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FOREWORD 

 
 

 
 
Dear participants, 
 
 
Welcome to the Fourth Champalimaud Neuroscience Symposium. In the next 
few days, you will hear of the latest research in Social Behavior. In five 
sessions and a keynote lecture, 19 invited speakers and 7 selected speakers 
will discuss their work covering perspectives from Neuroscience, Psychology, 
Anthropology and Behavioral Ecology. Every day after lunch we will have a 
poster session. We are excited about the overall quality of the abstracts, and 
look forward to lively discussions with the presenters. 
 
In the evenings we will change the venue of our interactions. On Wednesday 
we will have a Jazz band at the Champalimaud Amphitheatre, Friday we will 
hold a banquet in the Royal Botanical Garden. For Saturday, our students are 
organising a party in a modern Theatre, called Teatro do Bairro.  
 
Our hope is that you walk away from this meeting with fresh ideas and new 
perspectives on your own research. 
 
 
 
Susana Lima, Christian Machens, and Gonzalo de Polavieja 
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CHAMPALIMAUD NEUROSCIENCE PROGRAMME 
 
 

 
This is the fourth symposium organised by the Champalimaud Neuroscience 
Programme (CNP; neuro.fchampalimaud.org). Each year, hundreds of 
neuroscientists from across the world arrive in Lisbon to enjoy these diverse 
and stimulating Symposia. This conference exemplifies the wide scientific 
interests of the CNP, bringing together this year researchers working on a 
broad range of areas in social behavior, including social neuroscience, 
psychology, sociology, behavioral ecology and anthropology. 
 
The CNP is a basic research team, counting seventeen principal investigators 
and two associated research groups. The broad aim of the CNP is to 
understand brain function through integrative biological approaches. CNP 
laboratories apply advanced molecular, physiological and imaging techniques 
to elucidate the function of neural circuits and systems in animal models that 
include Drosophila, mouse, rat and zebrafish. 
 
The CNP also organizes the International Neuroscience Doctoral Programme 
(INDP; neuro.fchampalimaud.org/en/education/phd-programme-indp/). In this 
programme students are provided with a broad educational background, 
through both formal classes and hands-on experience in basic topics in 
contemporary neuroscience, such as cellular and synaptic physiology, 
sensation and action and cognitive neuroscience. Quantitative approaches 
are emphasised and students also receive background courses in 
mathematics and programming.  
 
 
 

neuro.fchampalimaud.org
neuro.fchampalimaud.org/en/education/phd-programme-indp/
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Wednesday, 16 September 

 

16h00   Registration desk opens                                                                   Auditorium Hall 

18h30   Welcome and Plenary Lecture                          Auditorium 

 Opening remarks 

 Zachary Mainen and Gonzalo G. de Polavieja, Champalimaud Neuroscience Programme 

Plenary Talk 

 - Ralph Adolphs, California Institute of Technology 

 Social cognition, the amygdala and autism      

 

20h00   Welcome Dinner                                                                   Outdoor amphitheatre  
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 Thursday, 17 September 

 

08h30   Registration desk opens                                                                    Auditorium Hall 

09h00   Talks Session I                          Auditorium 

Chair: Susana Lima, Champalimaud Neuroscience Programme 

 - Audrey Dussutour, Universite Paul Sabatier 

Physarum polycephalum: when simple is not so simple  

- Keith Jensen, The University of Manchester   

Origins of human prosociality and punishment 

- Jay Van Bavel, New York University   

The pervasive influence of social identity on cognition 

Coffee break  

Chair: Kensaku Nomoto, Champalimaud Neuroscience Programme  

- Selected Talk: Ceren Akdeniz, Central Institute of Mental Health  

Studying neural correlates of social environmental risk for schizophrenia: effects of migration 

status on perigenual anterior cingulate function and structure 

- Rui Oliveira, ISPA, Instituto Gulbenkian de Ciência, Champalimaud Neuroscience Programme  

Behavioural and neuromolecular mechanisms of social cognition in zebrafish 

- Selected Talk: Caroline Wee, Harvard University 

Social and non-social functions of oxytocin in the larval zebrafish 

 

12h30   Lunch                                                Exhibition Hall 

14h30   Poster Session I and Coffee Break                  Exhibition Hall 

16h30   Explorations of the social human animal: cross-talk between actors, social 

entrepreneurs and scientists                                                                                              Auditorium 

18h30   Champalimaud Center for the Unknown Tours                                         Auditorium Hall 
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Friday, 18 September 

 
09h00   Talks Session II                          Auditorium 

 Chair: Maria Cano Colino, Champalimaud Neuroscience Programme   

- Jens Krause, Leibniz-Institut für Gewässerökologie und Binnenfischerei 

Collective cognition in fish and humans 

 - Ruth Mace, University College London 

Dispersal patterns and large-scale cooperation: a real world study in ethnic groups in 

Southwest China 

- Selected Talk: Ulf Toelch, Freie Universität Berlin 

Segregating normative and informational influences on conformity 

Coffee break 

Chair: Zachary Mainen, Champalimaud Neuroscience Programme   

 - Selected Talk: Helen Xun Hou, Harvard Medical School 

To pee or not to pee: dissecting the neural circuit for bladder control in the context of territorial 

marking 

- Tali Kimchi, Weizmann Institute of Science 

Neuronal basis of sexual dimorphic social behavior 

 - Christopher F. Chabris, Union College New York 

Collective intelligence, individual intelligence, and social intelligence 

 

12h30   Lunch                                                Exhibition Hall 

14h30   Poster Session II and Coffee Break                                            Exhibition Hall 

16h30   Talks Session III                          Auditorium 

Chair: Christian Machens, Champalimaud Neuroscience Programme 

- P. Read Montague, Virginia Tech, University College London 

Counterfactual signaling: from BOLD to sub-second dopamine measurements in humans 

 - Maria Luisa Vasconcelos, Champalimaud Neuroscience Programme  

Circuits of female responses to male courtship 

- Steven Kushner, Erasmus Medical Center 

Mechanisms of social hierarchy formation in mice 
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- Iain Couzin, Max Planck Institute for Ornithology 

Collective sensing and decision-making in animal groups 

 

18h30   Bus to Estufa Real - Banquet  
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Saturday, 19 September 

   

09h00   Talks Session IV                                        Auditorium 

Chair: Marta Moita, Champalimaud Neuroscience Programme 

 - Gonzalo G. de Polavieja, Champalimaud Neuroscience Programme 

 How groups decide and how they could decide better 

 - Alex Mesoudi, Durham University 

Experimental studies of human cultural evolution 

 - Selected Talk: Mehdi Moussaid, Max Planck Institute for Human Development 

 Risk amplification in experimental diffusion chains 

    Coffee break 

Chair: Cristina Marquez, Champalimaud Neuroscience Programme 

 - Christian Keysers, University Medical Center Groningen  

The empathic brain – distinguishing the ability and propensity for empathy 

 - Selected Talk: Christos Ioannou, University of Bristol 

High-predation habitats increase leading, following and group diversity: a cross population 

study of group decision-making 

- Eric Fortune, New Jersey Institute of Technology 

Neural mechanisms for the control of a cooperative behavior 

 

12h30   Lunch                                   Exhibition Hall 

14h30   Poster Session III and Coffee Break                                                       Exhibition Hall 

16h30   Talks Session V                               Auditorium 

 Chair: Carlos Ribeiro, Champalimaud Neuroscience Programme 

 - Dirk Helbing, ETH Zurich 

The Digital Society, the Planetary Nervous System, and What We Can Contribute to it 

 - Selected Talk: Constanze Lenschow, Bernstein Center for Computational Neuroscience 

Berlin 

Social touch and fast-spiking interneurons of rodent somatosensory cortex 

- Andreas Olsson, Karolinska Institutet Solna 

Observational fear and safety learning in humans 
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- Agnes-Melinda Kovacs, Central European University Budapest 

Decomposing Theory of Mind: Belief Files and further functional subcomponents in infants and 

adults 

    

22h00   Party                                Teatro do Bairro, Lisbon 
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TALK PRESENTATIONS 
 
 
 
 

PLENARY TALK                                            16 Sep, 19:00-20:00 

 
Invited Presentation  

 

Ralph Adolphs 

California Institute of Technology, US 

 

Social cognition, the amygdala, and autism  

Social cognition encompasses a range of processes, from social attention to 

face perception to “theory of mind”.  Our work at Caltech attempts to 

understand the neural systems behind these processes by making 

comparisons:  across the different processes, across methods, and across 

clinical populations.  My laboratory has been using neuroimaging, lesion and 

single-unit electrophysiological studies to probe the role of specific brain 

structures such as the amygdala, and the processes that underlie disorders 

such as autism.  I will argue that the amygdala flexibly represents stimulus 

saliency and serves a fundamentally attentional role that is dysfunctional in 

autism. 
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SESSION I                                                        17 Sep, 09:00-09:30 
 
Invited Presentation  

 

Audrey Dussutour 

Universite Paul Sabatier, France 

 

Physarum polycephalum: When Simple Is Not So Simple 

P. polycephalum, also known as the true slime mold, is a unicellular organism, 

which can grow up to several square meters. It crawls around by extending 

pseudopods in search of food. Although slime molds have no differentiated 

organs for information processing, such as a nervous system, they have been 

known for decades to display cognitively complex behaviors such as finding 

their way in a maze, solving nutritional challenge, avoiding traps and 

anticipating periodic events. These are but few examples of our growing 

understanding of these unusual organisms. 

In this talk, I will present two recent studies that extend our knowledge of the 

behavioral repertoire of single celled organism.  

The first study demonstrates the existence of various behavioral phenotypes 

among slime molds and investigates the mechanisms responsible for this 

variability. We combined experiments and models to show that variability in 

cell signaling contributes to major differences in behavior underpinning some 

aspects of social interactions. The second one demonstrates learning in slime 

molds, an unmistakable form of intelligence. We designed an habituation 

paradigm to show that this extraordinary organism clearly displays the 

capacity of learning despite lacking neurons and comprising only a single cell. 
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SESSION I                                                        17 Sep, 09:30-10:00 
 
Invited Presentation  

 

Keith Jensen 

The University of Manchester, UK 

 

Origins of human prosociality and punishment 

Humans cooperate with unrelated individuals on a scale not seen in other 

species. To maintain cooperation, individuals have to behave prosocially. 

Furthermore, they have to be able to deter exploitation. Humans are not the 

only animals to behave prosocially and punish cheaters. However, human 

pro- and antisocial behaviour appears to be driven by a concern for the 

welfare of others, whereas in other species, social consequences can arise as 

by-products of self-interest. To explore the evolutionary origins of human 

other-regard, I will present results from experiments on chimpanzees and 

human children. I will argue that prosocial behaviour such as helping and 

sharing are not motivated out of a concern for the welfare of others. I will also 

suggest that third party punishment motivated for the benefit of wronged 

individuals is uniquely human, and that in young children is motivated out of a 

concern for the victim rather than as a deterrent for the perpetrator. It may be 

that uniquely human ultrasociality is built upon a species unique psychology 

that is sensitive to the welfare of others. 
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SESSION I                                                        17 Sep, 10:00-10:30 

 
Invited Presentation  

 

Jay Van Bavel 

New York University, US 

 

The pervasive influence of social identity on cognition 

The human mind and brain evolved in social groups. I will present a program 

of research showing that even the most trivial of social identities shape a wide 

range of basic cognitive and neural processes, from the earliest perceptual 

responses to discriminatory social judgments. The first line of research will 

examine the influence of social identification on person memory and implicit 

evaluation. The second line of research will examine the influence 

of social identification on mind perception. Taken together, this research 

suggests that social identities have a pervasive influence on human cognition. 
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SESSION I                                                        17 Sep, 11:00-11:30 

 
Selected Talk  

 

Ceren Akdeniz, Heike Tost, Fabian Streit, Axel Schäfer, Leila Haddad, 

Stefan Wüst, Marcella Rietschel, Peter Kirsch, Andreas Meyer-Lindenberg 

Central Institute of Mental Health, Medical Faculty Mannheim, University of 

Heidelberg, Mannheim, Germany 

!

Studying neural correlates of social environmental risk for 

schizophrenia: Effects of migration status on perigenual anterior 

cingulate function and structure 

Migration status is one of the best-established environmental risk factors for 

schizophrenia. Meta-analyses show that relative risk for the illness is doubled 

in both first- and second-generation migrants. Many researchers have 

proposed causal role of social stress; however, the neurobiological 

mechanisms that could mediate this effect have not yet been understood.  

Here, in a series of neuroimaging studies, we identify specific neural 

alterations during social stress processing in healthy migrants compared to 

native Germans. We measured blood-oxygenation-level-dependent response 

during social stress and found significantly higher chronic stress levels and 

pACC activation during stress in migrants. We additionally found significant 

correlations between perceived discrimination and activation in pACC and 

ventral striatum in migrants. 

 Moreover, we collected whole-brain structural magnetic resonance imaging 

data from 140 healthy young adults (half Germans, half migrants). Our 

analyses revealed a significant decrease of pACC gray matter (GM) volume in 

male migrants, which was absent in female migrants and in German non-

migrants. Thus, we provide the first neural evidence for a significant 

interaction between migration background and sex in pACC manifesting as 

reduction in GM volume in male individuals with minority status.  

ACC is one of the best supported regions in schizophrenia where structural 
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and functional changes are evident at disease onset, and have been 

associated with both genetic and environmental risk factors. Our data in 

healthy volunteers extend the prior evidence by highlighting the possibility that 

pACC function and structure may be particularly sensitive to the cumulative 

risk effects. 
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SESSION I                                                        17 Sep, 11:30-12:00 

 
Invited Presentation  

 

Rui Oliveira 

ISPA, Instituto Gulbenkian de Ciência, 

Champalimaud Neuroscience Programme, Portugal 

 

Behavioural and neuromolecular mechanisms of social cognition in 

zebrafish 

The social brain hypothesis postulates that social complexity in group living 

animals promotes the evolution of social cognition. In particular the ubiquity of 

public information in social environments is expected to prompt the evolution 

of social cognition. However, it is still an open question if social cognition 

relies on newly evolved cognitive modules that deal with this particular 

domain, or if on the contrary the mechanisms underlying social cognition are 

the same as those involved in general purpose cognition. To address these 

questions a model organism with a good genetic toolbox to dissect the 

neuromolecular mechanisms underlying specific behaviours is needed. In our 

lab we are developing a research program that addresses these questions 

using zebrafish as a model organism. Since social cognition refers to the 

cognitive abilities used in social interactions it covers at least three types of 

processes: (1) paying attention to conspecifics (social attention); (2) learning 

about conspecifics (social recognition/eavesdropping); (3) learning from 

conspecifics (social learning). Thus, we have been characterizing each of 

these processes in zebrafish, including the neuromolecular mechanisms 

involved in each of them. In particular we have been investigating the role of 

isotocin (the teleost homologue of oxytocin) in the regulation of social 

cognition in zebrafish. These results will be discussed in the scope of the 

hypothesis of brain modularity for social information. 
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SESSION I                                                        17 Sep, 12:00-12:30 

 
Selected Talk  

 

Caroline Wee1, Erin Song1, Maxim Nikitchenko1, Owen Randlett1, Sandy 

Wong1, Samuel Kunes1, Adam Douglass2, Florian Engert1 

1Harvard University, Cambridge, Massachusetts, USA, 2University of Utah, 

Salt Lake City, Utah, USA!
 

Social and non-social functions of oxytocin in the larval zebrafish 

Oxytocin (OXT) is a neuropeptide and hormone most well-known for its social 

functions, including pair bonding, trust, mating, and parental care. However, 

despite its clear role in social behaviors, many non-social functions, including 

pain, anxiety, fear and stress, have been attributed to OXT. The association of 

OXT with these non-social, aversive behaviors are difficult to reconcile with its 

well-established role in mediating social approach and reward. Thus, in order 

to better understand the complex functions of OXT, we decided to investigate 

its role in the larval zebrafish, a useful genetic model for dissecting circuit 

function and behavior. 

Interestingly, we found that zebrafish OXT neurons showed robust responses 

to painful stimuli, via the activation of TRPA1 receptors. Both optical 

stimulation of OXT neurons, and bath application of OXT to a reduced 

preparation, elicited high angle tail bends kinematically similar to those 

induced by pain. Thus, descending OXT neurons may mediate an avoidance 

response to painful sensory input. In addition to pain, OXT neurons were also 

activated by short-term social isolation, suggesting that they respond to both 

social and non-social negative stimuli. Furthermore, we found that ablation of 

OXT neurons attenuated their behavioral responses to social isolation. We 

are currently utilizing genetic mutants and transgenic lines to further 

characterize the overlapping functions of OXT in both pain and social 

behavior. Overall our data suggests that OXT signaling is important in both 
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social and non-social contexts, and may serve to mediate appropriate 

behavioral responses to stimuli encoding negative valence. 
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                                                                       17 Sep, 16:30-18:30 

 

Special Presentation  

 

Marco de Abreu1, Telmo Ramalho2, Marta Borges2, Pedro Borges2 

1João Sem Medo, 2Os Improváveis 

 

Explorations of the social human animal: cross-talk between actors, 

entrepreneurs and scientists 

Knowledge integration is increasingly more fundamental to further understand 

the world. Social neuroscientists deal with the complexity of group 

interactions, a subject that has been explored and debated by other 

disciplines ranging from group facilitation to theater improv. What 

interdisciplinary directions can be fruitful to follow? To shed some light on this 

question we invited 3 experts from different socially engaged practices to 

present their work and discuss common interests. After a brief introduction, 

Os Improváveis, an internationally acclaimed Lisbon’s based Improv Theater 

company, will have a small performance and discuss what lies beneath their 

immediate collaboration and how to overcome fear. Marco de Abreu, founder 

of João Sem Medo an association committed to “a society where we want to 

live”, will bring the perspective on how the type of conversations we engage in 

society affect society itself. Presentations will be followed by a round table 

discussion, lead by Marco de Abreu on possible interfaces and new curiosities 

in social understanding. All symposium participants are invited to participate!

www.osimprovaveis.com
www.joaosemmedo.org
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SESSION II                                                        18 Sep, 09:00-09:30 

 
Invited Presentation  

 

Jens Krause 

Leibniz-Institut für Gewässerökologie und 

Binnenfischerei, Germany 

 

Collective Cognition in Fish and Humans 

We investigated collective cognition processes in a number of different fish 

species and used our insights to come up with some ideas for the use of 

collective cognition in medical decision-making. Specifically we show that 

collective cognition can be used to improve diagnoses of breast and skin 

cancers in human patients. !
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SESSION II                                                        18 Sep, 09:30-10:00 

 
Invited Presentation  

 

Ruth Mace 

University College London, UK 

 

Dispersal patterns and large-scale cooperation: a real world study in 

ethnic groups in Southwest China 

Human co-operative behaviour and social organisation is of particular 

interests to evolutionary and social scientists. Yet many questions are 

remaining unsolved. The evolution of large-scale cooperation beyond the 

family is an important theoretical question in evolutionary biology. Dispersal 

strategies specify post-marital residence patterns for men and women, and 

determine kinship, family structure, paternity certainty, reproductive conflict 

and local relatedness; theoretical models suggest an effect of dispersal 

behaviour on cooperation. We use economic games to understand 

associations between dispersal patterns in both matrilineal and patrilineal 

ethnic groups Mosuo, Han, Yi, Pumi, and Tibetan in Southwestern China, and 

cooperative behavior towards the wider group.  Some of these groups do not 

disperse at all at marriage (duolocal societies), which enabled us to show that 

marriage links may be an important determinant of cooperation towards the 

wider community. 
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SESSION II                                                        18 Sep, 10:00-10:30 

 
Selected Talk  

 

Ulf Toelch1, Arezoo Pooresmaeili2, Ray Dolan3 

1Freie Universität Berlin, Berlin, Germany, 2Georg August Universität, 

Göttingen, Germany, 3University College London, London, UK 

 

Seggregating normative and informational influences on conformity!

