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M E E T I N G  T H E  C H A L L E N G E S
F O L L O W I N G  O U R  V I S I O N



Sometimes, like this,
I am connected to the universe.

I close my eyes and I am drenched
in a shower of shimmering future glimpses.

Aim high and not look down we must.

Immortality and more are ours for the asking,
should we dare.

Poised between dark and light,
suffocating and rejoicing;
it is a choice we make.

Running, gasping, heaving
to catch our breath,
exhausted
by the rush of bling 
we pour down our minds.

W O R D S
F R O M
T H E
D I R E C T O R

But keep the trust, walk and think
with always and ever patent eyes, and minds, and hearts,
and the world will continue to twirl,
a never ceasing kaleidoscopic confetti
of glittering, spinning dreams.

Zachary Mainen
Director, Champalimaud Neuroscience Programme

But knowledge and cooperation are our origins 
and perchance our destiny.

Any power, any unknown
is good and bad in equal measure.
The mesure is the process
by which it is wrought.

That will be through the pursuit of belief
and the revocation of the same.

The recursive sieve of witchcraft
we denominate science: 
we are not 'like' priests. 
We are all holy ones,
wielding ever mutating spells
to conjure from the ether
ineffable invisible alms.

The church of science
owes an untold debt 
to the trust of unsung believers.

Abuse this trust and we shall merit 
all the fury that is drawn;
the inquisitioners' revenge awaits.
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C H A M P A L I M A U D  F O U N D A T I O N
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The Champalimaud Foundation, based in Lisbon, Portugal, was created 
at the bequest of the late Portuguese industrialist and entrepreneur, 
António de Sommer Champalimaud. 

,Q� ����� LW� ZDV� RI÷FLDOO\� LQFRUSRUDWHG� DV� WKH� $QQD� GH� 6RPPHU� 
Champalimaud and Dr. Carlos Montez Champalimaud Foundation,  
in honour of the benefactor’s parents. As stipulated by António 
Champalimaud prior to his death, Leonor Beleza, former Portuguese 
Minister of Health, is the Foundation’s President.

The Champalimaud Foundation supports individual researchers and  
research teams working at the cutting edge of biomedical science. 
It aims to stimulate novel theoretical and practical methodologies 
by utilising the experience of both research scientists and medical 
practitioners. 

In particular, the Champalimaud Foundation focuses on the areas of  
neuroscience and oncology. The 15 groups comprising the Champalimaud 
Neuroscience Programme work to unravel the neural basis of behaviour. 
In oncology, the Foundation's medical teams work in the Champalimaud 
Clinical Centre to offer the highest possible level of disease management. 
The Foundation also supports an outreach programme designed to boost 
WKH�÷JKW�DJDLQVW�JOREDO�EOLQGQHVV�DQG�YLVLRQ�GLVRUGHUV�

By engaging in these activities and research programmes, the  
&KDPSDOLPDXG�)RXQGDWLRQ�KDV�EHFRPH�D�ZRUOG�OHDGHU�LQ�ERWK�VFLHQWL÷F� 
innovation and management of human disease. At the heart of its work 
LV�WKH�QRWLRQ�RI�KXPDQLW\�DV�WKH�XOWLPDWH�EHQH÷FLDU\�RI�EUHDNWKURXJKV�
in biomedical science and the Champalimaud Foundation strives to 
bring the fruits of its labours to those most in need - wherever they 
may be.



Board of Directors:
João Silveira Botelho (left), leonor Beleza (middle) 
and antónio Horta-osório (right). 
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Board of Directors

J A M E S  W A T S O N
( C H A I R M A N )

A L A N  A S H W O R T H

M A R K  B E A R

M A R I A  B L A S C O

R O N A L D  B L A S B E R G

B A R R Y  D I C K S O N

P A U L  M A R K S

J .  A N T H O N Y  M O V S H O N

K E I T H  P E T E R S

M A R T I N  R A F F

S U S U M U  T O N E G A W A

6FLHQWL÷F�&RPPLWWHH�

D A N I E L  P R O E N Ç A  D E  C A R V A L H O
( C H A I R M A N )

F E R N A N D O  H E N R I Q U E  C A R D O S O

S I M O N E  V E I L

A N Í B A L  C A V A C O  S I LV A 
( E M E R I T U S )

