and well-shaped bones of the head upon which we based the 3D models.
These bones were scanned using a 16-channel Computerized Tomography (high resolution
volumetric acquisition) and the resulting images were then processed with a segmentation
software to isolate and reconstruct the structures of interest. The final digital tridimensional
objects were converted into a printable file that the 3D printer could read. We are using a filament
extrusion type 3D printer, the Prusa i3, currently with a maximum resolution of 0.2x0.2x0.2 mm.

Results and Conclusion:

We have printed successfully a few models of the head bones, such as the temporal,
sphenoid, ethmoid and also a skull base. All the models have obtained a good detail, thus
demonstrating the practicality of this technology. The post-processing of the TC images is
explained. The efficiency of the production process and its pros and cons are discussed. The
potential of 3D printing to create more complex models (e.g. regional, vascular, nervous system
structures) that would allow a similar experience compared with a dissection is also reviewed.
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Titulo | Title: Estudo do valor preditivo da geometria e hemodindmica cardiaca e dos biomarcadores na sintomatologia na estenose adrtica grave. Contributo para a

Palavras-Chave: Estenose Adrtica; Biomarcadores; Progndstico.

A estenose valvular adrtica (EA) é uma doencga carac-
terizada por sobrecarga de pressdo, hipertrofia e dis-
funcdo diastdlica ventricular esquerda (VE), levando a
insuficiéncia cardiaca e morte. A taxa de mortalidade
nos doentes sintomaticos com EA grave é superior a
50% aos 2 anos, se ndo forem submetidos a substitui-
¢do da vélvula adrtica (AVR).

As manifestagdes clinicas cardinais da EA incluem
sincope ou equivalente, angina e dispneia de esforgo,
que constituem indicagdo para AVR.

Existe uma falta de conhecimento sobre os factores
gue se associam ao aparecimento de sintomas em do-
entes com EA grave.

Estudos anteriores encontraram alteragcSes da geo-
metria cardiaca (presenca de indices de disfungdo
diastdlica e redugdo do débito cardiaco) nos doentes
com sintomas. A deformagdo miocérdica (alteragdes
do strain e strain rate) pode também revelar altera-
¢Oes precoces da fungdo miocardica

A hipertensdo pulmonar relacionando-se com a fun-
¢do diastdlica e sistdlica do VE e a resisténcia arterial
e a impedancia vélvulo-arterial fazendo parte dos
mecanismos subjacentes ao baixo fluxo, pode ser ex-
pectdvel que a alteragdo destas varidveis seja determi-
nante de sintomas precoces.

Varios biomarcadores revelaram valor progndstico em
doentes com EA submetidos a substitui¢cdo valvular: o
NTproBNP constitui um marcador prognéstico, diag-
noéstico e monitorizagdo da insuficiéncia cardiaca, a
troponina de elevada sensibilidade relacionando-se
com a geometria ventricular e a proteina C reactiva
de alta sensibilidade com o progndstico apds inter-
vengdo. Finalmente, a galectina-3 surgiu como um
biomarcador progndstico nos doentes com insufici-
éncia cardiaca ou submetidos a substitui¢do valvular.

Objectivos do estudo:

Identificar os preditores e mecanismos subjacen-

tes ao desenvolvimento dos sintomas cardinais.
t Clarificar os mecanismos e identificar factores

quantificaveis que sirvam de marcadores mais fiaveis
de indicagdo cirdrgica, complementando os indicado-
res expressos pelos sintomas.

Estudar varidveis cardiacas geométricas e funcionais
e biomarcadores com impacto na sintomatologia e
prognostico.

Programa de Trabalho:

Estudo prospectivo, observacional.

Populagdo: 80 doentes seguidos na Clinica Universita-
ria de Cardiologia com o diagnéstico de EA grave (érea

valvular <1 cm2 ou <0,6 cm2/m2), com FEVE normal.
Serdo distribuidos por 4 grupos: a) assintomaticos

(20); b) com sincope ou pré-sincope de esforgo (20);
c) com dispneia de esforgo (20); d) com angina de es-
forgo (20). Serdo excluidos doentes com: fibrilhagdo

auricular, cardiopatia valvular ou hipertensado arterial

com gravidade mais do que ligeira, doenga coronaria.

Metodologia — Programa de trabalho:

1. Inclusdo de doentes

2. Avaliagdo inicial clinica — Caracterizagdo de sinto-
matologia

3. Realizagdo do ecocardiograma, strain longitudi-
nal global do VE e AE; impedancia valvulo-arterial.

4. Colheita de amostras sanguineas para determi-
nagdo: NTproBNP, troponina, PCR, galectina-3.

5. Registo em base de dados.

6. Andlise estatistica.

Resultados previsiveis:

Pretendemos caracterizar os 4 grupos de doentes do
ponto de vista de geometria e fun¢do cardiaca, as
suas caracteristicas de carga vascular e as alteragdes
dos biomarcadores, clarificando as varidveis que po-
dem expressar o status de assintomatico vs. sintoma-
tico. Esperamos clarificar os factores preditivos de
sintomas cardinais na EA severa, que condicionam a
indicagdo cirurgica, de forma a objectivar de forma
quantitativa o aparecimento dos sintomas.

Key-words: Aortic Stenosis; Biomarkers; Prognosis

Aortic valve stenosis (AS) is a disease characterized

by pressure overload, hypertrophy and left ventric-
ular diastolic dysfunction, leading to heart failure
and death. Mortality rate in patients with sympto-
matic severe AS is as high as 50% at 2 years without
aortic valve replacement (AVR). Clinical manifesta-
tions of AS include syncope or equivalent, angina

and exertional dyspnea, which provide indication

for AVR.

There is a lack of knowledge about the factors asso-
ciated with the onset of symptoms in patients with

severe AS.