Social norms exert a strong influence on our decisions but are potentially in 

conflict with informational influences that guide behavior. While a wide range 

of phenomena like conformity have been identified that stem from this 

interplay between normative and informational influences, a mechanistic 

account is thus far lacking. Here, we present a functional imaging study that 

probes the influence of a prosocial norm on perceptual decision-making under 

simultaneous presentation of social information. Introducing a norm 

modulated the influence of social information and thereby elicited changes in 

behavioural strategies. This behavioural change was underpinned by the 

differential recruitment of brain networks that subserve model-based versus 

model-free action selection. In the light of these findings, we reevaluate 

classical experiments on social influence and provide a neuromechanistic 

account of why people conform. 
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SESSION II                                                        18 Sep, 11:00-11:30 

 
Selected Talk  

 

Helen Xun Hou, Minsuk Hyun, Kee Wui Huang, Lianyu Guo, John Mathai, 

Mark Zeidel, Bernardo Sabatini 

Harvard Medical School, Boston, MA, USA 

 

To pee or not to pee: dissecting the neural circuit for bladder control in 

the context of territorial marking!

Animals integrate information from their environment, internal state, and 

previous experience to guide motor output and determine behavioral choices. 

The neural mechanisms underlying context-dependent behavior selection are 

poorly understood. We tackle this problem by examining a system where 

simple cues trigger a binary decision to execute rapid movements: the neural 

control of micturition (urine release) for territorial marking. Adult male lab mice 

scatter urine in their environment to attract mates and suppress micturition to 

evade predators. This innate behavior depends on olfactory cues: the 

frequency and location of micturition changes when the mouse senses 

predators, potential mates and conspecific competitors. 

Although the local control from spinal cord to bladder is well understood, we 

know little about how olfactory information is relayed and processed in the 

brain to dictate bladder movement. Anatomical and functional evidence 

suggests that pontine micturition center (PMC) could be a bottleneck nucleus 

in the brainstem, a site that integrates different inputs from the brain and 

sends a commanding output to the bladder. We therefore use PMC as an 

entry point to probe its inputs, local circuitry and outputs. To understand the 

neural circuit underlying micturition control, we use electrophysiological, 

neuroanatomical, optogenetic, and behavioral approaches to study if, and 

how information flows to and transforms in PMC. We test the hypothesis that 

PMC acts as a master switch for micturition, integrating various neural inputs 

to send an on/off command to the bladder in the context of territorial marking. 
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SESSION II                                                        18 Sep, 11:30-12:00 

 
Invited Presentation  

 

Tali Kimchi 

Weizmann Institute, Israel 

 

Neuronal basis of sexual dimorphic social behavior 

Parental care is a complex stereotypic social behaviour toward offspring 

essential for reproductive success. In laboratory mice, there are profound 

differences in offspring directed behaviours between the sexes. At their first 

encounter, virgin females behave maternally toward alien pups while males 

will usually ignore the pups or attack strange pups. Here we show that 

tyrosine hydroxylase (TH)-expressing dopaminergic neurons in the 

anteroventral periventricular nucleus (AVPV) of the mouse hypothalamus are 

more numerous in mothers than in virgin females and males, and govern 

parental behaviours in a sex-specific manner. In females, ablating the AVPV 

TH+ neurons impairs maternal behaviour whereas optogenetic stimulation or 

increased TH expression in these cells enhance maternal care. In males, 

however, this same neuronal cluster has no effect on parental care but rather 

suppresses adult-directed aggression. Strikingly, optogenetic activation or 

increased TH expression in the AVPV TH+ neurons of female mice also 

increases circulating oxytocin, whereas their ablation reduces oxytocin levels. 

Our findings uncover a previously unknown role for this neuronal cluster in the 

control of maternal care and oxytocin secretion, and provide a causal 

relationship between sexual dimorphism in the adult brain and sex differences 

in parental behaviour. 
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SESSION II                                                        18 Sep, 12:00-12:30 

 
Invited Presentation  

 

Christopher Chabris 

Union College, New York, US 

 

Collective Intelligence, Individual Intelligence, and Social Intelligence 

Aristotle wrote: “For each individual among the many has a share of 

excellence and practical wisdom, and when they meet together, just as they 

become in a manner one man, who has many feet, and hands, and senses, 

so too with regard to their character and thought.” If a group is indeed “in a 

manner” like an individual, then the collective intelligence of small groups may 

be subject to principles similar to those that have been discovered over the 

past one hundred years of research on individual intelligence. In this talk I will 

discuss the parallels and divergences between several recent findings about 

the nature of collective intelligence in small groups and the mechanisms that 

explain individual differences in cognitive ability. I will suggest that 

intelligence, in the psychometric sense of correlated variation in cognitive 

abilities, is a property of all types of complex information processing systems 

in nature, whether they are individual humans, individual animals, or different 

human groups. I will also suggest that in order to understand the collective 

intelligence of groups, we must improve our understanding of social 

intelligence (also known as “mentalizing” or “theory of mind”) in individuals, 

and I will present some steps toward that goal. 
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SESSION III                                                        18 Sep, 16:30-17:00 

 
Invited Presentation  

 

P. Read Montague 

Virginia Tech, US, University College London, UK 

 

Counterfactual signaling: from BOLD to sub-second dopamine 

measurements in humans 

 Dopamine is an essential neuromodulator whose presence is required for 

normal learning, decision-making, and behavioral control. Direct and indirect 

evidence from animal models support the hypothesis that changes in 

dopamine release at target neural structures encode reward prediction errors 

and possibly other forms of reward-modulated information.  Using a simple 

sequential investment task, we show BOLD imaging data from humans 

suggesting that counterfactual error signals correlate with BOLD responses in 

dorsal striatum.  Moreover, using an new adaptation of fast-scan cyclic 

voltammetry in n=17 human subjects, we show that sub-second dopamine 

fluctuations in dorsal striatum do not track naively rendered reward prediction 

errors but instead encode a combination of reward prediction errors and 

counterfactual errors (errors between outcomes and ‘what may have 

happened’ had choices been different).  
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SESSION III                                                        18 Sep, 17:00-17:30 

 
Invited Presentation  

 

Maria Luisa Vasconcelos 

Champalimaud Neuroscience Programme, Portugal 

 

Circuits of female responses to male courtship 

We are interested in the nature of defined neural circuits. Sexual behaviors 

represent a robust set of innate responses that likely reflect the activation of 

developmentally programmed neural circuits. During courtship behavior 

Drosophila females use different sensory modalities to assess species and 

fitness of the male prior to deciding whether or not to mate. A virgin female is 

usually receptive towards courting males but she has the ability to resist the 

courtship by exhibiting rejection behaviors. To identify the sets of neurons that 

contribute to the female decision, we did an inhibitory screen of GAL4 driver 

line collection. Here I will describe the identification and characterization of the 

apterous labeled neurons and discuss their role in the female’s response to 

the courting male. 
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SESSION III                                                        18 Sep, 17:30-18:00 

 
Invited Presentation  

 

Steven Kushner 

Erasmus Medical Center: University Medical Center 

Rotterdam, The Netherlands  

 

Mechanisms of social hierarchy formation in mice 

Social hierarchies are observed in a wide diversity of animal species, and 

thought to confer significant advantages to group fitness.  We have recently 

developed a paradigm for investigating the formation and maintenance of 

social hierarchies in mice using an automated version of the Lindzey tube 

test.  However the underlying mechanisms governing their high stability have 

remained unknown.  We will now demonstrate that social hierarchy stability in 

mice does not rely on individual recognition or memorization of previous social 

interactions with other group members. In addition, dominance as assessed 

by barbering and aggressive behavior is not predictive of social ranking. 

Rather, the stability of the tube hierarchies appears to be heavily reliant upon 

cumulative experiences acquired during social interactions in the tube. Within 

each combinatorial dyad of a group, advancing versus retreating mice show 

distinct behavioral strategies, for which individual mice rapidly adapt their 

strategy as a function of their opponent. Our findings suggest that social 

hierarchies in mice are dynamically regulated and continuously updated, for 

which group stability arises due to the reinforcing properties of sequential 

social encounters. 
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SESSION III                                                        18 Sep, 18:00-18:30 

 
Invited Presentation  

 

Iain Couzin 

Max Planck Institute for Ornithology, Germany 

University of Konstanz, Germany 

 

Collective Sensing and Decision-Making in Animal Groups 

Understanding how social influence shapes biological processes is a central 

challenge in contemporary science. A major limitation in the study of large 

animal groups is that it has not been possible to observe directly the pathways 

of communication, and social networks are typically based on proxies. I will 

demonstrate new imaging technology that allows us to reconstruct 

(automatically) the dynamic, time-varying networks that correspond to the 

visual cues employed by organisms when making movement decisions. 

Sensory networks are shown to provide a much more accurate representation 

of how social influence propagates in groups, and their analysis allows us to 

identify, for any instant in time, the most socially-influential individuals within 

groups, and to predict the magnitude of complex behavioral cascades at the 

moment of their initiation, before they actually occur. I will also investigate the 

coupling between spatial and information dynamics in groups and reveal that 

emergent problem solving is the predominant mechanism by which mobile 

groups sense, and respond to complex environmental gradients. This 

distributed sensing requires rudimentary cognition and is shown to be highly 

robust to noise. Evolutionary modeling demonstrates such behavior readily 

evolves within populations of selfish organisms, allowing individuals to 

compute, collectively, the spatial distribution of resources and to allocate 

themselves effectively among distinct, and distant, resource patches, without 

requiring information about the number, location or size of patches. 
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SESSION IV                                                        19 Sep, 09:00-09:30 

 
Invited Presentation  

 

Gonzalo G. de Polavieja 

Champalimaud Neuroscience Programme, Portugal 

 

How groups decide and how they could decide better 

We develop models of how animal groups decide. In zebrafish, we take 

advantage of molecular tools to extend these models to the neuronal 

underpinnings. In humans, we use the models with the idea of improving the 

outcome of group decisions. In this talk I will concentrate in showing the basic 

ideas of our models, their prediction that animals copy more in negative 

conditions, how we are using zebrafish to start looking at the underlying 

neuronal circuits and a proposal to make human groups decide better. 
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SESSION IV                                                        19 Sep, 09:30-10:00 

 
Invited Presentation  

 

Alex Mesoudi 

Durham University, UK 

 

Experimental studies of human cultural evolution 

Many species exhibit social learning, defined as the acquisition of behaviour 

from conspecifics through observation, communication or other non-genetic 

means. However, only humans appear to exhibit cumulative cultural evolution 

such that beneficial (and sometimes non-beneficial) knowledge and behaviour 

is socially transmitted and accumulated over successive generations, in a 

process of cultural "descent with modification". I will outline some recent lab 

experiments that aim to simulate human cultural evolution in the lab using 

virtual and material replica tools (e.g. handaxes and arrowheads), with the 

aim of linking individual-level features of cognition and perception typically 

studied by psychologists and other behavioural scientists to population-level 

patterns of cultural change typically studied by archaeologists, anthropologists 

and other social scientists. 
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SESSION IV                                                        19 Sep, 10:00-10:30 

 
Selected Talk  

 

Mehdi Moussaid, Henry Brighton, Wolfgang Gaissmaier 

Max Planck Institute for Human Development, Berlin, Germany!
 

Risk amplification in experimental diffusion chains!

Understanding how people form and revise their perception of risk is central to 

designing efficient risk communication methods, eliciting risk awareness, and 

avoiding unnecessary anxiety among the public. However, public responses 

to hazardous events such as climate change, contagious outbreaks, and 

terrorist threats are complex and difficult-to-anticipate phenomena. Although 

many psychological factors influencing risk perception have been identified in 

the past, it remains unclear how perceptions of risk change when propagated 

from one person to another and what impact the repeated social transmission 

of perceived risk has at the population scale. Here, we study the social 

dynamics of risk perception by analysing how messages detailing the benefits 

and harms of a controversial antibacterial agent undergo change when 

passed from one person to the next in 10-subject experimental diffusion 

chains. Our analyses show that when messages are propagated through the 

diffusion chains, they tend to become shorter, gradually inaccurate, and 

increasingly dissimilar between chains. In contrast, the perception of risk is 

propagated with higher fidelity due to participants manipulating messages to 

fit their preconceptions, thereby influencing the judgments of subsequent 

participants. Computer simulations implementing this simple influence 

mechanism show that small judgment biases tend to become more extreme, 

even when the injected message contradicts preconceived risk judgments. 

Our results provide quantitative insights into the social amplification of risk 

perception, and can help policy makers better anticipate and manage the 

public response to emerging threats. 
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SESSION IV                                                        19 Sep, 11:00-11:30 

 
Invited Presentation  

 

Christian Keysers 

University Medical Center Groningen, The Netherlands 

 

The Empathic Brain – Distinguishing the ability and propensity for 

empathy 

Empathy, the ability to feel what other people feel, has often been considered 

a relatively automatic process, with some people experiencing high and 

others low levels of this ability. Here I will review work showing that observing 

the actions, sensations and emotions of others triggers vicarious neural 

activity in regions normally involved in programming your own actions and 

feeling your own sensations and emotions. The amplitude of these vicarious 

activations correlates with reported levels of empathy. I will then show how 

psychopaths show reduced levels of vicarious activations when simply 

witnessing the experiences of others. This difference disappears when they 

are asked to actively empathize with the emotions of others. This suggest that 

we must distinguish an ability to empathize, that seems preserved in this 

group, from a propensity to empathize spontaneously, which seems 

abnormal. Finally I will review animal work that may afford us the opportunity 

to gain more mechanistic insights into the neural basis of empathy. 
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SESSION IV                                                        19 Sep, 11:30-12:00 

 
Selected Talk  

 

Christos Ioannou1, Colin Torney2 

1University of Bristol, Bristol, UK, 2University of Exeter, Exeter, UK 

 

High-predation habitats increase leading, following and group diversity: 

A cross population study of group decision making!

How influence on group decisions is distributed between individuals is a key 

question in understanding group behaviour. With greater focus on 

mechanisms and function, however, ecological influences on group decision 

making have attracted less attention, and previous work has been limited by 

studying single populations of a species. We investigated decisions by shoals 

of Trinidadian guppies (Poecilia reticulata) caught from rivers varying in 

predation risk. This is a well-established system for exploring the role of 

predation in behaviour, life-history and morphology. Fish were tested in small 

shoals in a radially-symmetric 3-armed maze and tracked using software that 

maintained individual identities. Overall there was a negative relationship 

between individuals' tendencies to initiate movements into unoccupied arms 

and to enter already occupied arms, demonstrating a trade-off between 

tendencies to lead and follow. This relationship was strongest in fish from high 

predation populations. Despite greater differentiation into initiators and 

followers, however, the total number of movements between arms was more 

similar for fish from high predation populations. Only in high predation fish 

was there evidence of feedback between individuals that generated more 

diversity within groups to initiate versus follow than expected by chance. 

Diversity also had a functional outcome as diverse groups were more active 

by making more movements between arms, and this did not come at a cost of 

reduced group cohesion. This can explain why there was no effect of 

predation on activity, suggesting that more skewed, less egalitarian group 

decisions allows activity to be maintained even in high predation 

environments. 
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SESSION IV                                                        19 Sep, 12:00-12:30 

 
Invited Presentation  

 

Eric Fortune 

New Jersey Institute of Technology, US 

 

Neural mechanisms for the control of a cooperative behavior 

Plain-tailed wrens produce tightly coordinated duet songs in which a female 

and a male singing back and forth so quickly that it sounds as if a single bird 

is singing. Like a jazz tune, there appears to be strict rules that govern what is 

sung and when, but each individual can nevertheless produce 

significant variations within their parts. We want to understand the brain 

mechanisms that the birds use to coordinate their singing behavior, and how 

brain circuits give rise to each individual’s variability while duetting.  

We captured pairs of plain-tailed wrens in thick bamboo stands on the slopes 

of Antisana volcano in the Andes of Ecuador, recorded their duet singing, and 

then anesthetized them to study neural activity in the areas of the brain that 

control singing. In contrast to previous findings in non-duetting songbird 

species, we found that neurons in both females and males responded best to 

the duet song that includes both autogenous and heterogenous components. 

Further, we found that activity in both brains was synchronized with respect to 

female syllables, suggesting that her brain provides the cues for the 

temporal coordination of duetting for both participants. 
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SESSION V                                                        19 Sep, 16:30-17:00 

 
Invited Presentation  

 

Dirk Helbing 

ETH Zurich, Switzerland 

 

The Digital Society, the Planetary Nervous System, and What We Can 

Contribute to it 

 It probably started with Linux, then came Wikipedia and Open Street Map. 

Crowd-sourced information systems are central for the Digital Society to 

thrive. So, what's next? I will introduce a number of concepts such as the 

Planetary Nervous System, Global Participatory Platform, Interactive Virtual 

Worlds, User-Controlled Information Filters and Reputation Systems, and the 

Digital Data Purse. I will also introduce ideas such as Social Information 

Technologies as tools to create a better world. These can help us to avoid 

systemic instabilities, market failures, tragedies of the commons, and 

exploitation, and to create the framework for a Participatory Market Society, 

where everyone can be better off. 

The Planetary Nervous System, in particular, is a large-scale distributed 

research platform that will provide real-time social mining services as a public 

good. It is an open, privacy-preserving and participatory platform designed to 

be collectively built by citizens and for citizens. The Planetary Nervous 

System is enabled by Internet of Things technologies and aims at seamlessly 

interconnecting a large number of different pervasive devices, e.g. mobile 

phones, smart sensors, etc. For this purpose, several universal state-of-the-

art protocols and communication means are introduced. A novel social mining 

paradigm shift is enabled: Users are provided with freedom and incentives to 

share, collect and, at the same time, protect data of their digital environment 

in real-time. In this way, social mining turns into a knowledge extraction 

service for public good. The social mining services of the Planetary Nervous 

System can be publicly used to build novel innovative applications. Whether 

you would like to detect an earthquake, perform a secure evacuation or 
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discover the hot spots of a highly frequented city, the Planetary Nervous 

system makes this possible by collectively mining social activities of 

participatory citizens. 
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SESSION V                                                        19 Sep, 17:00-17:30 

 
Selected Talk  

 

Ann Clemens, Constanze Lenschow, Michael Brecht 

BCCN Bernstein Center for Computational Neuroscience Berlin, Berlin, 

Germany 

 

Social touch and fast-spiking interneurons of rodent somatosensory 

cortex!

Facial touch is an important behavior for social interaction in rodents. 

Neuronal responses to artificial stimulation of the whiskers have been 

extensively studied, however responses to facial touch appear to be quite 

different when stimulation occurs with natural, socially evoked stimuli. 

Interaction evoked action potential firing and membrane potential dynamics in 

the somatosensory cortex differ in males and females; additionally, socially 

evoked neuronal firing appears to depend on the estrus cycle in females. In 

order to more closely examine the mechanistic underpinnings of these sex-

related differences, we performed chronic juxtacellular recordings in head-

fixed male and female rats while monitoring the estrus phase of the females. 

We found that the neuronal response to social touch was dependent on cell-

type, where fast-spiking (FS) interneurons in males and females responded 

better to social touch when compared with regular-spiking principal neurons. 

Upon closer examination of the physiological properties of FS neurons in 

freely cycling females, we found that the baseline firing and response to social 

touch in FS interneurons is cyclical in nature. In estrus, the baseline firing is 

highest and the response to social touch is the lowest. To determine a 

possible molecular mechanism for the observed cyclical pattern of neuronal 

behavior, we are currently searching for hormonally modulated targets that co-

localize with fast-spiking neuronal markers. The outcome of these 

experiments will advance our understanding of how cortical processing is 
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modulated by neuroencrinological signals and mediates socio-sexual 

behavior. 



