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Program 

28
th

 November 2016 

09:00 – 09:30 – Registration and Poster Setup 

09:30 – 10:00 – Opening session 

10:00 – 11:00 – Björn Brembs | Keynote speaker (Institut für Zoologie – 

Neurogenetik, Universität Regensburg, Germany) 

A Replication Crisis in the Making: how we reward unreliable research 

11:00 – 11:30 – Coffee Break 

11:30 – 12:30 – Round Table “Soft skills vs Hard skills – what is their importance 

to student’s formation?” (in Portuguese) 

Chair: António Branco (Faculdade de Ciências da Universidade de Lisboa) 

Participants:  

Ana Raquel Reis – Account manager (Fujifilm) 

Filipe Barrancos – CEO of PCmedic (Higher Functions, Lda) 

José Rebordão – Investigator (Faculdade de Ciências da Universidade de 

Lisboa) 

Susana Almeida Lopes – Organizational Development Director | PhD 

Student Talent Management (Vieira De Almeida & Associados Sociedade De 

Advogados) 

12:30 – 14:00 – Break 

14:00 – 15:00 – Manuela Veloso | Keynote speaker (School of Computer Science, 

Carnegie Mellon University, USA) 

Symbiotic Autonomous Service Robots: Learning and Transparency 

15:00 – 16:30 – Poster Session I and Coffee Break 

16:30 – 17:30 – Richard Morris | Keynote speaker (Centre for Cognitive and Neural 

Systems, The University of Edinburgh, UK) 

Retaining memory: the paradoxical benefits of both novelty and 

familiarity  
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29
th

 November 2016 

09:30 – 10:30 – Oral Presentation Session I – NEURODEVELOPMENT AND 

NEURONAL PLASTICITY 

Chairs: Ana Lúcia Santos (FLUL)/Sara Xapelli (FMUL) 

09:30 – O1 | Armando Cruz, FMUL 

Modulation of synaptic plasticity by endocannabinoids: cross-talk 

with adenosine A1 receptors 

09:45 – O2 | Gisela Santos, FFUL 

S100B-RAGE interaction as a novel player in oligodendrogenesis 

10:00 – O3 | Tânia F. Vaz, FCUL 

Challenges in the MRI evaluation of the premature baby 

10:15 – O4 | Cátia Severino, FLUL 

Young children's use of phrasal prosody in globally ambiguous 

sentences: an eye-tracking study 

10:30 – 12:00 – Poster Session II and Coffee Break 

12:00 – 13:00 – Oral Presentation Session II – COGNITION, NEUROIMAGING AND 

BIOMARKERS 

Chairs: Gina Caetano (IST)/Susana Araújo (FPUL) 

12:00 – O5 | Joana Pinto, IST 

Cerebrovascular Reactivity: Modelling of BOLD fMRI Response to 

Breath-Holding 

12:15 – O6 | João Leote, FCUL 

The Start React effect on speech execution  

12:30 – O7 | Carolina Cunha, FFUL 

Spinal microglia from ALS mice lose their reactive response along 

time in culture and undergo phenotypic heterogeneity upon 

stimulation with astrocytes 

12:45 – O8 | Rodolfo Abreu, IST 

EEG synchronization measures predict epilepsy-related BOLD-fMRI 

fluctuations better than commonly used univariate metrics 

13:00 – 14:00 – Break 
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14:00 – 15:00 – Round Table “Science and Society – Alzheimer ’s disease” (in 

Portuguese) 

Chair: Joaquim Alexandre Ribeiro (Faculdade de Medicina da Universidade 

de Lisboa) 

Participants: 

Alexandre de Mendonça | Neurologist, Investigator (Faculdade de Medicina 

da Universidade de Lisboa and Instituto de Medicina Molecular) 

Maria José Diógenes | Researcher, Assistant Professor (Faculdade de 

Medicina da Universidade de Lisboa and Instituto de Medicina Molecular) 

Maria do Rosário Zincke dos Reis (Associação Alzheimer Portugal) 

15:00 – 16:30 – Poster Session III and Coffee Break 

16:30 – 17:15 – Oral Presentation Session III – MILD COGNITIVE IMPAIRMENT 

AND ALZHEIMER´S DISEASE 

Chairs: Ana Rita Vaz (FFUL)/Rita Nunes (IST/FCUL) 

16:30 – O9 | Sara Coelho, FMUL 

Time Perception in Mild Cognitive Impairment 

16:45 – O10 | Cláudia Caldeira, FFUL 

Altered Glial Response at Early-Alzheimer’s Disease Stage of the 

3xTg-AD Mice 

17:00 – O11 | Filipa Lucena, FCUL 

Multimodal Imaging Genetics of Alzheimer’s Disease 

17:15 – 18:15 – Björn Brembs | Keynote speaker (Institut für Zoologie – 

Neurogenetik, Universität Regensburg, Germany) 

The evolutionary conserved neurobiology of operant learning 

18:15 – Closing session  

19:45 – Meeting Dinner (registration required) 
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Poster sessions 

 

Topic 1 - Behaviour and cognition 
 

P1 | Margarida Ramalho, FLUL 

On the role of prosody in atypical phonological development: data from European 

Portuguese 

POSTER SESSION I (Day 1, 15H00-16H30) 

P2 | Barbara Fernandez, FLUL 

Prosody drives the CPS, not syntax 

POSTER SESSION II (Day 2, 10H30-12H00) 

P3 | Sofia Frade, FPUL 

Unexpected endings: Unraveling the role of the left inferior frontal gyrus in sentence 

comprehension 

POSTER SESSION III (Day 2, 15H00-16H30) 

P4 | Marisa Filipe, FLUL 

Early Markers of Autism: Infant-Directed Speech and Social-Communicative 

Functioning  

POSTER SESSION I (Day 1, 15H00-16H30) 

P5 | Carina Pinto, FLUL 

Visual word recognition: Word complexity and Word Processing   

POSTER SESSION II (Day 2, 10H30-12H00) 

P6 | Paula Monteiro, FLUL 

(In)congruent scenes: eye movements and language production 

POSTER SESSION III (Day 2, 15H00-16H30) 

P7 | Daniel Martins, FMUL 

Oxytocin – Dopamine interplay: on the Neurobiology of Social Decision-Making 

POSTER SESSION I (Day 1, 15H00-16H30) 

P8 | Janir Ramos da Cruz, IST 

Higher N1 responses in relatives of schizophrenia patients than controls in visual 

backward masking 

POSTER SESSION II (Day 2, 10H30-12H00) 
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P9 | Vânia Tavares, FMUL 

Individual prediction of full-blown psychosis: a machine learning approach 

POSTER SESSION III (Day 2, 15H00-16H30) 

P10 | Luís A André, FMUL 

Chronic cannabinoid exposure in adolescent mice may produce a depression pattern 

POSTER SESSION I (Day 1, 15H00-16H30) 

P11 | Joana Henriques-Calado, FPUL 

Assessment of personality traits in Alzheimer's dementia 

POSTER SESSION II (Day 2, 10H30-12H00) 

P12 | Jorge E. Martins, FMUL 

Molecular Cognition Group Strategy 

POSTER SESSION III (Day 2, 15H00-16H30) 

P13 | Filipa Brito, FMUL 

Elderly with mild cognitive impairment (MCI): A gamified virtual environment (GVE) for 

cognitive rehabilitation 

POSTER SESSION I (Day 1, 15H00-16H30) 

P14 | Jorge Cardoso, FMUL 

Simultaneous recording of Oc2M and hippocampal activity in a freely behaving animal 

POSTER SESSION II (Day 2, 10H30-12H00) 

P15 | Rui Figueiredo, IST 

Efficient Resource Allocation for Sparse Multiple Object Tracking 

POSTER SESSION III (Day 2, 15H00-16H30) 

P16 | Carolina Quintino, FMUL 

Oc2M area as a multisensory integrator 

POSTER SESSION I (Day 1, 15H00-16H30) 

P17 | Pedro Vicente, IST 

Online Adaptation of a Robot Body Schema Based on Internal Simulation and 

Multisensory Feedback 

POSTER SESSION II (Day 2, 10H30-12H00) 
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P18 | Thabèlò Khoboko, FMUL 

Behavioural paradigm for confidence in associating probabilistic reward with specific 

spatial locations  

POSTER SESSION III (Day 2, 15H00-16H30) 

P19 | Marcelo Dias, FMUL 

Fixed interval timing on a linear track 

POSTER SESSION I (Day 1, 15H00-16H30) 

P20 | Niccolo Bonacchi, FMUL 

The role of the Orbitofrontal cortex in allocentric spatial navigation in rats 

POSTER SESSION II (Day 2, 10H30-12H00) 

P21 | Emanuel Ferreira-Fernandes, FMUL 

Why rats turn the way they do? 

POSTER SESSION III (Day 2, 15H00-16H30) 

P22 | Nuno Monteiro, IST 

Dense Lightfield Disparity Estimation using Total Variation Regularization 

POSTER SESSION I (Day 1, 15H00-16H30) 

 

Topic 2 – Neurodegeneration and regeneration 

 

P23 | Rita Soares, FFUL 

Subventricular administration of the bile acid tauroursodeoxycholic acid increases 

neural stem cell pool and early neurogenesis in the adult brain 

POSTER SESSION II (Day 2, 10H30-12H00) 

P24 | Cláudia Afonso, FMUL 

Exploring the modulatory role of adenosine A2A receptors in rat in vivo 

oligodendrogenesis 

POSTER SESSION III (Day 2, 15H00-16H30) 

P25 | Rui Rodrigues, FMUL 

Interaction between cannabinoid type 1 and type 2 receptors in the modulation of 

subventricular zone and dentate gyrus neurogenesis 

POSTER SESSION I (Day 1, 15H00-16H30) 
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P26 | Filipa Ribeiro, FMUL 

Adenosine A2A receptor activation regulates postnatal hippocampal neurogenesis  

POSTER SESSION II (Day 2, 10H30-12H00) 

P27 | Rafael Simões, FCUL 

Automated Measurement of Lesion Load and Cerebral Volume from Magnetic 

Resonance Images in Multiple Sclerosis 

POSTER SESSION III (Day 2, 15H00-16H30) 

P28 | Sofia Fernandes, FCUL 

Electric Field Distribution in the Lumbar Spinal Cord during Trans-Spinal Magnetic 

Stimulation 

POSTER SESSION I (Day 1, 15H00-16H30) 

P29 | Patricia Paulino, FCT/FCUL 

Imagiological Study of Parkinson’s disease patients carrying a LRRK2 or GBA 

mutation 

POSTER SESSION II (Day 2, 10H30-12H00) 

P30 | Elvira P. Leites, FMUL 

Localization of the Parkinson’s disease causing gene PINK1 in healthy and damaged 

mitochondria 

POSTER SESSION III (Day 2, 15H00-16H30) 

P31 | M. Carvalho, FMUL 

MRI study of Late Stage Parkinson’s Disease 

POSTER SESSION I (Day 1, 15H00-16H30) 

P32 | Filipa Gonçalves, FMUL 

Dissecting the effect of Parkinson’s Disease related PINK1 mutations on kinase 

activity 

POSTER SESSION II (Day 2, 10H30-12H00) 

P33 | Tânia Rodrigues Genebra, FFUL 

Bioenergetics and mitochondrial dysfunction in aging neural stem cells 

POSTER SESSION III (Day 2, 15H00-16H30) 
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P34 | Inês Marques-Morgado, FMUL 

Neuronal adenosine A2A receptor overexpression induces age-like alterations in 

microglial and astroglial phenotypes 

POSTER SESSION I (Day 1, 15H00-16H30) 

P35 | Pedro Dionísio, FFUL 

Parkin modulates inflammation and necroptosis in microglia 

POSTER SESSION II (Day 2, 10H30-12H00) 

P36 | Daniela Magalhães, FMUL 

Progression of inflammatory mediators in the organotypic hippocampal slice model of 

epileptogenesis 

POSTER SESSION III (Day 2, 15H00-16H30) 

P37 | Joana Cristóvão, FCUL 

Using peptides and nanobodies to study self-assemblies of the S100B pro-

inflammatory cytokine implicated in Alzheimer’s Disease 

POSTER SESSION I (Day 1, 15H00-16H30) 

P38 | Mariana Romão, FCUL 

S100 proteins as novel modifiers of proteostasis in neurodegeneration 

POSTER SESSION II (Day 2, 10H30-12H00) 

P39 | Sara Tanqueiro, FMUL 

Amyloid β induces BDNF loss of function by a mechanism dependent on extrasynaptic 

NMDA receptors activation 

POSTER SESSION III (Day 2, 15H00-16H30) 

P40 | Maria F. Ribeiro, FFUL 

Amyloid-β-induced alterations in neural stem fate are associated with dysfunction of 

mitochondrial bioenergetics 

POSTER SESSION I (Day 1, 15H00-16H30) 

P41 | Rita Belo, FMUL 

Kyotorphin: a new possible pharmacological treatment for Alzheimer's disease? 

POSTER SESSION II (Day 2, 10H30-12H00) 
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P42 | Tatiana Morais, FMUL 

Expression and function of Glycine receptor in rat cortical astrocytes   

POSTER SESSION III (Day 2, 15H00-16H30) 

P43 | Cátia Gomes, FFUL 

Dysfunctional Astrocytes promote Motor Neurons loss in the Cerebral Cortex of ALS 

mice model 

POSTER SESSION I (Day 1, 15H00-16H30) 

P44 | Sara Pinto, FFUL 

Mutant SOD1 motor neurons-derived exosomes trigger microglia activation and 

dysfunction 

POSTER SESSION II (Day 2, 10H30-12H00) 

P45 | Nádia Rei, FMUL 

Expression of VEGF, Adenosine and VEGF receptors in Amyotrophic Lateral Sclerosis 

(ALS) mice model at different disease stages 

POSTER SESSION III (Day 2, 15H00-16H30) 



 
 

 

 

 

 

 

 

 

ABSTRACTS 
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Keynote speakers 

 

Bjoern Brembs 
Institut für Zoologie, Neurogenetik, Universität Regensburg, Germany 

 
 
Bjoern Brembs is Professor of Neurogenetics in the Institute of Zoology, 
Universität Regensburg, Germany. His projects concern the general 
organization of behavior with regards to reward, punishment and decision 
making: How do brains accomplish adaptive behavioral choice? How do 
brains decide, which action to initiate next? All animals possess a repertoire of 
inborn behaviors and continuously modify and adjust them to meet the 
requirements of the environment by learning. Such comparisons highlight the 
differences and similarities between self- and world-learning, the two forms of 
predictive learning. Predicting the future is a vital information guiding animals 
in their decision of what to do next. 

Methods used include a number of behavioral and physiological paradigms in 
various invertebrate and vertebrate model systems, in vitro conditioning of 
isolated nervous systems, opto- and electrophysiology, mutants/transgenes, 
molecular biology and some pharmacology. Computer modeling of simple 
networks complements the experimental work. 

  

http://brembs.net/learning/
http://brembs.net/learning/drosophila/behavproc11
http://brembs.net/learning/snnap/
http://brembs.net/learning/snnap/
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Lectures by Bjoern Brembs 
 
 
28

th
 November 2016 

A Replication Crisis in the Making: how we reward 
unreliable research 

 
Open Access seems on everybody's mind these days. Not a day goes by 

without a new development on access to the scholarly literature. However, in 
the last 20 years, our access woes have been dwarfed by an accumulation of 
a myriad of other, more critical problems that all have a common cause 
related to access: our dilapidated infrastructure. Three main problem areas 
can be discerned: I. Missing/antiquated functionality. The missing 
functionalities make it unnecessarily cumbersome to make our the research 
process open, a massive roadblock to reliability. II. Waste of funds. The 
money we waste on subscriptions prevents us from upgrading our 
infrastructure to modern standards. III. Counter-productive incentives. We 
reward scientists for publishing in hi-ranking journals, but these journals have 
a track record of publishing the least reliable science. We reward scientists for 
productivity, but increasing quantity mostly leads to less quality. I will argue 
that we need to cancel all journal subscriptions to free the funds required for 
upgrading our infrastructure we we aim to successfully combat the growing 
reliability problem in science. 
 
29

th
 November 2016 

The evolutionary conserved neurobiology of operant 
learning 

 
In the canonical dichotomy between classical or Pavlovian conditioning on 

one side and operant or instrumental conditioning on the other, the processes 
in the former are often described as about learning stimuli, while in the latter 
the subjects learn behaviors. However, modern research shows that most 
operant conditioning experiments comprise multiple components and proceed 
in stages. It can be shown that such experiments engage different processes 
for learning about stimuli (world-learning) and about behaviors (self-learning), 
which interact to facilitate learning and stage the different phases from goal-
directed to habitual. 
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Manuela Veloso 
School of Computer Science, Carnegie Mellon University, USA 

 

Manuela Veloso is Professor in the School of Computer Science at Carnegie 
Mellon University. She is the Head of the Machine Learning Department. She 
researches in Artificial Intelligence, Robotics, and Machine Learning. She 
founded and directs the CORAL research laboratory, for the study of 
autonomous agents that Collaborate, Observe, Reason, Act, and Learn, 
www.cs.cmu.edu/~coral. Professor Veloso is IEEE Fellow, AAAS Fellow, 
AAAI Fellow, Einstein Chair Professor, and the co-founder and past President 
of RoboCup, and past President of AAAI. Professor Veloso and her students 
research with a variety of autonomous robots, including mobile service robots 
and soccer robots. See www.cs.cmu.edu/~mmv for further information, 
including publications. 