A N T Ó N I O  A L M E I D A  S A N T O S

A N T Ó N I O  C O U T I N H O

A N T Ó N I O  D A M Á S I O

A N T Ó N I O  T R A V A S S O S

C A R L O S  E U G É N I O  C O R R Ê A 
D A  S I LV A

J O Ã O  R A P O S O  M A G A L H Ã E S

A N T Ó N I O  B O R G E S

P E D R O  D ’ A B R E U  L O U R E I R O

General Council

C H A M P A L I M A U D  F O U N D A T I O N

L E O N O R  B E L E Z A
( P R E S I D E N T )

J O Ã O  S I LV E I R A  B O T E L H O

A N T Ó N I O  H O R T A - O S Ó R I O



C H A M P A L I M A U D  C E N T R E  F O R  T H E  U N K N O W N The Champalimaud Centre for the Unknown is a multidisciplinary 
centre for neuroscience research, translational cancer research and 
clinical practice. The Centre contains state-of-the-art facilities for 
basic and clinical research that hold cutting edge technological tools 
and equipment. In the short time since its inauguration in October of 
������ WKH�&HQWUH�KDV�KRVWHG�PXOWLSOH� LQWHUQDWLRQDO� VFLHQWL÷F�HYHQWV�
attended by world-renowned scientists. Furthermore, work at the 
Centre has received both national and international recognition, 
including multiple prestigious awards accepted by Champalimaud 
investigators. 

,Q�DGGLWLRQ�WR�KDUERXULQJ�FOLQLFDO�DQG�VFLHQWL÷F�H[FHOOHQFH�� WKH�&HQWUH� 
is also designed to induce proximity and interaction between  
researchers, clinicians, patients, families and professionals. This singular  
mix of individuals at the Centre encourages the generation of new 
collaborations; collaborations that may be the key to the development 
of novel solutions to long-standing problems. 

15

Beyond its practical value, the Centre also offers beauty and inspiration 
to the people of Lisbon, as free access is allowed to the landscaped 
areas of the building that run along the Tagus waterfront. This unique 
combination of stunning river views and exceptional architecture 
draws people of all ages to the Centre, where they are invited to 
breathe-in this graceful meeting of science and nature and join us in 
imagining the Unknown.   
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Z V I  F U K S
Director



T H E  C H A M P A L I M A U D
N E U R O S C I E N C E  P R O G R A M M E

A I M S  T O  U N R A V E L  T H E  N E U R A L  B A S I S  O F  B E H A V I O U R



“ T H E  A I M  O F  A R T  I S  T O  R E P R E S E N T 
N O T  T H E  O U T W A R D  A P P E A R A N C E  O F  T H I N G S , 

B U T  T H E I R  I N W A R D  S I G N I F I C A N C E . “

Aristotle, (384-322 B.C.)

T H E  C H A M P A L I M A U D  N E U R O S C I E N C E  P R O G R A M M E Through evolution, the process of life has organised matter into 
a myriad of interlinked forms from molecules to ecosystems.  
Neuroscience attempts to understand the behaviour of individual 
organisms within this web in terms of the structure and function of 
their nervous systems.

A major current challenge in neuroscience is to understand how  
properly functioning neural circuits support intelligent, adaptive 
behaviour and how the dysfunction of these circuits can be prevented. 
Based on work over the last century, this appears to be a problem 
ripe for progress but which may demand a paradigm shift in current  
thinking and approaches.

The Champalimaud Neuroscience Programme (CNP) seeks to facilitate 
the quest of scientists to forge new links between nervous system 
IXQFWLRQ� DQG� EHKDYLRXU�� 7KH� VFLHQWL÷F� JRDOV� RI� WKH� SURJUDPPH� DUH�
UHSUHVHQWHG�QRW� E\� D� SDUWLFXODU� ÷HOG�ZLWKLQ� QHXURVFLHQFH�� EXW� E\� WKH�
full intellectual scope of the scientists of the programme. The aspiration 
of the CNP as an organisation is to help those scientists to reach their 
full creative potential and to promote collective achievements beyond 
those reachable by individual scientists or laboratory groups. This is 
a challenge that we believe demands that we examine, question and 
DWWHPSW� WR� LPSURYH� WKH� VFLHQWL÷F� SURFHVV� LWVHOI�� 7RZDUG� WKLV� HQG�� WKH�
vision of the CNP seeks to promote an institutional culture based on  
the following aims:

7R� PD[LPLVH� FRRSHUDWLRQ� ZLWKRXW� VDFUL÷FLQJ� LQGHSHQGHQFH� DQG�
diversity of thought;
 
To foster good life quality, recognising that well-being and  
productivity go hand in hand;

7R� EH� D� KXE� IRU� VFLHQWL÷F� LQWHUDFWLRQ�� HQJDJLQJ� RXU� SHHUV� LQ� 
productive exchange rather than competition;

7R�VKDUH�RXU�NQRZOHGJH�QRW�RQO\�ZLWKLQ�WKH�VFLHQWL÷F�FRPPXQLW\�
but with the community at large;

7R�FRQWLQXDOO\�UHQHZ�WKH�RUJDQLVDWLRQ�LWVHOI��QXUWXULQJ�QHZ�VFLHQWL÷F� 
approaches and the organisational structures that encourage them.

If we are successful, the legacy of the CNP will be not only advances in 
VFLHQWL÷F�NQRZOHGJH�EXW�DGYDQFHV�LQ�WKH�VFLHQWL÷F�SURFHVV�LWVHOI�

> 

>

>

>

>
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O R G A N I S A T I O N  O F  T H E  C N P      

Z A C H A R Y
M A I N E N
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C N P  D I R E C T O R

M E G A N
C A R E Y

A D A M
K A M P F F

R U I
C O S T A

C H R I S T I A N
M A C H E N S

E U G E N I A
C H I A P P E

S U S A N A
L I M A

I N B A L
I S R A E L Y

M A R T A
M O I T A

A L F O N S O
R E N A R T

J O E
P A T O N

M A R I A  L U Í S A
V A S C O N C E L O S

M I C H A E L
O R G E R

C A R L O S
R I B E I R O

L E O P O L D O
P E T R E A N U

Z A C H A R Y
M A I N E N

P R I N C I P A L
I N V E S T I G A T O R S

A L F O N S O
R E N A R T

P H I L I P P
T S O L A K I S

C A T A R I N A
R A M O S

I N D P
D I R E C T O R

A D M I N I S T R A T I V E
C O O R D I N A T O R

C O M M U N I C A T I O N 
C O O R D I N A T O R



J .  A N T H O N Y  M O V S H O N
 Visual Neuroscience Laboratory 

Centre for Neural Science
New York University 

New York, USA

B A R R Y  D I C K S O N
Austrian Institute of Molecular Pathology

Vienna, Austria

M A R T I N  R A F F
MRC Laboratory for Molecular 
Cell Biology & Cell Biology Unit

University College London
London, UK

Regular SAB members

T O B I A S  B O N H O E F F E R
Managing Director

Max Planck Institute of Neurobiology 
Munich, Germany

T H O M A S  J E S S E L L
Department of Neuroscience and Department 

of Biochemistry and Molecular Biophysics 
Columbia University

New York, USA

2013 SAB members

S C I E N T I F I C  A D V I S O R Y  B O A R D

7KH�6FLHQWL÷F�$GYLVRU\�%RDUG��6$%��RI�WKH�&13�LV�FRPSRVHG�RI�LQWHUQDWLRQDOO\�UHFRJQLVHG�
neuroscientists who meet annually with CNP researchers whose work is scheduled for review. 

In this meeting the SAB provides input and advice on current and future research directions 
with the purpose of facilitating optimal research advances. 

7KH�6$%�FRQVLVWV�RI�UHJXODU�PHPEHUV�ZKR�DOVR�UHVLGH�RQ�WKH�6FLHQWL÷F�&RPPLWWHH�RI�WKH�
Champalimaud Foundation, and additional SAB members who join on a yearly basis.
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CNP Annual Retreat 2013. 