Studies have demonstrated changes in cardiac ge-
ometry (presence of LV diastolic dysfunction and

low cardiac output) in symptomatic patients. Car-
diac deformation (altered strain and strain rate)
may also be an early myocardial function indicator.

Pulmonar hypertension have been related to LV
diastolic and systolic function. Also, arterial resist-
ance and valvulo-arterial impedance have been cor-
related with possible mechanisms underlying low
cardiac output. Therefore, it can be expected that
changes of these variables may be determinant of
early symptoms.

Several biomarkers have revealed prognostic value

in patients with AS who have undergone AVR: NT-
proBNP represents a prognostic, diagnostic and

follow-up marker in heart failure; high sensitiv-
ity troponin have been correlated with ventricular
geometry and high sensitivity reactive c protein

with post-intervention prognosis. At last, galactin-3

arose as a prognostic biomarker in heart failure pa-
tients submitted to AVR.

Study Objectives:

- Identify predictores and mechanisms underlying
the development of AS cardinal symptoms.

- Clarify the mechanisms and identify measurable
factors which can be best suitable biomarkers of
surgical indication, complementing the indicators

already expressed by the symptoms.

- Study geometric and functional cardiac variables
and biomarkers with impact in symptomatology
and prognosis.

Work Program:

Observational, prospective study.

Population:

Patients followed up in the outpatient Cardiol-
ogy Clinic with the diagnosis of severe AVS (valve
area <1cm?2 or <0,6 cm2/m?2), with normal cardiac
output. 80 patients distributed by 4 groups: a)
asymptomatic (20); b) with syncope or exertional
pre-syncope (20); c) with exertional dyspnea (20);
d) exertional angina (20). Exclusion criteria: atrial
fibrillation, valvular heart disease or arterial hyper-
tension severity greater than mild, coronary heart
disease. .

Methodology:

1. Patients recruitment

2. Initial clinic evaluation — description of symp-
tomatology

3. Performing echocardiogram, LV and LA global
longitudinal strain, valvulo-arterial impedance.

4. Collecting blood samples to determine: NT-
proBNP, troponine, c-reactive protein, galac-
tine-3

5. Statistical analysis

Predictable Results:

We aim to characterize the 4 groups of patients
from cardiac geometry and function point of view,
their vascular load characteristics and biomarkers
changes, clarifying the variables that can express
the status asymptomatic versus symptomatic. We
hope to clarify as well the predictive factors of
symptoms in severe AS, which constrain the surgi-
cal indication, in order to objectify, in a quanti-
tative practice, the onset of symptoms. J
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Titulo | Title: Caracterizagdo Esterotdxica do Nucleo Anterior do TalamoHumano | Stereotaxic Characterization of Human Anterior Nuclei of Thalamus

Palavras-Chave: Nucleo Anterior do Talamo; Estimulagdo Cerebral Profunda; Epilepsia

Fundamento: O Nucleo Anterior do Talamo (NAT) é uma
estrutura importante do sistema limbico, constituido
por trés subnucleos. Estd envolvido na memoria episo-
dica, fungdes emocionais e executivas.

O NAT é um bom alvo para a estimulagdo cerebral pro-
funda no tratamento da epilepsia refratéria a terapéu-
tica médica. No entanto, ndo é possivel visualizar os
seus limites com definicdo na Ressonancia Magnética
(RM), sendo necessario recorrer a atlas estereotaxicos
para o encontrar.

Os trabalhos classicos de estereotaxia foram realizados

numa era pré-RM ou em hemisférios isolados. Por cada

sequéncia de cortes, estudava-se apenas um hemisfé-

rio de cada vez, obtendo as coordenadas num Unico

plano ortogonal. Decidiu-se assim recorrer as novas

tecnologias (RM, software de processamento tridimen-

sional de imagem, etc.) para realizar um estudo com

0 objetivo de obter coordenadas mais rigorosas e que

possam ajudar no planeamento de cirurgias de estimu-

lagdo cerebral profunda no NAT.

Objetivos:

e |dentificar e delimitar tridimensionalmente o NAT;

e Determinar as coordenadas estereotdxicas do NAT
humano em relagdo as suas estruturas vizinhas;

e Melhorar a identificagdo do NAT na pratica clinica.

Métodos: aplicou-se a 1 encéfalo a seguinte metodologia:
12 fase: Recolha e processamento imagiolégico, ana-
témico e histoldgico do material

e Obtengdo do encéfalo e fixagdo em formol

e Realizagdo de RM com sequéncia ponderadaem T1

e Medigdo do volume

e Remogdo dos vasos e meninges

e Obtencdo do bloco anatémico contendo ambos os
talamos e regides vizinhas

e Medicdo das dimensdes e registo fotografico do
bloco em alta resolugdo

e Inclusdo do bloco numa solugdo de OCT, seguido
de congelagdo durante uma semana

e Execuc¢do de cortes no criomicrétomo (espes-
sura de 50um com lamina a 09)

t e Obtencdo de fotografias de cada corte

22 fase: Processamento informatico
e |dentificagdo das fotografias e construgdo de ima-
gens com espessura de 0,05mm
e Alinhamento dasimagens com o software MATLAB®
e Marcacdo do contorno dos NAT, feixes mamilo-
-talamicos e corpos mamilares em cada imagem no
software GIMP®
e Reconstrugdo das imagens nos trés planos com
orientagdo AC-PC (linha que une a comissura
branca anterior a posterior) no software ImagelJ®,
MATLAB® e AMIRA®
e Segmentacdo do NAT e determinagdo de coorde-
nadas estereotdxicas dos limites do nucleo e do
seu centro em relagdo ao ponto médio comissural
no software AMIRA®
e Comparagdo entre os resultados obtidos eas ima-
gens de RM adquiridas
e Calculo de distor¢Ges verificadas nos 3 planos
ortogonais
32 fase: Repeticdo do processo para normalizacdo de
coordenadas
e Processamento das imagens no MATLAB®, Imagel®
e AMIRA®

Resultados: Na primeira fase criou-se uma ferramenta
no MATLAB® para reformatar as 800 imagens (0,05mm
de espessura) do bloco nos trés planos ortogonais. Foi
possivel determinar o volume, as coordenadas do cen-
tro e dos limites de cada um dos NAT bem como das
suas relagGes com os feixes mamilo-talamicos e corpos
mamilares.