28
th

 November 2016 

Symbiotic Autonomous Service Robots: Learning and 
Transparency 

We research on autonomous mobile robots with a seamless integration of 
perception, cognition, and action. In this talk, I will first introduce our CoBot 
service robots and their novel localization and symbiotic autonomy, which 
enable them to consistently move in our buildings, and learn from asking 
humans for help to overcome their limitations. I will then introduce multiple 
human-robot interaction contributions, including behavior learning by human 
instruction; planning for language-based complex commands; use of 
expressive lights to reveal the robot's internal state; and the verbal 
explanation generation to describe the robot's autonomous experience. I will 
conclude with a discussion of applications for mobile indoor service robots, 
and their potential impact.  

http://www.cs.cmu.edu/~coral
http://www.cs.cmu.edu/~mmv
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Richard G M Morris 
Centre for Cognitive and Neural Systems, The University of Edinburgh, UK 

 

Richard Morris research group is endeavouring to understand the making, 
keeping and losing of memory. With respect to ‘making’ and ‘keeping’ 
memory, his overriding goal is on developing a neurobiological account of the 
functions of the hippocampal formation in memory. The current focus of his 
group is on (a) the impact of subcortical neuromodulatory inputs in cellular 
consolidation and (b) interactions between the hippocampus and neocortex in 
systems consolidation. With respect to the ‘losing’ of memory, they have also 
had interests in translational neuroscience – and are engaged in adapting 
some of our novel behavioural tasks for work on cognitive function in animal 
models of neurodegeneration such as Alzheimer’s Disease. 

28
th

 November 2016 

Retaining memory: the paradoxical benefits of both novelty 
and familiarity 
 
The brain contains a memory system, mediated in part by the hippocampal 
formation within the medial temporal lobe, for making memory traces about 
individual events. The brain also has a semantic memory system that 
encodes ‘knowledge’ in its various forms. Somehow, the one can sometimes 
be transformed into the other. From memory of an individual event or episode, 
acquired using activity-dependent synaptic plasticity in the hippocampus, we 
realize factual knowledge that is assimilated into existing frameworks of 
knowledge or ‘schemas’.  There are likely to be numerous determinants of this 
process. In this lecture, I shall that novelty aids the retention of a subset of 
events of the day for long enough for the slower process of systems 
consolidation to guide knowledge assimilation.  Paradoxically, the latter 
process is aided by familiarity. 



 

 
 

 

 

 

 

 

ABSTRACTS: 

ORAL PRESENTATIONS 
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Session I: Neurodevelopment and neuronal plasticity 
 
 
Modulation of synaptic plasticity by endocannabinoids: 
cross-talk with adenosine A1 receptors 
 
Armando Cruz (1), Mattias Carlström (2), Ana M Sebastião (3) 
(1) Faculdade de Medicina, Universidade de Lisboa, Portugal 
(2) Department of Physiology & Pharmacology, Karolinska Institutet, Sweden  
(3) Institute of Pharmacology and Neurosciences, Faculty of Medicine, Unit of 
Neurosciences, Institute of Molecular Medicine, University of Lisbon 

 
Endogenous neuromodulators as adenosine and endocannabinoids are 

important regulators of neuronal activity. Manipulation of adenosine A1 
receptor (A1R) activity affects the cannabinoid receptor 1 (CB1R)-mediated 
inhibition of synaptic transmission at the hippocampus and CB1R-induced 
memory impairment, thus suggesting an interaction between the two 
receptors (1,2,3). We now evaluated the impact of A1R on CB1R-modulation 
of long-term potentiation (LTP). 

Field-excitatory post-synaptic potentials (fEPSPs), were recorded from the 
CA1 area of hippocampal slices taken from adult (8-18 weeks-old) adenosine 
A1 receptor wild type (WT) or knockout mice (A1R KO), from heterozygous 
breeding pairs. LTP was induced by electrical stimulation of the afferents with 
a strong- -burst (ten 100Hz bursts, 4 stimuli, separated by 200 ms). The 
magnitude of LTP was quantified at 50-60 minutes after θ-burst stimulation.  

The magnitude of LTP was similar in slices from WT and A1R KO mice. 
However, LTP was markedly impaired in slices from A1R KO mice in the 
presence of the CB1R antagonist AM251 (1µM). This CB1R antagonist 
caused only a slight decrease in LTP in slices from WT mice. The CB1R 
agonist WIN55,212-2 (0.5 µM) abolished LTP in slices from both WT and A1R 
KO mice. 

These results suggest that LTP requires a balanced activation of CB1R 
and that CB1R activation by endogenous cannabinoids is crucial for 
maintenance of LTP under conditions of hampered A1R signalling. 
 
Keywords: Endocannabinoid; LTP; Adenosine; Synaptic plasticity  
 
 
1. Hoffman AF et al (2010) J Neurosci 30:545; 2. Sousa VC et al (2011) 
Neuropsychopharmacology, 36:472; 3. Panlilio LV et al (2012) Br J Pharmacol 165:2529. 

 

  

O1 
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S100B-RAGE interaction as a novel player in 
oligodendrogenesis 
 
Gisela Santos (1), Andreia Barateiro (1), Dora Brites (1), Adelaide Fernandes 
(1) 
(1) Research Institute for Medicines (iMed.ULisboa), Faculty of Pharmacy, 
Universidade de Lisboa, Portugal  

  
Elevated levels of S100B are found in samples of multiple sclerosis (MS) 

patients, whereas lysophosphatidylcholine (LPC)-induced demyelination and 
inflammation was reduced after S100B blockage in an ex vivo model. S100B 
receptor RAGE expression is increased in MS lesions area suggesting a role 
in S100B effects. Here, we decided to study how the S100B-RAGE interaction 
may influence oligodendrogenesis in in vitro and ex-vivo models. 

Oligodendrocyte (OL) progenitors (OPC) were treated with S100B or 
S100B plus RAGE antagonist (RA), and evaluated for OL 
differentiation/maturation and expression of immature (PDGFR/NG2) and 
mature (MBP/PLP) specific cell markers by qRealTime PCR and 
immunocytochemistry. Cerebellar organotypic slice cultures (COSC) were 
treated with S100B at 3 DIV to assess de novo myelination or with LPC +/- RA 
at 7 DIV to evaluate demyelination/remyelination as well as neuronal function 
(PSD-95/Syn). 

S100B reduced OPC gene expression of MBP/PLP and MBP+ cells 
(P<0.05), while augmented PDGFR/NG2 gene expression (P<0.01) and 
NG2+ cells (P<0.05), together with a reduced OL morphologic maturation 
(P<0.01). OPC co-treatment with RA reverted S100B-induced impairment of 
OL differentiation and maturation (P<0.05). In de novo myelination studies, 
S100B elevated PDGFR+ and reduced MBP+ cells (p<0.01), as well as PLP 
(p<0.05), PSD-95 and Syn (p<0.01) expression, the last three reverted by RA 
treatment (p<0.05). Further, LPC-induced demyelination reduced the 
expression of Syn (p<0.01) and mature OL markers (p<0.05), and augmented 
that of immature ones (p<0.05), which were partially counteracted by co-
treatment with RA (P<0.05). 

Overall, targeting S100B-RAGE interaction may be considered a potential 
strategy to protect oligodendrogenesis in inflammatory-related myelin 
disorders. 
 
Keywords: Oligodendrogenesis, S100B-RAGE 
 
 
Funded by FCT [UID/DTP/04138/2013 (iMed.ULisboa) and PhD grant SFRH/BD/91437/2012 
(GS)], Medal of Honour L’Oréal for Women in Science and Innovation grant Ordem dos 
Farmacêuticos (AF). 

O2 
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Challenges in the MRI evaluation of the premature baby 
 
Tânia F. Vaz (1,2), Nima Naseh (3), Nuno Matela (1), Lena Hellström-Westas 
(3), Nuno Canto Moreira (4), Hugo Alexandre Ferreira (1) 
(1) Instituto de Engenharia Biomédica e Biofísica, Faculdade de Ciências da 
Universidade de Lisboa, Portugal; (2) Escola Superior de Tecnologia da Saúde de 
Lisboa, Instituto Politécnico de Lisboa, Portugal; (3) Department of Women's and 
Children's Health, University Hospital, Uppsala, Sweden; (4) Neuroradiology Section, 
Centre for Imaging and Function, University Hospital, Uppsala, Sweden 

 
Nowadays brain tissue volumes obtained at term-equivalent age are 

considered predictive markers of long-term neurodevelopmental performance. 
However, several challenges exist regarding the assessment of premature 
babies based on neuroimaging, namely with Magnetic Resonance Imaging. In 
neonates, T1-weighted images lack contrast between brain tissues and T2-
weighted (T2-w) images are most often used, but these are typically two-
dimensional with 2-3 mm thick slices. As a consequence, partial volume 
effects may difficult a proper tissue segmentation, adding to the difficulties 
that come from a population with small brains, that change in signal and 
volume very rapidly over time.  

Taking all this into account, and the fact that manual segmentation is quite 
time consuming and evaluator-dependent, several automatic or semi-
automatic methods have been studied in order to segment T2-w in a faster 
and more accurate manner. Several limitations have been identified, such as: 
the lack of correction of signal intensity inhomogeneities; the use of atlases 
based on few annotated images of healthy subjects and therefore with limited 
generalization and application to pathology; and the misclassification of 
tissues during segmentation in particular areas. 

With this project we intended to: develop a neonatal atlas; study the 
quantification methods suitable for automatic neonatal brain segmentation in 
order to obtain volumetric brain measurements of preterm neonates at term 
equivalent age; and characterize and correlate the measurements with clinical 
factors. 

In a preliminary study we used an adaptation of Morphologically Adaptive 
Neonate Tissue Segmentation toolbox to perform tissue classification of 27 
healthy neonates with 40 weeks term-equivalent age.  

Our results show brain volumes of 375+-36 cm^3, in agreement with other 
nine studies using different segmentation methods, and therefore attesting for 
the feasibility of our approach. 
 
Keywords: MRI, preterm neonates, segmentation  
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Young children's use of phrasal prosody in globally 
ambiguous sentences: an eye-tracking study 
 
Cátia Severino (1), Marina Vigário (1), Sónia Frota (1) 
(1) Center of Linguistics, University of Lisbon 

 
Work developed in several languages over the past decades has showed 

the importance of phrasal prosody in language processing (e.g., Price, et al., 
1991; Salverda et al., 2003; Christophe et al.,2004; Millotte et al., 2007; Li & 
Yang, 2009). In this study, we examined European Portuguese (EP) young 
children (and adults) abilities to use phrasal prosody to constrain sentence 
parsing. Using an eyetracking paradigm, followed by a pointing task (along 
the lines of De Carvalho et al., 2016), 52 monolingual children split into two 
age groups (4 and 5 year-olds) and 20 adults (the control group), were tested 
with globally ambiguous sentences where the differences in phrasal prosody 
are directly triggered by the syntax-prosody interface (Vigário, 2003, 2010), 
like in the contrast between a sequence with a compound word (‘guarda-
chuva e pato,’ umbrella and duck) and a list of three nouns (‘guarda, chuva e 
pato’, guard, rain and duck).  

Both adults and 5-year-old children used prosodic cues to successfully 
determine the syntactic structure and meaning of the ambiguous sentences. 
This study was the first to report that EP-learning children at age 5 are able to 
use phrasal prosody in ambiguity resolution, adding to conflicting findings 
from previous studies about young children’s abilities to use phrasal prosody 
in other languages, around the same age (Snedeker & Trueswell, 2001; Choi 
& Mazuka, 2003; Vogel & Raimy, 2002; Carvalho, et al. 2016), thus 
highlighting the importance of language-particular prosody, type and weight of 
prosodic cues. Results have shown a clear developmental trend in the use of 
phrasal prosody to guide sentence interpretation, from a general inability at 
age 4 to a still developing ability at age 5, when local prosodic cues were still 
not enough and the support of distal cues was necessary to achieve 
disambiguation, unlike for adults. 
 
Keywords: Language Acquisition; Phrasal Prosody; Disambiguation; young 
children. 
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Session II: Neuroimaging and biomarkers 
 
 
Cerebrovascular Reactivity: Modelling of BOLD fMRI 
Response to Breath-Holding 
 
Joana Pinto (1), João Jorge (1,2), Inês Sousa (1,3), Pedro Vilela (4), Patrícia 
Figueiredo (1) 
(1) Instituto de Sistemas e Robótica, Instituto Superior Técnico, Universidade de 
Lisboa, Portugal; (2) École Polytechnique Fédérale de Lausanne, Switzerland; (3) 
Healthcare Sector, Siemens; (4) Imaging Department, Hospital da Luz, Lisboa, 
Portugal 

 
Cerebrovascular reactivity (CVR) reflects the capacity of blood vessels to 

adjust their calibre in order to maintain a steady supply of brain perfusion. 
Blood oxygen level dependent (BOLD) functional magnetic resonance 
imaging (fMRI), in combination with respiratory challenges, such as the 
breath-hold (BH) task, has been frequently used to map non-invasively the 
associated CBF changes, and thus CVR. Nevertheless, the best modelling 
approach for the accurate quantification of CVR maps still remains an open 
issue.  

In this study we compare and optimize Fourier models of the BOLD 
response to a BH task with a preparatory inspiration, and assess the test-
retest reproducibility of the associated CVR measurements in a group of 10 
healthy volunteers studied over two fMRI sessions. Linear combinations of 
sine-cosine pairs at task frequency and its successive harmonics were added 
sequentially and were compared in terms of the adjusted coefficient of 
determination and corresponding variance explained (VE), the number of 
voxels exhibiting significant responses, the estimated CVR values, and their 
test-retest reproducibility. 

The brain average VE increased significantly with the Fourier model order, 
up to the 3

rd
 order. However, the number of responsive voxels increased 

significantly only up to the 2
nd

 order. No significant relative underestimation of 
CVR values was observed beyond the 2

nd
 order model. This model also 

yielded the best test-retest reproducibility results, with intra-subject 
coefficients of variation of 12 and 16 % and an intra-class correlation 
coefficient of 0.74.  

In conclusion, our results indicate that the 2
nd

 order Fourier model (sine-
cosine pair at the BH task frequency and its two harmonics) is the optimal 
choice for the studied paradigm, yielding robust estimates of CVR, an 
important physiological parameter and a possible disease biomarker. 
 
Keywords: fMRI, breath-hold, cerebrovascular reactivity, modelling 
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The Start React effect on speech execution  

 
João Leote (1), Josep Valls-Sole (2), Jordi Casanova-Molla (2), Judith 
Navarro (2), Juan  M. Castellote (3), Rita G. Nunes (1,4), Hugo A. Ferreira (1) 
(1) Instituto de Biofísica e Engenharia Biomédica, Faculdade de Ciências, 
Universidade de Lisboa 
(2) EMG Unit. Neurology Department. Hospital Clinic. Universitat de Barcelona, 
IDIBAPS* 
(3) Department of Physical Medicine and Rehabilitation, Universidad Complutense de 
Madrid, and National School of Occupational Medicine, Instituto de Salud Carlos III, 
Madrid 
(4) Institute for Systems and Robotics (ISR/IST), LARSyS, Instituto Superior Técnico, 
Universidade de Lisboa    

 
Introduction: The execution of a voluntary movement can be accelerated 

when a startling auditory stimulus (SAS) is applied together with imperative 
signal (IS) if the motor program was already anticipated by the subject. The 
vocalization of a sound during an execution motor program is no exception. 
However, limited knowledge exists on this effect in cognitive tasks such as 
speech processing. 

Methods: We recruited 18 healthy subjects and evaluated the reaction time 
(RT) of vocalization of words after presenting a picture in three conditions 
where: the subject was prepared (PRT), unprepared for the word vocalization 
(UPRT) and capable of learning the sequence of words for vocalization (LRT) 
during the experiment. In 20% of the trials, the picture was presented with 
SAS. In the UPRT condition, we also presented the SAS before and after a 
visual cue. We analyzed latency to onset of vocalization, and the amplitude 
and duration of the responses. Test and control trials were compared between 
and within conditions. 

Results: We obtained shorter mean RT and higher amplitudes in test trials 
recordings at PRT and LRT conditions. No statistical differences were 
observed in UPRT. Although, when applying SAS 100ms before and 300 after 
IS were observed an tendency to increase and decrease mean RT, 
respectively. 

Conclusion: Speech processing evaluated in conventional picture naming 
task (UPRT) was less affected by SAS than in speech execution in a simple 
RT “like” task (PRT). The influence of StartReact effect was not observed 
when subjects performed a cognitive task with known cortical involvement." 
 
Keywords: StartReact, startling auditory stimulus, cognitive processing, 
picture naming-task  
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Spinal microglia from ALS mice lose their reactive 
response along time in culture and undergo 
phenotypic heterogeneity upon stimulation with astrocytes 
 
Carolina Cunha (1), Cátia Gomes (1), Ana Rita Vaz (1,2) Dora Brites (1,2)  
(1) Research Institute for Medicines (iMed.ULisboa), Faculty of Pharmacy, 
Universidade de Lisboa 
(2) Department of Biochemistry and Human Biology, Faculty of Pharmacy, 
Universidade de Lisboa 
 

Microglia undergo phenotypic changes along amyotrophic lateral sclerosis 
(ALS) progression but the players involved in each activation stage, as well as 
the modulatory effect of astrocytes, remain unknown.  