2 0 1 3  H I G H L I G H T S

11th

2nd Edition of 
Sciencecalifragilistic begins

4th 

Ar event on Learning 
& Education

18th - 22th 

CNP Annual 
Retreat

26th 
Leopoldo Pteranu 
awarded HFSP 
Young Investigator 
Grant

J A N U A R Y A P R I L J U N EM A R C H M A Y

22th 
Ar event 
on Storytelling
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25th - 28th 

Third Champalimaud 
Neuroscience Symposium 

16th 

Sciencecalifragilistic 
at TEDx Youth in Leiria

30th 

Ar event on Music

14th 
Marta Moita receives 
ERC starting grant

17th 
Ar Event on Maths

24th - 25th 
10th National Congress 
of Portuguese Society 
of Ethology

S E P T E M B E R N O V E M B E RJ U L Y O C T O B E R

13th 

Zachary Mainen 
at TEDx O’Porto



G R O W T H  A N D  D I V E R S I T Y

Since its establishment in 2007 until December 2013, the CNP grew to include 154 members.

Principal Investigators
Postdoctoral Researchers
PhD Students

Lab Technicians
Administrative Support
Masters Students

Female | 51%Male | 49%Cnp Growth
2007-2013

Year

N
u

m
b

er
 o

f p
eo

p
le
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Nationality Laboratories

Angola
Argentina 
Austria
Brazil
Colombia
Costa Rica
France

Germany 
Greece
India
Ireland
Israel
Italy 
Japan

UK
Ukraine
USA
Venezuela
Portugal

Mexico
Norway
Russia
South Africa
Spain
Switzerland
Turkey

Circuit Dynamics 
& Computation
Behavior and Metabolism
Innate Behavior

Neuroethology
Theoretical Neuroscience
Systems Neuroscience
Behavioral Neuroscience
Vision to Action
Learning
Cortical Circuits

Neural Circuits 
and Behavior
Sensorimotor Integration
Neurobiology of Action
Neuronal Structure 
and Function
Intelligent Systems

nationality

laboratories

Gender
Distribution

2013



T O  F O R G E  N E W  L I N K S
B E T W E E N  N E R V O U S  S Y S T E M  F U N C T I O N  A N D  B E H A V I O U R
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K E Y  P U B L I C A T I O N S

M E G A N  C A R E Y
Principal Investigator

Carey MR (2011) Synaptic mechanisms of sensorimotor learning in the cerebellum. 
Curr opin neurobiol 21:609-15.

Carey MR, Myoga MH, McDaniels KR, Marsicano G, Lutz B, Mackie K, 
Regehr WG (2011) Presynaptic CB1 receptors regulate synaptic plasticity at 

FHUHEHOODU�SDUDOOHO�÷EHU�V\QDSVHV� J neurophysiol 105:958-63.

Kim JC, Cook MN, Carey MR, Shen C, Regehr WG, Dymecki SM (2009) 
/LQNLQJ�JHQHWLFDOO\�GH÷QHG�QHXURQV� WR�EHKDYLRXU� WKURXJK�D�EURDGO\�DSSOLFDEOH�
silencing allele. neuron 63:305-315.

Carey MR, Regehr WG (2009) 1RUDGUHQHUJLF� FRQWURO�RI�DVVRFLDWLYH� V\QDSWLF�
SODVWLFLW\�E\�VHOHFWLYH�PRGXODWLRQ�RI�LQVWUXFWLYH�VLJQDOV��neuron 62:112-122.

Carey MR, Medina JF, Lisberger SG (2005) ,QVWUXFWLYH�VLJQDOV�IRU�PRWRU�OHDUQLQJ�
IURP�YLVXDO�FRUWLFDO�DUHD�07��nat neurosci 8:813-819.

Understanding how cellular and synaptic mechanisms interact 
within neural circuits to control behaviour is a fundamental goal of  
neuroscience. To achieve that goal, we need a thorough understanding 
of behaviour as well as a detailed knowledge of the underlying neural 
circuit. With this in mind, we focus our research on the cerebellum, 
a brain area that is critical for coordinated motor control and motor 
learning and whose circuitry is relatively simple and well understood. 
0DQ\�RI�WKH�QHXURQ�W\SHV�LQ�WKH�FHUHEHOOXP�DUH�PROHFXODUO\�LGHQWL÷DEOH� 
DQG� H[LVWLQJ� WHFKQRORJLHV� DOORZ�XV� WR� WDUJHW� WUDQVJHQHV� WR� VSHFL÷F�
QHXURQDO� SRSXODWLRQV�� %\� FRPSDULQJ� VSHFL÷F� DVSHFWV� RI� EHKDYLRXU�
and neural activity across mice in which we have targeted genetic 
perturbations to different cell types, we hope to determine links 
between cellular function, circuit activity and behaviour.