Conclusdes: O trabalho permitiu estudar mais detalha-
damente as dimensdes do NAT, com analise e compa-
ragdo entre os diferentes métodos utilizados. Sabendo
a relagdo do NAT com os feixes mamilo-talamicos e
corpos mamilares, é possivel calcular com precisdo o
alvo ideal nas cirurgias. E preciso, no entanto, aplicar
o protocolo a mais encéfalos para obter um resultado
mais normalizado. Apesar da escassez de encéfalos,
que dificulta a repeticdo deste estudo, e do volume de
trabalho necessdrio para analisar cada um, este traba-
Iho continua a ser replicado.

Key-words: Anterior Nuclei of Thalamus; Deep Brain Stimulation; Epilepsy

Background: Human Anterior Nuclei of Thalamus
(ANT) is an important limbic structure, constituted
by three subnuclei. It is involved in episodic memory,
emotional and executive functions.

ANT is a main target for deep brain stimulation in re-
fractory epilepsy. However, ANT’s limits in MRI are not
exact, so it is necessary to consult stereotaxic atlas to
find it.

The classic papers are from a pre-MRI era or in iso-
lated hemispheres, so for each sequence of cuts there
are only the coordinates in a single orthogonal plane,
moreover in single hemisphere study the coordinates
to the midline are less precise. Therefore, in order toin-
crease the precision of coordinates, ANT’s 3-D location,
limits and relations must be verified using new resourc-
es like MRI and 3-D reconstruction programs.

Objectives:
e |dentify and determine ANT 3-D boundary.
e Record human ANT’s 3-D coordinates in relation
to its surrounding structures.
e Improve ANT’s identification in clinical practice.

Methods: The following method was applied in one brain:
First stage: Selection and imagiological, anatomical
and histological processing of the material
e Brain selection followed by formaldehyde fixation
e T1 sequence MRI scanning
e Volume measurements
e \essels and meningeal removal
e Anatomical block’s dissection with the inclusion of
both thalamus and the neighboring structures.
e Photographic and block’s measurements were re-
corded.
e Block’s inclusion in OCT solution, followed by freez-
ing during one week.
e Block’s sectioning in the cryo-microtome (Thick-
ness: 50 um; Blade at 02)
e Photographic recording for each cut.
Second Stage: Dataprocessing
e Photographic identification and construction of im-
ages with 0.05mm thickness.

e |maging alignment using MATLAB software.

e Contour marking, using GIMP software, of the fol-
lowing structures: ANT, Mammillothalamic Tract
and Mammilary Bodies.

e 3-D reconstruction with AC-PC orientation (Orien-
tatedfromthe anterior to the posterior commis-
sure’s) in MATLAB, Image) and AMIRA software.

e ANT segmentation followed by the recording of its
stereotaxic coordinates in relation to the midpoint
of AC-PC line, in AMIRA software.

e Comparison of these results with the MRI images
previously obtained.

e Ascertainment of the distortions in all three or-
thogonal planes.

Third Stage: Datare-processing to obtain the coordi-
natesnormalization
e Processing of MATLAB, ImageJand AMIRA images.

Results:

In the first stage it was possible to reformat the pictures
in all three orthogonal planes, from a stack of 800 pic-
tures with 0.05 mm thickness, using MATLAB software.
We also determined the volume, center and boundary
coordinates of each ANT, as well as its relations with
both mammillothalamic tracts and mammilary bodies.

Conclusions:

This study allowed a more exact measurement of ANT’s
dimensions through the application of different meth-
ods and the comparison of results.

The results represent a breakthrough in ANT under-
standing, since knowing ANT’s relations with mammil-
lothalamic tract and mammilary bodies make surgical
targeting more accurate.

To acquire a more standardized results, this process
must be applied to additional brains. Although the
shortage of brains hinders the re-application of the
method, the protocol continues to be applied into new

brains.
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Titulo | Title: Corregdo da Depranocitose através de CRISPR

Palavras-Chave: Drepranocitose, CRISPR-Cas9, hematopoiese

Muitas terapéuticas tém sido sugeridas para ajudar a lidar com a anemia falciforme, quer através
da redugdo e gestdo das consequéncias da doenga, ou mesmo tentando resolvé-la (transplante
de medula éssea). No entanto, até a data, ainda ndo se desenvolveu uma abordagem terapéutica

“perfeita”, uma vez que ha uma longa lista de espera para um transplante de medula dssea e
que ndo é facil escolher quem sdo os melhores candidatos para este procedimento. Durante os
ultimos meses, desenvolvi com a Prof. Sandra Martins, no Laboratério da Prof. Maria do Carmo
Fonseca, vetores de CRISPR que tém como alvo o local exato onde estd localizada a mutagao
responsavel pela anemia falciforme (cromossoma humano 11, exdo 3 do gene que codifica a
hemoglobina, HBB), a fim de corrigir a mutagdo em células estaminais hematopoieticas obtidas
de pacientes com esta doenga. Até agora, conseguimos construir com sucesso trés vetores plas-
midicos diferentes, cada um contendo o gene codificador da nuclease Cas9 em conjunto com um
de trés RNAs. Estes vectores estdo agora a ser testados em linhas celulares de osteossarcoma
humano de modo a escolher o que melhor reconhece o gene HBB humano para co-transfecta-lo
em células do doente, juntamente com um vetor dador que visa corrigir nestas células a mutagdo
causadora da anemia falciforme.