! 42!

SESSION V                                                        19 Sep, 17:30-18:00 

 
Invited Presentation  

 

Andreas Olsson 

Karolinska Institutet Solna, Sweden 

 

Observational fear and safety learning in humans 

Learning the predictive value of cues in the environment through observing 

the responses of a conspecific (‘model’) is common across species. This 

indirect means of transmitting information might be especially advantageous 

when learning about potentially dangerous events. Yet, little is known about 

the principles governing this kind of social learning. I will present research in 

humans examining learning about threatening (fear learning) or no longer 

threatening (safety learning) events through observation. I will discuss 

observational analogs of Pavlovian (S-S) and instrumental (S-R) learning, and 

how these are affected by social information, for example, about the model’s 

social group, skill, and mental state. Research shows that observational fear 

and safety learning depend on partially the same behavioral and neural 

processes as direct (Pavlovian) fear conditioning and extinction learning, 

respectively. Importantly, the strength of observational fear and safety 

learning is modulated by social information in ways consistent with research in 

both human and non-human animals. 
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SESSION V                                                        19 Sep, 18:00-18:30 

 
Invited Presentation  

 

Agnes-Melinda Kovacs 

Central European University Budapest, Hungary 

 

Decomposing Theory of Mind: Belief Files and further functional 

subcomponents in infants and adults 

Everyday social interactions require efficient mechanisms to infer others’ 

goals and beliefs. Despite extensive research, the development and the 

underlying mechanisms of such Theory of Mind (ToM) abilities remain poorly 

understood. It is still unclear what exact processes implicit and explicit ToM 

reasoning requires, how these develop, and how attributed and regular 

representations differ. To answer these questions ToM abilities should be 

divided into separable underlying component mechanisms. I will analyse three 

potential components: i) opening a ‘Belief File’; ii) computing the belief 

content; and iii) sustaining two belief representations concurrently. First, I will 

present a series of behavioural and eye tracking studies suggesting that two 

components (i,ii) are already present in young infants. Next, I will describe 

fMRI and behavioural evidence suggesting that implicit ToM favors specific 

belief contents (i.e., beliefs about the presence, but not the absence of 

objects). Finally, I will discuss neurophysiological data from infants suggesting 

that they can deal with two belief representations concurrently, and that 

attributed and regular representations seem to be encoded in a similar format. 

A separate investigation of ToM subcomponents will lead to a better 

understanding of how ToM operates in typical and atypical development, 

generating new perspectives for understanding social interactions crucial to 

human societies. 
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POSTER PRESENTATIONS 
 

 
 

The poster board size is 90 cm x 135 cm, Portrait orientation. 

  

There will be three poster sessions during the symposium, one on each day 

(Thursday, Friday, Saturday). 

 

Please find below a list specifying your abstract number and the day it is 

scheduled for. If you cannot present on the day assigned to you, please let us 

know as soon as possible so that your presentation can be rescheduled for 

another day. 
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Thursday, 17 September 

 
Poster 

Number 

Presenter 

First Name 

Presenter 

Last Name 
Title 

1 Scott Rennie 
Coordination in rats: The use of game theory to study the proximal 

mechanisms of cooperation 

2 Gonçalo Oliveira Unexpected winners decrease testosterone levels after a competition 

3 Katharina Brecht 
Looking the other way: Are Western Scrub-Jays sensitive to the 

direction of attention of a conspecific simulated by video playback? 

4 Nathan Insel 
Can the rodent, Octodon Degus, be distressed by anticipating the 

distress of others? 

5 
Chandra 

Shaker 
Sriram 

Poly (ADP-ribose) polymerase-1 inhibitor, 3-aminobenzamide 

ameliorates lipopolysaccharide-induced neurobehavioural and 

neurochemical alterations in mice 

6 Min Jung Lee 

Korean Red Ginseng and Ginsenosides Rb1/Rg1 Alleviate 

Experimental Autoimmune Encephalomyelitis by Suppressing Th1 

and Th17 Cells and Upregulating Regulatory T Cells 

7 Catarina Moreira Application of Quantum-Like Bayesian Networks in Social Sciences 

8 Luís Moreira Internal state modulation of social interaction in female mice 

9 Jonghee Choi 

Oriental Medicine Hyungbangpaedok-san Attenuates Motor Paralysis 

in Experimental Model of Multiple Sclerosis by Regulating T cell 

Response 

10 Mohamed Edfawy 
Role of GPRASP2 in mGluR-dependent signaling, regulation of 

neuronal morphology and spine maturation 

11 Silvana Araújo 
I want a male and I want it now: Neural mechanisms underlying 

female attraction to males in mice 

12 Francisco Esteves Neural circuits controlling Prolactin release 

13 Júlia Pinho Neuronal response of observational fear conditioning in Zebrafish 

14 Shiu-Hwa Yeh 
Compound I enhance mu-opioid receptor endocytosis and attenuate 

morphine-induced antinociceptive tolerance and dependence 

15 Julián Vicente Page 
Optimal group size in collective decision making as a result of 

minimizing error amplifications 

16 Ana Pereira Auditory cues in Social transmission of fear 

17 Susana Valente 
Neuroendocrine mechanisms underlying the termination of sexual 

behavior 

18 Minhee Jang 
Ginsenoside Rb1 Attenuates Acute Inflammatory Nociception by 

Inhibiting Neuronal ERK Phosphorylation 

19 Ann Clemens 
Social touch and fast-spiking interneurons of rodent somatosensory 

cortex 
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Friday, 18 September 

 
Poster 

Number 

Presenter 

First Name 

Presenter 

Last Name 
Title 

20 Andreia Cruz Stop! Freezing time... can a behavioral output become an alarm cue?   

21 Boaz Barak 
Gtf2i-deletion affects social behavior, neuronal morphology and the 

transcriptome in a novel mouse model for Williams syndrome 

22 Birgit Rauchbauer 
Distinct neural processes are engaged in the modulation of mimicry 

by social group-membership and emotional expressions 

23 
Abdul 

Haque 
Ansari 

Psychological factors, genetic association and novel treatment option 

in Fibromyalgia 

24 Chun-Wei Hsu Creative Cognition and Deceptive Communication 

25 Tatiana Conde 
Electrophysiological evidence for the role of stimulus complexity on 

the preattentive processing of self-generated and non-self voices 

26 Marta Garrido 
Surprise responses in the human brain demonstrate statistical 

learning even under high concurrent cognitive demand 

27 Ana Rita Nunes 
Contrasting the organizational versus activation roles of the oxytocin 

system in the regulation of zebrafish social behavior 

28 Lara Franco 
Early life deprivation and adversity is a trigger for submissive 

behaviour in adulthood 

29 Ferdinand Hoffmann 
Empathy in depression: Egocentric and altercentric biases and the 

role of alexithymia 

30 Ruud Hortensius 
The neural mechanisms of social threat perception after basolateral 

amygdala damage 

31 António Dias Neural mechanisms underlying Prolactin release in female mice 

32 Magda Teles Social status modulation of the neuroendocrine response in zebrafish 

33 Clara Ferreira Social modulation of defence behaviours in Drosophila melanogaster 

34 Victòria 
Brugada-

Ramentol 
Effects of agentic groups on self- and group-representation 

35 Manuela 
Lombardi 

Brandão 
Fish adjust aggressive behavior according to competitor's density 

36 Nadja Oellrich Identification of brain regions activated during ejaculation in mice 

37 Ricardo Zacarias Freezing in response to looming stimuli is sexually dimorphic 

38 Nélia Varela Characterization of lateral horn neurons required for CO2 avoidance 

51 Dmitry Kobak Demixed principal component analysis of neural population data 
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Saturday, 19 September 

 
Poster 

Number 

Presenter 

First Name 

Presenter 

Last Name 
Title 

39 Eva Kobak Dispersed Knowledge and Confidence in Social Decision-Making 

40 Diogo Antunes 
Dopamine is a modulator of social behaviour in a cooperatively 

breeding fish 

41 Marija Petrinovic 
N-acetylcysteine modulates repetitive behaviour and corticostriatal 

activity in a mouse model of autism 

42 Sára Zsigrai Brain phospholipid profiling in anxiety disorders 

43 Radmila Magusic Usage of mobile device while driving 

44 Nicholas McDonald 
Consensus and experience suppress individual personality during 

group decision making. 

45 Esteban Beckwith 
Sleep regulation by social interaction in fruit fly Drosophila 

melanogaster 

46 João Marques 
Density valley clustering reveals new swim types of the zebrafish 

larvae. 

47 Valentina Ferretti 
Loss of the schizophrenia susceptibility gene dysbindin-1 affects mice 

sociability and social memory 

48 Manuela 
Lombardi 

Brandão 
Isolation impairs cognition in a social fish 

49 Piotr Krzywkowski The ventromedial hypothalamus mediates predator fear memory 

50 Vishal Kapoor 
Single unit responses in the lateral prefrontal cortex reflect trial phase 

dependent modulation 

51 Dmitry Kobak MOVED TO FRIDAY 

52 Diana Costa 
Social Status and Prosociality: development of new tools to measure 

social hierarchy in the home-cage. 

53 Alexandra Medeiros Motor Imitation in the Rat 

54 Angel Carlos Roman Does social behavior affect molecular individuality? 

55 
Jitendra 

Kumar 
Sinha 

Establishing a novel animal model of obesity and premature ageing: 

WNIN/Ob obese rat 

56 Ana Cruz 
Audience effects and aggressive priming in agonistic behaviour of 

male zebrafish (Danio rerio) 

57 Kensaku Nomoto 
Optical monitoring of the activity of genetically defined hypothalamic 

neurons during female sociosexual behavior 
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ABSTRACTS 
 

 
 
01. Coordination in rats: The use of game theory to study the proximal 

mechanisms of cooperation 

 

Scott Rennie, Eric Dewit, Marta Moita 

Champalimaud Neuroscience Programme, Lisboa, Portugal!

 

Animals must survive in an ambiguous world where the likelihood of available 

outcomes is reciprocally intertwined with their own choices. This is most 

evident in social interactions where the outcome of one’s decision can be 

strongly influenced by the decisions of others. Effective social decision-

making leverages both predictions based on the outcome history of prior 

interactions alongside the integration of predictions generated from ongoing 

social information. To examine how rats make adaptive choices during social 

foraging we developed an automated double T-Maze designed for testing 2x2 

social dilemma games and established a coordination task with rewards 

corresponding to a Stag Hunt (SH) game. By fixing the strategy of one rat and 

observing the choice of a freely behaving rat we found that they rapidly 

engaged in coordination but altered their behaviour adaptively to changes in 

the payoff matrix, suggesting an understanding of the economic terms of the 

SH game. Next, we observed pairs of freely behaving animals, where each 

must either choose first to defect or risk cooperating or choose second to 

coordinate or anti-coordinate. In the SH game there are two Nash Equilbira: 

mutual cooperation, yielding the highest reward at the greatest risk and 

mutual defection, which provides a constant intermediate reward. Rats 

behaved flexibly with robust mutual cooperation and defection. We are now 

examining how outcome history drives this behavior and using video tracking 

of both animals to quantify how ongoing social information is being integrated 

trial by trial in ongoing social decision-making. 
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02. Unexpected winners decrease testosterone levels after a 

competition 

 

Gonçalo A. Oliveira1, Ana S. Cavalheiro1, Ana S. Felix2, Rui F. Oliveira2 

1ISPA - Instituto Universitário, Lisbon, Portugal, 2Instituto Gulbenkian de 

Ciência, Oeiras, Portugal!

 

In recent years, evidence has accumulated showing that the testosterone (T) 

response to competition in humans does not always follow the direction 

predicted by the theoretical models and that cognition may moderate this 

androgen response. This experiment aims to test the hypothesis of the 

expectations as a moderator of the T response to competition. Seventy-four 

female undergraduate students enrolled in this experiment. Before the 

competition, participants completed a task designed to experimentally 

manipulate their expectations of the outcome of the competition (winning or 

losing). After this manipulation task, participants engaged in a competition that 

would either confirm or violate their expectations. Levels of T and cortisol (C) 

were measured throughout the experiment. Results show that the 

manipulation of expectations was successful and that when the participant's 

expectations were violated, T decreased in winners and increased in losers, 

contrary to what was predicted by the literature. These results support the 

hypothesis that cognitive variables may modulate the T response to 

competition and that the theoretical model's predictions can be reversed when 

the social hierarchies are perceived as unstable. 
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03. Looking the other way: Are Western Scrub-Jays sensitive to the 

direction of attention of a conspecific simulated by video playback? 

 

Katharina F. Brecht, Ljerka Ostojic, Edward W. Legg, Nicola S. Clayton 

Department of Psychology, University of Cambridge, Cambridge, 

Cambridgeshire, UK!

 

When observed by a conspecific, food-caching Western scrub-jays employ a 

number of different strategies to protect their caches from theft. Cache-

protection can either occur at the moment of caching, e.g. by hiding more in 

locations that are out-of-view (Dally, Emery, & Clayton, 2004, 2005) or by 

moving previously made caches to a different location (re-caching) once the 

observer has left (Emery & Clayton, 2001).  

Here, we used video playback to test whether jays only respond to the 

observer's presence or whether they are also sensitive to the observer's 

attention.  

In line with previous studies that were conducted with real conspecific 

observers, we investigated both caching and re-caching strategies: subjects 

could either protect their caches by preferentially placing them in a site out of 

the observer's view (Experiment 1) or by re-caching them in private 

(Experiment 2). In both cases, during caching, scrub-jays were presented with 

videos of a conspecific facing towards them, facing away, or of an empty cage 

(non-social control). 

When the conspecific was facing towards them, scrub-jays did not cache 

more in the out-of-view site compared to when a conspecific was facing away. 

Similarly, they did not increase re-caching of caches that they made when the 

conspecific was facing towards them. Thus, cachers might not be sensitive to 

the observer's attention. However, unlike in studies with real observers, the 

jays' behaviour did not differ between the video showing a conspecific and an 

empty cage. Thus, video playback of a conspecific might not be sufficient to 

elicit cache-protection behaviour. 
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04. Can the rodent, Octodon Degus, be distressed by anticipating the 

distress of others? 

 

Nathan Insel, Navdeep Lidhar, Kaori Takehara-Nishiuchi 

University of Toronto, Toronto, ON, Canada!

 

An animal's response to social signals may be more reflexive--e.g., a 

pheremone triggering a hormone cascade--or may rely on more integrated 

representations of other individuals and their experiences. Understanding how 

brains generate and use representations of others' emotional states will be 

important for understanding social dysfunction in humans; however, the extent 

to which such representations exist in experimental animals is unclear. We 

investigated whether the rodent Octodon Degus (degu) exhibits distress when 

either witnessing or expecting distress in a conspecific. First, degus were 

tested in a standard Observational Fear paradigm. We found that males who 

observed a cagemate receiving footshock expressed fear themselves when 

returned to the conditioning chamber. Degus who observed an unfamiliar 

conspecific receive shock did not show strong fear learning; however, fear 

appeared to be increased when observing more distress vocalizations, 

suggesting transmission of emotion through auditory signaling. We next 

tested whether degus were affected by anticipation of another's distress. 

Animals were trained over 2-3 weeks to discriminate between a "Danger" 

room with foot shocks and a similar, "Safe" room with no shocks. They were 

then placed in a neutral, observation hallway connecting the two rooms while 

a cagemate was placed in either the Danger or Safe chambers. Contrary to 

expectations, behavioral patterns (occupancy and velocity over time) of 

experienced observers did not differ when naive animals were placed in 

Danger versus Safe sides. In summary, degus are affected emotionally by the 

perception of another's distress, but may not anticipate another's distress, or 

react to that anticipation. 
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05. Poly (ADP-ribose) polymerase-1 inhibitor, 3-aminobenzamide 

ameliorates lipopolysaccharide-induced neurobehavioural and 

neurochemical alterations in mice 

 

Chandra Shaker Sriram1, Ashok Jangra1, Pritam Mohan2, Babul Kumar 

Bezbaruah1 

1National Institute of Pharmaceutical Education and Research, Guwahati, 

India, 2Department of Pharmacology, College of Veterinary Sciences, AAU, 

Khanapara, Guwahati, India!

 

Poly (ADP-ribose) polymerase-1 (PARP-1) functions at the center of cellular 

stress and sways the immune system at several key points, thus modulates 

inflammatory diseases. The anti-inflammatory properties of PARP-1 inhibitors 

have been demonstrated ameliorating effect in various neuroinflammatory 

disorders. It has been reported that there is a close relationship between the 

inflammatory processes and major depressive disorder. In the present study, 

we have elucidated the role of oxidative-nitrosative stress-PARP-1 pathway in 

lipopolysaccharide (LPS)-induced neurobehavioral and neurochemical 

alterations in mice. 3-Aminobenzamide and Imipramine (10 and 30 mg/kg) 

were administered once daily for 14 days. Mice were challenged with LPS (1 

mg/kg, i.p.) 30 min after drug administration on 14th day. The mRNA 

expression level of PARP-1 (12 h after LPS injection) in the hippocampus as 

measured through quantitative real-time PCR. All the behavioral and 

biochemical parameters were assessed at 24 h after LPS injection. The 

expression level of PARP-1 mRNA was found significantly up-regulated in 

hippocampus at 12 h after LPS administration. Results showed that the LPS-

challenged mice exhibited an increase in immobility time seen in forced 

swimming test, tail suspension test. LPS increased the levels of 

proinflammatory cytokines, oxido-nitrosative stress parameters in 

hippocampus. However, pretreatment with 3-Aminobenzamide (30  

mg/kg) significantly repeal the LPS-induced alterations in behavioral 

parameters, proinflammatory cytokines, oxidative-nitrosative stress markers 
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and PARP-1 mRNA level. Imipramine failed to prevent the upregulation of 

PARP-1 induced by LPS administration. Our results emphasized that 

oxidative-nitrosative stress-PARP-1 cascade can a key role in LPS-induced 

neurobehavioral and neurochemical anomalies. 
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06. Korean Red Ginseng and Ginsenosides Rb1/Rg1 Alleviate 

Experimental Autoimmune Encephalomyelitis by Suppressing Th1 and 

Th17 Cells and Upregulating Regulatory T Cells 

 

Min Jung Lee1, Minhee Jang2, Jonghee Choi1, EunJeong Kim1, Ik-Hyun Cho1 

1Brain Korea 21 Plus Program, College of Korean Medicine, Kyung Hee 

University, Seoul, Republic of Korea, 2Department of Cancer Preventive 

Material Development, College of Korean Medicine, Kyung Hee University, 

Seoul, Republic of Korea!

 

The effects of Korean red ginseng extract (KRGE) on autoimmune disorders 

of the nervous system are not clear. We investigated whether KRGE has a 

beneficial effect on acute and chronic experimental autoimmune 

encephalomyelitis (EAE). Pretreatment (daily from 10 days before 

immunization with myelin basic protein peptide) with KRGE significantly 

attenuated clinical signs and loss of body weight and was associated with the 

suppression of spinal demyelination and glial activation in acute EAE rats, 

while onset treatment (daily after the appearance of clinical symptoms) did 

not. The suppressive effect of KRGE corresponded to the messenger RNA 

(mRNA) expression of proinflammatory cytokines, chemokines, adhesion 

molecules and inducible nitric oxide synthase in the spinal cord after 

immunization. Interestingly, in acute EAE rats, pretreatment with KRGE 

significantly reduced the population of CD4+, CD4+/IFN-γ+, and CD4+/IL-17+ 

T cells in the spinal cord and lymph nodes. On the other hand, KRGE 

pretreatment increased the population of CD4+/Foxp3+ T cells in the spinal 

cord and lymph nodes ofthese rats. Interestingly, intrathecal pretreatment of 

rats with ginsenosides (Rg1 and Rb1) significantly decreased behavioral 

impairment. Additionally, pre- and onset treatment with KRGE alleviated 

neurological impairment of myelin oligodendrocyte glycoprotein35-55-induced 

mouse model of chronic EAE. These results warrant further investigation of 

KRGE as preventive or therapeutic strategies for autoimmune disorders, such 

as multiple sclerosis. 
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07. Application of Quantum-Like Bayesian Networks in Social Sciences!