 

L A B  M E M B E R S

 

tatiana Silva 
University of Coimbra 
Masters Student

João Fayad 
Postdoctoral 
Researcher

Catarina albergaria 
ITQB PhD Student, 
FCT Fellow

tracy prichett 
Research Technician

 

Dominique prichett  
Postdoctoral 
Researcher

 

$QD�6R÷D�0DFKDGR�
MIT-Portugal PhD 
Student, FCT Fellow

Dana Darmohray 
ITQB PhD Student, 
FCT Fellow

Carla Matos 
Research Technician
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Dissecting the role of endocannabinoids 
in eyeblink conditioning

Delay eyelid conditioning is a simple form of classical conditioning that 
depends critically on an intact cerebellum. Multiple synaptic plasticity 
PHFKDQLVPV�ZLWKLQ�WKH�FHUHEHOOXP�KDYH�EHHQ�LGHQWL÷HG�DQG�SURSRVHG�
as cellular substrates of learning for this behaviour. One class of 
molecules that appears to be important is endocannabinoids. 
Both cannabis users and cannabinoid receptor (CB1) knockout mice 
have been shown to exhibit impairments in delay eyelid conditioning.  
However, endocannabinoids are important for multiple plasticity  
mechanisms at many synapses, and it is not clear exactly where or 
how they act to modulate eyeblink conditioning. We are taking a  
genetic approach to this problem, by deleting CB1 receptors 
VHOHFWLYHO\� IURP� LGHQWL÷HG� FHOO� W\SHV� ZLWKLQ� WKH� EUDLQ�� 7KURXJK� 
behavioural and electrophysiological experiments in these mice, 
we aim to constrain both the candidate sites and mechanisms of 
action for CB1 receptors in eyelid conditioning. 

Cerebellar contributions to coordinated 
locomotion in mice

Gait ataxia, or uncoordinated walking, is one of the most prominent 
symptoms of cerebellar damage, but the mechanisms through which 
the cerebellum contributes to coordinated locomotion are not well 
understood. Both ataxic mouse mutants and the sophisticated genetic  
tools available for manipulating neural circuits in mice have the  
potential to help shed light on this problem. However, analyses of  
mouse gait have typically lacked the kind of detail about the precision  
and timing of limb movements that would be required for a full  

GRANTS - HOWARD HUGHES 
MEDICAL INSTITUTE (HHMI); 

FELLOWSHIPS - FUNDAçãO PARA 
A CIêNCIA E TECNOLOGIA (FCT); 

CHAMPALIMAUD FOUNDATION

GRANTS - HOWARD HUGHES 
MEDICAL INSTITUTE (HHMI); 

FELLOWSHIPS - FUNDAçãO PARA 
A CIêNCIA E TECNOLOGIA (FCT); 

CHAMPALIMAUD FOUNDATION

P R O J E C T

P R O J E C T

analysis of coordination. We have built a custom video tracking system 
(LocoMouse) for measuring and analysing overground locomotion in 
freely walking mice. The LocoMouse system automatically detects  
the position of paws, snout, tail, and body centre in all three spatial  
dimensions with high spatiotemporal resolution. We have used this  
system to generate a comprehensive description of mouse gait  
parameters, including continuous paw, snout, and tail trajectories 
in time. We are applying the LocoMouse system to quantify the  
FRRUGLQDWLRQ�GH÷FLWV�RI�DWD[LF�PRXVH�OLQHV�ZLWK�FHUHEHOODU�G\VIXQFWLRQ�� 
such as the Purkinje cell degeneration (pcd) mouse. These experiments  
are helping us to understand how the cerebellum contributes to  
VSHFL÷F�HOHPHQWV�RI�FRRUGLQDWHG�PRYHPHQW��

neural mechanisms of locomotor adaptation

Locomotor patterns are constantly adapted for changing 
environments but the neural mechanisms underlying this basic 
form of learning are not well understood. Locomotor adaptation 
has been studied in humans using a motorized split-belt treadmill 
in which the limbs on opposite sides of the body move at different 
speeds. Subjects adapt to split-belt walking over time by changing 
spatial and temporal gait parameters, which show negative after- 
effects in post- adaptation. This type of motor learning is thought 
to involve the cerebellum, as previous studies have indicated that 
patients with cerebellar lesions cannot adapt to the perturbation 
(Morton & Bastian, 2006). However, the circuit mechanisms 
within the cerebellum that support this adaptation are not 
known. We have built a split-belt treadmill for mice and will use 
it in combination with genetic and electrophysiological tools to 
investigate the neural basis of locomotor adaptation.

37

GRANTS - HOWARD HUGHES 
MEDICAL INSTITUTE (HHMI); 

FELLOWSHIPS - FUNDAçãO PARA 
A CIêNCIA E TECNOLOGIA (FCT); 

CHAMPALIMAUD FOUNDATION
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Tail trajectory during mouse locomotion. Tail images for a 
1 sec movie were automatically detected and divided into 
12 color-coded segments. Vertical (top) and side-to-side  
(bottom) movements are shown for each segment as the 
mouse walks along a glass corridor.P R O J E C T
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K E Y  P U B L I C A T I O N S

E U G E N I A  C H I A P P E
Principal Investigator

We are interested in the relationship between the dynamics of 
neural networks and animal behaviour. Our research focuses on the 
integrative processes by which the brain corresponds ongoing sensory 
signals with proceeding motor actions. Our goal is to identify patterns 
of neural activity representing computational principles occurring 
during sensorimotor tasks in small networks. In addition, we aim to 
describe the mechanisms by which these neural circuit computations 
emerge from the biophysical properties of neurons and synapses.

With only about 100,000 neurons, the brain of Drosophila melanogaster  

produces rather sophisticated orientation behaviours. The balance 
between brain numerical simplicity and behavioural complexity makes 
Drosophila an attractive experimental system to investigate how 
visually guided behaviours are implemented by small neural networks. 
We use novel methods that allow us to record the activity of neurons 
LQ�D�EHKDYLQJ�ø\�GXULQJ�ORFRPRWLRQ�

Tuthill JC, Chiappe ME, Reiser MB (2011) Neural correlates of illusory motion 

perception in Drosophila. proc natl acad Sci uSa 108 (23):9685-9690.
 
Chiappe ME, Seelig JD, Reiser MB, Jayaraman V (2010) :DONLQJ�0RGXODWHV�
6SHHG�6HQVLWLYLW\�LQ�'URVRSKLOD�0RWLRQ�9LVLRQ� Curr Biol 20 (16):1470-1475.

Seelig JD*, Chiappe ME*, Lott GK, Dutta A, Osborne JE, Reiser MB, Jayaraman V 
(2010) 7ZR�SKRWRQ�FDOFLXP�LPDJLQJ�IURP�KHDG�÷[HG�'URVRSKLOD�GXULQJ�RSWRPRWRU�
ZDONLQJ�EHKDYLRXU� nat Methods 7 (7):535-534.
  
Tian L, Hires SA, Mao T, Huber D, Chiappe ME, Chalasani SH, Petreanu L, 
Akerboom J, McKinney SA, Schreiter ER, Bargmann CI, Jayaraman V, Svoboda 
K and Looger LL (2009) ,PDJLQJ�QHXUDO�DFWLYLW\�LQ�ZRUPV��øLHV�DQG�PLFH�ZLWK�
LPSURYHG�*&D03�FDOFLXP�LQGLFDWRUV. nat Methods 6:875-881.