Key-words: Sickle cell anemia, CRISPR-Cas9, hematopoiesis

Many treatments have been suggested to help dealing with sickle cell anemia, either by reducing
and managing the consequences of the disease, or even by trying to solve it (bone marrow
transplant). However, until date, there hasn’t been developed a “perfect” therapeutic approach,
since there is a long waiting list for a bone marrow transplant and since it’s not easy to choose
who are the best candidates for this procedure. During the last months, I've been developing
with Prof. Sandra Martins, in Maria do Carmo Fonseca Lab, the CRISPR vectors that target the
exact place where the mutation responsible for sickle cell anemia is located (human chromosome
11, HBB exon3), in order to correct it in hematopoietic stem cells obtain from patients with this
disease. So far, we have been able to successfully construct three different plasmid vectors, each
containing the Cas9 nuclease-coding gene together with one of three different gRNAs; these
vectors are now being tested in human osteosarcoma cell lines in order to chose the one that
best target the human HBB gene to co-transfect it into patient cells together with a donor vector
that aims to correct the sick cell anemia causing mutation.
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Titulo | Title: Influéncia dos astrécitos na plasticidade sindptica no hipocampo de ratinho: modulagdo pelo BDNF e pelos receptores A2A de adenosina.

The influence of astrocytes in synaptic plasticity in mice hippocampal region: modulation by BDNF and adenosine A2A receptors.

Palavras-Chave: Astrdcito, Potencial de longa duragdo (LTP), Factor neurotrofico derivado do

cérebro (BDNF)

Fundamento: O potencial de longa duragdo (LTP) é
considerada a base neurofisioldgica da aprendizagem
e da memodria, sendo facilitada pelo factor neurotro-
fico derivado do cérebro (BDNF), um modulador da
transmissdo sindptica e da plasticidade no SNC. Foi
recentemente descrito que os astrdcitos tém um pa-
pel funcional na excitabilidade neuronal (Pascual et
al., Science, 2005) através da sinalizagdo de Ca2+ pela
via 1,4,5 — trifosfato de inositol (IP3). Por outro lado
a activagdo dos receptores A2A da adenosina modula
a fun¢do dos receptores Trk-B (receptor do BDNF),
facilitando as ac¢Oes induzidas pelo BDNF, tanto na
transmissdo como na plasticidade sinaptica (Didgenes
et al., J Neurosci. 2005 e Fontinha et al, Neuropharma-
cology, 2008). Embora esteja estabelecido que tanto
o BDNF como os astréocitos modulam a LTP, nada se
sabe sobre o papel que os astrécitos podem ter sobre
o efeito do BDNF na regulagdo da LTP: desconhece-se
se esse efeito esta relacionado com a sinalizagdo de
calcio observada nestas células ou se é dependente da
adenosina libertadas pelas mesmas.

Objectivos:

- Estudar a influéncia dos astrécitos na modulagdo
da LTP pelo BDNF ao nivel da regido CA1 do hipo-
campo de ratinho;

- Estudar se a activacdo dos receptores A2A de
adenosina consegue resgatar o efeito modula-
tério do BDNF na plasticidade sindptica quando a
fungdo astrocitdria estd comprometida.

Métodos: Foram registados potenciais excitatorios
pds-sindpticos de campo (fEPSP) em fatias hipocam-
po de ratinhos machos C57BL6 com 8 a 12 sema-
nas IP3R2-wild-type (IP3R2-WT) e IP3R2- knockout
(IP3R2-KO) para o receptor IP3R2. Duas vias indepen-
dentes das fibras colaterais de Schaffer das fatias de

hipocampo foram estimuladas por dois eléctrodos

colocados sobre essas mesmas fibras, procedendo-se

ao registo extracelular dos fEPSP através de um mi-
croeléctrodo colocado no stratum radiatum, com/
sem perfusdo de BDNF e com/sem CGS21680 ou
SCH58261 (agonista e antagonista selectivo dos re-
ceptores A2A de adenosina, respectivamente). A
LTP foi induzida nas fibras colaterais de Schaffer/
CA1, com um paradigma de estimulagdo com 3 trains
separados de 200ms, com 3 pulsos, cada pulso de
100Hz (mild LTP).

Resultados: Em fatias de hipocampo preparadas a
partir de ratinhos IP3R2-WT observou-se que a indu-
¢do da LTP aumentou o declive dos fEPSP em 51+9%,
e que nas mesmas fatias de hipocampo mas na pre-
senga de BDNF (20ng/ml), o mesmo paradigma de es-
timulagdo aumentou o declive dos fEPSP em 84+11%
(n=6; p<0.05).

Em fatias de hipocampo de ratinhos IP3R2-KO, a in-
ducgdo de LTP ndo originou alteragdes significativas
na magnitude da LTP na presenc¢a ou auséncia do
BDNF (n=5). No entanto, quando em fatias de hipo-
campo de animais IP3R2-KO que foram previamente
perfundidas com o agonista selectivo dos receptores
A2A de adenosina (CGS21680, 30nM), o BDNF (20ng/
ml) potenciou a magnitude da LTP em 574£11% (n=2).
Na presenca de apenas CGS21680 (sem BDNF) a mag-
nitude da LTP foi de 21+1% (n=2).

Conclusées: Com o presente trabalho observou-se
que o BNDF tem uma acgdo facilitadora na magnitu-
de da LTP em ratinhos IP3R2-WT. Em ratinhos IP3R2-

-KO ndo se observou tal acgdo facilitadora do BDNF.

Estes resultados sugerem que o efeito do BNDF na
LTP é dependente do aumento intracelular de calcio
nos astrécitos. Os nossos resultados sugerem tam-
bém que a activagdo dos receptores A2A recupera
o efeito do BDNF aquando do comprometimento da
sinalizagdo de calcio nos astrdcitos.