We studied microglia reactivity and the effect of astrocytes on their 
response in an in vitro ALS model, by profiling microglial phenotypic (M1/M2) 
markers, inflamma-miRNAs and NF-κB/inflammasome (NLRP3) expression in 
young or aged (2 or 16 DIV) microglia obtained from the spinal cord of 
SOD1G93A mice pups or young microglia co-cultured with astrocytes 
collected from the same mice. Upregulation of miR-155, NOS2, MHC-II and 
IL-1β, together with miR-124, miR-21, SOCS1 and arginase 1 downregulation 
suggested M1-polarization of 2 DIV SOD1G93A microglia. NF-κB activation 
and increased nitric oxide (NO) were also observed, without changes in 
NLRP3 and IL-18 expression. 16 DIV SOD1G93A microglia showed a more 
irresponsive phenotype, indicated by miR-124 increase and downregulation of 
M1 and M2 markers, together with upregulation of miR-146a and 
compromised autophagy (beclin-1) that suggest cellular senescence. 

Co-culture with SOD1G93A astrocytes induced an upregulation of miR-
155, IL-1β and NO in wt microglia, while promoting both M1 and M2 
properties in SOD1G93A microglia, with upregulation of M1-markers, NLRP3, 
IL-10 and miR-124, and NO decrease. 

Data indicate that spinal cord SOD1G93A microglia changes from an acute 
M1-polarization to a senescent/dystrophic phenotype when aged in culture, 
which may relate with phenotypic transitions as disease progresses. 
SOD1G93A astrocytes may have harmful effects on healthy microglia while 
change the M1-polarized SOD1G93A microglia to heterogeneous 
phenotypes.  
 
Keywords: microglia polarization, neuroinflammation in ALS, microglia-
astrocyte interplay, inflamma-miRNAs 
 
Funded by Fundação para a Ciência e Tecnologia [PTDC/SAU-FAR/118787/2010 (DB), 
iMed.ULisboa-UID/DTP/04138/2013, PhD grants SFRH/BD/91316/2012 (CC), 
SFRH/BD/102718/2014 (CG), SFRH/BPD/76590/2011 Post-Doctoral grant (ARV)] and Santa 
Casa da Misericórdia de Lisboa. 
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EEG synchronization measures predict epilepsy-
related BOLD-fMRI fluctuations better than commonly 
used univariate metrics 
 
Rodolfo Abreu (1), Alberto Leal (2), Fernando Lopes da Silva (3), Patrícia 
Figueiredo (1) 
(1) Instituto Superior Técnico, Universidade de Lisboa, Portugal; (2) Department of 
Neurophysiology, Centro Hospitalar Psiquiátrico de Lisboa, Portugal; (3) Center of 
Neuroscience, Swammerdam Institute for Life Sciences, The Netherlands 

 
The simultaneous acquisition of EEG and fMRI data has been widely used 

to map brain networks underlying spontaneous epileptic activity, by extracting 
metrics from the EEG to predict and localize the associated BOLD signal 
changes. However, the sensitivity and specificity of EEG-correlated fMRI are 
still limited, mostly due to the lack of a deeper understanding of the 
neurovascular coupling mechanisms underlying the link between the two 
signals. Here, we hypothesize that the hypersynchronization associated with 
epileptic activity is best described by EEG synchronization measures, and 
propose to use these as predictors of epilepsy-related BOLD fluctuations. In 
particular, we computed the phase synchronization index (PSI) and global 
field synchronization (GFS), within two frequency bands, a broadband (1–45 
Hz) and a narrower band focused on the presence of epileptic activity (3–10 
Hz). The epileptic networks obtained using the proposed EEG synchronization 
metrics were compared with those obtained using conventional unitary 
regressors and two power-weighted metrics (total power and root mean 
square frequency), on 10 simultaneous EEG-fMRI datasets collected from a 
group of 5 epilepsy patients at 3T. Several model performance measures 
reflecting sensitivity and specificity were computed, and the average PSI 
within 3–10 Hz was found to achieve the most favorable balance across them 
in all datasets. To our knowledge, this is the first study to investigate the 
potential of EEG synchronization measures to predict epilepsy-related BOLD 
fluctuations. Our results show that a more sensitive and specific epileptic 
network mapping can be obtained from the PSI synchronization measure, 
while also providing novel insights into the neurovascular coupling 
mechanisms underlying the link between EEG and BOLD signals in general, 
and more specifically in the context of epilepsy. 
 
Keywords: Simultaneous EEG-fMRI; Epilepsy; EEG synchronization; BOLD 
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Session III: Mild cognitive impairment and Alzheimer´s 
disease 
 
Time Perception in Mild Cognitive Impairment  
 
Sara Coelho (1) Manuela Guerreiro (1), Catarina Chester (1), Dina Silva (1) 
Miguel Coelho (1), João Maroco (2), Fabio Paglieri (3), Alexandre de 
Mendonça (1)  
(1) Faculdade de Medicina, Universidade de Lisboa, Portugal; (2) Instituto Superior de 
Psicologia Aplicada, Lisboa, Portugal; (3) Institute of Cognitive Sciences and 
Technologies of the National Research Council, Rome, Italy 

 
Objectives: To the best of our knowledge, there has been a little research 

on time perception in subjects with cognitive decline. Our study proposes a 
detailed analysis of the conscious experience of duration in mild cognitive 
impairment (MCI) patients. We will focus on the perception of time passage of 
short durations (seconds to minutes), according to a method based upon the 
assumption that we have an internal clock that can run slower or faster. We 
will also check time perception of MCI patients for long intervals (hours, days, 
months, years). Together, these experiments will prompt us to explore the 
broader effects of a possible change in time perception, namely to verify if 
there is a change in intertemporal choices. Finally, we desire to see how the 
results obtained fit into a philosophical framework that interlink memory and 
time, mainly trough Bergson’s philosophy, and to make suggestions regarding 
future work. 

Methods: Fifty-five MCI patients and fifty-seven healthy controls underwent 
an experimental protocol for time perception on interval length, a 
questionnaire for the subjective passage of time, an intertemporal choices 
questionnaire and a neuropsychological evaluation.  

Results: Patients with MCI presented no changes in the perception of 
interval length. However, they reported the time passing slower than controls. 
This experience was significantly correlated with memory deficits, but not with 
performance in executive tests, depressive or anxiety symptoms. Patients 
with MCI had no alterations in temporal preferences in comparison with the 
healthy controls.  

Conclusions: Memory deficits do not affect either the perception of interval 
length or temporal preferences, but are associated with alterations in the 
subjective experience of time, a result that present similarities with Bergson’s 
philosophy. Future works investigating time perception in memory deficits 
should careful consider the affective and qualitative experience of time." 
 
Keywords: Mild cognitive Impairment, Memory, Intertemporal choices, time 
judgments 
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Altered Glial Response at Early-Alzheimer’s Disease 
Stage of the 3xTg-AD Mice 
 
Cláudia Caldeira (1), Carolina Cunha (1), Ana Rita Vaz (1,2), Ana Sofia 
Falcão (1,2), Adelaide Fernandes (1,2), Dora Brites (1,2) 
(1) Research Institute for Medicines (iMed.ULisboa), Faculty of Pharmacy, 
Universidade de Lisboa, Portugal 
(2) Department of Biochemistry and Human Biology, Faculty of Pharmacy, 
Universidade de Lisboa, Portugal 

 
 Inflammation has been associated with Alzheimer’s disease (AD), 

although anti-inflammatory drugs showed no effect on disease progression, 
suggesting that it may occur only as an early event in disease pathogenesis. 
Within the central nervous system (CNS), astrocytes and microglia, the 
intrinsic defence system, are the main players in inflammatory response. So, 
we decided to assess inflammation-related biomarkers at the cortex of the 
3xTg-AD vs. age-matched control (wt) mice at 3 months of age, when 
amyloid-beta (Aβ) deposits within neuronal cytoplasm. Although with marked 
variability among the different animals, we observed an increase of 
inflammasome-related markers, including NLRP3 and interleukin (IL)-18, as 
well as other gliosis markers, such as NG2 protein and glial fibrillary acidic 
protein (GFAP) in 3xTg-AD animals when compared to wt mice. Additionally, 
we also observed at this early-AD stage of transgenic animals an upregulation 
of inflamma-microRNAs (miRs)-155 and miR-124, as well as miR-146a which 
is involved in damage resolution. Curiously, when looking at the expression of 
miR-155 validated and predicted targets, although there are overexpressed 
targets related with immune system response, further more are 
underexpressed namely the ones related to a more anti-
inflammatory/neuroprotective microglial phenotype. 

Overall, our results indicate reactivity of glial cells, at early-AD stage of 
3xTg-AD animals, possibly as a response to neurons signalling due to Aβ 
deposition within neuronal cytoplasm at this early phase of disease. 
 
Keywords: Microglia, 3xTg-AD, Alzheimer, Inflammation 
 
 
Funded by EU Joint Programme – Neurodegenerative Disease Research (JPND) project and 
Fundação para a Ciência e Tecnologia (JPco-fuND/000372015 to DB, FCT-EXPL/NEU-
NMC/1003/2013 to AF and in part UID/DTP/04138/2013 to iMed.ULisboa). 

 
 
 
 

O10 



29 

Multimodal Imaging Genetics of Alzheimer’s Disease 
 
Filipa Lucena (1), Hugo Ferreira (1), Nuno Matela (1) 
(1) Faculdade de Ciências, ULisboa 

 
Alzheimer’s disease (AD) is the most common age-related 

neurodegenerative disease representing 60-80% of all dementias. AD 
diagnosis is based on exclusion of other dementias and there is still no 
curative therapy. Imaging genetics is a relatively new approach, combining 
genetic information with biological features phenotypes provided by 
neuroimaging, in the pursuit of deeper understanding about the biological 
effects of genetic variants. This concept has already been demonstrated in 
the study of AD with several studies where associations between genetic 
mutations and/or variations and specific biomarkers were found. However, 
several challenges justify further research on this subject. 

This project aims to contribute to the identification of biomarkers for an 
early diagnosis of AD, especially in patients with high risk of develop AD. It is 
being performed at the Institute of Biophysics and Biomedical Engineering 
(IBEB) using the Multimodality Brain Connectivity Analysis (MIBCA) toolbox 
for human brain studies, recently developed by this Institute, and the 
resources provided by the Alzheimer’s Disease Multimodal Imaging Genetics 
of Alzheimer’s Disease Neuroimaging Initiative (ADNI) database. 

MIBCA is a fully automated all-in-one connectivity analysis toolbox that 
offers both pre-processing, and connectivity and graph theory analysis of 
multimodal images such as anatomical, diffusion, and functional MRI, and 
PET and will be optimized and evolved with the purpose of studying AD brain 
images, integrated with genetic information. 

Additionally, Matlab software will be used to create a classifier based on 
the information from imaging genetics with the purpose of providing efficient 
segmentation of populations with distinct stages of disease progression. 

It is expected that this project will be able to contribute with insights 
regarding the understanding of the genetics, biology and neuropathology of 
AD and contribute to the establishment of differential diagnosis criteria." 
 
Keywords: imaging genetics, alzheimer’s disease, biomarkers, 18F-FDG, 
PET/MRI  
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POSTER SESSION I 

 
BEHAVIOUR AND COGNITION  

 

On the role of prosody in atypical phonological 
development: data from European Portuguese 

Margarida Ramalho (1,2), Cristiane Lazzarotto-Volcão (3), Maria João 
Freitas (4)  
(1) Centro de Linguística da Universidade de Lisboa, Portugal; (2) Centro de Estudos 
em Letras, Universidade de Évora, Portugal; (3) Universidade de Santa Catarina, 
Brasil; (4) Faculdade de Letras, Universidade de Lisboa, Portugal 

 

Production data from children with primary speech sound disorders (SSD) 
are traditionally described from a linear perspective. However, recent 
research showed that prosodic complexity is crucial for identifying clinical 
markers, different pathologies showing different behaviours concerning the 
prosody-segments interface [1, 2, 3]. Although argued for typically developing 
Portuguese children, the impact of prosody in the phonological development 
of Portuguese children with SSD has not yet been studied. 

In this study, we describe data gathered through the assessment tool 
Crosslinguistic Child Phonology Project – European Portuguese (CLCP-EP), 
developed under the CLCP project (M. Bernhardt/J. Stemberger (University of 
British Columbia)), and built under a nonlinear perspective; the variables 
segmental inventory, syllable constituency, word stress, position within the 
word, and word length were considered. Preliminary data on the adequacy of 
CLCP-EP to assess Portuguese children is provided; the focus is the 
acquisition of /ɾ/ and /l/ in different prosodic contexts by 3 SSD children (C1, 
5;5, phonological disorder; C2, 5;11, SLI; C3, 7;5, SLI;); the results are 
compared with those from 30 typically developing Portuguese children aged 
3;0 to 6;0 (PHON (Y. Rose and B. MacWhinney) used for data analysis). 

The results show that prosodic variables are crucial for the description of 
the 3 SSD: a) syllable structure (branching onsets are the most problematic 
structures; some codas are less problematic than simple onsets); b) word 
length (accuracy decreased in polysyllabic words). As for word stress and 
position within the word, correlations with segments in coda and branching 
onset occur. The results argue for the relevance of a nonlinear approach in 
the assessment of children with SSD. The data discussion will include a 
comparison with the results available in the literature on the impact of 
prosodic constituency in typical and atypical phonological development. 
 

Keywords: prosody; phonology; speech sound disorder 
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Early Markers of Autism: Infant-Directed Speech  
and Social-Communicative Functioning  

 
Marisa Filipe (1,2), Linda Watson (3), Selene Vicente (2), Sónia Frota (1) 
(1) Faculdade de Letras da Universidade de Lisboa  
(2) Faculdade de Psicologia e de Ciências da Educação da Universidade do Porto 
(3) University of North Carolina at Chapel Hill 

 
Children with autism spectrum disorders (ASD) are at high risk for severe 

impairments in broad aspects of language development (e.g., Lewis, 
Murdoch, & Woodyatt, 2007). Recently, early identification has become more 
promising due to scientific knowledge about early markers. Indeed, some of 
the main early markers of risk for ASD are prelinguistic. For example, at risk 
infants do not show the expected preferences for infant-directed speech (IDS) 
over other stimuli (e.g., Kuhl, Coffey-Corina, Padden, & Dawson, 2005). 
Specifically, IDS is a speech style used by adults when speaking to infants, 
and it is generally characterized as having higher pitch, larger pitch range, 
slower tempo, and increased rhythmic features than adult-directed speech. 
IDS may serve to enhance language learning, obtain and/or maintain 
attention, and communicate affective and contextual information (e.g., 
Fernald, 1992; Cristia 2013). The present project examines 
electrophysiological responses to IDS in infants at-risk for ASD (i.e., younger 
siblings of children with ASD, given that around 20% of these children have 
been found to meet the criteria for ASD by their third year of life; Ozonoff et 
al., 2011), assessed at the age of 12 months, as a predictive marker of social-
communication outcomes at ages 2 and 3, and of diagnosis. In this 
longitudinal study, 75 12-month-old infants at high-risk for ASD and 30 infants 
of the same age with no known risk for ASD will be followed. The criteria for 
inclusion in the high-risk group is based mainly on genetic risk (one first 
degree family member with ASD) and/or a 10th percentile cutoff score for risk 
on the screening tool Communication and Symbolic Behavior Scales. At the 
age of 3, for a confirmed diagnosis of ASD, participants should meet criteria 
for ASD on a standardized assessment. The findings from this study may 
contribute to early identification, diagnosis, and intervention in children with 
ASD with important individual and social benefits. 
 
Keywords: Infant-directed speech, Autism Spectrum Disorders, even-related 
potentials 
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Oxytocin – Dopamine interplay: on the Neurobiology 
of Social Decision-Making 
 
Daniel Martins (1,2), Vânia Tavares (1,2), Yannis Paloyelis (2), Mitul Mehta 
(2), Diana Prata (1,2) 
(1) Instituto de Medicina Molecular, Faculdade de Medicina, Universidade de Lisboa, 
Portugal 
(2) Centre for Neuroimaging Sciences, King’s College London, United Kingdom 

 
Recent findings of oxytocin (OT)´s implication in human social behaviour 

have kindled investigation into its therapeutic value for several 
neuropsychiatric disorders. Although some promising preliminary results on 
the psychiatric treatment potential of OT have recently appeared, unravelling 
the mechanisms used by OT to regulate social cognitive function and 
dysfunction is paramount to inform the rational design and testing of OTergic 
therapeutics.  

It has been hypothesized that the trust-eliciting reward value of mutual 
cooperation is coded by a combined dopamine(DA)ergic and OTergic action 
in the striatum. This derives from DA’s well characterized role in reward 
learning and OT’s impact on social behavior and is supported by several 
findings of animal experiments. However, evidence for these systems-level 
interplay in humans is lacking - and especially important given a high species-
specificity of the OT systems.  

Schizophrenia is a mental disorder typically characterized by social 
cognition dysfunction, including abnormal social salience and reward 
processing, which is reflected in prototypical paranoid delusions and low 
social drive. Several reports have characterized a DAergic dysfunction in 
schizophrenia and, more recently have implicated OTergic alterations. 

By combining neuropharmacology, genetics and neuroimaging in a multi-
level approach, the current endeavor will characterize whether the OT-DA 
systems interact for the codification of social reward during human mutual 
cooperation and the extent to which this synergy is disrupted during 
schizophrenia. For this, the impact of OTergic and DAergic drug manipulation 
and genetic variability on brain activation during a social dilemma involving 
mutual cooperation (Prisoner’s Dilemma) will be assessed in healthy controls 
and schizophrenia patients. 