 

Catarina Moreira, Andreas Wichert 

Instituto Superior Técnico / INESC-ID, Lisbon, Portugal!

 

Since the 70’s, researchers noticed that people do not follow the rules of 

probability theory while making decisions under risk. 

Just like quantum physics was created in order to accommodate paradoxical 

findings from classical physics, quantum cognition arose as a disciple with the 

promise of creating models that would accommodate and explain the 

violations found in human decision-making. 

In this work, we explore an alternative quantum structure to perform quantum 

probabilistic inferences. We propose a Quantum Probabilistic Graphical Model 

in order to predict human decisions under situations with high levels of 

uncertainty. 

Under the proposed network, if a node (event) is unobserved, then a particle 

can enter in a superposition state and produce interference effects. These 

effects provide some explanation in terms of cognition, since they can be 

seen as the feeling of confusion or ambiguity. 

This work also discusses the problem of creating a generalized quantum 

probabilistic model: the number of quantum parameters grows exponentially. 

We will see that for a given event, several outcomes are possible through 

quantum probability. A final question is posed and discussed: is it possible to 

find a method to assign quantum parameters in order to provide accurate 

predictions? 
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08. Internal state modulation of social interaction in female mice 

 

Luís Moreira, Silvana Araújo, Susana Lima 

CNP, Lisboa, Portugal!

 

We developed an operant task to test if interaction with a con-specif has 

rewarding properties. In order to do this we trained female mice to choose one 

out of two options: interaction with a female or a male mouse. We hypothesize 

that the internal state of subject female (estrous cycle) modulates the choice 

and interaction with both social stimuli. To confirm the estrous state, vaginal 

smears were collected after every session. Each session was then classified 

according to the estrous state. Behavioral analysis show that reaction time 

and time spent with each stimulus varies in a estrous-cycle dependent 

manner. Female subjects prefer to interact with male vs female con-specifcs, 

when in the sexually receptive phase of the estrous cycle. Our results point 

towards an important role of the internal state in social interaction. 
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09. Oriental Medicine Hyungbangpaedok-san Attenuates Motor 

Paralysis in Experimental Model of Multiple Sclerosis by Regulating T 

cell Response 

 

Jong Hee Choi1, Min Jung Lee1, Minhee Jang2, Insop Shim3, Ik-Hyun Cho1 
1Department of Convergence Medical Science, Brain Korea 21 Plus Program, 

College of Korean Medicine, Kyung Hee University, Seoul, Republic of Korea, 

2Department of Convergence Medical Science, Cancer Preventive Material 

Development, College of Korean Medicine, Kyung Hee University, Seoul, 

Republic of Korea, 3Department of Acupuncture & Meridian Science Research 

Center, College of Korean Medicine, Kyung Hee University, Seoul, Republic 

of Korea!

 

The preventive and therapeutic mechanisms in multiple sclerosis are not 

clearly understood. We investigated whether hyungbangpaedok-san 

(HBPDS), a traditional herbal prescription, has a beneficial effect in chronic 

experimental autoimmune encephalomyelitis (EAE) mice immunized with 

myelin oligodendrocyte glycoprotein peptide (MOG35-55). Onset-treatment with 

4 types of HBPDS (extracted using DW and 30%/70%/100% ethanol as 

solvent) alleviated neurological signs and the HBPDS extracted in 30% 

ethanol (called HBPDS as follows) was more effective. Onset-treatment with 

HBPDS reduced demyelination and the recruitment/infiltration and activation 

of microglia and macrophages in spinal cord of EAE mice corresponded to the 

reduced mRNA expression of pro-inflammatory cytokines (TNF-α, IL-6, and 

IL-1β), iNOS, and chemokines (MCP-1, MIP-1α, and RANTES) in the spinal 

cord. Onset-treatment with HBPDS also inhibited change of components of 

blood-brain barrier such as astrocytes, adhesion molecules (ICAM-1 and 

VCAM-1), and junctional molecules (claudin-3, claudin-5, and zona occudin-1) 

in spinal cord of EAE mice. Onset-treatment with HBPDS reduced the 

elevated population of CD4+, CD4+/IFN-γ+, and CD4+/IL-17+ T cells in spinal 

cord of EAE mice but more increased the elevated population of CD4+/Foxp3+ 

T cells. Pre-, onset-, post-, but not peak-treatment, with HBPDS had beneficial 
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effect for behavioral impairment in EAE mice. Taken together, HBPDS could 

alleviate the development and progression of EAE by regulating the 

recruitment/infiltration and activation of microglia and peripheral immune cells 

(macrophage, Th1, Th17, and Treg cells) in spinal cord. These finding could 

be preventive or therapeutic strategies with HBPDS treatment in autoimmune 

disorders, such as multiple sclerosis. 
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10. Role of GPRASP2 in mGluR-dependent signaling, regulation of 

neuronal morphology and spine maturation 

 

Mohamed Edfawy1,2,3, Ana Luísa Carvalho1,4, João Peça1,2  
1Center for Neuroscience and Cell Biology; University of Coimbra, Coimbra, 

Portugal, 2Institute for Interdisciplinary Research, University of Coimbra, 

Coimbra, Portugal, 3PhD Program in Experimental Biology and Biomedicine 

(PDBEB), Coimbra, Portugal, 4Department of Life Science; University of 

Coimbra, Coimbra, Portugal!

 

Autism and autism spectrum disorders (ASDs) are neurodevelopmental 

disorders diagnosed based on a triad of criteria: deficits in communication, 

impaired social interactions, and repetitive or restricted interests and 

behaviours. Recent genetic and genomic studies have identified a large 

number of candidate genes for ASDs, many encoding synaptic proteins that 

converge on ionotropic and metabotropic glutamate signaling. Presently, 

several lines of evidence suggest that metabotropic glutamate receptors 

(mGluRs) play an important role in ASD pathophysiology. Nevertheless, 

research work centering on the proteins that directly regulate the trafficking 

and surface availability of mGluRs has not been widely explored. 

The G Protein-Coupled Receptor Associated Sorting Protein (GPRASP) family 

regulates the trafficking of diverse classes of G-protein coupled receptors, 

including the mGluR1 and mGluR5 receptors. These GPRASP proteins are 

involved in endocytic sorting of G-coupled protein receptors towards 

lysosomal degradation. From these, GPRASP2 in particular has recently been 

proposed as a susceptibility gene for autism. Here we describe our progress 

in characterizing GPRASP2, its location in subcellular compartments, 

expression in different brain regions and across development. We find that 

GPRASP2 is enriched in glutamatergic synapses where it strongly colocalizes 

with PSD-95, VGLUT1 and also with mGluR1/5 receptors. Testing the 

functional consequences of changing levels of GPRASP2 expression, our 

data support a role for this protein in the regulation of neuron complexity, 
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spine density and spine maturation. We are also investigating the crosstalk 

between mGluR-GPRASP2 signaling and using mouse molecular genetics to 

understand the circuit specific deficiencies arising from mutations in this gene. 
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11. I want a male and I want it now: Neural mechanisms underlying 

female attraction to males in mice 

 

Silvana Araújo, Luís Moreira, Susana Lima 

Champalimaud Neuroscience Programme, Lisboa, Portugal!

 

Previous work done by our lab has shown that the reproductive state of 

female mice modulates their behavior in a operant task where females can 

choose between male and female stimuli: female mice prefer to interact with 

males when sexually receptive. Moreover, preliminary data suggest that 

dopaminergic activity in the VTA, is enhanced in response to males or male 

predicting cues when females are sexually receptive. In order to understand 

the mechanisms underlying this modulation, we are going to characterize the 

identity of conspecific responsive cells in the VTA. This will be done by 

checking the presence of the immediate early gene, c-fos, and/or using 

CaMPARI, a photoconvertible protein that allows imaging of the integrated 

calcium activity by permanently label neurons that are active at defined 

periods of time. Furthermore we aim at characterizing not only the neuronal 

identity of this specific VTA population but also the upstream areas that might 

modulate its activity in this social interaction task. 
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12. Neural circuits controlling Prolactin release 

 

Francisco Esteves1, William Menegas2, Naoshige Uchida2, Susana Lima1 
1Champalimaud Neuroscience Programme, Lisboa, Portugal, 2Harvard 

University, Massachusetts, USA!

 

Prolactin (PRL) is a pleiotropic hormone released from the pituitary in 

numerous social behaviors.  Originally identified in the context of parental 

care, PRL is also released during/after orgasm in humans and ejaculation in 

other mammals. Different hypothalamic neuroendocrine dopaminergic (NEDA) 

neuronal populations can influence PRL release. Additionally, several 

modulatory factors, such as oxytocin, are capable of disrupting NEDA activity 

and putatively interrupt DA release directly. However, the neural circuits 

underlying PRL discharge and function during social and sexual behaviors are 

largely uncharacterized: Which higher brain areas are controlling PRL 

release? To answer this question we need an entry point into the circuits 

governing PRL release. Therefore, we mapped whole-brain synaptic NEDA 

inputs to allow subsequent identification of inputs involved in specific 

behaviors. To map whole-brain inputs into NEDA we employed a Rabies Virus 

based system capable of retrograde mapping of monosynaptic inputs into 

genetically defined neuronal populations followed by whole-mount imaging of 

clarified brains of male and female mice and automated identification of input 

areas. Here, we present our results regarding oxytocin positive areas, such as 

the Paraventricular nucleus and the Supraoptic nucleus, and show that they 

have synaptic contacts with NEDA neurons. 
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13. Neuronal response of observational fear conditioning in Zebrafish 

 

Julia Pinho1, Rui Oliveira1,2,3, João Lopes1 

1Instituto Gulbenkian de Ciência, Oeiras, Portugal, 2ISPA - Instituto 

Universitário, Lisboa, Portugal, 3Champalimaud Center for the Unknown, 

Lisboa, Portugal!

 

Public information available in social environments allows the animals to 

evolve social competences such as learning from others (observational 

conditioning). In the present work we characterize the neuronal mechanisms 

underlying chemical and visual observational conditioning. Two behavioral 

tasks were performed using chemical (alarm cue) and visual (conspecifics 

exhibiting a fear response) stimuli. The brains were then analyzed for 

immediately early genes (c-fos, egr1, npas4, bdnf) and genes involved in 

stress response (hypothalamic-pituitary-interrenal axis genes: crh, gr, mr). 

Chemical (alarm cue) rather than Visual (conspecifics with fear) stimuli induce 

short learning curves in the observational conditioning task. The neuronal 

expression patterns (qPCRS) in chemical and visual stimuli showed different 

immediate early genes and stress genes responses and the neuronal 

networks involved in observational conditioning (chemical and visual) are 

consistent across genes but different between stimuli. 
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14. Compound I enhance mu-opioid receptor endocytosis and attenuate 

morphine-induced antinociceptive tolerance and dependence 

 

Po-Kuan Chao, Li-Chin Ou, Shiu-Hwa Yeh 

Institute of Biotechnology and Pharmaceutical Research, National Health 

Research Institutes, Zhunan, Taiwan!

 

Mu-opioid receptor (MOR) activation is usually accompanied by 

desensitization of antinociceptive signaling. One key mechanism that 

modulates opioid tolerance and desensitization is MOR endocytosis. Our 

objective was to discover a novel enhancer of endocytosis and determine its 

effects in animal models of opioid-induced analgesia, withdrawal, and 

tolerance. We used a high-throughput screening system to identify Compound 

I as enhancer of MOR endocytosis with high potency and efficacy. Treating 

cells with Compound I enhanced morphine-mediated MOR endocytosis 

through an adaptor protein 2 (AP2)/clathrin-dependent mechanism. 

Furthermore, Compound I attenuated morphine-induced phosphorylation of 

MOR at serine 375 and diminished desensitization of membrane 

hyperpolarization. Co-treatment with chronic Compound I reduced morphine 

tolerance and increased morphine analgesia. Acute Compound 

I administration rescued morphine tolerance and dependence in morphine-

tolerant mice. Therefore, Compound I may modulate morphine tolerance by 

regulating MOR endocytosis. Compound I are thus potentially therapeutic for 

morphine-related side effects and a new tool for studying MOR trafficking. 
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15. Optimal group size in collective decision making as a result of 

minimizing error amplifications 

 

Julian Vicente-Page1, Alfonso Perez-Escudero2, Gonzalo G. de Polavieja1 

1Champalimaud Foundation, Lisbon, Portugal, 2Massachussets Institute of 

Technology, Boston, USA!

 

Animal societies are a widespread phenomenon and can be found in all sort 

of species. The existence of an optimal group size has been observed in 

different animal societies and has been theoretically postulated by ecological 

models in terms of individual fitness. Here we present a new model of 

collective decision making that predicts the presence of an optimal group size 

in dichotomous decision making tasks. The model increases the accuracy of 

collective decisions by allowing individuals to reevaluate their initial choices. 

With this mechanism, intermediate group sizes do not experience the difficulty 

of large groups at correcting initial mistakes while they still benefit by sharing 

enough social information. Our model is able to explain the results of a 

decision making experiment in groups of fish, confirming its validity. 

Furthermore, it improves the accuracy of Condorcet's Theorem and predicts 

the existence of an optimal group size for a wide repertory of decision making 

mechanisms. 
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16. Auditory cues in Social transmission of fear 

 

Ana Pereira, Susana Lima, Marta Moita 

Champalimaud Neuroscience Programme, Lisboa, Portugal!

 

Several species use social information to detect impending danger. We 

previously developed a behavioral paradigm to study social transmission of 

fear, and found that rats perceive the cessation of movement-evoked sound 

produced by conspecifics as a signal of danger and its resumption as a signal 

of safety. The Lateral Amygdala (LA) a structure widely implicated in fear 

responses, receives auditory inputs from both cortical and thalamic pathways. 

Therefore, we hypothesize that the cessation of the movement-evoked sound 

leads to activation of auditory inputs to LA switching on freezing. To test this 

hypothesis we exposed rats to the sound of another rat moving around with 

periods of silence, during which rats normally freeze and optogenetically 

inactivated LA during the silence. We found that this manipulation disrupts 

freezing. To further characterize the neuronal pathways underlying this 

behavior, we compared c-fos expression in different sub-regions of the 

auditory thalamus of animals exposed to the sound interrupted by silence to 

that of animals exposed to continuous sound. We found a significant increase 

in the number of c-fos expressing cells in the dorsal Medial Geniculate 

Nucleus (MGd) of animals exposed to the sound with silence periods. Finally, 

we have preliminary evidence that optogenetic inactivation of the MGd blocks 

freezing during the silence period. The MGd has been shown to have a higher 

proportion of cells responding to the offset white noise, compared ot other 

nuclei in the auditory thamalus. These responses may signal the cessation of 

the MES, driving activity in the LA. 
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17. Neuroendocrine mechanisms underlying the termination of sexual 

behavior 

 

Susana Valente, Gonçalo André, Susana Lima 

Champalimaud Neuroscience Programme, Lisboa, Portugal!

 

Mice sexual behavior is characterized by a series of mounts and separations 

which lead to ejaculation and the beginning of a sated phase – post 

ejaculatory refractory period (PERP) – where there is limited sexual drive. In 

our lab we observed that different subspecies vary in their sexual behavior, 

namely the PERP duration: contrary to C57BL/6J, PWK/PhJ have a shorter 

PERP being able to restart mounting the female within 120 minutes after 

ejaculation. 

Prolactin has been shown to be released upon orgasm in humans and 

ejaculation in rats, and thought to mediate/trigger the inhibition of sexual 

behavior. To test this hypothesis, we are: a) Profiling prolactin blood levels 

throughout sexual behavior in order to correlate prolactin levels and PERP 

duration, and b) Artificially manipulate hypothalamic circuits in control of 

prolactin release in order to evaluate prolactin’s impact on sexual behavior. 

This will allow us to test the proposed causal link between prolactin and 

sexual behavior inhibition. 
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18. Ginsenoside Rb1 Attenuates Acute Inflammatory Nociception by 

Inhibiting Neuronal ERK Phosphorylation 
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1Department of Convergence Medical Science, Cancer Preventive Material 

Development, College of Korean Medicine, Kyung Hee University, Seoul, 

Republic of Korea, 2Department of Convergence Medical Science, Brain 

Korea 21 Plus Program, College of Korean Medicine, Kyung Hee University, 

Seoul, Republic of Korea, 3Department of Clinical Pharmacology, College of 

Medicine, Soonchunhyang University, Anseong, Republic of Korea, 

4Department of Integrative Plant Science, Chung-Ang University, Anseong, 

Republic of Korea, 56Department of Medicinal Crop Research Institute, 

National Institute of Horticultural & Herbal Science, Rural Development 
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Ginsenoside-Rb1 (Rb1) has anti-inflammatory effects. However, the potential 

anti-nociceptive value of Rb1 for the treatment of acute inflammatory 

nociception is still unknown. Here, we examined whether Rb1 has any anti-

nociceptive effects on acute inflammatory nociception in Sprague Dawley rats 

given intrathecal (i.t.) introduction of Rb1 (2, 10, and 50 µg) 20 minutes before 

injection of formalin (5%, 50 μl) into the plantar surface of the hind paws. I.t. 

introduction with Rb1 significantly decreased nociceptive behavior during 

phase II (16-60 minutes), but not phase I (0-10 minutes), after formalin 

stimulation, corresponding to the reduced activation of c-Fos in the L4-L5 

spinal dorsal horn. Rb1 also reduced the phosphorylation of extracellular 

signal-regulated kinase (ERK) in the neurons, but not the microglia and 

astrocytes, of the L4-L5 spinal dorsal horn after formalin stimulation. 

Microscopic examination of the microglia and astrocytes revealed no 

morphological changes due to formalin stimulation and i.t. introduction with 

Rb1. Our findings indicate that i.t. introduction of Rb1 may effectively inhibit 

formalin-induced acute inflammatory nociception by inhibiting neuronal ERK 
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phosphorylation in the spinal dorsal horn, suggesting therapeutic potential for 

suppressing acute inflammatory pain. 

 

*This work was carried out with the support of "Cooperative Research 

Program for Agriculture Science & Technology Development (Project No. 

PJ011582042015)" Rural Development Administration, Republic of Korea. 
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19. Social touch and fast-spiking interneurons of rodent somatosensory 

cortex 

 

Ann Clemens, Constanze Lenschow, Michael Brecht 

BCCN Bernstein Center for Computational Neuroscience Berlin, Berlin, 

Germany 

 

Facial touch is an important behavior for social interaction in rodents. 

Neuronal responses to artificial stimulation of the whiskers have been 

extensively studied, however responses to facial touch appear to be quite 

different when stimulation occurs with natural, socially evoked stimuli. 

Interaction evoked action potential firing and membrane potential dynamics in 

the somatosensory cortex differ in males and females; additionally, socially 

evoked neuronal firing appears to depend on the estrus cycle in females. In 

order to more closely examine the mechanistic underpinnings of these sex-

related differences, we performed chronic juxtacellular recordings in head-

fixed male and female rats while monitoring the estrus phase of the females. 

We found that the neuronal response to social touch was dependent on cell-

type, where fast-spiking (FS) interneurons in males and females responded 

better to social touch when compared with regular-spiking principal neurons. 

Upon closer examination of the physiological properties of FS neurons in 

freely cycling females, we found that the baseline firing and response to social 

touch in FS interneurons is cyclical in nature. In estrus, the baseline firing is 

highest and the response to social touch is the lowest. To determine a 

possible molecular mechanism for the observed cyclical pattern of neuronal 

behavior, we are currently searching for hormonally modulated targets that co-

localize with fast-spiking neuronal markers. The outcome of these 

experiments will advance our understanding of how cortical processing is 

modulated by neuroencrinological signals and mediates socio-sexual 

behavior. 
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20. Stop! Freezing time... can a behavioral output become an alarm cue? 