Key-words: Astrocyte, Long-term potentiation (LTP), Brain derived neurotrophic factor (BDNF)

Background: Long-term potentiation (LTP) is
considered the neurophysiological basis for
learning and memory and it is facilitated by
brain-derived neurotrophic factor (BDNF), which
is a potent modulator of synaptic transmission
and plasticity in the CNS. Astrocytes have been
recently reported to have a functional role in
neuronal excitability (Pascual et al., Science, 2005)
by propagating Ca2+ waves elicited through the
inositol 1,4,5- trisphosphate pathway (IP3). On the
other hand, activation of adenosine A2A receptors
(A2AR) is able to directly activate Trk-B receptors
(BDNF receptor), which will led to a facilitatory
action of BDNF, not only in transmission, but also

in synaptic plasticity (Didgenes et al., J Neurosci.
2005 and Fontinha et al, Neuropharmacology, 2008).

Although it is well established that both BDNF
and astrocytes modulate LTP, nothing is known
about the role that astrocytes may play upon
BDNF regulation of LTP: it remains unknown if that
effect is related to the astrocyte calcium signaling
and if it is adenosine dependent.

Objectives:

- To study the influence of astrocytes in
modulation of LTP by BDNF in CA1 hippocampal
region of mice;

- To study if A2A adenosine receptors activation
re-establishes the action of BDNF upon
synaptic plasticity, when astrocytes are
functionally inactivated.

Methods: Field-excitatory post-synaptic potential
(fEPSP) were recorded from the CA1l area of
hippocampal slices prepared from C57BI6 mice
with 8-12 week-old that were IP3R2-wild-type
(IP3R2-WT) or IP3R2-knockout (IP3R2-KO). Two
independent pathways of Schaffer collateral
fibers of the hippocampal slices were stimulated

by two electrodes placed on those fibers and the
fEPSP were recorded extracellularly through a
microelectrode placed in the stratum radiatum,
with/without BDNF and with/without CGS21680
or SCH58261 (selective adenosine A2A receptor
agonist and antagonist, respectively). LTP was
induced by B6-burst protocol in the Schaffer
collaterals/CA1, namely a 3 trains separated by
200 ms, three pulses each, 100Hz.

Results: In the hippocampal slices prepared from
IP3R2-WT mice, the LTP induction increased the
slope of fEPSP by 51+9%, whereas in the same
slices but in the presence of BDNF (20ng/ml) the
same induction paradigm significantly enhanced
fEPSP slope by 84+11% (n=6; p<0.05).

In the IP3R2-KO mice, for the same ©O-burst
stimulation paradigm, BDNF application was
not able to enhance LTP (n=5). However, in
hippocampal slices from IP3R2-KO mice that
were perfused with the selective adenosine
A2A receptor agonist (CGS21680, 30nM), BDNF
induced a potentiation of LTP magnitude of
57+11% (n=2). In slices prepared from IP3R2-KO
and perfused only with CGS21680 (without BDNF)
the LTP magnitude was 21+1% (n=2).

Conclusions: With the present work, we observed
that BDNF enhances significantly the magnitude
of LTP in IP3R2-WT mice. However, in IP3R2-
KO mice it was not observed an enhancement
of LTP magnitude in presence of BDNF. These
results suggest that the effect of BDNF on LTP is
dependent of the intracellular calcium increase in
astrocytes. Our results also suggest that activation
of adenosine A2A receptors led to the recovery
of facilitatory action of BDNF when we have a
compromise of calcium signalling in astrocytes.
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Fundamento: O gene FOXP3, codificado no cromossoma X, é principalmente regulado por vias
epigenéticas, nomeadamente através da desmetilagdo de ilhéus CpG e da acetilagdo de histonas,
apresentando um papel fundamental no desenvolvimento de células T reguladoras (Treg),
essenciais a manutengdo da tolerdncia imunitaria e homeostase. Existem diversas regides no
locus do FOXP3 reconhecidas pela sua importancia no controlo epigenético: enhancer, promotor
etrés Sequéncias Conservadas de DNA Nao Codificante (CNS), CNS 1-3. Por um lado, as sequéncias
CNS1 e CNS3 estdo envolvidas no controlo da expressdo do gene FOXP3 pela acetilagdo de
histonas, ao passo que, o enhancer, o promotor e a sequéncia CNS2, também denominada Regido
Desmetilada Especifica de células Treg (TSDR), sdo responsaveis por este controlo através da
desmetilagdo de ilhéus CpG das suas sequéncias.

Diferencas nos niveis de metilagdo da regido TSDR poderdo ndo sé contribuir para a distingdo entre
células Treg e linfocitos T convencionais (Tcon), mas também para diferenciar os varios estadios
de maturagdo das células Treg, estabelecendo-se um continuo aumento da acessibilidade ao
locus do FOXP3, que sera importante para ligagdo de fatores de transcrigdo.

A par da regido TSDR, um marcador molecular comumente utilizado para ajudar na distingdo
entre células Treg e outras linhagens linfociticas, verificou-se que o gene CAMTAL, localizado no
cromossoma 1, apresentava variagdes dos padrdes de desmetilagdo semelhantes as verificadas
na regido TSDR.

DisfungGes do FOXP3 e das células Treg tém sido correlacionadas com doengas autoimunes
e desregulagdes do sistema imune. Notar ainda que as mulheres apresentam uma maior
suscetibilidade para doengas autoimunes comparativamente aos homens, o que podera ser
explicado pela inativagdo do cromossoma X.

Objetivos: Propds-se comparar os padroes de desmetilagdo do promotor do FOXP3, TSDR e do
gene CAMTAL entre células Treg e Tcon de homens e mulheres saudaveis.