This research is paramount to improve our understanding of the etiology of 
asocial symptoms and provide clues for new therapeutic strategies to treat 
them. 

 
Keywords: Oxytocin; Dopamine; Social Cognition; Schizophrenia 
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Chronic cannabinoid exposure in adolescent mice 
may produce a depression pattern 
 
Luís A André (1), Ana M Sebastião (1), Francisco M Mouro (1) 
(1) Instituto de Farmacologia e Neurociências, Faculdade de Medicina, Universidade 
de Lisboa;  

     
Cannabis is the most abused illicit substance by adolescents and there 

seems to be a correlation between its sustained use early in life and the later 
risk for anxiety, depression and deficiency of motivation. Moreover, the 
number of therapies (e.g., for chronic pain) using cannabinoid-based drugs is 
increasing worldwide. Therefore, it is important to understand how the 
underlying pathophysiological mechanisms of anxiety and depression, among 
other emotional components, are affected by stimulation with cannabinoids. 

Using WIN 55,212-2 as an agonist of the cannabinoid receptors, we 
studied the effects of prolonged administration of cannabinoids via 
intraperitoneal injections. We administered 22 injections of WIN 55,212-2 (1 
mg/kg) on a daily basis during 28 days to adolescent C57BL/6 mice, while 
simultaneously measuring their weight, and subsequently evaluated their 
behaviour through a vast array of behavioural tests.  

Concerning the weight of the animals, the difference between vehicle- and 
WIN 55,212-2-treated mice is negligible. Combining results from both open 
field and elevated plus maze tests, mice following prolonged WIN 55,212-2 
treatment were slightly more anxious than mice from control group. Motor 
performance was similar in either group based on rotarod and open field tests 
outcomes. Despite still being able to identify the novelty, mice treated with 
WIN 55,212-2 presented a minor cognitive impairment in long-term memory 
according to novel object recognition test results, comparing with mice 
exposed to vehicle. Regarding the forced swim test results, mice following 
treatment with WIN 55,212-2 were less willing to swim than control animals, 
albeit not significantly, and adopted a passive coping  strategy. 

 Consequently, these findings support a role for the endocannabinoid 
system in the mechanisms underlying the neurobiology of memory, anxiety 
and depression, while having no repercussions on motor and exploratory 
skills.  

 
Keywords: chronic cannabinoids, adolescence, depression 
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Elderly with mild cognitive impairment (MCI):  
A gamified virtual environment (GVE)  
for cognitive rehabilitation 
 
Filipa Brito (1) 
(1) Instituto de Saúde Ambiental (ISAMB), Faculdade de Medicina de Lisboa, Portugal 

 
Introduction: MCI is characterized by a higher cognitive decline than what 

would be expected for patient’s age and education, as well as, subtle 
difficulties in the execution of activities of daily life. Cognitive interventions (CI) 
can improve the targeted-cognitive functions; however, the possibility to 
transfer the trained abilities from the clinical context to the natural context of 
the individual continues to be discussed. GVE with its potential to simulate 
real-world scenarios and to increase engagement and motivation towards a 
specific goal are a possible solution to overcome this limitation. Although, 
there is still few scientific research concerning how and which GVE elements 
should be applied in CI programs.  

Objectives: This project aims to: (a) identify the elements for producing an 
application with cognitive rehabilitation potential; (b) build up and test User 
Experience and; (c) assess the impact of a GVE in cognitive functioning 
(attention, orientation, processing speed, memory and executive functions), 
functional capacity, autonomy and psychological well-being when compared 
with a Computerized Cognitive Training Program in MCI patients.  

Methods: A systematic review of literature (PRISMA guidelines) and 
cognitive interview technique will be applied in order to achieve the first two 
objectives, respectively. To assess the impact of the GVE a randomized 
controlled clinical trial with 3 arms will be conducted. 120 MCI patients will be 
invited to participate and outcome evaluation will be conducted at baseline, 
after the end of intervention and one and three months after intervention.  

Results: Data will be collected and analysed in SPSS (17.0). General 
linear models, regression models and Cohen’s d Coefficient test will be 
conducted. 
 
Keywords: Gamified virtual environments, cognitive rehabilitation, MCI, 
functional capacity. 
 
The scientific council of the doctoral program is considering the proposed thesis advisor. 
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Oc2M area as a multisensory integrator  

 
Carolina Quintino (1), Miguel Remondes (1) 
(1) Faculdade de Medicina, ULisboa 

 
Among these years, many investigators tried to understand the 

mechanisms behind the formation of memories, focusing their work especially 
in the hippocampal formation(HF). The HF is a circuit formed by the 
hippocampus(HIPP), the subiculum and the entorhinal cortex(EC). The study 
of HF led to the discovery that EC and HIPP encode spatial context by 
producing neural spatial maps, using sensory information. However, it 
remains unclear how sensory information conveyed by other brain regions is 
assembled and integrated to be converted in spatial maps. 

Some studies showed that lesions in Oc2M, an unexplored area in the 
occipital cortex, anterior to the primary visual cortex and posterior to the 
parietal cortex, impair the acquisition of spatial memories. Neural recordings 
from Oc2M suggested its involvement in sensory discrimination, associated to 
different stimuli, with location discrimination. Altogether, these evidences led 
to the hypothesis that Oc2M integrates multisensory inputs, sending them to 
HF in the service of spatial mapping. 

The first step in testing this hypothesis was to establish this area's patterns 
of connectivity. To achieve this, we performed anatomical tracing studies 
aimed at identifying which brain areas project to Oc2M and where in the brain 
does Oc2M send projections. Our data reveal that Oc2M neurons receive 
inputs from all primary, and also some secondary sensory areas. In addition 
we found that Oc2M also receives projections from thalamic nuclei and 
hippocampus, which supports its involvement in the formation of spatial 
memories. 

On a second step, we focused only on the projections from auditory and 
visual cortex in order to test if Oc2M integrates multisensory inputs. We 
injected optogenetic tools in these brain regions to functionally characterize 
the connections between these areas and Oc2M. We found that Oc2M 
responds to the inputs of these brain regions which support the involvement of 
such areas in the integration of multisensory inputs. 
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Fixed interval timing on a linear track 
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The hippocampal region is vitally implicated in episodic memory. Episodic 

memory allows one to remember complex experiences, storing what 
happened as well as the spatiotemporal context in which it happened. Of 
central importance is the temporal organization of events that constitute an 
episode (Tulving, 1983). Yet, little is known about the temporal (when) aspect 
of episodic memory. In addition, rodent studies demonstrate that the 
hippocampal region is also fundamental for spatial navigation. Yet, recent 
reports show that besides canonical spatial correlates, as place cells (O’Keefe 
& Dostrovsky, 1971) and grid cells (Hafting et al., 2005), time cells (Gill et al., 
2011; MacDonald et al., 2011; Pastalkova et al., 2008; Kraus et al., 2013, 
2015, Salz et al., 2016) are also found in the hippocampus (HIPP) and 
entorhinal cortex (EC). Thus, the HIPP and EC not only serve spatial 
orientation and memory, but seemingly also report the passage of time. These 
findings are suggestive of a putative time-representation mechanism, in stark 
parallel with the spatial correlates found in the EC-HIPP system. Nonetheless, 
little is still known about the interaction of EC and HIPP in the encoding of 
chronological information. To fully understand the encoding of time in the 
HIPP and EC, pure temporal processes need to be dissociated from spatial 
coding. Our goal is to develop and optimize a behavioral paradigm to 
disentangle time from place-related neural activity. In order to accomplish this, 
we developed a novel task on a linear track: immediately before performing 
trajectories, animals perform a fixed interval-timing task. Cued by a light, 
animals are expected to learn to perform waiting periods in a defined region of 
the linear track, before performing the spatial trajectory. By recording neural 
activity in the EC-HIPP in animals performing such paradigm, we will answer 
fundamental questions concerning time coding in the hippocampal system. 

 
Keywords: Episodic Memory, Timing, Hippocampus, Entorhinal Cortex  
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Plenoptic cameras allow to sample the lumigraph, the 4D lightfield. The 

lightfield conveys more information than its corresponding transformation into 
a two-dimensional space that occurs in conventional cameras. Nonetheless, 
plenoptic cameras make a trade-off  between spatial and angular resolution. 
The knowledge of the disparity map allows to improve the resolution of these 
cameras using superresolution techniques. Nonetheless, the disparity map is 
often unknown and must be recovered from the lightfield captured. Hence, in 
this work, we focus on improving the disparity estimation using the structure 
tensor analysis of the epipolar plane images. The dense estimation of the 
disparities is based on an alternative view of the lightfield that is based on a 
hypercube representation. Using this alternative view, we formalize a data 
fusion problem for a total variation regularization using the Alternating 
Direction Method of Multipliers by considering different observations of the 
hypercube. Assuming periodic boundary conditions allowed us to integrate the 
full 4D lightfield efficiently using the frequency domain. We applied this 
methodology to a synthetic dataset. The disparity estimations are more 
accurate than those of the structure tensor. 
 
Keywords: Lightfield, Disparity, Denoising, Total Variation  
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NEURODEGENERATION AND REGENERATION 

 
Interaction between cannabinoid type 1 and type 2  
receptors in the modulation of subventricular zone 
and dentate gyrus neurogenesis 
  
Rui Rodrigues* (1), Filipa Ribeiro* (1), Filipa Ferreira (1), Ana Sebastião (1), 
Sara Xapelli (1) (* Shared first authors) 
(1) Institute of Pharmacology and Neurosciences, Faculdade de Medicina, Universidade de 
Lisboa, Instituto de Medicina Molecular (IMM), Lisboa, Portugal 
 

In the adult mammalian brain neurogenesis occurs mainly in two 
neurogenic niches, the subventricular zone (SVZ) and the subgranular zone 
(SGZ) of the dentate gyrus (DG). Strikingly, cannabinoid type 1 and 2 
receptors (CB1R and CB2R) have been shown to differently modulate 
neurogenesis. However, the interaction between CB1R and CB2R and its 
impact on neurogenesis has never been investigated. Results from in vitro 
experiments, using SVZ and DG stem/progenitor cells from early postnatal 
(P1-3) Sprague-Dawley rats, demonstrated that non-selective cannabinoid 
agonist WIN55,212-2 (1µM) treatment promoted DG cell proliferation 
(measured by BrdU staining) (P<0.01) but not SVZ cell proliferation. 
Moreover, the effect on DG cell proliferation was blocked when cells were pre-
incubated with CB1R (AM251, 1 µM) or CB2R (AM630, 1µM) selective 
antagonists. Additionally, CB1R selective activation (ACEA, 1µM) promoted a 
significant increase in SVZ cell proliferation (P<0.001) while only co-activation 
of CB1R and CB2R (ACEA+HU-308, 1µM) induced DG cell proliferation 
(P<0.001). These effects were also abolished by CB1R or CB2R selective 
antagonists. Moreover, treatment with WIN55,212-2 induced SVZ and DG 
neuronal differentiation (measured by NeuN staining) (P<0.01). Similarly, 
ACEA+HU-308 (1µM) promoted a significant increase in SVZ and DG 
neuronal differentiation, and this effect was blocked in the presence of CB1R 
or CB2R selective antagonists. Data suggests a bidirectional cross-
antagonism happening at distinct levels in SVZ and DG, in which CB1R 
antagonists have the ability to block CB2R agonist-mediated effects on 
neurogenesis and vice-versa. In summary, our findings indicate a novel 
interaction between CB1R and CB2R responsible for the modulation of 
neurogenesis in the two major neurogenic niches. Ultimately, this may 
contribute to unravel the mechanisms behind the action of endocannabinoids 
in the brain and to develop potential cannabinoid-based proneurogenic 
therapeutic tools. 
 
Keywords: Postnatal Neurogenesis; Subventricular zone; Dentate gyrus; 
Cannabinoid type 1 receptor; Cannabinoid type 2 receptor 
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Introduction: Magnetic stimulation (MS) of the peripheral and central 

nervous system has driven an increasing clinical interest since the 1980's. 
Modelling studies of the electric field (E-field) distributions and neuron 
mathematical models contributed to understand the physical effects 
underlying MS mechanisms. These results can improve coil design and 
optimize clinical protocols. The main objective of this study is to calculate the 
E-field distribution in the lumbar spinal cord (SC) during spinal MS, for clinical 
applications. 

Methods: A realistic MRI-based human model was built using the MIMICS 
software (v16, http://www.materialise.com/mimics). Calculations of the 
primary E-field were performed with MATLAB (2015b, www.mathworks.com) 
and the secondary E-field with COMSOL Multiphysics (4.3b, 
www.comsol.com). The figure-8 coil was based on Magstim’s double 70 mm 
model centred over T12 spinous process. Two orientations were considered 
for the coil: IS, inferior-superior; LR, left-right. The time derivative of the 
current in the coil was set to 61.6 A/micro s. 

Results: The E-field’s magnitude distributions in the spinal white matter 
(WM) and grey matter (GM) for the IS configuration reached maxima values of 
26.0 and 21.9 V/m, respectively, in the lumbo-sacral region. The E-field is 
oriented along the caudal-rostral direction. For the LR model, the lower 
lumbar and sacral SC show the highest values, reaching 15.2 and 11.8 V/m in 
the WM and GM, respectively. The E-field’s direction is medial-lateral 
direction in this region. 

Discussion: MS of the SC produced an E-field magnitude < 100 V/m, not 
sufficient for stimulating excitable nervous tissue. A different geometry and 
settings of the magnetic coil may be required for lumbar SC excitation. The 
two configurations present different E-field directions, which could be useful 
for specific clinical purposes. 
 
Keywords: magnetic stimulation, lumbar spinal cord, electric field modelling 
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The technique of Magnetic resonance imaging (MRI) has been extensively 

used to study Parkinson’s Disease (PD), mostly focusing on early stages of 
the disease, particularly in the differential diagnosis. There is, therefore, a 
need to find new imaging features that could help monitor disease 
progression and improve imaging characterization of late stage PD. This 
study used neuromelanin-sensitive and volumetric MR images in PD patients 
at different stages of the disease, and investigated patterns of change with 
disease progression. 

 A semi-automated segmentation tool was optimized, specialized in the 
detection of the substantia nigra´s (SN) high signal area, using neuromelanin-
sensitive MRI (NM-MRI). The SN signal was measured in healthy subjects, 
early, intermediate (2-5yrs) and late stage PD patients. Also, signal intensity 
changes were assessed. Volumetric changes on the involved brain structures 
were evaluated, using Freesurfer for the automatic brain segmentation.  

The SN area was markedly decreased in the PD groups compared with 
age-matched controls. It was possible to discriminate PD patients from 
healthy individuals with high sensitivity and specificity (90% and 95%, 
respectively). Among the PD groups, a tendency for a reduction of the SN 
area was observed with disease progression. Signal contrast changes were 
observed throughout the course of the disease, increasing in the late stage 
group in comparison with the 2-5yrs disease group, suggesting a medication 
response.  

A significant hippocampus atrophy was found on the late stage group 
compared with early stage patients. 

The results suggest both SN area in NM-MRI and the hippocampus 
volumetric measurements could be useful biomarkers for clinically monitor the 
progress of PD. 
 
Keywords: Parkinson's Disease, MRI, Neuromelanin 
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Chronic stress, brain insult and Alzheimer’s disease share a common 

feature of dysregulation of adenosinergic system, characterized by a long-
term robust upregulation of A2A receptors (A2AR) in cortical and hippocampal 
regions that leads to excitotoxicity phenomena, dendritic retraction and 
memory and synaptic plasticity impairment (Batalha et al, 2013, Mol. 
Psychiatry). Although little is known on the mechanism involved in this A2AR 
upsurge, different studies have found similarities between this type of 
dysregulation and those found in aged animals (Cunha et al., 1995, 
Neuroreport.; Lopes et al, 1999, J Neurochem.), suggesting that this A2AR 
upregulation is an early-aging phenotype and may be instrumental in driving 
neurodegeneration. 

In order to clarify the involvement of different cellular subsets in the A2AR 
hippocampal dysregulation, we characterized glial cell phenotype in a model 
of transgenic rats with a postnatal overexpression of human A2AR conditional 
to the glutamatergic forebrain neurons [Tg(CaMKII-hA2AR)], which displays 
age-like alterations in hippocampal function, with cognitive, synaptic and 
molecular impairments that are reversed upon A2AR blockade (Batalha et al, 
2013, Mol. Psychiatry; Batalha et al, 2016, Sci Rep.) 

We found that human A2AR overexpression in forebrain neurons is 
sufficient to drive significant changes in glial cell function, inducing a primed 
state of microglia that resembles early states of activation process and an 
asthenic phenotype of astrocytes. Therefore, the pathological process of A2AR 
dysregulation derives from a synergy of synaptic and glial dysfunction, 
mimicking features of hippocampal aging. 
 
Keywords: A2A receptors, aging, microglia, astrocytes 
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S100 cytokines have been implicated in Alzheimer’s disease, participating 
in several toxic pathways including inflammatory response. S100B is one of 
the most abundant brain proteins and is expressed primarily by astrocytes. It 
is a dimeric protein whose structure and functional regulatory interactions with 
other proteins are modulated by calcium-binding through EF-hand motifs. We 
established that such structural changes in S100 proteins expose regions with 
high potential to trigger aggregation reactions [1] and influence the 
aggregation of other proteins [2]. S100B is known to be increased nearby 
amyloid plaques and to self-assemble into higher order oligomers in vitro [3]. 