   

Andreia Cruz, Marta Moita 

Champalimaud Foundation, Lisboa, Portugal!

 

It has been recently shown that rats freeze in response to the display of 

freezing by con-specifics. In addition, rats with prior experience with shock 

show observational freezing but naïve ones do not. We hypothesized that 

during exposure to shock rats associate their own defense responses, in this 

case freezing, with the aversive stimulus. Freezing would thereby become a 

conditioned alarm cue. Consistently, we found that exposure to shock without 

the expression of freezing does not lead to observational freezing. In addition, 

exposing rats to a stressor that does not lead to freezing (forced swim 

session) was not sufficient to drive observational freezing. To further test 

whether the animal needs to experience freezing during exposure to shock, 

we will artificially induce freezing in the presence or absence of footshock. To 

this end, we will stimulate the projections from the major output nucleus of 

amygdala that drives freezing, Cem to PAG. We hope to elicit freezing without 

the induction of an aversive state. Rats with this manipulation rats should not 

associate freezing with an aversive event, hence artificially induced freezing 

by itself should not lead to observational freezing. Only by pairing artificially 

induced freezing with shock would rats fear upon the display of freezing by 

others. 
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21. Gtf2i-deletion affects social behavior, neuronal morphology and the 

transcriptome in a novel mouse model for Williams syndrome 

 

Boaz Barak1, Michaela Ennis1, Dashzeveg Bayarsaihan22, Guoping Feng1 

1MIT, Cambridge, USA, 2University of Connecticut, Farmington, USA!

 

Abnormal social behavior is common to many psychiatric disorders including 

autism spectrum disorders and Williams syndrome (WS). WS is a 

neurodevelopmental disorder involved with enhanced sociability, caused by a 

chromosomal microdeletion of about 26 genes from the WS chromosome 

region in 7q11.23. Recent studies of WS patients with partial deletions 

suggest that specifically the deletion of the general transcription factor II-i 

(Gtf2i, encodes the transcription factor TFII-I) may play a key role in abnormal 

social behavior. 

To study the role of Gtf2i in social behavior we generated a novel mouse 

model, Gtf2i conditional knockout mouse. In this initial study, we induce 

germline deletion of the Gtf2i gene and study the behavioral and biochemical 

consequences of it. We found that haploinsufficiency of Gtf2i results in 

developmental impairments together with hyper-social behavior and lack of 

social habituation, as compared to WT littermates. On the cellular level, we 

found that knocking out TFII-I in neurons severely disrupt the development of 

dendritic tree but not dendritic spines. Transcriptional profiling of mouse 

hippocampus in which TFII-I was knocked out from neurons showed 

substantial dysregulation of the transcriptome. Biochemical studies further 

verified reduced protein expression levels of members of the TGF-beta 

pathway.  

Together, our findings demonstrate a role for Gtf2i in mouse neural 

development and social behavior, and elucidate molecular and cellular 

insights on the transcriptional impact of Gtf2i. 
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22. Distinct neural processes are engaged in the modulation of mimicry 

by social group-membership and emotional expressions 

 

Birgit Rauchbauer1, Jasminka Majdandžić1, Allan Hummer2, Christian 

Windischberger2, Claus Lamm1 

1Social, Cognitive and Affective Neuroscience Unit, Department of Basic 

Psychological Research and Research Methods, Faculty of Psychology, 

University of Vienna, Vienna, Austria, 2MR Center of Excellence, Medical 

University of Vienna, Vienna, Austria!

 

In social interactions, people often spontaneously copy each other's postures 

and behavior - they mimic each other. Mimicry denotes an implicit affiliative 

signal flexibly regulated according to social requirements. Yet, the mediating 

processes and neural underpinnings of this regulation are largely unexplored. 

The present functional magnetic resonance imaging (fMRI) study examined 

mimicry regulation by combining an automatic imitation task with facial stimuli, 

varied on two social-affective dimensions: emotional expression (angry vs 

happy) and ethnic group membership (in- vs out-group). Behavioral data 

revealed increased mimicry in response to happy and out-group faces. 

Imaging results revealed association of mimicry regulation in response to 

happy faces with increased activation in the right temporo-parietal junction 

(TPJ), right dorsal premotor cortex (dPMC), and right superior parietal lobule 

(SPL); in response to out-group faces with increased activation in the left 

ventral premotor cortex (vPMC), inferior parietal lobule (IPL), bilateral anterior 

insula (AI) and mid-cingulate cortex (MCC). Mimicry in response to happy and 

out-group faces is driven by distinct affiliative goals. Higher mimicry in 

response to happy faces denotes reciprocation of an affiliative signal; in 

response to out-group faces appeasement attempts towards a potentially 

threatening other (implicit measures show association of out-group members 

with threat). Mimicry regulation to attain these goals is mediated by distinct 

neuro-cognitive processes.  
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Thus mimicry regulation serves distinct affiliative goals, is mediated by distinct 

regulatory processes, and relies on distinct parts of an overarching neural 

network. This sheds light on the neural mechanisms underlying the interplay 

between implicit action control and social cognition. 
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Fibromyalgia syndrome (FM) is a rheumatic syndrome affecting 2-3% 

individuals of productive age, mainly women. Psychiatric and genetic factors 

may play a significant role in development of the disease. The aim of the 

present study was to analyse the role of various psychological factors, 

serotonin receptor (5-HT2A) and catechol-O-methyltransferase (COMT) gene 

polymorphisms in patients with fibromyalgia and to evaluate the benefit of 

repeated Transcranial magnetic stimulation (rTMS) as a treatment option. 

Female patients (n=46) diagnosed with primary FM and an equal number of 

subjects were recruited as controls. The patients and controls were evaluated 

using various questionnaires. The patients were divided in to sham and real 

treatment groups and received real and sham stimulation respectively for 4 

weeks. DNA extracted from 49 blood samples was used for molecular 

characterization of the 5-HT2A and COMT gene polymorphisms by PCR-

RFLP. On comparing the questionnaire response and pain rating in the rTMS 

verses sham stimulation group, pain and anxiety significantly reduced in the 

rTMS group after treatment. Analysis of the 5-HT2A and COMT gene 

polymorphism revealed no significant association with fibromyalgia. However 

in case of COMT gene, the L/L and L/H genotypes were highly represented in 

patients than controls. Higher frequency of C/C genotype of 5HT2A and LL 

and LH genotype of COMT gene may play a role in pathogenesis of FM. Slow 

frequency rTMS is a favorable treatment option in patients with primary FM. 
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Recent research has provided evidence for a bidirectional link between some 

aspects of creative cognition and dishonesty. However, the potential role of 

creative cognition in the ability to generate lies and to detect them in others is 

unknown. On the one hand, creative cognition may facilitate generating lies by 

enabling liars to construct more creative deceptive scenarios. On the other, it 

may also facilitate detecting lies by enabling an observer to rely less on 

stereotypical beliefs about deception cues that typically lead to poor lie 

detection performance. Thus, creative cognition may be one variable that 

could account for the correlation between the ability of generating and 

detecting lies suggested by recent evidence. 

This study aimed to investigate the contribution of different aspects of creative 

cognition, as measured by several creativity tests, to deceptive 

communication. Performance in both the generation and the detection of lies 

was measured in three related deception tasks carried out in a laboratory, 

competitive and interactive setting. Performance was quantified using signal 

detection theory. 

Results showed that individuals who were better at generating lies scored 

higher on the creativity achievement questionnaire (CAQ), especially in the 

performance, and tended to generate more lies when given the choice to lie or 

to tell the truth. Additionally, no hints of a correlation between the ability to 

generate and detect lies were found. 

These findings suggest that generating and detecting lies are distinct abilities 

and that different aspects of creativity may contribute independently to these 

two abilities. 
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The intact ability to process one's own voice plays a critical role in successful 

verbal self-monitoring processes and in communication. Nonetheless, most of 

the existing evidence has only explored the sensory correlates of self-

generated voice processing, whilst the effects of attentional demands and 

stimulus complexity on self-voice processing remain largely unknown. 

Therefore, the present study investigated the effects of stimulus complexity on 

the preattentive processing of self- and non-self voice stimuli. 

Seventeen right-handed healthy males participated in the study. Event-related 

potentials (ERP) were recorded while participants were asked to watch a 

silent movie and to ignore pre-recorded self-generated (SGV) and non-self 

(NSV) voice stimuli. Voice stimuli consisted in a vocalization (vocalization 

category condition - VCC) or in a dissyllabic word (word category conditions - 

WCC). All voice stimuli were presented as standard and deviant events in four 

distinct oddball sequences. The order of blocks was counterbalanced among 

participants.  

A repeated-measures ANOVA revealed a significant voice identity by stimulus 

category interaction: when compared with SGV, the P3a amplitude was 

increased for NSV stimuli in the VCC only, whereas in the WCC no significant 

differences were found between the two voice identities. These findings 

suggest that the complexity of voice stimuli modulates the magnitude of the 

orienting response to self-generated and non-self voices, extending previous 

findings on self-generated voice processing. 
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The ability to learn about regularities in the environment and to make 

predictions about future events is fundamental for adaptive behaviour. We 

have previously shown that people can implicitly encode statistical regularities 

and detect violations therein, as reflected in neuronal responses to 

unpredictable events that carry a unique prediction error signature. In the real 

world, however, learning about regularities will often occur in the context of 

competing cognitive demands. Here we asked whether learning of statistical 

regularities is modulated by concurrent cognitive load. Across two 

experiments, we compared electroencephalographic metrics associated with 

responses to sounds with frequencies sampled from narrow or wide Gaussian 

distributions. In Experiment 1, we replicated our previous finding that outliers 

evoked a larger response than those in the center, which was greater for 

physically identical outliers in the narrow than in the broad distribution. These 

results demonstrate a very early neurophysiological marker of the brain’s 

ability to implicitly encode complex statistical structure in the environment. In 

Experiment 2, participants performed a visual working memory task while 

listening to the same tone sequences as those used in Experiment 1. We 

again observed greater prediction error responses in the narrower distribution 

under both low and high cognitive load, suggesting that people are able to 

track statistical uncertainty under high cognitive demand. However, we did not 

find prediction error differences between low and high cognitive load. Our 

findings suggest that statistical learning might proceed automatically even 

when cognitive resources are taxed by concurrent demands. 
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Oxytocin-like peptides (isotocin, IT, in fish, mesotocin, in birds, reptiles and 

amphibian, and oxytocin in mammals) have been implied in the regulation of 

social behavior across vertebrates (Goodson et al, 2010). Although 

vasopressin (AVP) is more involved in aggression behavior while OXT in pro-

social behaviors, these neuropeptides and receptor subtypes are similar 

(Chini et al, 2007). Using zebrafish as an organism model, we characterized 

how early relevant sociality, measured as a shoal preference, can be studied 

during zebrafish ontogeny. Our data shows that, in zebrafish, shoal 

preference emerges around the third week post fertilization. In order to 

explore how isotocin can modulate the acquirement of social paradigms 

underlying social cognition, we have been developing genetic tools to 

specifically modulate the oxytocinergic neuronal circuits and to study how loss 

of function of these neurons modifies social behavior. Thus, we have 

generated an oxytocin neurons-specific  nitroreductase-metronidazole- based 

for conditional (temporal) and cell-specific ablation of oxytocin neurons. Using 

this system, we demonstrated that ablation of these neurons significantly alter 

the shoal preference behavior. Using gene-targeting approach (i.e. TALEN), 

we have introduced a single mutation resulting in a truncated oxytocin 

receptor mutant line. Preliminary data has shown that oxytocin receptor 

mutant fish display altered behavior towards conspecifics. 

In conclusion our data may indicate different roles for the ligand oxytocin and 

its receptor in zebrafish sociality. The mechanism(s) that underlie these 

apparent differences are under investigation. 
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Animals in social groups display dominant-submissive relationships that 

culminate in the formation of a social hierarchy. This stratification is critical for 

group dynamics and group fitness, as it reduces the number of intra-group 

conflicts through the formation of a “pecking order”. Higher-ranking, dominant 

individuals have priority access to food, nesting places and mate selection. In 

humans, it has also been shown that the perceived socioeconomic status very 

strongly correlates with risk for respiratory, cardiovascular, inflammatory, and 

psychiatric illness. Still, while genetic elements, environmental factors and 

prior experience all play a role in establishing social dominance, the discrete 

elements that predict the future rank of an individual remain conspicuously 

unexplored. 

Early life deprivation and adversity (EDA) in rodents is used to model 

unfavourable rearing conditions and is known to lead to changes in anxiety-

like and depressive-like behaviors. We used this paradigm to explore the role 

of early life environment in social hierarchy and discovered that EDA-mice 

display a submissive phenotype in adulthood. These animals rank lower when 

compared to controls, and are more easily defeated in dominance tests. To 

help identify the underlying molecular targets linked to this phenotype, we 

performed a RNA-sequencing and discovered 180 genes with altered 

expression levels in the prefrontal cortex of EDA mice. From these, 20 genes 

seemingly correlate to the dominance index of the animals. Our on-going work 

centres on exploring early life adversity in its role in shaping dominance 
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behaviour in adulthood and the underlying molecular, cellular and neuronal 

correlates of social hierarchy. 
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Major depressive disorder (MDD) has been associated with empathy deficits. 

The exact nature of these deficits and their relation to concurrent alexithymia 

remain unknown. Here we tested under which conditions MDD patients with 

high and low alexithymia show deficient empathy, particularly investigating 

empathic abilities when inhibition of self-related emotional states is needed 

and when it is not. Healthy controls (low: n = 28, high: n = 14) and currently 

depressed MDD patients (low: n = 11, high: n = 18) with low or high 

alexithymia performed an emotional egocentricity paradigm based on tactile 

stimulation. This task measures empathic judgements, when emotional states 

of self and other differ and inhibition of self-related emotional states is 

needed, and when they do not and thus empathic judgments can be based on 

simple projection mechanisms. Only alexithymia but not depression 

decreased empathy, in situations when simple projection sufficed. However, 

when emotional states of self and other differed, and inhibition of self-related 

emotional states was needed, MDD patients showed an egocentric bias 

during empathic judgments and an altercentric bias during self emotion 

judgments, the latter suggesting heightened emotional contagion, both 

independent of alexithymia. Across the entire sample, alexithymia decreased 

the size of the egocentric bias. These results suggest that MDD patients show 

intact empathic judgments, when simple projection is required and no 

concurrent alexithymia is present. In situations when incongruent emotional 

states of self and other have to be resolved, MDD patients are prone to 

egocentric and altercentric biases. 
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Integration of facial and bodily expressions, especially in the case of potential 

social threat, is of crucial importance for adaptive reactions. The amygdalae 

(AMG) play an important role in the processing of social signals but it has so 

far been difficult in human studies to investigate the contribution from its 

different nuclei in the population at large. Previously, we have shown that 

bilateral damage of the basolateral amygdala (BLA) in subjects with Urbach-

Wiethe disease (UWD), a genetic disorder that results in bilateral calcification 

of the AMG, show a deficit in ignoring threat signals from whole body 

expressions that render the facial expression ambiguous. The current study 

investigated the neural signature of this unattended body expression 

perception effect. Five participants with UWD and twelve matched controls 

viewed facial and bodily expressions presented in congruent and incongruent 

face-body compounds with their attention always directed at the facial 

expression. Results show that UWDs compared to controls showed more 

activation for fearful versus happy bodies in the Inferior Parietal Lobule (IPL). 

Moreover, results indicated that in the absence of a functional BLA processing 

of ambiguous social threat is sustained by decreased activation in the 

temporal pole (TP), but increased activity in the Prefrontal (PFC) Midline. This 

division between prefrontal- and temporal-network was also present in the 

effective connectivity maps. A PFC-TP-IPL network in the presence of BLA 

damage could underlie aberrant functional integration of and reaction to 

threatening social stimuli leading to hypersensitivity for threat. 
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Prolactin is a hormone secreted by the pituitary that was originally named for 

its ability to elicit milk production in response to suckling stimulus. We now 

know that prolactin is an extremely pleiotropic hormone, participating in more 

than 300 physiological processes. Prolactin exists in circulation in basal 

levels, but its release peaks in response to a variety of stimuli, including 

nursing, light, sound, odors, mating and stress. Prolactin release is controlled 

by neurons in the arcuate nucleus of the hypothalamus, primarily the so-called 

dopaminergic tuberoinfundibular (TIDA) neurons. Lactotrophs, the pituitary 

cells that produce prolactin, are continuously ready to release prolactin, but 

this release is tonically inhibited by dopamine. Furthermore, it has been 

hypothesized that prolactin release requires the interruption of the 

dopaminergic inhibition from TIDA neurons. Due to the lack of appropriate 

methods, this hypothesis has never been tested in vivo. In my project, I’m 

aiming to investigate the neuronal dynamics of TIDA neurons and attempt to 

establish a casual link between their activity and prolactin release in behaving 

mice. 
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The nonapeptides arginine-vasotocin (AVT) and isotocin (IT) which are the 

teleost homologues of arginine–vasopressin and oxytocin in mammals have 

been implicated in a variety of social and stress related behaviours across 

vertebrate taxa. The actions of these peptides can vary depending on the 

species, sexes, and social context. To investigate the response of AVT and IT 

to social challenges we studied agonistic interactions and the establishment of 

dominance hierarchies in zebrafish. We used an agonistic paradigm where 

three different behavioural phenotypes emerge: animals could win the 

interaction (winners), lose the interaction (losers) or have an unsolved 

interaction by fighting their own mirror image (mirror-fighters). We quantified 

the levels of both nonapeptides in macrodissected brain areas (i.e. olfactory 

bulbs, telencephalon, diencephalon, optic tectum, cerebellum, and brainstem) 

of these three behavioural phenotypes. Our results show that AVT levels 

increased in the telencephalon, and diencephalon of winners, and in the 

telencephalon, diencephalon, optic tectum and brain stem of losers. For 

mirror-fighters differences were only detected in the telencephalon. Isotocin 

levels were also distinct between the three behavioural phenotypes: in 

winners only the cerebellum levels increased, in the losers there was an IT 
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increase in the diencephalon and a decrease in the cerebellum, and mirror-

fighters showed higher levels in the olfactory bulbs. Thus, one can conclude 

that AVT and IT are differentially regulated in different brain regions by social 

interactions. Cortisol and androgen (Testosterone and 11-Ketotestosterone) 

levels were also measured, indicating a differential response in the different 

behavioural phenotypes. 
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Fruit flies respond to threats with defensive behavioural responses. When 

presented with a looming stimulus, a threatening expanding shadow, 

individual flies typically jump or show in flight escape manoeuvres. Recently, 

our group and others have found that flies exposed to repeated inescapable 

looming stimuli also run or freeze. These responses are sexually dimorphic, 

where females are much more likely to freeze than males. Since in rodents 

freezing is modulated by the social environment, which can either dampen 

(social ‘buffering') or enhance this type of individual defence behaviour, we 

decided to study the responses of groups of females flies to recurring 

unavoidable looming stimuli. In line with recent reports of social regulation of 

defence behaviours, we show that female flies in groups display a different 

defensive behavioural repertoire, namely they exhibit substantially less 

freezing. We aim to further characterise defensive behaviours in groups of 

fruit flies, and to study the underlying mechanisms at the molecular and circuit 

level. 
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The way we perceive ourselves in relation to others has a crucial role in socio-

cognitive processing. Moreover, self-representation is malleable to 

subcomponents, such as sense of ownership and sense of agency. The latter 

has been proposed to emerge when the predicted outcome of an action 

matches its actual sensory consequences. However, the effects of sense of 

agency's malleability on social cognition are still unknown.  