Métodos: Foram analisados os dados de 3 dadores do sexo masculino e 1 dadora do sexo feminino,
até ao momento. Foram isoladas células CD4+ a partir de sangue periférico, tendo sido sujeitas a
citometria de fluxo (FACS) e separadas células CD25+CD45RA- Treg e CD25-CD45RA+ Tcon. O DNA
genomico, apds tratamento com bissulfito, foi amplificado por PCR, clonado em vetores pGEMT
e sequenciado. As sequéncias foram analisadas e os niveis de metilagdo estabelecidos.

Resultados: Foi demonstrado que o promotor e a regido TSDR estdo desmetilados a diversos
niveis, enquanto que o gene CAMTA1 apresenta um padrdo mais constante de desmetilagdo nas
células Treg.

Conclusdes: Até a data, é possivel concluir que o gene CAMTA1L podera ser um marcador mais
fidedigno na distingdo entre células Treg e Tcon. No futuro, iremos estudar os padrdes de metilagdo
de mais 3 dadores do sexo masculino e 5 do sexo feminino, de forma a compreendermos melhor
qual o papel do promotor, TSDR e CAMTA1L no controlo epigenético das células Treg.

Key-words: Epigenetics; Treg; methylation

Background: FOXP3, encoded on X chromosome and mainly regulated epigenetically via demeth-
ylation of CpG islands and histone acetylation, plays a critical role in the development of regulatory
T cells (Treg) that are essential for maintenance of immune tolerance and homeostasis. Several
regions on FOPX3 locus were identified as important for epigenetic control: enhancer, promoter
and three Conserved Noncoding DNA Sequences (CNS elements), CNS 1-3. While CNS 1 and 3 are
involved in control via histone acetylation, enhancer, promoter and CNS 2, also known as Treg Spe-
cific Demethylated Region (TSDR), contribute to FOXP3 expression by demethylation of their CpG
islands.

Differences in TSDR methylation levels can help distinguish Treg cells from conventional T lympho-
cytes (Tcon), and, additionally, differentiate Treg maturation stages as there is a continuous opening
of the FOXP3 locus important for binding of various transcription factors.

While TSDR is a widely used molecular marker that helps distinguish Tregs from other lymphocytes,
CAMTA1, encoded on chromosome 1, was also shown to have variations in its demethylation pat-
terns comparable to the ones observed in TSDR.

Deficient function of FOXP3 and Treg cells has been correlated with autoimmune diseases and im-
mune dysregulation. Interestingly, females are more susceptible than males to autoimmune dis-
eases which might be explained by X chromosome inactivation.

Objectives: We proposed to compare the demethylation pattern of FOXP3 promoter, TSDR, and
CAMTA1L between Tregs and Tcons of healthy male and female donors.

Methods: 3 male donors and 1 female have been analysed so far. CD4" T cells, isolated from pe-
ripheral blood, were sorted into CD25*CD45RA” Tregs and CD25 CD45RA" Tcons by Flow cytometry
(FACS). Bisulphite converted genomic DNA was PCR-amplified, cloned into pGEMT vector and se-
quenced. Sequences were analysed and the levels of methylation defined.

Results: Here we demonstrate that FOXP3 promoter and TSDR are demethylated to various degrees
while CAMTAL is more constantly demethylated in Tregs.

Conclusions: So far, CAMTAL seems to be a more reliable marker for differentiation between Tregs
and Tcons. In the future, the methylation patterns of 3 more male and 5 female donors will be ana-
lysed in order to understand possible different roles of FOXP3 promoter, TSDR and CAMTAL in the
epigenetic control of Treg cells.



Alunos | Students: Maria Beatriz Cordeiro Morgado

Tutores | Tutors: Sérgio Dias, Sandrina Nobrega Pereira
Laboratério, Centro ou Unidade | Laboratory, Centre, Unit: Sérgio Dias Lab, IMM

E-mail: sergiodias@medicina.ulisboa.pt

Projeto | Project

2016

Titulo | Title: O papel da reprogramagdo metabdlica e respiragdo mitocondrial no fendtipo agressivo de cancro da mama induzido por hipercolesterolémia

The role of metabolic reprogramming and mitochondrial respiration in breast cancer aggressive phenotype induced by hypercholesterolemia

Palavras-Chave: Metabolismo, mitocondria, cancro da mama

Introducdo: O metabolismo do cancro tem sido amplamente reconhecido como um fator de-
cisivo na iniciagdo e progressdo tumorais. A hipotese de que os tumores obtém toda a ener-
gia através da glicolise anaerdbia (efeito de Warburg) tem sido contestada, sendo atualmente
aceite que as células tumorais adotam o metabolismo que melhor satisfaz as suas necessidades,
inclusive a respiragdo mitocondrial. Recentemente, foi demonstrado que o cancro de mama
triplo negativo obtém elevados niveis de ATP através da R-oxidagdo e que inibi¢do farmacoldgica
desta via suprime o crescimento tumoral. Segundo trabalho desenvolvido no Sérgio Dias lab, a
exposi¢cdo a LDL-colesterol favorece a proliferagdo, migragcdo e perda de adesdo de células de
cancro de mama triplo negativo (MDA-MD-231) in vitro. Resultados preliminares sugerem que as
células MDA-MD-231 expostas a LDL-colesterol apresentam um aumento da massa mitocondrial,
menor producdo de lactato e maior produgdo de ATP, o que é compativel com a adotagéo prefer-
encial da respiragdo mitocondrial.

Objetivo: O presente trabalho visa caracterizar as alteragSes metabdlicas das células MDA-
MD-231 expostas a LDL-colesterol e a sua implicancia na indugdo do fendtipo agressivo induzido
pela hipercolesterolemia in vitro.