Here we report the development of synthetic peptides and nanobodies 
targeting S100B. In one approach we combined computational and 
experimental approaches to design and synthesize peptides comprising 
tandem repeats of aggregation prone regions of S100B, that are being used 
as tools to study effects on S100B aggregation and its potential use to 
regulate S100B levels through selective precipitation. In another approach, we 
developed a library of ca. 20 families of nanobodies raised against the S100B 
dimer and tetramer. We posit that these nanobodies will be able to regulate 
interactions between S100B and other proteins such as the AGE receptor. 

Also, these allosteric nanobodies against S100B can have the potential to 
control the dynamic range of S100B conformations and therefore modulate 
the cellular response in which this pro-inflammatory cytokine is involved. We 
expect to generate knowledge that will translate into the potential use of 
S100B as a new druggable target to prevent or ameliorate inflammation in 
neurodegeneration. 
 

Keywords: Protein aggregation, peptides, nanobodies, neuroinflammation 
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Adult neurogenesis has been shown to be significantly impaired in 

Alzheimer´s disease (AD) brains, affecting the compensation of neuronal loss. 
Moreover, metabolic and mitochondrial dysfunctions have been increasingly 
linked to impaired neuroplasticity and neurogenesis in aging and 
neurodegeneration. Notably, the transcription factor peroxisome proliferator-
activated receptor γ (PPARγ) coactivator 1α (PGC-1α), by controlling the 
removal of mitochondrial ROS by-products, may also affect neural stem cell 
(NSC) fate. Despite the fact that diminished PGC-1α levels occur in AD, the 
impact of PGC-1α-mediated mitochondrial alterations on neurogenesis 
process has never been explored. By using a monolayer mouse NSC line, we 
aimed to investigate the effect of amyloid β (Aβ) peptide on NSC fate, namely, 
by dissecting its influence on NSC mitochondrial stress. Our results showed 
that Aβ1-42 incubation markedly reduces NSC proliferation and viability in a 
dose-dependent manner, as assessed by decreased BrdU incorporation and 
increased cell death. Regarding mitochondrial effects, high levels of Aβ1-42 
were shown to reduce PGC-1α, mitofusin 2 and phospho-CREB total levels 
while enhancing mitochondrial ROS and decreasing ATP levels, as 
determined by western blot and flow cytometry, respectively. More 
importantly, both in neuronal and gliogenic differentiation conditions, Aβ1-42 
exposure resulted in a decrease of βIII-tubulin- and GFAP-positive cells 
compared with control. 

Thus, our data suggest that mitochondrial oxidative stress induced by Aβ1-
42 delays NSC proliferation and differentiation. Future experiments include 
the modulation of PGC-1α in this cellular context and the evaluation of its role 
in Aβ1-42-mediated changes on NSC fate to ultimately improve neuronal 
regeneration in AD. 
 
Keywords: Neurogenesis, Alzheimer's disease, mitochondrial bioenergetics 
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Amyotrophic Lateral Sclerosis (ALS) is a neurodegenerative disease, 
rapidly progressive and fatal, characterized by the loss of motor neurons 
(MN). Increasing evidences highlight the involvement of surrounding glial cells 
in MNs death. To better understand the contribution of glial cells to the onset 
and ALS progression, we studied the expression of glial- and neuronal-related 
markers in cortical tissue of wild-type and SOD1G93A mice, in pre-
symptomatic (PS, 4-5 weeks) and symptomatic (S, 14-15 weeks) stages.  
SOD1 accumulation was mainly observed in S stage, which might be 
associated with the reduced expression of two factors involved in the unfolded 
protein response, p-eIF-2α and ATF-4. Regarding neuronal integrity, we 
observed descreased PSD-95 and synaptophysin expression, together with 
reduced NeuN and ChAT expression levels, only in S stage. Concerning glial 
behavior, we observed decreased GFAP, GLT-1/GLAST, and increased 
S100B and Cx43 (astrocytes-related markers) expression levels in S mice. 
These alterations suggest a dysfunctional/reactive astrocytic phenotype 
contributing to MNs loss. Curiously, reduced Iba-1 (microglia marker) 
expression was observed in S stage, while MBP (oligodendrocyte marker) 
expression was decreased in PS stage. Moreover, concerning inflammatory 
environment, decreased miR-146a levels were observed in PS stage, 
however, its reduction was more evident in S stage, together with decreased 
miR-21 levels.  

Altogether, our results highlight astrocytes as the glial cell type that most 
contributes to MNs loss and ALS progression. Therefore, it is extremelly 
important to clearly know the phenotype of these dysfunctional/reactive 
astocytes to develop effective therapies capable to prevent or revert the 
harmful effect in MNs.  
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Phrase-level prosody plays a crucial role in language processing and 

language development, as shown by studies on spoken language 
comprehension (Millotte et al. 2007), artificial grammar learning (Langus et al. 
2012) and prosodic bootstrapping (Hohle 2009). Intonational phrase 
boundaries (IPB) mostly coincide with major syntactic boundaries. The 
Closure Positive Shift (CPS) indexes the perception of IPB, but it is still 
unclear whether this effect is triggered by prosodic information only 
(Pannekamp et al., 2005) or relies on syntactic knowledge (Mannel et al., 
2013). This study investigated the CPS in IPB perception in European 
Portuguese, a language where pitch movements combined with boundary 
lengthening are mostly confined to IP-edges, namely the IP-final stressed 
syllable and the boundary syllable. Delexicalized sentences were used to 
address the debate of whether the CPS is, or not, purely prosody-driven. 
Results showed a CPS in response to IPB in delexicalized utterances with no 
syntactic information (F(1,23)=15.48, p<.001, ɳ2=0.52). Moreover, the CPS 
response was stronger and later when lexical stress and IPB overlapped, than 
when lexical stress preceded IPB. These findings indicate that brain 
responses to IPBs are purely prosody-driven, and are modulated by the 
distribution of nuclear prominence and prosodic boundary cues. 

 
Keywords: Intonational Phrase Boundary, Closure Positive Shift, Event-
Related Potentials, Language processing 
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Visual word recognition: Word complexity  
and Word Processing   
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Lexical processing with focus on morphological word structure is a 

relatively unexplored domain in reading research, namely in European 
Portuguese. Our main goal is to understand how morphological constituents 
are represented in the speakers’ internal lexicon, and how these 
representations are applied in visual word recognition (VWR), prior to lexical 
access. The framework used in this work is the Lexical quality hypothesis 
(Perfetti & Hart, 2001).  

The study we present was developed according to a morphological 
masked priming paradigm, with a lexical decision task. We set 3 different 
conditions considering the prime/target morphological relationship: base word 
and a regular derived word (desejo/desejoso); base word and derived word 
with allomorphy of the suffix (defeito/defeituoso); base word with a lexicalized 
derived word (água/aquoso). Lexical items were controlled for length and 
frequency. Two duration prime times were used: 50ms and 100ms. We 
expected to find evidences of positive priming the shallower is the structural 
relationship between words, and the earlier the VWP processes are captured.  
At 50ms presentation, there is significant difference in reaction times for both 
children and adults in the three conditions. At the 100ms, we found no 
significant differences in the reaction times in children, and in adults there is 
differences just in base word/regular derived word and in base word/derived 
word with suffix allomorphy. Our results suggest that morphology does play a 
role in VWR in both groups and they also suggest that this effect occurs in the 
very early stages of the reading process. 
 
Keywords: Morphological priming; visual word recognition; word processing; 
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Introduction: Visual backward masking (VBM) is strongly deteriorated in 

schizophrenia patients. VBM is a potential endophenotype of schizophrenia 
reflecting the genetic underpinnings of the disease (Chkonia et al., 2010). 
Masking deficits are highly correlated with reduced N1 amplitudes as shown 
by the Global Field Power (GFP; Plomp et al., 2013). Here, we investigated 
the electrophysiological correlates of VBM in first-order relatives of 
schizophrenia patients. 

Methods: We tested 93 schizophrenia patients, 55 non-affected first-
degree relatives and 76 matched healthy controls, in a VBM paradigm while 
recording the electroencephalography (EEG). In our VBM paradigm, a vernier 
target, i.e. two vertical bars that are slightly offset in the horizontal direction. 
After the target, a mask follows. The observers had to discriminate the offset 
direction by pushing the corresponding button. We had three conditions: 
target only and two VBM conditions, with long and short inter-stimulus 
intervals (ISI). 

Results: Patients showed decreased vernier offset discrimination in all 
conditions, while the relatives performed at the same level as the controls. 
Performance was significantly correlated with the EEG N1 amplitude, as 
measured by the GFP. Most interestingly, N1 amplitudes were higher in 
relatives compared to controls for target only and short ISI, while they were 
lower in patients relative to controls as previously reported (Plomp et al., 
2013). For the relatives, N1 amplitudes were at the same level in all 
conditions; however, for controls and patients, N1 amplitudes increased with 
task difficult, e.g., amplitudes in the long ISI condition were lower than in short 
ISI condition.  

Conclusions: We propose that relatives use a compensation mechanism 
tuning the brain to maximum performance in all conditions. However, as 
relatives are already at the peak of their activations, increasing task difficulty 
does not change brain processing.  
 
Keywords: backward masking, schizophrenia, relatives, 
electroencephalography (EEG), N1 
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This research study is essentially geared towards the assessment of 

current and pre-morbid personality characteristics in Alzheimer's Dementia. 
The Five-Factor Personality Model is taken as a reference. The study was 
conducted with four groups, which were assessed using the NEO-Five Factor 
Inventory (NEO-FFI), mainly in the form of individual interview sessions. 
Current personality measure: Alzheimer's Dementia Group, consisting of 44 
female participants (M = 81.36 years); Control Group, consisting of 80 female 
participants from the population at large (M = 75.84 years). Pre-morbid 
personality measure: Alzheimer's Dementia Group Informants (n = 40); 
Control Group Informants (n = 42). The results are in line with the literature 
review and provide new research data. Some findings are analyzed as 
accentuations of previously existing characteristics, as high Neuroticism, and 
reflecting a possible continuum from pre-morbid to current personality, as low 
Openness to Experience and low Agreeableness. In order to increase 
sensitivity towards an early diagnosis with practical implications for current 
clinical diagnosis, future empirically-based research should take a set of 
personality variables into account in the evaluation of Alzheimer's Dementia 
diagnosis. 
 
Keywords: Alzheimer's Dementia; Personality; Psychological Assessment; 
Aging 
 
 
 

 
 
 
 
 
 
 
 
 
 

P11 



52 

Simultaneous recording of Oc2M and  
hippocampal activity in a freely behaving animal  
 
Jorge Cardoso (1), Miguel Remondes (1) 
(1) Instituto de Medicina Molecular, Faculdade de Medicina, Universidade de Lisboa, 
Lisbon, Portugal 

  
The analysis of neuronal activity during behaviour triggered the discovery 

and decoding of specialized processing units. Place-cells, grid-cells and 
speed-cells represent a major progress in our understanding of how the brain 
stores and organizes spatial context information. How do sensory stimuli 
contribute to the formation of an episodic memory is still unknown. 

 
In order to reveal the mechanisms underlying the integration of sensory 

stimuli in the formation of spatial memory, we are simultaneously recording 
neuronal activity from Oc2M, a cortical area  integrating multiple sensory 
modalities, and hippocampus, while rats perform trajectories conditioned on 
manipulated sensory cues (Nakamura K., 1999; Kimura et al., 2004; Pinto-
Hamuy et al., 2004). Causal relations between perception, the formation of 
neural maps, and behavioural performance will be further tested through a 
combination of awake-behaving electrophysiology recordings, and event-
driven neural manipulation using opto- and pharmacogenetics (Chow et al., 
2010; Remondes & Wilson, 2013). 

 
Here we present preliminary data of our behavioural manipulations and in-

vivo electrophysiology: Rattus novergicus is chronically implanted with a set of 
30 adjustable tetrodes. LFP, multi-unit and single-unit activity is 
simultaneously recorded from OC2M and hippocampus in a freely behaving 
animal.  
 
 
Chow BY et al. (2010) High-performance genetically targetable optical neural silencing by light-
driven proton pumps. Nature. 2010 Jan 7;463(7277):98-102.  
Nakamura K. (1999) Auditory spatial discriminatory and mnemonic neurons in rat posterior 
parietal cortex.J Neurophysiol. 1999 Nov;82(5):2503-17. 
Pinto-Hamuy T et al. (2004) Neurotoxic lesion of anteromedial/posterior parietal cortex disrupts 
spatial maze memory in blind rats.Behav Brain Res. 2004 Aug 31;153(2):465-70. 
Remondes M., Wilson M. A. (2013) Cingulate-hippocampus coherence and trajectory coding in a 
sequential choice task., Neuron 80, 1277–89 2013." 
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Online Adaptation of a Robot Body Schema Based on 
Internal Simulation and Multisensory Feedback  
 
Pedro Vicente (1), Lorenzo Jamone (1), Alexandre Bernardino (1) 
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Humans develop body awareness through an incremental learning process 

that starts in early infancy, and probably even prenatally. Such awareness is 
supported by a neural representation of the body that is constantly updated 
with multimodal sensorimotor information acquired during motor experience 
and that can be used to infer the limbs' position in space and guide motor 
behaviors: a body schema. Although it is yet not clear how much of this 
knowledge is “innate” and how much is ecologically learned, and what are the 
underlying representational structures, it is evident that a continuous 
adaptation is performed, both at a kinematic and at a dynamic level, to cope 
with a number of gradual and abrupt modifications that the human body faces 
over time. Endowing humanoid robots with similar adaptation capabilities is a 
major challenge for cognitive developmental roboticists.  

In this work, we propose a novel approach to obtain automatic adaptation 
of the robot body schema and to improve the robot perceptual and motor skills 
based on this body knowledge. Predictions obtained through a mental 
simulation of the body are combined with the real sensory feedback to 
achieve two objectives simultaneously: body schema adaptation and 
markerless 6D hand pose estimation. The body schema consists of a 
computer graphics simulation of the robot, which includes the arm and head 
kinematics (adapted online during the movements) and an appearance model 
of the hand shape and texture. The mental simulation process generates 
predictions on how the hand will appear in the robot camera images, based 
on the body schema and the proprioceptive information. These predictions are 
compared to the actual images using Sequential Monte Carlo techniques to 
feed a particle-based Bayesian estimation method to estimate the parameters 
of the body schema. During the last two years, we performed extensive 
experiments with the iCub humanoid robot to support the validity of our 
approach. 
 
Keywords: humanoid robot; internal learning model; simulation; body schema 
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The role of the Orbitofrontal cortex  
in allocentric spatial navigation in rats 
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In previous research, the function of orbitofrontal cortex (OFC) has been 

linked to reward representation, namely expected outcome.  
Also, this brain area is causally relevant during reversal learning as lesions 

of OFC consistently lead to deficits in reversal tasks.  
Although most work in this brain area has been focusing on those lines of 

research, some evidence indicates that the OFC can also have a role in 
allocentric spatial navigation.  

Indeed, it has been shown the lesioning the ventral-lateral region of OFC 
leads to performance deficits in an allocentric, but not egocentric, navigation 
task.  

Also, one particularly interesting finding is that OFC neurons might 
represent future goal locations before the rats performs an action to reach the 
goal, although a clear distinction between representation of goal location and 
action towards goal was hard to define.   

Hence, in this work, we are interested in determining whether the OFC 
represents goal location, thus being important and potentially causally 
implicated in allocentric navigation. To achieve this, we created an odor-
guided allocentric spatial navigation task designed to clearly dissociate the 
actions performed from goal locations. In order to be rewarded, rats must 
associate four odors with four goal locations. While rats are perform in this 
task, electrophysiological data is being recorded from the OFC.  
 
Keywords: orbitofrontal cortex, spatial navigation, allocentric navigation, goal 
location 
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NEURODEGENERATION AND REGENERATION 
 
Subventricular administration of the bile acid 
tauroursodeoxycholic acid increases neural stem cell 
pool and early neurogenesis in the adult brain 
 
Rita Soares (1,2), Filipa Ribeiro (2), Sara Xapelli (2), Ana Sebastião (2), 
Cecília M. P. Rodrigues (1), Susana Solá (1) 
(1) Research Institute for Medicines (iMed.ULisboa), Faculdade de Farmácia, 
Universidade de Lisboa, Portugal; (2) Instituto de Medicina Molecular (iMM), 
Faculdade de Medicina, Universidade de Lisboa, Portugal 

 
Although neurogenesis occurs in restricted regions of the adult mammal 

brain, neural stem cells (NSCs) produce very few neurons during ageing or 
after injury. Thus, the identification of novel molecules responsible for life-long 
activity of NSCs represents a major key issue. Recent evidence suggests that 
mitochondria affect the proliferative and differentiation potential of NSCs. Our 
group has discovered that the endogenous bile acid tauroursodeoxycholic 
acid (TUDCA) is an anti-apoptotic agent and neuroprotective in several animal 
models of neurodegenerative diseases. Recently, in a mouse NSC line, 
TUDCA was also shown to prevent mitochondrial apoptotic events at early-
stages of neural differentiation and enhance NSC proliferation and self-
renewal potential. 