We tested the effect of body discontinuity (i.e., missing forearm) on the sense 

of agency over a virtual arm. Subjects performed a reaching-like task in a 

custom-made virtual environment, while controlling a virtual arm that 

presented or not a discontinuity. Our results showed that subjects developed 

a sense of agency over the fake limb and that it was maintained when the 

discontinuity in the virtual arm and/or a positional shift in the real arm were 

introduced. These results suggest that the matching of prediction and 

outcome was sufficient to induce sense of agency over the virtual limb, 

despite not being connected to the body. Therefore, the results indicate that 

the virtual limb was updated into the self-representation of the subject. 

Future experiments include the study of the effects of interacting agents on 

self and group-representation. We will test the hypothesis that group actions 

that match individual predictions produce sense of agency, thus allowing 

individuals to update the group in the representation of the self. Moreover, we 

aim to test whether a leader/follower position in a group of interactors affects 

differentially these representations. 
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Animals are able to adjust their individual behavior according to social 

information. Such behavioral plasticity is associated to the ability of an 

individual to evaluate its social environment. Our study showed that the cichlid 

fish Nile tilapia is able to adjust its aggressiveness according to competitor's 

density in its social environment, reducing the number of high-costing 

aggressive behaviors (overt aggression) when facing a higher number of 

possible opponents, anticipating, therefore, the costs of a fight. We compared 

isolated fish, subjected to two treatments, where the fish observed a) one 

virtual competitor (one mirror), or b) three virtual competitors (three mirrors). 

At first, isolated fish saw its image (one or three virtual competitors) but did 

not interact with it, due to a transparent glass that prevented aggressive 

interactions in this phase, providing the fish a moment to evaluate this social 

information. After this, mirrors were covered and another single mirror was 

introduced into the opposite side of the tank, allowing the fish to interact with it 

(mirror-elicited fight). Fish were video recorded for 15 minutes before seeing 

virtual competitors, one hour and two hours after seeing the mirror images. 

Frequency of displays (low-costing behaviors) was similar for both treatments. 

However, overt aggression was lower when fish observed three virtual 

competitors, thus indicating that fish can evaluate social environment and 

modulate its own aggressiveness even without fight or watch fights from 

conspecifics. 
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Sex is a motivated behavior and comprises three phases: appetitive, 

consummatory, and inhibitory. Despite active research, the neural 

mechanisms underlying the different stages of sexual behavior in mammals, 

in particular the inhibitory/refractory phase during which sexual interest is 

diminished, are not fully understood. In males, ejaculation terminates a sexual 

cycle and precedes the refractory period. The ejaculation reflex is controlled 

by a central pattern generator in the spinal cord, the spinal ejaculation 

generator (SEG), and coincides with supraspinal activity. This is thought to 

convey information necessary for ejaculation-related reward representation 

and/or triggering of the refractory period. However, the exact function of 

ejaculation-elicited brain activity remains elusive. A promising approach to 

study functional relationships and neural circuits involves monitoring neural 

activity and modulating behavior in alive animals. To take advantage of the 

progress in technologies available for mice, it is essential to expand our 

knowledge about the neural circuit of sexual termination from other rodents to 

the mouse. Therefore, we aim at identifying brain areas that are specifically 

activated during ejaculation by using immediate early gene expression as 

readout of neuronal activity. Male mice (C57BL/6) were exposed to different 

degrees of sexual stimulation (no interaction, mount only, ejaculation), 

sacrificed, and their brains processed for c-Fos detection by 

immunohistochemistry. Comparing the neuronal activity elicited in animals 

that ejaculated with the activity in animals that mounted but did not ejaculate 

we aim to uncover which brain areas are specifically altered during 

ejaculation. 
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The escape behavior of Drosophila melanogaster has been subject of a great 

deal of study. Escape jumps can be triggered robustly by an overhead 

stimulus that simulates an object on a collision course (looming). Previous 

research has focused on the response to a single presentation of a looming 

stimulus. However, how a fly responds to a repetitive and unavoidable threat 

remains poorly understood. Therefore, we developed a behavioral assay 

which aims at elucidating the mechanisms underlying defense behaviours of 

fruit flies in such circumstances. 

Single flies placed in an enclosed walking arena were exposed to multiple 

presentations of a looming stimulus. We found that flies jump, as previously 

described, often times repeatedly. However a large fraction of flies responded 

with sudden immobility, which we call freezing (akin to the freezing responses 

extensively studied in rodents). Freezing could last for the whole duration of 

exposure to the repeated looming stimuli (i.e. 5 minutes). In addition, we 

found that the frequency of freezing responses was sexually dimorphic. 

Females flies were much more likely to freeze (~80%) than male flies (~50%). 

In both genders, flies that did not freeze increased the amount of time spent 

walking and their walking velocity. The subpopulations of male flies that froze 

or ran showed a very similar pattern of behavior to that of female flies within 

each category. 

 

*authors contributed equally 
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Drosophila melanogaster shows strong innate avoidance behaviour towards 

CO2 that can be modulated by the internal state. This response is mediated by 

the activation of a single ventral glomerulus, the V-glomerulus.. We screened 

the flylight collection for neurons that innervate the lateral horn (LH) and used 

these lines on an inhibitory behavioural screen. We found two out of 32 lines 

that had reduced aversion to CO2. To identify the responding neurons we did 

calcium imaging with GCaMP6.0s while stimulating the V-glomerulus with 

acetylcholine in a live brain. In the same brain we expressed photoactivatable 

GFP, which allowed us to trace the activated cells. We saw that the 

responding neurons form one line project to the ventral lateral protocerebrum 

(vlpr) and neurons from the other line project the superior intermediate 

protocerebrum (sipr).  The identification of these neurons allows us to ask 

questions about odor and valence specificity and output at the LH. 
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When individuals make social decisions, they tend to mimic the actions of 

others, and ultimately converge on the average choice or decision. However, 

in small groups and in circumstances where information about a task is 

unevenly distributed amongst individuals, relying on the decisions of well-

informed individuals can be more advantageous. One way to determine who 

is well informed is to assess individuals’ confidence, and it has been shown 

that group decisions become more accurate when averaging the choices of its 

most confident members. 

This study examines how individuals in small groups (n=4) integrate 

information about the choices and confidence of others in their decisions. On 

each trial, participants have to move to the left or to the right after being 

presented with a combination of 1 to 4 cues determining the probability that 

either one or the other side is rewarded. Importantly, every member of the 

group is familiarized only with a subset (2 out of 8) of the cues used in the 

experiment, so the specific cue-combination shown determines how different 

individual decisions are and how confident subjects are in their choices. On 

each trial, subjects first make a private choice, after which feedback about the 

choices and the confidence of all group members is presented to everyone. 

Then subjects are asked to choose again, with access to this social feedback. 

We found that participants perform significantly better after getting access to 

social information, indicating that they indeed integrate it in their decision-

making. 



! 95!

40. Dopamine is a modulator of social behaviour in a cooperatively 

breeding fish 

 

Diogo Antunes1, Marta Soares2, Michael Taborsky1 

1Institute of Ecology and Evolution, Bern, Switzerland, 2CiBio, Porto, Portugal!

 

Cooperation is an evolutionary enigma that has intrigued biologists ever since 

Darwin. However, little is still known about the physiological regulation of 

cooperative behaviour. Here we report on an experiment studying the role of 

dopamine in social behaviour of a cooperatively breeding fish species. 

Dopamine is involved in the modulation of animals' reward system and also in 

the social decision network. This suggests that it might be involved in 

sociability, and that it may modulate interactions between individuals. We 

studied Neolamprologus pulcher, a cooperative cichlid fish from Lake 

Tanganyika, East Africa. These fish live in families with a dominant pair and a 

variable number of subordinates. The latter help the dominant breeders in 

territory maintenance and defense, and they show alloparental care which is 

considered to be altruistic. We tested the role of the dopaminergic receptors 

D1 and D2 by blocking or enhancing their activity with injections of agonists or 

antagonists (SKF-3893, SCH-23390, Quinpirole and Metoclopramide). Our 

data suggest that the two dopaminergic receptors have different regulatory 

roles for the social behavior of these fish. The D1 receptor is apparently 

important for the modulation of aggressive behavior, increasing it when the 

receptor is enhanced and diminishing it when the receptor is blocked. In 

contrast, the D2 receptor seems to modulate the affiliative behavior of the fish, 

showing bigger effects when the receptor is blocked. These data provide the 

first insight into the role of dopamine for the social behaviour of a cooperative 

fish species. 



! 96!

41. N-acetylcysteine modulates repetitive behaviour and corticostriatal 

activity in a mouse model of autism 

 

Marija Petrinovic1, Alice Durieux2, Michael Saxe1, Markus von Kienlin1, 

Declan Murphy2, Grainne McAlonan2, Basil Kuennecke1 

1Roche Pharma Research & Early Development, Neuroscience, Roche 

Innovation Center Basel, Switzerland, Basel, Switzerland, 2Department of 

Forensic and Neurodevelopmental Sciences, Institute of Psychiatry, Kings 

College London, UK, London, UK!

 

Autism spectrum disorder (ASD) is a neurodevelopmental condition 

characterised by stereotyped behaviours and impairments in social 

interactions. Excitation/inhibition imbalance on the basis of a glutamate/GABA 

mismatch has been postulated as a feature if not an underlying cause of ASD. 

However, at present no effective treatments are available. Recently, N-

acetylcysteine (NAC), a modulator of glutamatergic neurotransmission 

through activation of the cystine/glutamate antiporter, has been shown 

potentially effective in symptomatic treatment of severe repetitive behaviour in 

ASD patients. Highly increased repetitive behaviour has been observed in 

BTBR mice, an inbred strain that also exhibits neuro-morphological 

phenotypes reminiscent of ASD. Therefore, we set out to investigate the 

effects and underlying mechanisms of NAC treatment in this mouse model of 

ASD. 

By applying perfusion-based functional magnetic resonance imaging (fMRI) 

and quantitative spectroscopy (MRS) we identified increased striatal activity 

and glutamate levels in a BTBR mouse model of autism as a possible 

underlying cause of their severe stereotypies. Moreover, NAC treatment 

normalized repetitive behaviour by concomitantly decreasing striatal activity 

and cortical glutamate to control levels, and increasing activity of 

hypothalamic circuitry. Notably, locomotor activity was not affected by NAC. 

Thus, by monitoring behavioural and neuromodulatory effects of NAC, this 

study supports the therapeutic use of NAC in treatment of stereotyped and 
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repetitive behaviour associated with ASD. Furthermore, our findings reiterate 

the importance of fMRI and MRS in detecting large scale neural circuitry 

underlying neuropsychiatric disorders as well as in monitoring the efficacy of 

pharmacological treatments. 
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42. Brain phospholipid profiling in anxiety disorders 

 

Robert Berkecz1, Sara Zsigrai1, Viktor Szegedi2 

1Department of Medical Chemistry, University of Szeged, Szeged, Hungary, 

2Institute of Biochemistry, Biological Research Center, Hungarian Academy of 

Sciences, Szeged, Hungary!

 

Nowadays lipidomics is a rapidly expanding research field thanks to the 

important biomolecular attributions of the lipids. Glycerophospholipids (PL) -

as a major class of lipids- are known as membrane builders because of their 

amphipathic properties, but they are also cellular messengers and enzyme 

activators. 

Anxiety is one of the basic emotions which is responsible for coping with 

potential threatening factors, ultimately for survival. Everyday examples of 

such threating stimuli include unexpected situations, loud noises, sudden 

motions, high places, moving substrates or odors of strangers and predators. 

The anxious reaction given to these kind of stimuli combines somatic, 

cognitive, emotional and behavioural components, and by this it serves 

survival. However, under certain circumstances, the response to different 

stressors may become excessive and it leads to anxiety disorders or anxious 

personality. 

Anxiety reactions in mammals were shown to be mediated by different brain 

regions like amygdala, hippocampus, cingulate cortex, hypothalamus and 

various brainstem areas. In molecular level, altered gene expression patterns 

were shown in several brain parts of the “fear circuitry” in animal models of 

anxiety, which were somewhat normalized upon treatment with anxiolytics. 

The initial hypothesis of the research is that brain phospholipid alteration and 

anxiety-related behavioural phenotype mouse model are closely connected. 

The results answer the following questions: 

1. How does the brain PL composition correlate with anxiety-related 

behavioural phenotype mice? 

2. Which are the regions of the brain that are affected by the alteration of PL? 
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3. Which PL species show significant changes in anxiety-related behavioural 

phenotype mice? 
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43. Usage of mobile device while driving 

 

Radmila Magusic, Vladimir Obradovic 

University of Zagreb;Faculty of traffic and teansport science, Zagreb, Croatia!

 

Using a cell phone while driving presents risky behavior,which rises during 

years. Research studies show that it leads to driver distraction and increases 

the risk of accident for four times. The aim of the study was to determine how 

much and how drivers use a cell phone while driving? The research problem 

is contained in all the ways of cell phone usage that is causing driver 

distraction? The methodological approach was based on the implementation 

of a web survey among 630 drivers who replied 32 questions. 

Processing of the data was performed at the level of univariate, bivariate and 

multivariate (cluster, multiple-regression) analysis. The research results 

indicate that the majority of drivers use cell phone while driving with different 

intensity and frequency with differences related to gender, age and 

driving experience. Application of cluster analysis allowed the identification of 

five groups that are homogenous. Especially important we consider the 

results of multiple regression analysis which shows the influence of individual 

characteristics of the driver and the way of their behavior. Gender and age of 

the driver are significantly. The impact is small which is shown with variable 

R² = 8.3 %, contrast presents reading messages considerably increases risk 

of accident (R²= 51.4 %). Based on those results we conclude that avoiding 

conversation on cell phone while driving reduces probability of accident by 

20% and avoiding messages actions is recommended because it’s quite likely 

that we will avoid accident by 50%. 

Keywords: cell phone, driving, distraction, risk offenses 
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44. Consensus and experience suppress individual personality during 

group decision making 

 

Nicholas McDonald, Sean Rands, Francesca Hill, Charlotte Elder, Christos 

Ioannou 

University of Bristol, Bristol, UK!

 

Whether individual behaviour in social contexts is predictable from when 

individuals are observed alone is a fundamental question in collective 

behaviour. Consistent differences between individuals in boldness, which 

describes willingness to accept reward over risk, is likely to be under strong 

selection pressure. However, previous studies have found varying results in 

whether boldness, and other personality traits, are correlated between asocial 

and social contexts. Moreover, the mechanisms underlying these differences 

are unknown. Using shoals of 10 three-spined sticklebacks (Gasterosteus 

aculeatus), we show that consistent individual variation in boldness is 

expressed in individuals' latency to leave a refuge, but not in their latency to 

cross an open arena to a food source. Although crossing the arena is more 

risky, fish could individually decide to leave the refuge without leaving the 

group, while crossing the arena was performed collectively. Despite bolder 

fish appearing to lead these collective movements, this effect was dominated 

by the consensus and coordination observed between fish, resulting in the 

loss of the correlation between asocial and social contexts. As the fish 

became habituated and satiated over repeated trials, the expression of 

individual personality in leaving the refuge declined, as did the extent to which 

crossing the arena is a collective action. These findings seem to be 

behaviourally plastic responses to a social context since average latencies 

were similar for fish tested alone before and after group trials, as were their 

repeatabilities. The expression of personality in groups is thus sensitive to 

social dynamics and experience with the environment. 
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45. Sleep regulation by social interaction in fruit fly Drosophila 

melanogaster 

 

Esteban J. Beckwith, Quentin Geissmann, Saori Hokari, Giorgio F. Gilestro 

Imperial College London, London, UK!

 

In many animals, social interaction is a powerful modulator of sleep quality 

and quantity. In nature, animals are continuously exposed to a diverse variety 

of stimuli and interactions with conspecifics represent a particularly relevant 

set of them. For Drosophila males, interaction with females is key to ensure 

reproduction, while interaction with other males can create antagonistic fights 

to compete for sexual partners, food or shelter. Here we investigate if and how 

these interactions affect sleep need and sleep quality. 

Employing fruit flies it has been previously shown that male-male interaction 

during the night builds up sleep pressure, observable in the next day as 

marked increase in sleep. Recovery of sleep after sleep deprivation is also 

called "sleep rebound", and in all species it is thought to be 1) at the basis of 

sleep homeostasis and 2) positively correlate with sleep deprivation. The 

longer an animal stay awake, the higher the sleep pressure and following 

rebound. 

Here we extend those studies to more complex situations and we 

systematically explore how social interaction affects sleep. We find that sleep 

characteristics after male-male or male-female interactions are qualitatively 

and quantitatively different and for the first time we show that different kind of 

sleep deprivations in Drosophila can have dramatically different 

consequences on sleep patterns and needs. 
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46. Density valley clustering reveals new swim types of the zebrafish 

larvae. 

 

João Marques, Simone Lackner, Michael Orger 

Champalimaud Neuroscience Programme, Lisbon, Portugal!

 

A central question in neuroethology is: what is the set of movements a given 

animal species is able to perform. Currently it is unknown, for any animal, its 

full behavioral repertoire or whether movements can be clustered into different 

types or are better described as a continuum where no distinct boundaries 

exist. If movements are organized in different classes it is likely that the brain 

uses distinct neuronal substrates to control each type of movement. 

With the aim of describing the movement repertoire of an animal we turned to 

the zebrafish larva as a model. While this animal possesses the basic 

architecture of the vertebrate brain, its behavior is for the most part innate, 

stereotypical and consists of movements of the tail and eyes. We created a 

behavioral set-up that allows on-line, automatic tracking of the tail and eye 

movements associated with motor events in multiple freely swimming 

zebrafish larvae and simultaneous presentation of visual and acoustic stimuli. 

Using this system we were able to record millions of swim bouts during a wide 

range of behaviors and found that for any stimuli presented, these movements 

form clusters in kinematic space. 

We developed a novel general purpose clustering algorithm based on valleys 

between density peaks and used it to identify 10 distinct swim types that 

zebrafish larvae use in complex sequences to interact with their environment. 
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47. Loss of the schizophrenia susceptibility gene dysbindin-1 affects 

mice sociability and social memory 

 

Valentina Ferretti, Marco Nigro, Huiping Huang, Giuliano Gentili, Francesco 

Papaleo 

Istituto Italiano di Tecnologia, Genova, Italy 

  

The ability to recognize and remember a conspecific is imperative in 

determining the proper social response within a social group (Lee et al. 2009). 

Deficits in social interactions represent one of the earlier, most impairing and 

still incurable symptoms in neuropsychiatric disorders, such as autism 

spectrum disorders and schizophrenia, two pathologies with a very high 

genetic component. Despite this, knowledge of the brain mechanisms 

underlying social behavior is still very poor. 

The aim of our study is to evaluate the interplay between social behavior and 

cortical plasticity, in normal condition and in mice with schizophrenia-relevant 

genetic mutations. Dys mice present a genetic disruption of the dystrobrevin-

binding protein-1 gene, encoding the Dysbindin-1 protein, which has been 

shown to be reduced in the cortical areas of patients with schizophrenia 

(Talbot, 2004). Dys mice recapitulate schizophrenia-relevant behavioral 

phenotypes and show altered neuronal plasticity (Jia et al.2014). 

As adolescence represents the most critical stage for the onset of 

schizophrenia symptoms and for cortical maturation, we compared wt and dys 

mice behavior during adolescence and in the adulthood. In particular, we 

tested mice sociability in the habituation/dishabituation test, and social 

memory in a modified version designed to study mice long-term social 

memory and social memory-induced plasticity. Preliminary results suggest a 

crucial role of dysbindin-1 in mediating social behavior, as both adolescent 

and adult dys mice show reduced social interaction and social memory. 