Resultados: A anadlise por Microscopia Eletrénica de Transmissdo e marcagdo com MitoTracker
revela que as células MDA-MD-231 expostas a LDL-colesterol apresentam um aumento da massa
mitocondrial, sem que exista alteragdo da morfologia das mitocondrias. A analise de expressado
génica por qPCR revelou ndo existirem diferencas na expressdo de genes da biogénese mitocon-
drial (PGC-1a, PGC-1B, NRF1 and TFAM), embora exista um aumento da expressdo de genes de
complexos da cadeia respiratdria (COX5b, ATP5ql e NDUFBS5) e da R-oxidagdo (CTP1a), bem como
uma diminui¢do da expressdo de genes da sintese lipica (FASN e HMGCOA). Contudo, a marcagdo
por TMRE demonstra uma diminuigdo do potencial de membrana das mitocondrias nas célu-
las expostas ao LDL-colesterol, sugerindo menor funcionalidade mitocondrial. Adicionalmente,
a utilizagdo de Etomoxir (inibidor de CPT1a) nestas células ndo condiciona uma diminuigdo da
proliferagdo, nem um aumento das goticulas lipidicas.

Conclusdo: Os resultados sugerem que células MDA-MD-231 expostas a LDL-colesterol tém um
aumento do conteddo mitocondrial, apesar da auséncia de alteragdes morfoldgicas e de resul-
tados preliminares sugerirem menor funcionalidade das mitocondrias. Quando expostas a LDL-
colesterol, as células MDA-MB-231 apresentam um aumento da expressdo de genes associados a
R-oxidagdo (CTP1a) e fosforilagdo oxidativa. Contudo, a inibicdo de CTP1a ndo reverte a prolifer-
acdo celular induzida pela hipercolesterolemia, sugerindo que a R-oxidagdo ndo é essencial para
a proliferagdo tumoral nestas condigBes. Estdo em curso mais estudos que visam esclarecer a im-
portancia do funcionamento mitocondrial e B-oxidagdo no fendtipo agressivo das MDA-MB-231
induzido por hipercolesterolemia in vitro.

Key-words: Metabolism, mitochondria, breast cancer

Introduction: Cancer metabolism has been recognized as a decisive factor in the initiation
and progression of tumours. Cancer cells are no longer thought to obtain all their energy from
anaerobic glycolysis (Warburg’s effect) and are able to adopt metabolic programs that better fit
their needs, including mitochondrial respiration. Recently, it was shown that metastatic triple
negative breast cancer (TNBC) obtains high levels of ATP through fatty acid oxidation (FAO) and
its pharmacologic inhibition strongly suppressed tumour growth. Moreover, in Sérgio Dias lab
it was shown that LDL-cholesterol exposure promotes TNBC cells (MDA-MB-231) proliferation,
migration and loss of adhesion in vitro. Preliminary results suggest that LDL-cholesterol exposed
MDA-MB-231 cells have increased mitochondrial number, lower lactate production and higher
ATP levels, suggesting a preferential adoption of mitochondrial respiration by more aggressive
TNBC cells.

Objective: Considering this evidence, the aim of this study is to characterize the metabolic
alterations of LDL-cholesterol exposed MDA-MB-231 cells and to elucidate their requirement for
the acquisition of aggressiveness induced by hypercholesterolemia in vitro.

Results: We confirm the increase in mitochondrial mass of MDA-MD-231 cells exposed to LDL-
cholesterol by MitoTracker staining and Transmission Electron Microscopy (TEM) and TEM
analysis did not reveal major mitochondrial morphological changes in LDL-cholesterol exposed
cells. Gene expression analysis by qPCR revealed that LDL-cholesterol exposed MDA-MB-231 cells
have no difference in the expression of mitochondrial biogenesis factors (PGC-1a, PGC-1f3, NRF1
and TFAM) but increased expression of oxidative phospohorylation chain (OXPHOS) components
(COX5b, ATP5g1 and NDUFB5) and FAO component CPT1la, and decreased expression of lipid
synthesis enzymes (FASN and HMGCOA). However, LDL-cholesterol exposed MDA-MB-231 cells
have decreased mitochondrial transmembrane potential, as measured by TMRE staining, which is
indicative of a decreased mitochondrial function. Additionally, treatment with the CPT1a inhibitor
Etomoxir does not decrease proliferation or affect lipid droplets of MDA-MB-231 cells exposed to
LDL-cholesterol.

Conclusions: The present work shows novel evidence that LDL-cholesterol exposed TNBC MDA-
MD-231 cells have increase mitochondrial number, with no major morphological alterations and
preliminary results suggest a decrease of mitochondrial function. Under these conditions, these
cells have increased expression of FAO (CPT1a) and OXPHOS genes. However, CPT1a inhibition does
not revert the increase proliferation of MDA-MB-231 cells exposed to LDL-cholesterol, suggesting
that FAO is not essential for the increase proliferation induced by hypercholesterolemia in vitro.
Further studies are in progress in order to clarify the importance of mitochondrial function and
FAO for the LDL-cholesterol induced aggressive phenotype in vitro.
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Fundamento: A epilepsia é um dos disturbios neurolégicos mais prevalentes em todo o mundo,
afetando 0.4-1% da populagdo mundial. Caracteriza-se pela ocorréncia periddica e imprevisivel
de convulsdes, expressdo clinica de atividade neuronal excessiva. Ha varios farmacos antiepi-
|épticos disponiveis, mas em 30% dos doentes ndo sdo eficazes. Torna-se imperativo encontrar
novos alvos terapéuticos para prevenir o inicio e/ou progressdo da doenca.

Uma vez que a geragdo de uma resposta inflamatdria inata no sistema nervoso central estd na
base fisiopatoldgica de perturbagdes neuroldgicas, incluindo a epilepsia, as vias inflamatdrias
sdo atualmente considerados potenciais alvos terapéuticos para a epilepsia, nomeadamente o
recetor 1 da IL1B, o grupo “High Mobility Group Box-1” (HMGB1), o recetor parecido ao Toll 4
(TLR4) e o inflamassoma NLRP3.