The aim of this study was to determine the effect of TUDCA in mammalian 
neurogenic niches, the dentate gyrus (DG) of the hippocampus region and the 
subventricular zone (SVZ) of the lateral ventricles, in rat primary cultured 
SVZ- and DG-derived NSCs and in the rat brain. Curiously, our results 
showed that SVZ-derived NSCs were much more sensitive to TUDCA 
modulatory properties than DG-derived NSC. In fact, TUDCA was able to 
significantly induce NSC proliferation, self-renewal and neurogenesis in SVZ-
derived NSCs, but not in DG-derived cells. The TUDCA-induced 
neurogenesis effect, in turn, was associated with an upregulation of specific 
differentiation-associated mitochondrial events, including mitochondrial fusion 
mechanisms and mitochondrial biogenesis and antioxidant defense. In 
agreement, subventricular administration of TUDCA in rats showed a 
significant rise in proliferating NSCs in SVZ region with the concomitant 
enhancement of early differentiating neural progenitors in this niche. 

Collectively, our data suggest a potential beneficial effect of TUDCA in 
impaired neurogenesis, such as that occurring in ageing and 
neurodegenerative diseases. 
 
Keywords: mitochondrial stress; neural stem cell fate; neural stem cell 
proliferation; tauroursodeoxycholic acid. 
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Adenosine A2A receptor activation regulates postnatal 
hippocampal neurogenesis  
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Constitutive neurogenesis takes place in both adult mammalian 

subventricular zone (SVZ) of the lateral ventricles and in the subgranular zone 
(SGZ) of the dentate gyrus (DG) in the hippocampus. Previous in vitro 
experiments, performed by us, using either DG or SVZ cultures demonstrated 
that adenosine A2A receptor (A2AR) agonist/antagonist did not alter cell viability 
nor proliferation of neural stem/progenitor cells. Interestingly, A2AR activation 
promoted DG neuronal differentiation, only in DG cultures but not in SVZ. 
Hence, we wanted to study the role of A2AR exogenous activation in the SVZ 
and SGZ derived in vivo neurogenesis, namely in progenitor cell proliferation 
and in the number of new neurons. 

For that, a cannula was inserted in the lateral ventricle of 6 week-old rats 
and connected to an osmotic mini pump, from where A2AR agonist CGS 
21680 or the vehicle were delivered continuously for 28 days. To study neural 
stem/progenitor cell proliferation, BrdU was administered intraperitoneally (ip) 
twice at the end of 28 days with 2h interval, with the last injection 2h before 
perfusion. To study neuronal differentiation, BrdU was administered ip twice a 
day, with 12h interval, for the first 3 days after surgery.  

Data show that A2AR activation does not affect SGZ-derived progenitor cell 
proliferation, BrdU+ cells, but promotes an increase in the number of 
neuroblasts, DCX+ cells, and new neurons, BrdU+/NeuN+ cells, in the DG. 
Accordingly with the previously obtained in vitro results, the in vivo data 
shows that the percentage of new neurons originated from the DG are 
enhanced in the presence of the A2AR agonist. On the other hand, similarly to 
the in vitro results, A2AR exogenous activation did not affect SVZ progenitor 
cell proliferation nor the number of new neurons. 

Taken together, A2AR activation differently affects the neurogenic niches, 
while promoting neurogenesis in the postnatal hippocampus, SVZ is not 
altered. 
  
Keywords: adenosine A2A receptor, dentate gyrus, neurogenesis, 
subventricular zone  
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Imagiological Study of Parkinson’s disease patients 
carrying a LRRK2 or GBA mutation 
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Robótica, Instituto Superior Técnico, Universidade de Lisboa, Portugal 
 

Introduction: A few genetic mutations have been identified as being 
associated to increased susceptibility to Parkinson’s disease (PD). Among 
these, the LRRK2 and GBA genes stand out due to the frequency of 
associated cases [1, 2]. A recent study showed that Neuromelanin-sensitive 
Magnetic Resonance Imaging (NM-MRI) of 8 patients with LRRK2-related PD 
displayed a significant decrease in Substantia Nigra’s (SN) volume compared 
to healthy subjects [3]. Our goal was to compare the SN area in patients with 
LRRK2 or GBA mutations with measurements in patients with idiopathic PD. 
The volume of the mesencephalon was also evaluated. 

Methods: NM-MRI were analyzed including: 10 control subjects, 13 
subjects with LRRK2-related PD (3 with G2019S mutation and 10 with 
R1441H mutation), 3 with GBA-related PD and 13 with idiopathic PD. The SN 
area was assessed using the Osirix software, through semiautomatic 
segmentation of the hyperintense signal area in NM-MR images. The Contrast 
Ratio (CR) in the SN versus a control region in the crus cerebri was also 
evaluated. The mesencephalon volume was estimated from MPRAGE images 
of the same sample using FreeSurfer. Potential differences between the 
groups were investigated. 

Results and Discussion: NM-MRI of the SN can accurately differentiate 
PD patients with LRRK2 mutations from controls. The CR decreased in the 
SN’s lateral region in PD patients, known to be the most affected SN region in 
the presence of the disease. No difference between groups was detected 
when comparing the mesencephalon volumes, which supports the hypothesis 
that a change in the neuromelanin area in SN is not due to a volumetric 
change. Our results contribute to evaluate NM-MRI as a possible diagnostic 
biomarker of LRRK2-related and GBA-related PD and support the need for 
future studies in NM-MRI in asymptomatic carriers. 
 

Keywords: Parkinson’s Disease, LRRK2 Gene, GBA Gene, Neuromelanin-
sensitive Magnetic Resonance Imaging  
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Dissecting the effect of Parkinson’s Disease related 
PINK1 mutations on kinase activity 
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Parkinson’s disease (PD), the second most common neurodegenerative 

movement disorder, affects approximately 2% of the population over 65. At 
present, there is only symptomatic but no causal cure for PD. Mitochondria 
are double membrane-bound organelles essential for energy production and 
cellular homeostasis in eukaryotic cells. Defects in this organelle are the 
underlying cause of several neurological disorders, namely PD. This 
mitochondrial connection has been furthered strengthened by the 
identification of mutations in the PINK1 gene that are linked to early-onset 
recessive PD. PINK1, a mitochondria targeted Ser/Thr kinase, regulates ATP 
production in healthy mitochondria by phosphorylating Complex I of the 
Electron Transport Chain. However, in damaged mitochondria PINK1 will 
phosphorylate Parkin and signal mitochondria for clearance via mitophagy. 
Although understanding the regulation of PINK1 activity is pivotal to interpret 
how PINK1 executes its different functions in both healthy and damaged 
mitochondria, it still remains unclear how PINK1 induced loss-of-function can 
affect the kinase activity and the overall (auto)phosphorylation status of 
PINK1. Our work aimed to understand how the PD-causing clinical mutations 
(G309D, L347P, E417G, H271Q and W437X) of PINK1 can affect its kinase 
activity and consequent substrate phosphorylation, namely Parkin. For this, 
we have generated PINK1 clinical mutant forms and accessed their ability to 
phosphorylate the substrate Parkin and to (auto)phosphorylate PINK1 by 
using an in vitro phosphorylation assay. Additionally, by using 
immunofluorescence techniques, we determined if these PINK1 clinical 
mutants are able to recruit Parkin to damaged mitochondria. We observed 
that PINK1 clinical mutants were able to recruit Parkin to mitochondria, but 
unable to restores PINK1 kinase activity, suggesting that although PINK1 
presence is sufficient to recruit Parkin to mitochondria, its kinase activity is not 
essential in this process. 
 
Keywords: Parkinson Disease, Mitochondria, Mitophagy 
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Parkin modulates inflammation and necroptosis  
in microglia 
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Necroptosis is a regulated form of cell death that depends on the kinase 

activity of receptor interacting protein 3 (RIP3) and RIP1, being negatively 
regulated by caspase-8. Parkin is an E3-ubiquitin ligase whose activity is 
typically downregulated in Parkinson’s disease (PD). Recently, microglial 
Parkin was implicated in inflammation. In this study, we investigated the role 
of Parkin in lipopolysaccharide (LPS) vs. zVAD-mediated 
necroptosis/inflammation in murine BV2 microglia cells.  

Incubation of BV2 cells with the pan-caspase inhibitor zVAD for 24 h 
resulted in high levels of cell death, as evaluated by LDH/MTS assays. 
Importantly, co-incubation of zVAD with necrostatin-1 (Nec-1), an inhibitor of 
RIP1 kinase activity, abrogated cell death to control levels, thus suggesting 
RIP1-dependent necroptosis as the cell death mechanism. Moreover, zVAD 
induced necrosome assembly, as determined by sequestration of RIP1/RIP3 
in insoluble fractions, and MLKL phosphorylation, which was abolished by 
Nec-1 co-treatment. Finally, zVAD exposure led to TNFa secretion, which 
may in turn activate necroptotic pathways by autocrine action. siRNA-
mediated Parkin knockdown strongly protected BV2 cells from necroptosis, 
which may be explained by the concomitant reduction in TNFa secretion 
triggered by zVAD exposure. Interestingly, this effect appears to be 
independent of pro-inflammatory mechanisms related to Toll-like receptor 4, 
since its activation by LPS resulted in higher TNFa expression and release in 
cells with Parkin knockdown. Further, Parkin silencing resulted in a higher 
expression of inflammatory genes upon LPS challenge for 8 h, while zVAD 
stimulation had the opposite effect. 

In conclusion, we suggest that Parkin may have alternative roles during 
LPS- vs. zVAD-driven inflammation, which may depend on TNFa production. 
 

Keywords: Inflammation, Microglia, Necroptosis, Parkin 
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in neurodegeneration 
  
Mariana Romão (1), Simone Hagmeyer (2), Andreas M. Grabrucker (2), 
Cláudio M. Gomes (1) 
(1) Faculdade de Ciências, Universidade de Lisboa, Portugal; (2) Neurocenter of Ulm 
University, Alemanha 

 
S100 proteins are Ca

2+
-binding vertebrate-specific pro-inflammatory 

signaling cytokines with tissue specific expression. These are 10-12kDa 
proteins which occur mostly as homodimers. Ca

2+
 binding occurs at two EF-

hand type sites and some homologues contain additional regulatory Zn
2+

 and 
Cu

2+
 binding sites. S100s have a dynamic cellular range of concentrations 

and oligomeric states and are involved in diverse cellular processes as 
inflammation, proliferation and differentiation. Many S100s exert extracellular 
regulatory effects and expression of a particular S100 can be induced upon 
pathological circumstances differently than in normal physiological conditions. 
Extracellular S100s are engaged in multiple cellular processes such as innate 
and adaptive immune responses, tumor cell invasion and neuroinflammation. 
In neurodegenerative diseases, such as Alzheimer’s disease (AD), 
dysregulated protein expression is a common feature that correlates with the 
misfolding of normally soluble proteins and their subsequent conversion into 
aggregates. S100s are aggregation prone proteins that form amyloid 
oligomers and therefore can influence downstream signaling and overall cell 
proteostasis. Besides, S100s forms amyloids structures in pro-inflammatory 
environments and that mechanism is facilitated by metal ions. S100A8 and/or 
A9 are consistently involved in neurodegeneration related processes and 
results suggest that mechanisms occur through protein-protein interactions 
under mediation of metal ion binding, influencing their aggregation. Further, it 
is also known that S100A8 aggregates precede the formation of plaques in 
AD mice models. Yet, during pathophysiological processes, the specific 
assembly mechanisms and processes involving S100 oligomers remains 
unclear. 

In this poster we will present and discuss our approach combining 
molecular and cellular studies in neurodegeneration models that seek to 
explore new roles for S100s as modifiers of proteostasis networks in disease. 
 
Keywords: S100 proteins, neurodegenerative diseases, amyloids 
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treatment for Alzheimer's disease? 
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Alzheimer’s disease (AD) is a neurodegenerative disease associated to a 

progressive cognitive decline. It’s well characterized by the existence of 
neurotoxic plaques in the brain that cause neuroinflammation and neural 
death (Richards & Brayne, BMJ, 2010). Until now AD has no cure, and after 
several efforts to find new drugs for its treatment, kyotorphin (KTP) has 
become to be studied. 

Described for the first time in 1979 as a powerful analgesic molecule 
(Takagi et al.,  Eur. J Pharmacol, 1979), KTP is an endogenous dipeptide - L-
tyrosyl-L-arginine, with other possible physiological roles suggested 
(Dzambazova, J Biomed, 2010). In fact, recently, it was proved that AD 
patients have decreased KTP levels in cerebrospinal fluid (Santos et al., Front 
Aging Neurosci, 2003). 

In addition, given that KTP does not cross the blood-brain barrier, a 
modified molecule was constructed - the amidated-KTP (KTP-NH2), which is 
able to reach the brain (Ribeiro et al, Mol Pharm, 2011). Moreover, collected 
evidences showed that chronic administration of KTP-NH2 to a rat AD model 
prevents learning and memory impairments through an unknown mechanism 
(Martins, Master’s thesis, ULisboa, 2016).  

Therefore, our work aims to study the effect of both peptides in 
physiological conditions and also in AD experimental conditions. To 
accomplish this, the project includes the use of primary cultures of neurons, 
acute hippocampal slices, and a well characterized AD transgenic mice model 
(3xTg-AD). 

Briefly, we started to study the effect of both KTP and KTP-NH2 peptides 
on the endogenous mechanisms of neuroprotection mediated by brain-
derivative neurotrophin (BDNF), which is impaired in AD (Jerónimos-Santos et 
al., Cereb Cortex, 2014), and also on synaptic transmission. Recently, we 
already collected data showing that these peptides interfere with the 
mechanism of neuroprotection mediated by BDNF, and that they influence the 
hippocampal synaptic transmission in a concentration-dependent manner. 
 
Keywords: Kyotorphin, Alzheimer's Disease, Neuroprotection 
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Mutant SOD1 motor neurons-derived exosomes 

trigger microglia activation and dysfunction 
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Exosomes are nanosized extracellular vesicles released by all cells, 

involved in intercellular communication, neuroinflammation and disease 
spread, such as in amyotrophic lateral sclerosis (ALS). The secretion of 
exosomes from motor neuron (MN)-like NSC-34 cells overexpressing human 
mutated superoxide dismutase 1 (mSOD1) was proposed as a mechanism of 
cell-to-cell transfer of mSOD1 toxicity. We aimed to determine the alterations 
in microglia (MG) function and reactivity triggered by the mSOD1 MN-derived 
exosomes, and exosome distribution in MN-MG co-cultures. We isolated 
exosomes from NSC-34 cells, wild-type (wt) or mSOD1, and incubated with 
N9 MG cells for 2, 4 and 24 h, or with MN-MG co-cultures for 24 h. Microglial 
response, inflammatory mediators and inflammatory microRNAs were 
assessed. 

Exosomes from mSOD1 MNs led to a loss of MG phagocytic ability, acute 
release of nitric oxide and matrix metalloproteinases-9 and -2, interleukin (IL)-
1β and tumor necrosis factor (TNF)-α expression, lasting nuclear factor-kappa 
B activation and delayed increase of senescent-like cells. Curiously, the early 
decrease in microRNA (miR)-124 and miR-146a expression induced by both 
wt and mSOD1 exosomes was followed by an increase after 24 h incubation 
with the mSOD1 exosomes, where enhanced miR-155 expression was 
similarly observed. Finally, we observed that the distribution of exosomes was 
preferentially towards MG than to MNs. Preliminary data also suggests that 
mSOD1-associated exosomes increase the microglial expression of IL-1β and 
TNF-α, together with that of alarmin HMGB1. 

Overall, exosomes from mSOD1 MNs trigger MG activation, dysfunction 
and inflammatory mediators’ production, accounting to the dissemination of 
inflammation and MN degeneration in ALS disease.  
 
Keywords: amyotrophic lateral sclerosis; SOD1; motor neuron-derived 
exosomes; microglia. 
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POSTER SESSION III 
 

BEHAVIOUR AND COGNITION 
 
Unexpected endings: Unraveling the role of the left 
inferior frontal gyrus in sentence comprehension 

Sofia Frade (1), Andrea Santi (2), Ana Raposo (1) 
(1) Universidade de Lisboa 
(2) University College London 

 
Several ERP studies have reported greater N400 amplitude to unexpected 

words relative to expected ones during sentence processing (e.g., Kutas & 
Hillyard, 1980). Research combining ERP and fMRI has associated this N400 
effect to increased activation in the anterior left inferior frontal gyrus (aLIFG), 
which has been interpreted as reflecting higher integration demands for 
unexpected words (e.g., Zhu et al., 2012). Additionally, some ERP studies 
have also found a late positive component to unexpected words, which may 
be related to a mismatch between a pre-activated expected word and the 
actual target (Federmeier et al., 2007). Therefore it may be that suppression 
of the pre-activated word is necessary in order to select the unexpected one, 
which may engage the aLIFG.  

Our fMRI study aims to disentangle the role of the aLIFG in processing 
unexpected words. Nineteen healthy participants read sentences with 
expected or unexpected ending words in either a high or low constraint 
context. If aLIFG activation reflects integration demands, then the expectancy 
effect in this region should be similar for both contexts constraints. 
Alternatively, if the aLIFG is related to suppression and selection processes, 
then expectancy effects in aLIFG should be greater for high than low 
constraint conditions.  