Molecular, structural and in vivo plasticity studies are ongoing to identify the 

impact of social experience on wt and dys mice cortical plasticity. 
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Manuela Lombardi Brandão1, Victoria Braithwaite2, Eliane Gonçalves-de-
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Behavior and Cognition, The Pennsylvania State University, University Park, 
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In variable environments, animals can alter their behaviour to adjust to 

environmental changes. Sometimes, however, challenges in the social or 

physical environment can trigger physiological responses, compromising an 

individual's capacity to learn and prevent the animal from modifying its 

behavior to cope with the altered environment. One such disruption that might 

affect learning ability the isolation of an individual that would normally live in a 

social group. To investigate the effects of isolation on cognition, we tested 

whether social isolation impairs learning skills in a tropical cichlid fish, 

Cichlasoma paranaense. Two treatments were compared, one with isolated 

individuals and another with group housed fish. Cognition was assessed in 

terms of the fish learning to associate a visual landmark with an accessible 

food reward. Fish searched for a food reward in a T maze: a green or a yellow 

visual landmark signaled which chamber contained accessible food. Learning 

was assumed when a fish was able to find the food in nine out of ten trials. 

Fewer isolated fish (3 out of 15 fish) were likely to learn the task compared to 

fish housed socially (7 out of 14 fish) (Bayesian logistic regression, with 95% 

of chance that the two treatments differ). Our results suggest that social 

isolation for a normally social species can impair learning. Furthermore, given 

that fish sometimes need to be isolated in some experiments, there may be 

some welfare implications for the way we treat and use social species of fish 

in empirical studies. 
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49. The ventromedial hypothalamus mediates predator fear memory 

 

Bianca Silva1, Cammilla Matucci1, Piotr Krzywkowski1, Rachel Cuozzo1, 

Laura Carbonari1, Anna Illarianova2, Valery Grinevich2, Cornelius Gross1 
1European Molecular Biology Laboratory, Monterotondo, Lazio, Italy, 

2University of Hiedelberg, Heidelberg, Germany!

 

The amygdala has been shown to be essential for the processing of acute 

and learned fear across animal species. However, the downstream neural 

circuits that mediate these fear responses differ depending on the nature of 

the threat, with separate pathways identified for predator, conspecific, and 

physically harmful threats. In particular, the dorsomedial part of the 

ventromedial hypothalamus (VHMdm) is critical for the expression of 

defensive responses to predator. Here, we tested the hypothesis that this 

circuit also participates in predator fear memory by transient pharmacogenetic 

inhibition of VMHdm and its downstream effector, the dorsal periaqueductal 

grey, during predator fear learning in the mouse. Our data demonstrate that 

neural activity in VMHdm is required for both the acquisition and recall of 

predator fear memory, while that of its downstream effector, the dorsal 

periaqueductal grey, is required only for recall. These findings are consistent 

with a role for the medial hypothalamus in encoding a mental state of fear. 
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50. Single unit responses in the lateral prefrontal cortex reflect trial 

phase dependent modulation 

!

Vishal Kapoor1, Michel Besserve2, Nikos K Logothetis1, Theofanis I 

Panagiotaropoulos1 
1Max Planck Institute for Biological Cybernetics, Tuebingen, Germany, 2Max 

Planck Institute for Intelligent Systems, Tuebingen, Germany!

 

Neuronal responses in the lateral prefrontal cortex (LPFC) of the macaques 

engaged in various behavioral paradigms exhibit a large diversity of patterns 

underlying multiple cognitive functions ranging from working memory to serial 

order and even visual awareness. We have previously examined single unit 

activity in the LPFC with an ambiguous visual stimulation paradigm called 

binocular flash suppression in order to understand its role in conscious visual 

perception. We observed feature selective visual responses among 11 

percent of the recorded neurons. The present study aimed at elucidating any 

other dominant pattern among the remaining majority of single units. We 

therefore clustered the peristimulus time histograms of remaining neurons 

with a non-negative matrix factorization procedure. This led to the 

identification of five major response patterns whose peak amplitude was 

distributed chronologically across different phases of a trial. Moreover, 

majority of single units displaying activity similar to a given response pattern 

did not exhibit significant difference in their responses during the monocular 

and binocular conditions of the task, thus suggesting that their firing was 

unaffected by ambiguous visual input. We therefore report the existence of 

temporally contingent trial phase dependent spiking activity among single 

neurons during a passive fixation paradigm which does not require any 

explicit mnemonic demands or a behavioral report associated motor action. In 

addition, this trial phase preference activity remains unchanged across 

monocular or binocular conditions thus supporting the existence of a neural 

process, unaffected by incongruent visual stimulation and most likely related 

to tracking the progress of a trial. 
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Neurons in higher cortical areas, such as the prefrontal cortex, are often tuned 

to a variety of sensory and motor variables, and are therefore said to display 

mixed selectivity. This complexity of single neuron responses can obscure 

what information these areas represent and how it is represented. Here we 

present a dimensionality reduction technique, demixed principal component 

analysis (dPCA), that decomposes population activity into a few components. 

In addition to systematically capturing the majority of the variance of the data, 

dPCA also exposes the neural representation in terms of task parameters 

such as stimuli, decisions, or rewards. To illustrate our method we reanalyze 

population data from four datasets comprising different species, different 

cortical areas and different experimental tasks. In each case, dPCA provides 

a concise way of visualizing the data that summarizes all the relevant features 

of the population response in a single figure. 
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52. Social Status and Prosociality: development of new tools to 

measure social hierarchy in the home-cage 

 

Diana Costa, Marta Moita, Cristina Marquez 

Champalimaud Foundation, Lisbon, Portugal!

 

Accumulating data have empirically revealed that non-human animals 

including rodents, display actions that benefit others - Prosocial behaviour. 

We have recently developed a new reward-based task that enabled us to 

study the proximal mechanisms of prosocial behaviour in rats (Márquez et al, 

2015). We found that rats were prosocial in a food- foraging task, providing 

access to food to a cage-mate in the absence of added self-benefit or cost. In 

the present work, we aim to understand to what extent individual differences 

can modulate prosociality, specifically social status. Most animals that live in 

groups establish hierarchies where the dominant individual has priority access 

to limited resources, such as water, food, space, or females. These 

hierarchies eliminate fighting within a group minimising energy costs. 

Available protocols to access social status in laboratory rats evaluate the 

establishment of dominance, and require the introduction of a new 

environment, restriction of resources, and often social isolation. There are no 

available protocols to crystallise an already stablished hierarchy between 

cage mates in the context of the home-cage. Here we present data where we 

measured social hierarchy between non-deprived dyads of cage-mates in 

their home-cage in the context of a competition for positive reinforcers and 

compare it to adaptations of the standard tests available. We performed a 

detailed characterisation of the social behaviour displayed in each type of 

interactions and studied reliability of social rank between tests. Our results will 

help us, in the future, to study the effects of social hierarchy on prosocial 

choice. 
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53. Motor Imitation in the Rat 

 

Alexandra Medeiros, Scott Rennie, Sam Meyler, João Frazão, Marta Moita 

Champalimaud Foundation, Lisbon, Portugal!

 

Imitation, the generating of a novel or improbable motor act through 

observation of its performance, is part of large set of processes that are 

included in social learning. Numerous attempts have been made to determine 

if rats have the capacity for motor imitation, however it has been difficult to 

exclude other forms of social learning. Here we assessed whether rats are 

capable of learning through motor imitation by training a demonstrator to 

perform a complex motor act (double-bow), which is not dependent on 

physical objects or places. We compared the ability of two different groups of 

rats that observed trained demonstrators to naïve controls in their ability to 

perform the double-bow for reward. In the first group (sequential condition) 

rats watched the demonstrators (in a neighbouring chamber) for 30 minutes 

without access to rewards. After the observation period, observer rats were 

placed in the demonstrator’s chamber where they had to perform double-

bows to gain rewards for another 30 minutes. In the second group 

(simultaneous condition) both demonstrator and observer rat (one in each 

chamber) had access to reward by producing the double-bows. Preliminary 

data demonstrates that naïve controls and observer rats in the simultaneous 

condition were unable to learn the double-bow movement,. Two out of five 

rats in the sequential condition learned to double-bow providing an indication 

of imitation in the rodent. On-going work includes repeating the sequential 

condition and several controls to further eliminate other social learning 

mechanisms and quantifying the similarity in observer/demonstrator’s 

movements during double-bow performance. 
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Angel-Carlos Roman1, Julian Vicente-Page1, Alfonso Perez-Escudero3, 
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Behavioral individuality has been shown to arise even in isogenic populations 

under uniform environments, remarking the importance of inter-individual 

variation in ecology and behavior. We have recently described a molecular 

pathway required for the generation of this individuality related to the 

locomotory patterns of larval zebrafish. Driven by the transcription factor YY1, 

different histone acetylation profiles in a gene network related to 

neurodevelopment were present within inbred zebrafish populations from 5 to 

8 days post-fertilization (dpf). Independently, we have also observed how 

social interactions arise in the same animals starting at 8-10 dpf. Therefore, 

an interesting scientific question to explore is if individuality and group 

behavior are opposed processes controlled during development in a 

molecular and cellular way. Does a social animal lose its own 

individuality? We have designed a free-swimming setup coupled to tracking 

and identification algorithms that will permit us to analyze the dynamics of 

individuality and social behavior within the same larva. In addition, we will 

study the molecular mechanisms underlying the acquisition of social behavior. 

Furthermore, the previously detected molecular pathway related to histone 

acetylation and YY1 might be directly affected by the appearance of social 

interactions in an individual. In this way, molecular individuality could be 

unpaired after animal socialization. In summary, our final target is to explore 

the relationships between individuality and socialization at both molecular and 

behavioral levels. 
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55. Establishing a novel animal model of obesity and premature ageing: 

WNIN/Ob obese rat 

 

Jitendra Kumar Sinha1, Shampa Ghosh2, Manchala Raghunath2 

1Osmania University, Hyderabad, India, 2National Institute of Nutrition, ICMR, 

Hyderabad, India!

 

Disequilibrium between the production of reactive oxygen and ability of an 

organism to readily detoxify the reactive intermediates or easily repair the 

resulting damage is termed as oxidative stress (OS). OS is believed to be 

involved in development of various pathologies like Alzheimer’s disease, 

cancer, accelerated ageing and many others. On the other hand, OS itself 

arises from medical conditions like obesity. Wistar of National Institute of 

Nutrition Obese (WNIN/Ob) obese rats are the novel rat models presenting a 

link between obesity and ageing. Our studies clearly show the progression of 

OS and accumulation of DNA damage in brain at an early age causing 

accelerated ageing in these rat models. Imbalance in the levels of trophic 

factors IGF1 and BDNF, both in plasma and brain, implies altered signaling 

which in turn leads to hyperphagic behavior and stress. The increased C-

reactive protein levels and astroglial infiltration further give clues regarding 

increased cellular stress and damage in important brain areas like 

hypothalamus, hippocampus and cerebral cortex. Here the link between 

obesity and brain ageing has been proposed with future directions of 

research. 
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56. Audience effects and aggressive priming in agonistic behaviour of 

male zebrafish (Danio rerio)!

 

Ana Cruz1, Rui Oliveira2 

1ISPA – Instituto Universitário, Lisbon, Portugal, 2Instituto Gulbenkian de 

Ciência, Oeiras, Portugal!

 

Animals communicate through the exchange of signals. However, bystanders 

can detect and intercept signals not directly sent to them, a phenomenon 

known as eavesdropping. And the presence of these can influence the 

signaling behavior of interacting conspecifics, a phenomenon named the 

audience effect. So far, research done on audience effects has been focused 

on their function, rather than on their proximate mechanisms. For this reason, 

we were interested in testing the occurrence of audience effects on male 

zebrafish, a model organism that is emerging as a major candidate for the 

study of the neural basis of social behavior. Pairs of males were exposed to a 

mixed-sex shoal, the audience, at two different times: (1) during a contest 

between them, to test for audience effect; (2) before the contest, to test if this 

prior exposure influences subsequent agonistic behavior.  We analyzed the 

pairs' aggressive signaling during the contest by measuring variables that 

characterize both the individuals' behavior and the interaction, and found that 

pre-exposure to an audience induced a shorter latency to display, an increase 

in the time dominants spent chasing subordinates and a shorter time to 

resolve the interaction. Also, exposure to the audience during the interaction 

led to a higher number of interactions in which displays occurred, a higher 

number of resolved interactions with displays, and a decrease in the 

escalation of aggression for resolved interactions. These results open the way 

for the study of the neural mechanisms involved in the processing of social 

information in a model organism. 
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57. Optical monitoring of the activity of genetically defined 

hypothalamic neurons during female sociosexual behavior 

 

Kensaku Nomoto and Susana Q. Lima 

Champalimaud Centre for the Unknown, Lisbon, Portugal 

 

Social encounters often start with routine investigatory behaviors before 

developing into distinct outcomes, such as affiliative or aggressive actions. 

For example, a female mouse will initially engage in investigatory behavior 

with a male but will show copulation or rejection, depending on her 

reproductive state. To promote adaptive social behavior, the brain must 

combine internal ovarian signals and external social stimuli, but little is known 

about how socially evoked neural activity is modulated across the 

reproductive cycle. To investigate this, we performed single-unit recordings in 

the ventrolateral region of the ventromedial hypothalamus (VMHvl) in freely 

behaving, naturally cycling, female mice during social interactions with 

conspecifics of both genders. The VMHvl has been implicated in rodent 

sociosexual behavior: it has access to social sensory stimuli and is involved in 

aggression and mating. Furthermore, many VMHvl neurons express ovarian 

hormone receptors, which play a central role in female sociosexual behavior. 

We found that a large fraction of VMHvl neurons was activated in the 

presence of conspecifics with preference to male stimuli and that the activity 

of most VMHvl neurons was modulated throughout social interactions rather 

than in response to specific social events. Furthermore, neuronal responses 

to male, but not female, conspecifics in the VMHvl were enhanced during the 

sexually receptive state. We hypothesize the enhancement in VMHvl neural 

activity could drive gender-specific and reproductive state-dependent 

sociosexual behavior such as copulation. To further test this hypothesis, we 

are currently monitoring the activity of genetically delineated populations in the 

VMHvl with genetically encoded calcium indicators. 
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PRACTICAL INFORMATION 
 
 

VENUE 

 

The Champalimaud Centre for the Unknown (CCU) is located in a beautiful 

site of 60,000 m2 in an exclusive zone of Lisbon, on the waterfront of 

Pedrouços, near the magnificent Tower of Belém. This area, where the river 

Tagus meets the Atlantic Ocean, is of great historical significance as the great 

Portuguese pioneers sailed from this location to discover the “unknown” in the 

XV and XVI centuries. The presence of the Champalimaud Centre for the 

Unknown leverages this historical heritage by creating an inspirational link 

between the discoveries of yesteryear and the epic adventure of scientific 

research. 

 

Location:  Champalimaud Centre for the Unknown, Av. Brasília, Doca de 

Pedrouços, 1400-038 Lisboa 

 

 

 

 

 

 

AUDITORIUM:  
TALK SESSIONS  

AMPHITHEATRE  

EXHIBITION HALL:  
POSTER SESSIONS 
AND LUNCH 
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Specific locations of events: 

Welcome dinner – Amphitheatre (behind Auditorium) 

Talk Sessions – CCU auditorium  

Poster Sessions – Exhibition Hall 

Morning coffee breaks – Terrace of Darwin’s Café (next to the CCU 

auditorium) 

Lunch – Exhibition Hall  

Afternoon coffee breaks (during the Poster Sessions) – Exhibition Hall 

 

 

GETTING TO THE CCU 
 
 

 
 
 

Google maps link: https://www.google.pt/maps/place/Funda%C3%A7%C3%A3o+Champalimaud/@38.6921393,-
9.2206922,15z/data=!4m2!3m1!1s0xd1ecb6efee9e7f1:0x93b51451a062a591?hl=en 

 

 

https://www.google.pt/maps/place/Funda%C3%A7%C3%A3o+Champalimaud/@38.6921393,-9.2206922,15z/data=!4m2!3m1!1s0xd1ecb6efee9e7f1:0x93b51451a062a591?hl=en
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WI-FI 

 

There is free WI-FI available at the CCU. Please note that the bandwidth is 

limited, so you may experience slow service at certain times. 

 

Network: FCGuest 

User: guestneuro01 

Password: guestneuro25102011 

 

 

SYMPOSIUM AFTER-HOURS 

 

On Thursday (17/9), join us for a Symposium-after hours drink in Lisbon’s 

downtown, at Castro Beer (www.facebook.com/CastroBeer; address: Rua de 

São Paulo 121, Lisbon), 5 min away from Cais do Sodré metro and train 

stations. 

 

 

BANQUET 

 

The banquet will be held on Friday night (18/9) at Estufa Real 

(www.estufareal.com). This lovely restaurant is located in the Botanical 

Garden of Ajuda, one of the historical neighbourhoods of Lisbon. To those 

who have already registered to the banquet, a participation voucher will be 

given upon on-site registration. If you did not register to the banquet, but 

would still like to attend, please signup at the registration desk upon arrival. 

The cost of attendance is 35 €. 

 

Free transportation from the CCU to the banquet will be available for all 

participants. The shuttle for the banquet will leave the CCU at 18:30. After the 

banquet, at 22:30, a shuttle will bring participants to Cais do Sodré train 

station in central Lisbon, making one stop at the CCU. 

www.facebook.com/CastroBeer
www.estufareal.com
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PARTY 

 

On the last night of the symposium (19/9), the CNP will host a party in the 

centre of Lisbon at Teatro do Bairro (www.teatrodobairro.org; address: Rua 

Luz Soriano 63, Lisbon). This is an easily reachable venue via public 

transport / Taxi.  

 

 

ASKING FOR A TAXI AT THE SYMPOSIUM SITE 

 

Please go to the Help Desk and ask someone from the Support Team to call a 

taxi for you. You will be given a taxi reservation number. Please make sure 

that you take the taxi with the corresponding number. We kindly ask you not to 

give up after making the taxi reservation. 

 

 

TWITTER ACCOUNT 

 

The Champalimaud Neuroscience Programme is on Twitter! Follow us at 

@Neuro_CF. 

Join the conversation about the 4th Champalimaud Neuroscience on 

#CNSymp_15! 

 

 

WEATHER 

 

Weather in Lisbon in September is usually sunny and pleasant during the day.  

Be advised, though, that temperatures can drop quite quickly once the sun 

sets (to 15 degrees Celsius; 60 degrees Fahrenheit), and it is recommendable 

to bring a sweater or jacket along when going out in the evenings.  

(see: Lisbon Weather, www.accuweather.com/en/pt/lisbon/274087/weather-

forecast/274087). 

www.teatrodobairro.org
http://www.accuweather.com/en/pt/lisbon/274087/weather-forecast/274087
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AIRPORT TRANSPORTATION 

 

TAXI: Be advised to take a taxi from the departure hall, not the arrival hall, as 

fees may vary. (The taxi fares from the airport to downtown Lisbon are about 

10-12 Euros. From the airport to the CCU are about 12-15 €). 

 

METRO: Take the Red Line (Airport - São Sebastião da Pedreira). A ticket 

may be purchased at a machine or at the ticket counter. 

Metro Line Diagram: metro.transporteslisboa.pt/wp-

content/uploads/Mapadarede_Metro_julho2012.pdf 

 

 

LISBON HIGHLIGHTS 

 

Over seven hills, which are as many points of observation whence the most 

magnificent panoramas may be enjoyed, the vast irregular and many-coloured 

mass of houses that constitute Lisbon is scattered. 

For the traveller who comes in from the sea, Lisbon, even from afar, rises like 

a fair vision in a dream, clear-cut against a bright blue sky which the sun 

gladdens with its gold. And the domes, the monuments, the old castles jut up 

above the mass of houses, like far-off heralds of this delightful seat, of this 

blessed region. 