As culturas organotipicas de hipocampo (OHSC) sdo Uteis como “starting point“ para testar po-
tenciais fdrmacos uma vez que as células se desenvolvem de forma similar as células in vivo per-
mitindo desenvolver, manipular e avaliar modelos de doengas. Possibilitam o recurso a técnicas
de eletrofisiologia e de biologia molecular para estudar a atividade neuronal.

Objetivos: Este projeto utilizou o modelo de epileptogénese em OHSC para estudar a relagdo
entre eventos inflamatadrios e atividade epileptiforme. Avaliou o impacto da inibigdo do inflamas-
soma NLRP3 na progressao da atividade epileptiforme, por registos eletrofisiolégicos e caracteri-
zou o fendtipo associado, em termos de morte celular e gliose, usando abordagens moleculares.

Métodos:
a) Preparagdo de OHSC a partir de ratos com 6 dias;
b) Tratamento farmacoldgico das culturas com inibidores do inflamassoma NLRP3;

c) Avaliagdo da atividade epileptiforme por registos eletrofisioldgicos;

d) Andlise das alteragdes moleculares subjacentes ao tratamento efetuado:
- Avaliagdo da morte celular por western blot;
- Andlise da expressdo e morfologia de astrdcitos e microglia por western blot e imunofluo-

rescéncia, respetivamente;

Resultados: As fatias tratadas com MCC950 (10uM), inibidor do inflamassoma NLRP3, durante 6h,
apresentam menos morte celular e menor expressdo de microglia (Western Blot) que as fatias
ndo tratadas. Uma retragdo da morfologia ativada da microglia (imunofluorescéncia) foi também
observada apds o tratamento farmacoldgico. Estas alteragdes moleculares foram concordantes
com a diminuida atividade epileptiforme registada apds o tratamento.

Conclusdes: A inibi¢do do inflamassoma NLRP3 diminuiu a morte celular e a gliose, bem como
a atividade epileptiforme. Assim sendo, o estudo fundamenta a continuagdo da investigagcdo da
inibi¢do da inflamagdo no controlo da epilepsia.

Key-words: epilepsy, inflammation, gliosis

Background: Epilepsy is one of the most common neurologic disorders worldwide, affecting 0.4-
1% of the population. Its clinical presentation includes unpredictable and recurrent seizures, as a
result of excessive neuronal activity. There are several antiepileptic drugs available but they fail
to control symptoms in about 30% of patients. Therefore, it is mandatory to find new therapeutic
targets, to prevent the onset and the progression of this disease.

An innate inflammatory response is part of the pathophysiology of neurologic disorders, includ-
ing epilepsy, so inhibiting inflammatory pathways has been suggested as a potential therapeutic
approach.

Organotypic hippocampal slice cultures (OHSC) are suitable starting points for testing the antiepi-
leptic effect of new drugs because their development is similar to that of in vivo cells. Furthermore,
electrophysiological studies and molecular-based assays can be used to study neuronal activity.

Objectives: We aimed to study the interaction between inflammatory events and epileptiform
activity, using an epileptogenesis model in OHSC. We assessed the impact of inhibiting specific
inflammatory pathways on the progression of epileptiform activity through electrophysiological
studies, and characterized the phenotypic changes (cellular death and gliosis) with molecular-
based assays.

Methods:
a) OHSC from six-day-old rats;
b) Pharmacological treatment of OHSC with NLRP3 inflammasome inhibitors;
c) Electrophysiological recordings of epileptiform activity and its progression
d) Assessment of molecular changes:
- Cellular death — Western Blot
- Astrocytes and microglia expression and morphology — Western Blot and immunofluores-
cence, respectively

Results: Epileptic-like slices treated with the NLRP3 inhibitor MCC950 (10uM), for 6 hours,
showed less cellular death (assessed by Western Blot) than untreated slices. Molecular analysis
also showed a decreased expression of microglia (Western Blot), and a non-activated morphology
of these cells (immunofluorescence). Epileptiform activity was also decreased in MCC950-treated
epileptic-like slices.

Conclusions: Inhibiting inflammation reduced cellular death and gliosis, as well as epileptiform
activity. Therefore, this study supports further research exploiting inflammation inhibition as a
therapeutic approach for epilepsy.
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Psoriasis is a uniquely human autoimmune disease mediated by IL-17 producing T cells. Prior studies have demonstrated CD4 and CD8 T cells producing IL-17
and/or IL-22 remained behind after clinical resolution of psoriatic lesions, suggesting they may represent the autoreactive pathogenic T cells of psoriasis. We
studied lesional and healed skin of patients who were treated with etanercept, by using deep TCR sequencing and immunostaining. Expanded oligoclonal T
cell populations were present in healed psoriatic skin. We identified expanded T cell clones by immunostaining for the specific TCR VB and found that they
produced IL-17 and/or IL-22 in active lesions from the same patients, suggesting they represent disease initiating T cells. Further a/8 TCR sequencing demon-
strated that these putative disease initiating T cell clones were universally af T cells. In contrast to studies in mouse models, y6 T cells were rare in human
psoriasis, previously lesional psoriatic skin and in healthy human skin, making up only 1.6%, 0.45% and 1.8% of the total T cell population respectively. By
matching TCR a and B sequences of initiating clones based on T cell frequency, we have obtained for the first time the complete TCR sequence of pathogenic T
cells in psoriasis. In short, we have identified and characterized the putative disease initiating T cells of psoriasis and found that they are universally ap T cells
producing IL-17 and/or IL-22. Lastly, we have identified for the first time the full TCR sequences of initiating T cells in psoriasis, the first step in future studies
designed to identify the auto-antigen in psoriasis.

Which T cells cause Psoriasis ?
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