Results confirmed an expectancy effect in the LIFG, as this region was 
significantly more involved in the processing of sentences with unexpected 
words than expected words. This effect was observed for high constraint 
sentences, with significant clusters in left and right IFG, whereas no effect 
was found for low constraint sentences. Complementary ROI analysis in the 
aLIFG revealed that the greater activation found for sentences with 
unexpected words was only significant in high constraint contexts. These 
findings support the view that the aLIFG is associated with suppression and 
selection processes, which occur when there is a mismatch between the 
predicted and the presented word. 

 
Keywords: Sentence comprehension; Unexpected words; LIFG 
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(In)congruent scenes: eye movements  
and language production 
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In this study we want to know how visual and semantic properties of 

scenes determine linguistic production. We prepared an experiment with two 
factors: image type (photograph vs. drawing) and semantic congruency 
(congruent vs. incongruent), resulting in four experimental conditions. 24 
pictures representing natural scenes were created, each one in the four 
conditions. 

24 children (8 y/o), native speakers of European Portuguese, without 
visual or attentional deficits or language disorders, were given a picture 
viewing task, followed by 2 questions.  Participants’ eye-movements and 
linguistic production were recorded with an SMI IVIEW X™ HI-SPEED system 
and with a Logitech® Webcam Pro 9000. First fixation, fixation duration and 
gaze duration were taken from two AoI (heads and (in)congruent objet). 
Produced speech was computerized with TEITOK and measures of fluency 
(Number of words, Articulation Rate, Disfluencies, Speech Rate) and linguistic 
complexity (number of common and proper nouns referring entities 
represented in the scenes and referring inferred entities) were extracted. 
Preliminary results show that there is an effect (i) of image type and of scene 
congruency on Fixation Duration and Gaze Duration (on photographs and 
incongruent conditions); First Fixation Duration does not discriminate between 
conditions; (ii) of congruency type on speech fluency (Words, Articulation 
Rate on incongruent conditions and Speech Rate on congruent conditions) 
but not of image type; Disfluency Number does not discriminate between 
conditions; and (iii) of congruency type on the production of words with 
referential meaning (more nouns referring entities represented in the scenes 
produced on congruent conditions and more nouns referring inferred entities 
produced on incongruent conditions ) but not of image type. Results show that 
scene properties (mainly congruency) have an impact on eye movement 
patterns, on speech fluency and on the production of specific linguistic 
behaviors. 
 
Keywords: visual perception, properties of scenes, eye movements, 
language production 
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Full-blown psychosis is usually preceded by a prodromal phase known as 

At Risk Mental State (ARMS). There is no established method that identifies 
at the prodromal phase which patients will subsequently develop a more 
severe illness course. Therefore, the main goal of this project is to develop a 
method for identifying those who will go on to develop a psychotic illness once 
preliminary psychotic symptoms emerge. 

The main hypothesis underlying this project is that the onset of psychosis 
in individuals at high risk is determined by the interaction of genetic 
vulnerability, environmental stressors, cognitive style, and structural brain 
abnormalities. Information on the influence of these risk-factors on the 
transition to psychosis, from an ARMS, will be used to develop a clinical tool 
help clinicians predict the risk of illness in a given individual. 

I will apply machine learning classification, i.e. a multivariate pattern 
recognition analysis, on molecular genetics, structural neuroimaging, life 
environment and cognitive testing collected from a large sample of ARMS 
subjects (114 subjects). This approach will allow us to establish the predictive 
power of each factor, as well as of all factors combined. 

With a high translational potential, this research aims to start the 
development of a new quantitative method for identifying the subset of 
individuals at high risk who will later develop psychosis. This would permit the 
targeting of very early (and potentially preventable) clinical interventions to 
those in whom they are most needed and, with it, enhance global health care 
cost management of psychotic illnesses. 
 
Keywords: ARMS, Psychosis, Machine Learning, Multimodality 
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(2) LIMMIT lab, Faculty of Medicine, Universidade de Lisboa, Portugal 

  
Neuronal functional protein networks found in the oral proteome are 

possibly useful to characterize a healthy phenome state and trait. Proteomics 
have extensively and objectively epitomized the understanding of healthy and 
pathological physiological states or conditions [1]. Our group aims at the 
molecular characterization of cognition. 

The molecular method, conducted in 150 healthy 19-25 year-old university 
students, is composed by the objective, subjective and bioinformatics tasks. 
The objective is a proteomic evaluation of total proteins profiles and protein 
functional networks, and identification of saliva molecular profiles of cognitive 
states. The subjective assessment focuses on the phenome stratification, i.e. 
the psychological and phenomenological characterization. The bioinformatics 
assessment is a systems biology data correlation between the objective and 
subjective assessments, thru the development of a graphical user interface 
toolbox for data exploration and visualization. 

The main outcomes of this study are the neuronal-oral proteome 
characterization, the identification of salivary healthy cognitive molecular 
networks and multi-omics data-mining solutions. [8] 
 
Keywords: physiological states, traits, molecular, multi-omics 
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Efficient Resource Allocation  
for Sparse Multiple Object Tracking 
 
Rui Figueiredo (1), João Avelino, Atabak Dehban, Alexandre Bernardino, 
Pedro Lima, Helder Araújo 
(1) Institute for Systems and Robotics 

 
In this work we address the multiple person tracking problem with resource 

constraints, which plays a fundamental role in the deployment of efficient 
mobile robots for real-time applications involved in Human Robot Interaction. 
We pose the multiple target tracking as a selective attention problem in which 
the perceptual agent tries to optimize the overall expected tracking accuracy. 
More specifically, we propose a resource constrained Partially Observable 
Markov Decision Process (POMDP) formulation that allows for real-time on-
line planning. Using a transition model, we predict the true state from the 
current belief for a finite-horizon, and take actions to maximize future 
expected belief-dependent rewards. These rewards are based on the 
anticipated observation qualities, which are provided by an observation model 
that accounts for detection errors due to the discrete nature of a state-of-the-
art pedestrian detector. Finally, a Monte Carlo Tree Search method is 
employed to solve the planning problem in real-time.  The experiments show 
that directing the attentional focci to relevant image sub-regions allows for 
large detection speed-ups and improvements on tracking precision. 
 
Keywords: Active Sensing, Constrained Resource Allocation, Multiple Object 

Tracking 
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Recall of past experiences and the generation of potential futures (i.e., 

predictions and expectations) are integral in directing behaviours.  However, it 
is the degree of trustworthiness (i.e., confidence) that an animal has in its 
prior experiences which significantly influences learning in response to 
uncertainty.  During behaviour, to make past experiences available to inform 
predictions, the neural patterns of prior experiences are reactivated by sharp 
wave/ripple (SWR) oscillatory activity within the hippocampus.  Here we report 
on a behavioural paradigm which has been developed to enable us to 
investigate hippocampal neural correlates of confidence.   

In this probabilistic reward paradigm, rats are trained to associate three 
different light cues to three distinct reward ports at which the probabilities of 
receiving reward are 0.2, 0.5 and 0.8 respectively.  The ports are placed in 
different spatial locations on an elevated open field. The light cues are 
presented when an animal enters a home location.  In the forced choice trials, 
upon presentation of a light cue, the rat visits the corresponding location 
where they must wait for a period of 5 secs prior to a reward of chocolate milk 
being presented.  Presentation of reward is dependent on the given reward 
frequency assigned to the port.  The willingness to wait for a reward serves as 
an indicator of confidence of the correct choice being made by the animal.  An 
additional indicator of confidence in receiving reward, occurs in the free 
choice trials which are interleaved with the forced choice trials.  In the free 
choice trials, a fourth light cue indicates that the animal is free to visit any of 
the three reward ports.  Reward during the free choice trials remains at the 
same reward frequency assigned to the respective reward ports.  We report 
on the findings of confidence in associating probabilistic reward with specific 
spatial locations. 
 
Keywords: Behaviour, Memory, Confidence, Probabilistic reward  
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The cingulate cortex (CG) maps the conjunction of context, action, and 

effort, whereas the retrosplenial cortex (RSC) maps the conjunction of 
allocentric and egocentric space. Such integrative properties should be 
supported by specific bottom-up projections, but a systematic study of the 
structural and functional connectivity of the CG and RSC is missing, in the rat. 

By performing double retrograde anatomical studies, we found differential 
bottom-up projections targeting the CG and RSC. The CG is selectively 
targeted by dorsal lateral entorhinal cortex, dorsal intermediate entorhinal 
cortex, and the thalamic nuclei MD, VA and VL. The RSC is selectively 
targeted by caudomedial entorhinal cortex, subiculum, and the thalamic nuclei 
AD and LD. We also found a novel population of neurons with collateralized 
projections in the CG, RSC, thalamus and ventral claustrum, simultaneously 
targeting the CG and the RSC. To address whether these structural 
differences encompass differences at the functional level, we performed field 
recordings in CG and RSC, upon electrical stimulation. The evoked potentials 
were qualitatively similar, suggesting that unspecific, electrical stimulation 
masks the hypothesized functional differences between the CG and RSC. To 
overcome such limitation, AAV9-CaMKII-ChR2-eYFP was injected in dorsal 
CA1, allowing the visualization and specific stimulation of hippocampal 
excitatory terminals in CG and RSC. ChR2-eYFP positive axons were 
identified in CG and RSC, and stimulation with blue light evoked extracellular 
potentials, at least, in the RSC.      

Together, our results suggest the division of the midline cortex in two 
connectivity modules that might be synchronized by the novel population of 
neurons with collateralized projections. Our results also provide evidence of a 
monosynaptic connection from dorsal CA1 to the RSC and, for the first time, 
to the CG, that might support their modulation by contextual information. 
 
Keywords: Cingulate Cortex, Retrosplenial Cortex, Hippocampus, Spatial 
Navigation 
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Exploring the modulatory role of adenosine  
A2A receptors in rat in vivo oligodendrogenesis  
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Oligodendrocytes (OLGs) are the glial cells responsible for the myelination 

of axons in the Central Nervous System (CNS). The appearance of the myelin 
sheath was an important event in vertebrate development, allowing the rapid 
propagation of action potentials while preserving axonal diameter and 
reducing metabolic costs of neural activity. 

Multiple sclerosis (MS) is the most prevalent demyelinating disease of the 
Central Nervous System (CNS). It is primarily characterized by the presence 
of inflammatory infiltrates with concomitant oligodendrocyte death and 
destruction of myelin in areas known as plaques. During the clinical course of 
MS, attempts at remyelination occur and new oligodendrocytes are generated 
from two main sources: oligodendrocyte progenitor cells (OPCs) present in 
the brain parenchyma and a minority from neural stem cells present in the 
subventricular zone (SVZ) along the lateral ventricles. 

Previous data from our group showed that activation of the adenosine A2A 
receptor (A2AR) stimulates SVZ-derived oligodendrogenesis in the context of 
the neurosphere assay. Thus, the aim of this project is to evaluate whether 
stimulation of the A2AR can promote oligodendrogenesis in vivo. For this 
purpose, adult Wistar rats were divided into a control group, which was given 
artificial cerebrospinal fluid, and an intervention group which received a 
continuous dosing of the A2AR agonist CGS21680 for 28 days in the right 
lateral ventricle. Cell proliferation was evaluated following two injections of 
BrdU in the last day of drug administration. In contrast, cell fate and migration 
was studied by injecting animals with BrdU twice a day at 12-hour intervals in 
the first 3 days of treatment. 

Surprisingly, our results suggest that activation of the A2AR has a negative 
modulatory effect on SVZ-derived oligodendrogenesis in vivo. In particular, 
the number of cells double-labelled with BrdU and Olig2 was significantly 
decreased in animals treated with CGS21680. 
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Multiple sclerosis (MS) is a neurodegenerative disease resulting in the 

demyelination of the central nervous system. Brain magnetic resonance 
imaging is the most used method for monitorization, evaluation of brain 
lesions and atrophy levels, known to be correlated with disease prognosis. In 
clinical practice these indicators are evaluated visually, but emerging studies 
support the potential of automatic quantification methods to complement and 
standardise the analysis. This study is focused on the development of a 
method of that nature, to be integrated in the neuroradiology department of 
Hospital Egas Moniz (HEM).  

The Osirix plugin platform was chosen to implement this quantification tool, 
based on a bash command language pipeline to run the analysis, resorting to 
a package tool included in the MATLAB library. A total of 20 subjects followed 
in HEM were analysed. Nineteen of them were diagnosed with MS, the other 
one being used as a control subject. The viability of using 4 different imaging 
protocols based on the combination of a FLAIR and a T1-weighted sequence, 
with and without contrast, was evaluated for the purpose of the quantification 
tool. A statistical analysis was run to study a possible correlation between the 
estimated indicators and clinical parameters, as well as behavioural risk 
factors. 

For every tested protocol, a good performance in the determination of the 
atrophy and lesion load indicators was obtained.  

Preliminary results suggest that the use of T1-weighted and FLAIR 
sequences, both following contrast injection, improves quantification while 
allowing to reduce the total exam duration. An analysis based on a bigger and 
broader set of samples is needed to confirm these results. As for the second 
study, a good correlation was observed between the estimated parameters 
and some of the clinical data; the highest correlation factors were obtained for 
age, disease duration, disease severity and the level of vitamin D.  

 
Keywords: Magnetic Resonance Imaging, Multiple Sclerosis, Automatic 
Quantification 
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PINK1 in healthy and damaged mitochondria   
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Mitochondria dysfunction is the underlying cause of several 

neurodegenerative disorders, such as Parkinson’s Disease. Mutations in the 
mitochondrial targeted gene PINK1, a Ser/Thr kinase, cause early-onset 
familial Parkinson’s disease.  PINK1 regulates ATP production in healthy 
mitochondria by entering this organelle and phosphorylating the Complex I 
subunit NdufA10. In damaged mitochondria PINK1 remains on the outside of 
the mitochondria and is responsible for the recruitment of the ubiquitin-ligase 
Parkin that will signal mitochondria for clearance via mitophagy. How PINK1 
can sense the health-status of the mitochondria remains unknown. Accessing 
how PINK1 is spatially organized in the mitochondria will provide clues to a 
broader understanding of this quality-control function of PINK1. For this, 
transmission electron microscopy (TEM) will be performed using APEX-tag 
fusion proteins. APEX, a monomer derived from ascorbate peroxidase, gives 
higher EM contrast after treatment with OsO4. Using standard molecular 
biology techniques, the APEX-tagged PINK1 were expressed in PINK1-null 
cells. Also, cells were transfected with APEX-tag constructs targeted to the 
cytosol, to the mitochondrial intramembrane space and to the mitochondrial 
matrix, for specificity of APEX staining. Cell lines were processed for TEM 
visualization. In order to determine if and how the localization of PINK1 is 
altered when mitochondria are damaged, cells will be treated with membrane 
potential uncouplers, Complex I inhibitors and ATP synthase inhibitors. These 
different stimuli will allow us to evaluate if the alteration in localization are 
insult-dependent and if the localization of PINK1 defines which function it 
should execute. 
 
Keywords: PINK1, Parkinson’s disease, Neurodegenerative Disease, 
Mitochondria  
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in aging neural stem cells 
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Neurogenesis occurs in discrete areas of the adult mammalian brain; 

however, neural stem cells(NSCs) produce very few neurons during aging or 
after injury. Recent evidence suggests that mitochondria influence the 
proliferation and differentiation potential of NSCs. Interestingly, the 
transcription factor peroxisome proliferator-activated receptor γ (PPARγ) 
coactivator 1α (PGC-1α) controls global oxidative metabolism by inducing 
mitochondrial biogenesis and modulating intrinsic properties of mitochondria. 
Despite the report of a pivotal role for PGC-1α in aging, the impact of PGC-
1α-mediated mitochondrial alterations on the neurogenesis process has never 
been explored. Using a monolayer mouse NSC line, we investigated protein 
levels of several mitochondrial regulators throughout NSC differentiation, 
including PGC-1α, mitochondrial-related dynamic proteins, such as mitofusin-
2 (MFN2), and also multi-functional mitochondrial proteins, such as the 
voltage-dependent anion channel (VDAC). A time course analysis showed 
that PGC-1α protein levels significantly decreased at 48 and 72h of neural 
differentiation, while no differences were observed for MFN2.In contrast, the 
expression levels of VDAC markedly increased at 6h of differentiation, 
possibly due to mitochondrial permeabilization and cytocrome c release, 
previously reported to occur at early stages of neural differentiation.In 
addition, incubation of NSCs with hydroxyurea (HU), an inducer of cellular 
aging, inhibited NSCs to re-enter the cell cycle, as assessed by decreased 
BrdU incorporation and increased expression of cell cycle arrest-related 
proteins, p21 and p53. More importantly, treatment with HU in both self-
renewing and differentiating NSCs resulted in further decreased PGC-1α 
expression and markedly increased levels of mitochondrial reactive oxygen 
species. In conclusion, further studies should clarify the role of PGC-1α as a 
master mitochondrial regulator and its regulatory network during age-impaired 
neurogenesis. 
 
Keywords: Neurogenesis, PGC-1α, mitochondria, aging  
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Epilepsy is one of the most common neurological disorders. The influence 

of inflammatory processes on epilepsy has increased in the last decade and 
recent studies show the contribution of astrocytes and microglia for the 
mechanisms of seizure onset and recurrence, through the overproduction and 
release of pro-inflammatory cytokines. Nowadays, inflammatory processes 
are considered potential therapeutic targets for the development of 
antiepileptic drugs. 

The aim of this study was to explore the progression of inflammatory 
markers within the organotypic hippocampal slice model of epileptogenesis, 
where a detailed functional characterization of spontaneous epileptiform 
activity was recently described. All assays were carried out in organotypic 
slices with 7, 14 and 21 days in vitro (DIV).  