The tourist’s wonder begins when the ship approaches the bar, and, after 

passing the Bugio lighthouse—that little guardian-tower at the mouth of the 

river, built three centuries ago on the plan of Friar João Turriano—the castled 

Tower of Belém appears, a magnificent specimen of sixteenth century military 

architecture, in the romanicgothic-moorish style. As the ship moves forward, 

the river grows more narrow, soon to widen again, forming one of the largest 

natural harbours in the world, with ample anchorage for the greatest of fleets. 

Then, on the left, the masses of houses cluster brightly over the hills. That is 

Lisbon.  

Fernando Pessoa, Lisbon - what the tourist should see 

http://metro.transporteslisboa.pt/wp-content/uploads/Mapadarede_Metro_julho2012.pdf
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Visit Tourismo de Lisboa’s website (www.visitlisboa.com/Lisbon.aspx) for 

useful information about the different Lisbon neighbourhoods, its history and 

culture. 

In the Symposium website, you will also find suggestions of places to go, such 

as Museums, Restaurants, Fado Houses and Night Life 

(symposium.neuro.fchampalimaud.org/information/information/). 

 

Enjoy! 

 

 

IN CASE OF EMERGENCY 

 

At the CCU (+351) 210 480 258 

Tourism Police (+351) 213 421 623 

National number 112 

  

http://www.visitlisboa.com/Lisbon.aspx
symposium.neuro.fchampalimaud.org/information/information/
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LIST OF PARTICIPANTS 
 
 
Abreu, Rodrigo Abril de, Champalimaud Centre for the Unknown, rodrigo.abreu@neuro.fchampalimaud.org 

Adolphs, Ralph, California Institute of Technology, radolphs@caltech.edu 

Agarwal, Gautam, Champalimaud Centre for the Unknown, gautam.agarwal@neuro.fchampalimaud.org 

Akdeniz, Ceren, Central Institute of Mental Health, ceren.akdeniz@yahoo.com 

Akinrinade, Ibukun, Instituto Gulbenkian de Ciência, bisibk@gmail.com 

Albi, Angela, University of Trento, albi.angela@gmail.com 

Ansari, Abdul Haque, Birat Medical College, Tanki Sinuwari-2, ansari782000@yahoo.com 

Antunes, Diogo, CiBio, diogoyantunes@hotmail.com 

Aranha, Márcia, Champalimaud Centre for the Unknown, marcia.aranha@neuro.fchampalimaud.org 

Araújo, Silvana, Champalimaud Centre for the Unknown, silvana.araujo@neuro.fchampalimaud.org 

Arez, Eliane, Champalimaud Centre for the Unknown, eliane.carvalho@neuro.fchampalimaud.org 

Asthana, Manish, Mackenzie Presbyterian University, renata.plim@gmail.com 

Barak, Boaz, MIT, barakboaz@gmail.com 

Barreiros, Inês, University of Oxford, ines.barreiros@dpag.ox.ac.uk 

Barrios, Natalia, natabalo@gmail.com 

Bavel, Jay Van, New York University, jay.vanbavel@nyu.edu 

Beaudoin, Monique, US Office of Naval Research Global, gadalw@aol.com 

Beckwith, Esteban J., Imperial College London, e.beckwith@imperial.ac.uk 

Belo, Rita, rfbelo@gmail.com 

Bierfeld, Jens, Champalimaud Centre for the Unknown, jens.bierfeld@neuro.fchampalimaud.org 

Bourg, Jacques, Champalimaud Centre for the Unknown, jacques.bourg@neuro.fchampalimaud.org 

Brecht, Katharina, University of Cambridge, kb541@cam.ac.uk 

Brugada, Victòria, Champalimaud Centre for the Unknown, victoria.brugada@neuro.fchampalimaud.org 

Cachitas, Hugo, Champalimaud Centre for the Unknown, hugo.cachitas@neuro.fchampalimaud.org 

Caetano, Gina, IBILI, caetanogina@gmail.com 

Calaim, Nuno, Champalimaud Centre for the Unknown, nuno.calaim@neuro.fchampalimaud.org 

Carey, Megan, Champalimaud Centre for the Unknown, mcarey@neuro.fchampalimaud.org 

Carvalho, Mário, University of Coimbra, Sonia.reyplanellas@stir.ac.uk 

Chabris, Christopher F., Union College NY, chabris@gmail.com 

Chiappe, Eugenia, Champalimaud Centre for the Unknown, eugenia.chiappe@neuro.fchampalimaud.org 

Choi, Jonghee, College of Korean Medicine, Kyung Hee University, chlwhdgml89@naver.com 

Chotovinsky, Alice, mariojsc.31@gmail.com 

Clemens, Ann, Humboldt University of Berlin, clemens.ann@gmail.com 

Corral, Ruth Diez del, Champalimaud Centre for the Unknown, ruth.diezdelcorral@neuro.fchampalimaud.org 

Correia, Manuel, Universidade de Coimbra, manuel.correia@uc.pt 

Costa, Rui, Champalimaud Centre for the Unknown, rui.costa@neuro.fchampalimaud.org 

Couzin, Iain, Max Planck Institute for Ornithology, icouzin@princeton.edu 

Cruz, Bruno, Champalimaud Centre for the Unknown, bruno.cruz@neuro.fchampalimaud.org 

Cruz, Tomás, Champalimaud Centre for the Unknown, tomas.cruz@neuro.fchampalimaud.org 

Cruz, Andreia, Champalimaud Centre for the Unknown, andreia.cruz@neuro.fchampalimaud.org 

Cruz, Ana, Champalimaud Centre for the Unknown, anasofia.cruz@neuro.fchampalimaud.org 

DeWitt, Eric, Champalimaud Centre for the Unknown, eric.dewitt@neuro.fchampalimaud.org 

Dias, António, Champalimaud Centre for the Unknown, antonio.dias@neuro.fchampalimaud.org 
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Dias, Rodrigo, Champalimaud Centre for the Unknown, rodrigo.dias@neuro.fchampalimaud.org 

Dietrich, Marcelo, Yale University, sara.cardoso@neuro.fchampalimaud.org 

Doran, Carolina, Champalimaud Centre for the Unknown and University of Bristol,  

             carolina.doran@neuro.fchampalimaud.org 

Dussutour, Audrey, Universite Paul Sabatier, dussutou@gmail.com 

Edfawy, Mohamed, Center of Neuroscience & Cell Biology, m_edfawy@yahoo.com 

Esménio, Sofia, University of Minho, sof.esm@gmail.com 

Esteves, Francisco, Champalimaud Centre for the Unknown, francisco.esteves@neuro.fchampalimaud.org  

Farias, Matheus, Champalimaud Centre for the Unknown, matheus.farias@neuro.fchampalimaud.org 

Faustino, Ana, Instituto Gulbenkian de Ciência, ana.faustino@neuro.fchampalimaud.org 

Feierstein, Claudia, Champalimaud Centre for the Unknown, claudia.feierstein@research.fchampalimaud.org 

Félix, Ana Sofia, Champalimaud Centre for the Unknown, ana.felix@neuro.fchampalimaud.org 

Ferreira, Ana, Faculdade de Direito da Universidade de Coimbra, anaelisferreira@hotmail.com 

Ferreira, Clara, Champalimaud Centre for the Unknown, clara.ferreira@neuro.fchampalimaud.org 

Ferreira, Cristina, Champalimaud Centre for the Unknown, cristina.ferreira@neuro.fchampalimaud.org 

Ferrero, Francisco Romero, Champalimaud Centre for the Unknown, francisco.romero@neuro.champalimaud.org 

Ferretti, Valentina, Italian Institute of Technology (IIT), valentina.ferretti@iit.it 

Fioreze, Gabriela, Champalimaud Centre for the Unknown, gabriela.fioreze@neuro.fchampalimaud.org 

Fortune, Eric, New Jersey Institute of Technology, eric.fortune@njit.edu 

Francisco, Ana Patrícia, Champalimaud Centre for the Unknown, patricia.francisco@neuro.fchampalimaud.org 

Franco, Lara, Universidade de Coimbra, loliveirafranco@gmail.com 

Frazão, João , Champalimaud Centre for the Unknown, joao.frazao@neuro.fchampalimaud.org 

Frégnac, Yves, CNRS, UNIC, fregnac@unic.cnrs-gif.fr 

French, Catherine, Champalimaud Centre for the Unknown, cfrench31@gmail.com 

Garrido, Marta, The University of Queensland, m.garrido@uq.edu.au 

Gaspar, Miguel, Champalimaud Centre for the Unknown, miguel.gaspar@neuro.fchampalimaud.org 

Groszer, Matthias, Inserm, Matthias.Groszer@inserm.fr 

Helbing, Dirk, ETH ZURICH, dhelbing@ethz.ch 

Hemstedt, Thekla, University of Heidelberg, magda.teles@neuro.fchampalimaud.org 

Hipólito, Inês, University of Lisbon, hipolito.ines@gmail.com 

Hoffmann, Ferdinand, Max Planck Institute for Human Cognitive and Brain Sciences, hoffmann@cbs.mpg.de 

Hou, Helen Xun, Harvard Medical School, xhou@fas.harvard.edu 

Hsu, Chun-Wei, Plymouth University, ewelina.bratek1@wp.pl 

Insel, Nathan, University of Toronto, nathan.insel@utoronto.ca 

Ioannou, Christos, University of Bristol, hemstedt@nbio.uni-heidelberg.de 

Israely, Inbal, Champalimaud Centre for the Unknown, inbal.israely@research.fchampalimaud.org 

Jang, Minhee, Kyung Hee University, eoals27@gmail.com 

Jensen, Keith, The University of Manchester, keith.jensen@manchester.ac.uk 

Jesus, Ana, asproduz@gmail.com 

Julios, Marta Iglesias, Champalimaud Centre for the Unknown, marta.iglesias@neuro.fchampalimaud.org 

Kampff, Adam, Champalimaud Centre for the Unknown, adam.kampff@neuro.fchampalimaud.org 

Kapoor, Vishal, MAX PLANCK INSTITUTE FOR BIOLOGICAL CYBERNETICS, vishal.kapoor@tuebingen.mpg.de 

Keeley, Brian, Pitzer College, brian_keeley@pitzer.edu 

Keysers, Christian, University Medical Center Groningen, c.keysers@nin.knaw.nl 

Khoboko, Thabelo, Champalimaud Centre for the Unknown, Thabelo.Khoboko@neuro.fchampalimaud.org 

Kimchi, Tali, Weizmann Institute, tali.kimchi@weizmann.ac.il 

Kobak, Eva, Champalimaud Centre for the Unknown, eva.kobak@neuro.fchampalimaud.org 

Kobak, Dmitry, Champalimaud Centre for the Unknown, dmitry.kobak@neuro.fchampalimaud.org 
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Kovacs, Agnes-Melinda, Central European University Budapest, kovacsag@ceu.edu 

Krakauer, John, The Johns Hopkins Hospital, john.krakauer@neuro.fchampalimaud.org 

Krause, Jens, Leibniz-Institut für Gewässerökologie und Binnenfischerei (IGB), j.krause@igb-berlin.de 

Krzywkowski, Piotr, European Molecular Biology Laboratory, piotr.krzywkowski@embl.it 

Kushner, Steven, University Medical Center Rotterdam , s.kushner@erasmusmc.nl 

Laan, Andres, Champalimaud Centre for the Unknown, andres.laan@neuro.fchampalimaud.org 

Labunskiy, Dmitriy, University of Northern California, spandian@mit.edu 

Lackner, Simone, Champalimaud Centre for the Unknown, simone.lackner@neuro.fchampalimaud.org 

Lee, Min Jung, Kyung Hee University, mjmj8979@naver.com 

Lenschow, Constanze, BCCN Berlin, constanze.lenschow@bccn-berlin.de 

Liaghi, Atiye, University of Tehran, Atiye.liyaghi@gmail.com 

Lima, Renata, University of Oxford, marcelo.dietrich@yale.edu 

Lima, Susana, Champalimaud Centre for the Unknown, susana.lima@neuro.fchampalimaud.org 

Liu, Ding, Institute of neuroscience, shanghai, liudingabc@ion.ac.cn 

Lombardi Brandão, Manuela, UNESP, manulbrandao@gmail.com 

Lopes, João, Champalimaud Centre for the Unknown, j.sollari.lopes@gmail.com 

Lopes, João Sollari , Instituto Gulbenkian de Ciência, j.sollari.lopes@gmail.com 

Mace, Ruth, University College London, r.mace@ucl.ac.uk 

Machens, Christian, Champalimaud Centre for the Unknown, christian.machens@neuro.fchampalimaud.org 

Madirolas, Gabriel, Champalimaud Centre for the Unknown, gabriel.madirolas@neuro.fchampalimaud.org 

Magro, Tatiana Conde e, University of Minho, tatianacondemagro@gmail.com 

Magusic, Radmila, University of Zagreb, radica.magusic@gmail.com 

Mainen, Zachary , Champalimaud Centre for the Unknown, zmainen@neuro.fchampalimaud.org 

Marcelo, Ivo, Champalimaud Centre for the Unknown, ivo.marcelo@neuro.fchampalimaud.org 

Marom, Andrei, andiamarom2@gmail.com 

Marques, João, Champalimaud Centre for the Unknown, joao.marques@neuro.fchampalimaud.org. 

Marquez, Cristina, Champalimaud Centre for the Unknown, cristina.marquez@neuro.fchampalimaud.org 

Matias, Diogo, Champalimaud Centre for the Unknown, diogo.matias@neuro.fchampalimaud.org 

McDonald, Nicholas, University of Bristol, uknickmcdonald@gmail.com 

Medina, Roberto, Champalimaud Centre for the Unknown, roberto.medina@neuro.fchampalimaud.org 

Mesoudi, Alex, Durham University, a.mesoudi@exeter.ac.uk 

Meyler, Sam, Champalimaud Centre for the Unknown, samuel.viana@neuro.fchampalimaud.org 

Mezzera, Cecilia, Champalimaud Centre for the Unknown, cecilia.mezzera@neuro.fchampalimaud.org 

Moita, Marta, Champalimaud Centre for the Unknown, marta.moita@neuro.fchampalimaud.org 

Montague, P. Read, Virginia Tech, US, University College London, read@vtc.vt.edu 

Moreira, Catarina, Instituto Superior Técnico, INESC-ID, catarina.p.moreira@ist.utl.pt 

Moussaid, Mehdi, Max Planck Institute, mehdi.moussaid@gmail.com 

Naylor, Magdalena, University of Vermont, magdalena.naylor@uvm.edu 

Nguyen, Julia, Champalimaud Centre for the Unknown, julia.nguyen@neuro.fchampalimaud.org 

Nomoto, Kensaku, Champalimaud Centre for the Unknown, kensaku.nomoto@neuro.fchampalimaud.org 

Nunes, Ana Rita, Instituto Gulbenkian de Ciência, arnunes@igc.gulbenkian.pt 

Odintsova, Galina, Federal North-West Medical Research Centre, ajo@mail.ru 

Oliveira, Gonçalo, ISPA - Instituto Universitário, goliveira@ispa.pt 

Oliveira, Rui, Instituto Superior de Psicologia Aplicada, Instituto Gulbenkian de Ciência, Champalimaud  

       Neuroscience Programme, rui.oliveira@neuro.fchampalimaud.org 

Oliveira, Marta, Champalimaud Centre for the Unknown, marta.oliveira@research.fchampalimaud.org 

Olsson, Andreas, Karolinska Institutet Solna , andreas.olsson@ki.se 

Orger, Michael, Champalimaud Centre for the Unknown, orger@research.fchampalimaud.org 
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Oyibo, Hassana, Friedrich Miescher Institute, hassanaoyibo@gmail.com 

Parkash, Jyoti, DAV university, jtprksh.sharma@gmail.com 

Paton, Joe, Champalimaud Centre for the Unknown, joseph.paton@neuro.fchampalimaud.org 

Pereira, Ana, Champalimaud Centre for the Unknown, ana.pereira@neuro.fchampalimaud.org 

Petreanu, Leopoldo, Champalimaud Centre for the Unknown, leopoldo.petreanu@neuro.fchampalimaud.org 

Petrinovic, Marija, F. Hoffmann-La Roche, marija-magdalena.petrinovic@roche.com 

Petrucco, Luigi, Università di Pisa, luigi.petrucco@gmail.com 

Pinho, Júlia, Instituto Gulbenkian de Ciência, jpinho@igc.gulbenkian.pt 

Polavieja, Gonzalo de, Champalimaud Centre for the Unknown, gonzalo.polavieja@neuro.fchampalimaud.org 

Pritchett, Dominique, Champalimaud Centre for the Unknown, dominique.pritchett@neuro.fchampalimaud.org 

Rauchbauer, Birgit, University of Vienna, birgit.rauchbauer@univie.ac.at 

Renart, Alfonso, Champalimaud Centre for the Unknown, alfonso.renart@neuro.fchampalimaud.org 

Rennie, Scott, Champalimaud Centre for the Unknown, scott.rennie@neuro.fchampalimaud.org 

Ribeiro, Carlos, Champalimaud Centre for the Unknown, carlos.ribeiro@research.fchampalimaud.org 

Rito, Nuno, Champalimaud Centre for the Unknown, nuno.rito@neuro.fchampalimaud.org 

Roman, Angel Carlos, Champalimaud Centre for the Unknown, angel.roman@neuro.fchampalimaud.org 

Sadanand, Shilpa, National Institute of Mental Health and Neuroscience, shilpa848@gmail.com 

Sagredo, Raúl Gil de, Champalimaud Centre for the Unknown, raul.sagredo@neuro.fchampalimaud.org 

Santos, Sofia, FCUL, sofiajdossantos@gmail.com 

Shemesh, Noam, Champalimaud Centre for the Unknown, noam.shemesh@neuro.fchampalimaud.org 

Silva, Tatiana, Champalimaud Centre for the Unknown, tatiana.silva@neuro.fchampalimaud.org 

Silva, Alexandra, Champalimaud Centre for the Unknown, alexandra.medeiros@neuro.fchampalimaud.org 

Sinha, Jitendra Kumar, Osmania University, jitendrakumarsinha@gmail.com 

Song, Sen, TSINGHUA UNIVERSITY, liangyan2010@tsinghua.edu.cn 

Spiro, Robert, rspiro7@gmail.com 

Spiro, John, Simons Foundation, jspiro@simonsfoundation.org 

Sriram, Chandra Shaker, National Institute of Pharmaceutical Education and Research, srshekhar@yahoo.com 

Steck, Kathrin, Champalimaud Centre for the Unknown, kathrin.steck@neuro.fchampalimaud.org 

Stoica, Loredana, Inserm, loredana.stoica@inserm.fr 

Teixeira, José Pedro, Faculdade de Ciências Médicas, jpdteixeira90@gmail.com 

Toelch, Ulf, Free University Berlin, toelch@gmail.com 

Valente, Susana, Champalimaud Centre for the Unknown, susana.valente@neuro.fchampalimaud.org 

Varela, Nélia, Champalimaud Centre for the Unknown, nelia.varela@neuro.fchampalimaud.org 

Vasconcelos, Maria Luisa, Champalimaud Centre for the Unknown, maria.vasconcelos@neuro.fchampalimaud.org 

Vaz, Ines, Champalimaud Centre for the Unknown, ines.vaz@neuro.fchampalimaud.org 

Venturini, Rita, Champalimaud Centre for the Unknown, rita.venturini@research.fchampalimaud.org 

Wee, Caroline, Harvard University, carolinewee@gmail.com 

Yeh, Shiu-Hwa, Institute of Biotechnology and Pharmaceutical Research, bau9763@nhri.org.tw 

Zsigrai, Sára, University of Szeged, berkecz.robert@med.u-szeged.hu 

Zubaran Junior, Carlos, SWAHS-UWS, fn4fd@yahoo.com 
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