Cell death evaluation showed a peak of cell degeneration in 14 DIV slices, 
which coincided with the onset of seizure-like activity in this model. 
Concerning glia activation, an upregulation of GFAP (specific marker of 
astrocytes), with glial scar formation, was observed throughout culture time, 
while microglia changed from an activated amoeboid form to a resting 
ramified state. Transcript analysis of the principal pro-inflammatory cytokines, 
involved in seizure generation and propagation (IL-1β, TNF-α and IL-6) and 
their receptors, revealed an increased expression through time in culture, with 
the exception of TNFR1 which remained unchanged.  

In summary, this work revealed an upregulation of inflammatory mediators, 
which was consistent with the development of interictal- and ictal-like events 
in the organotypic model of epileptogenesis. More specifically, gliosis and 
increased expression of inflammatory mediators were shown. 
 
Keywords: Epilepsy, Neuroinflammation, Gliosis, Cytokines  
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The brain-derived neurotrophic factor (BDNF) plays important functions in 

cell survival, neuronal outgrowth, differentiation and plasticity. In Alzheimer’s 
disease (AD) BDNF signaling is known to be impaired, which is in part due to 
the amyloid β (Aβ)-induced truncation of its main receptor, TrkB-full length 
(TrkB-FL), by calpains. This results in the formation of an intracellular domain 
(ICD) fragment and in the BDNF loss of function [1,2]. Since calpains are 
Ca

2+
-dependent proteases, we hypothesized that N-methyl-d-aspartate 

receptors (NMDARs), in particular extrasynaptic receptors (eNMDARs) are a 
source of the increased intracellular levels Ca

2+
 that induce their activation. 

Indeed, eNMDARs are involved in cell death signaling pathways and are 
known to be over activated in AD [3]. To test our hypothesis, we investigated 
if the prevention of eNMDAR activation in primary rat neurons or hippocampal 
slices exposed to Aβ could inhibit the truncation of TrkB-FL by calpains, 
restoring the functions of BDNF upon synapses.  
Our results showed that the inhibitor of eNMDAR, memantine, reduces 
significantly the activation of calpains, leading to an increase in TrkB-FL levels 
and a decrease in ICD levels. Importantly, the inhibition of eNMDAR 
prevented the loss of BDNF actions on the number of dendritic spines in the 
presence of Aβ. Finally, the inhibition of eNMDAR reestablished the capacity 
of BDNF to enhance long-term potentiation in hippocampal slices, the 
physiological basis for learning and memory. 

These findings highlight the functional consequence of the Aβ-induced 
cleavage of TrkB-FL receptors and point eNMDAR activation as a source of 
increased Ca

2+
 concentration that is involved in the truncation of TrkB-FL 

receptors. 
 

Keywords: Alzheimer's Disease, BDNF, TrkB receptors, NMDA receptors 
 
Work supported by FCT. BDNF was a gift from Regeneron. 

 
 
[1] Kemppainen, S et al. Neurobiol Aging. 2012; 33: 1122 e23-39;  
[2] Jeronimo-santos, A et al, Cereb Cortex. 2015; 25(9): 3107-21; 
[3] Rönicke, R et al. Neurobiology of Aging. 2011; 32(12): 2219–28.  

 

P39 



76 

Expression and function of Glycine receptor  
in rat cortical astrocytes   
 
Tatiana P Morais (1), David Coelho (1), Ana M Sebastião (1) and Cláudia A 
Valente (1) 
 (1) Instituto de Farmacologia e Neurociências da Faculdade de Medicina de Lisboa e 
Unidade de Neurociências do Instituto de Medicina Molecular (iMM), Universidade de 
Lisboa, Portugal  

 
Glycine is an inhibitory neurotransmitter in the spinal cord and brainstem, 
while GABA acts in the brain. 
Astrocytes are considered active elements at the tripartite synapse. By 
intracellular calcium waves (ICW, the form of astrocytic excitability) they 
release gliotransmitters and are able to modulate synaptic transmission. The 
ICW can be propagated per ""gap junctions” to other astrocytes, creating a 
rise in their calcium transients’ (Ca

2+
T). This astrocytic way of communication 

can occur spontaneously or in response to a stimulus. Glycine receptor (GlyR) 
activation has important brain functions but its expression in brain astrocytes 
and its effect upon Ca

2+
T has not been studied.  

The aim of this project is to explore GlyR expression and function in rat 
primary cultures of cortical astrocytes.  
In brain astrocytes, GlyR and gephyrin expression (western blot), GlyR 
subunits α1, α2 and β identification (qPCR) and GlyR localization in the 
cytoplasm and astrocytic processes (immunofluorescence analysis) was 
demonstrated. GlyR activation effect upon ATP-induced Ca

2+
T in astrocytes 

was demonstrated using calcium imaging experiments. Glycine (500 μM), a 
GlyR agonist, caused a dose-dependent reduction in Ca

2+
T, being the effect 

abolished by strychnine (0.8 μM), a GlyR antagonist. Inhibition of L-type 
calcium channels (nifedipine, 10 μM) did not abolish GlyR activation effect 
upon Ca

2+
T. Impairment of GlyR anchorage at the cellular membrane 

(nocodazole, 1 μM), which is microtubules dependent, led to a loss of GlyR 
activation effect.  
The results obtained suggest that astrocytic GlyR activation mediates an 
inhibitory effect upon ATP induced Ca

2+
T, which is Cl

-
 dependent, and 

requires GlyR anchorage at the plasma membrane. 
 
Keywords: glycine receptor, astrocytes, inhibitory effect, calcium transients   
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ALS is a motor neuron neurodegenerative disease. Neuromodulation by 

adenosine is functionally disturbed in ALS (Nascimento et al, PLoS One, 
2014,). Vascular endothelial growth factor (VEGF) may protect motor neurons 
in ALS (Costa J. et al, CNS & Neurolog Dis - Drug Target, 2010). We now 
evaluated if there is any changes in the levels of adenosine receptors (A1R 
and A2AR), VEGF molecules (VEGFA and VEGFB), and VEGF receptors 
(VEGF-R1 and VEGF-R2) at the cerebral cortex (CTX) and spinal cord (SC) 
of a model of ALS, SOD1(G93A) mice.  

A qReal-time PCR was used to evaluate mRNA levels (n=3-7) and ligand 
binding assays (n=5-7) were performed to evaluate the expression of A1R 
protein levels. Pre-symptomatic (4-6 weeks old) and symptomatic (12-14 
weeks old) mice were analysed and data compared with age-matched wild 
type mice. Significant differences were considered at p<0.05.  

Concerning the expression of mRNA for A1R and A2AR, no changes were 
detected in CTX of pre-symptomatic and symptomatic mice. Moreover, there 
was a decrease in receptor protein levels in CTX of pre-symptomatic and 
symptomatic mice, with no change in the SC. Regarding the mRNA levels of 
A1R in SC, there was a decrease in pre-symptomatic and an increase in 
symptomatic mice. 

Concerning VEGF and its receptors, at the CTX of pre-symptomatic mice, 
there was an increase in the expression of mRNA levels for VEGFA and 
VEGFB with no change in the expression of mRNA for VEGF receptors. 
Interestingly, in CTX of symptomatic mice there was a decrease of the mRNA 
expression for VEGFA and VEGF-R2 and an increase of VEGFB. At the SC 
of pre-symptomatic mice there was an increase in mRNA levels of VEGF-R1 
and VEGFB and a decrease of mRNA levels of VEGFA in the SC of 
symptomatic mice. 

Therefore, the data suggests an early dysfunction on adenosine signaling, 
that occurs before disease onset at CTX, and an early dysfunction of VEGF-
mediated mechanisms, which is maintained through disease progression at 
both CTX and SC. 
 
Keywords: ALS; Adenosine; VEGF; Neuromodulation  
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Diogo Telles Correia   FMUL 
Dora Brites    FFUL 
Eduardo Ducla Soares   FCUL 
Fernando Lopes da Silva   UVA/FMUL/IST 
Helder Coelho    FCUL 
Hugo Ferreira    FCUL 
Inês Duarte    FLUL 
Isabel Faria    FLUL 
Isabel Pavão Martins   FMUL 
Isabel Trancoso    IST 
João Branquinho    FLUL 
João Marques Silva   FCUL 
João Lobo Antunes   FMUL (Deceased November, 2016)  
João Pedro Conde   IST 
João Sanches    IST 
Joaquim Ferreira    FMUL 
Jorge Vala    ICS 

http://colegiomente-cerebro.ulisboa.pt/
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José Ferro    FMUL 
José Santos Victor   IST 
Leonel Garcia-Marques   FPUL 
Luís Carriço    FCUL 
Luís Correia    FCUL 
Luísa Lopes    FMUL 
Mamede de Carvalho   FMUL 
Manuel Villaverde Cabral   ICS 
Manuela Âmbar    FLUL 
Maria Fernanda Palma   FDUL 
Maria João Freitas   FLUL 
Maria José Diógenes   FMUL 
Miguel Remondes   FMUL 
Nuno Félix da Costa   FMUL 
Olívia Bina    ICS 
Patrícia Figueiredo   IST 
Pedro Almeida    FCUL 
Pedro Galvão    FLUL 
Pedro Miranda    FCUL 
Pedro Moura Ferreira   ICS 
Raul Martins    IST 
Ricardo Roque    ICS 
Ricardo Santos    FLUL 
Rita Nunes    FCUL 
Rui Lopes    ICS 
Rui Silva    FFUL 
Sara Xapelli    FMUL 
Sandra Vaz    FMUL 
Sónia Frota    FLUL 
Susana Solá    FFUL 
Susana Viegas    ICS 
Tânia Fernandes    FPUL 
Tiago Maia    FMUL 
      

 
Honorary members   

Alexandre Castro Caldas   Universidade Católica Portuguesa 
Júlio Licínio    South Australia 
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PhD students of the Mind-Brain College of Universidade de Lisboa 

(This list needs to be updated; if your name does not appear in the list and should do, 
please notify the College Manager) 

 
Afonso Morais de Sousa Dias  IST 
Aleksandra Krystyna Dziuba  Ciências Cognitivas 
Alexandrina Martins   Voz, Linguagem e Comunicação 
Ana Catarina dos Santos Farinha  CAML - FMUL 
Ana Catarina Gaspar Fonseca  CAML - FMUL 
Ana Filipa Ribeiro   CAML - FMUL 
Ana Iolanda d’Armada Moreira  NeurUlisboa  
Ana Isabel Ladeira Portêlo   CAML - FMUL 
Ana Luísa Morgado   i3DU - FFUL 
Ana Margarida Lima Grilo   Neurociências - FMUL 
Ana Maria Ferreira da Silva  Neurociências - FMUL 
Ana Rita Mendes Londral Gamboa  Neurociências - FMUL 
Ana Rita Pinto Barreiros Proença  Neurociências - FMUL 
Anabela Ventura    FMUL 
André Carreiro    IST 
André Proença Caetano   Neurociências - FMUL 
André Rodrigues Vicente   Neurociências - FMUL 
Andreia Leitão Ribeiro dos Santos  Neurociências - FMUL 
Ângela Raquel Amaro Leal  CAML - FMUL 
Ângelo Rodrigo Neto Dias   CAML - FMUL 
Anna Caroline dos Anjos Braga  Neurociências - FMUL 
Anna Maria Pompili   Neurociências - FMUL 
Armando Cruz    CAML - FMUL 
Atabak Dehban    IST 
Carina Pinto    FLUL 
Carla Sofia Duarte de Matos Silva  Ciências Cognitivas 
Carla Sofia Tavares Frade   Ciências Cognitivas 
Carolina Cunha    i3DU - FFUL 
Catarina Miranda Lourenço  NeurUlisboa  
Catarina Moreira    IST 
Cátia Gomes    i3DU - FFUL 
Cátia Isabel Afonso Domingos  NeurUlisboa  
Cátia Severino    FLUL 
Cátia Sofia Vicente Gomes  Neurociências - FMUL 
Cláudia Caldeira    i3DU - FFUL 
Cláudia Maria Lima Costa   Neurociências - FMUL 
Cristina Mendonça    Psicologia Social 
Daniel Gomes Caldeira   CAML - FMUL 
Diana de Aguiar Dias de Sousa  CAML - FMUL 
Diana Gabriela Ribeiro Ferreira  CAML - FMUL 
Diana Leonor Constantino Macedo  Neurociências - FMUL 
Diana Orghian     Cognição Social  
Emanuel Ferreira Fernandes  CAML - FMUL 
Eunice Gomes Fernandes   Ciências Cognitivas 
Fábio Bourscheid    Psicologia Cognitiva  
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Filipa Lucena     FCUL 
Filipe Carlos Cortes Figueiredo  NeurUlisboa  
Francisco José Ferreira   Ciências Cognitivas 
Francisco Mouro    CAML - FMUL 
Gisela Filipa Assunção Santos  i3DU - FFUL 
Giunta Angelo    Ciências Cognitivas 
Gleysse Martins de Paula   Ciências Cognitivas 
Gonçalo Gomes     IST 
Guilherme Silva Bernardo   Neurociências - FMUL 
Gustavo Martins    FCUL 
Helena Isabel Coelho Pimentel  Ciências Cognitivas 
Inês Antunes de Santa Ana  NeurUlisboa  
Inês Maria Mendes Viegas Hipólito  Ciências Cognitivas 
Isabel Maria Ribeiro Fragata  Neurociências - FMUL 
Jerónimo Sôro     Cognição Social  
Joana Carolina Sequeira Pinto  NeurUlisboa  
Joana Cristóvão    FCUL 
Joana Franqueira Macedo da Cunha Neurociências - FMUL 
Joana Paula Fontinha de Brito  NeurUlisboa  
Joana Pinto     IST 
Joana Reis    Cognição Social  
João Carlos Pereira Gama Marques Neurociências - FMUL 
João Filipe Fonseca Gomes  NeurUlisboa  
João Guilherme Costa Ribeiro  Ciências Cognitivas 
João Leote     FCUL 
João Nobre Gonçalves   FCUL 
João Pedro Gonçalves Rodrigues  Ciências Cognitivas 
João Ribeiro    FCUL 
João Tiago Fernandes   FMUL 
Jorge Emanuel Martins   Neurociências - FMUL 
José Manuel Borges Fonseca  CAML - FMUL 
Josefa Domingos    CAML - FMUL 
Juliana Rodrigues    IST 
Lara Isabel Pires Melo Caeiro  CAML - FMUL 
Luís Cavaco-Cruz   FLUL 
Mara Lúcia Cordas Alves   NeurUlisboa  
Marcelo Francisco Vieira Dias  NeurUlisboa  
Margarida Teles Rebolo   Neurociências - FMUL 
Margarida Maria Fernandes Serrano Ciências Cognitivas 
Margherita Fabbri   CAML - FMUL 
Maria Cristina Moreira Soares  Neurociências - FMUL 
Maria Filipe Ribeiro   i3DU - FFUL 
Maria Madalena Oliveira Serra  Neurociências - FMUL 
Mariana Temido Mendes Ferreira  CAML - FMUL 
Mário Miguel Coelho da Silva Rosa  CAML - FMUL 
Miguel Ângelo Alves de Andrade  NeurUlisboa  
Miguel Moutinho    i3DU - FFUL 
Nádia Rei    CAML - FMUL 
Nataniel João Gonçalves Cleto Rosa CAML - FMUL 
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Norberto Firmino Cardoso Pereira  Ciências Cognitivas 
Nuno Andrade da Cruz Henriques  Ciências Cognitivas 
Nuno Gonçalo Trindade Magessi  Ciências Cognitivas 
Nuno Monteiro    IST 
Nuno Ricardo Mota Pereira  Neurociências - FMUL 
Osvaldo Rodrigues dos Santos  Ciências Cognitivas 
Paula Catarina Rito Ferreira Costa  Neurociências - FMUL 
Pedro A Dionísio     i3DU - FFUL 
Pedro Jorge Filipe Pereira   CAML - FMUL 
Pedro Marques     Cognição Social  
Pedro Miguel Tojais Rodrigues Alves Neurociências - FMUL 
Rebeca Tatiana de Souto Santos   Neurociências - FMUL 
Ricardo Maximiano    FCUL 
Rita Alexandra Figueira Belo  NeurUlisboa  
Rodolfo Abreu    IST 
Rodrigo Gorayeb    Neurociências - FMUL 
Rui Figueiredo    IST 
Rui Geirinhas    FLUL 
Sandro Nunes     IST 
Sara Cunha Leal Rocha Coelho  Neurociências - FMUL 
Sofia Cristina Coutinho Reimao  CAML - FMUL 
Sofia Fernandes    FCUL 
Sofia Jacinto    Cognição Social 
Sofia Madureira    CAML - FMUL 
Sofia Rita Cardoso Fernandes  Neurociências - FMUL 
Solange Carolino Alves   Neurociências - FMUL 
Susana Fernandes Rodrigues  Ciências Cognitivas 
Susana Maria Videira Lourenço  Ciências Cognitivas 
Tânia Genebra    i3DU - FFUL 
Tânia Vaz     FCUL 
Teresa Murta     IST 
Vânia Sofia Santos Tavares  NeurUlisboa  
Vasco Manuel Aranha da Conceição CAML - FMUL 
Vasco Silvério Queirós   Ciências Cognitivas 
Vítor Manuel Diniz Pereira   Ciências Cognitivas 
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