* equal contribution



L A B  M E M B E R S

Francisco Semedo 
Lab Manager

 

terufumi Fujiwara
Postdoctoral Researcher

Mert erginkaya
2012 INDP PhD Student, 
FCT Fellow

tomás Cruz
Instituto Superior 
Técnico  Masters Student

James Bohnslav
Research Technician
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Development of behavioural paradigms to 
study sensorimotor integration

We are currently developing “freely moving” and “tethered” 
behavioural paradigms in virtual reality-like worlds designed 
WR� SUREH� WKH� FRPSXWDWLRQDO� FDSDFLWLHV� RI� WKH� ø\ÚV� EUDLQ� GXULQJ�
visually guided orientation behaviours. These shall form a 
SODWIRUP�IRU�VWXG\LQJ��D��KRZ�WKH�ø\�XVHV�LWV�RZQ�PRYHPHQWV�DQG�
the generated visual motion cues to explore an environment, b) 
how her brain incorporates sensory signals to correct locomotion 
during orientation towards objects, and c) how do past experiences 
inform ongoing behaviour.

,GHQWL÷FDWLRQ�RI�QHXURQV�DQG�FLUFXLWV�LQYROYHG�
in sensorimotor processing

The aim of this project is to understand how components in the 
circuit are linked and how the activity patterns of neurons arise 
from their synaptic connectivity. We identify neuronal components 
of a network using behavioural, physiological and anatomical 
methods. We then map connectivity among candidate neurons by 
combining chemical, optical and electrical techniques. Importantly, 
LQ� WKH� EUDLQ� RI� WKH� IUXLWø\� LW� LV� SRVVLEOH� WR� V\VWHPDWLFDOO\� LGHQWLI\�
the same class of neurons across different individuals. This allows 
investigating variability in synaptic connectivity and circuit function 
DFURVV�GLIIHUHQW�øLHV�

CHAMPALIMAUD FOUNDATION

GRANTS - FUNDAçãO BIAL, 
FP7 PEOPLE (MARIE CURIE 
CAREER INTEGRATION GRANT)

GONçALO LOPEZ 
(Champalimaud Neuroscience 
Programme, Portugal)

C O L L A B O R A T O R S

P R O J E C T

P R O J E C T

probing neural processing during sensorimotor tasks

,Q� VLPXOWDQHRXV� ZLWK� KHDG�÷[HG�� WHWKHUHG� ORFRPRWLRQ�� ZH� XVH�
electrophysiological and imaging techniques to monitor the 
activity dynamics of populations of genetically- or anatomically-
GH÷QHG� JURXSV� RI� QHXURQV�� :H� DSSO\� TXDQWLWDWLYH� DQDO\WLFDO�
tools to correlate neural population activity with the behaviours 
described above, and to make predictions about the contribution 
of different groups of neurons to such behaviours. We examine 
the roles of different groups of neurons in the circuit by precise 
manipulations of their activity with genetic and optical techniques. 
7KHVH� H[SHULPHQWV� DUH� DLPHG� DW� GH÷QLQJ� WKH� IXQFWLRQDO� ORJLF� RI�
WKH�FLUFXLWU\�LQ�WKH�FRQWH[W�RI�D�VSHFL÷F�EHKDYLRXU��%\�FRPSDULQJ�
different visual-motor tasks, our research attempts to identify 
common principles of visual-motor transformations.
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Cui G, Jun SB, Jin X, Pham MD, Vogel SS, Lovinger DM, Costa RM (2013) 
&RQFXUUHQW� DFWLYDWLRQ� RI� VWULDWDO� GLUHFW� DQG� LQGLUHFW� SDWKZD\V� GXULQJ� DFWLRQ�
initiation. nature 494:238–242.

Koralek AC, Jin X, Long JD 2nd, Costa RM, Carmena JM. (2012) 
Corticostriatal plasticity is necessary for learning intentional neuroprosthetic 

skills. nature 483 (7389): 331-5.

Jin X, Costa RM (2010) Start/stop signals emerge in nigrostriatal circuits during 

sequence learning. nature 466 (7305):457-62.

Dias-Ferreira E, Sousa JC, Melo I, Morgado P, Mesquita AR, Cerqueira JJ, 
Costa RM*, Sousa N* (2009) Chronic stress causes frontostriatal reorganisation 

and impairs decision making. Science 325 (5940):621-5.

Yin HH, Prasad-Mulcare S, Hilario MRF, Clouse E, Davis MI, Lovinger 
DM, Costa RM (2009) Dynamic reorganisation of striatal circuits during the 

acquisition and consolidation of a skill. nature neurosci 12:3.

* equal contribution

To study actions is to study the way we do things, which is different 
than studying how we remember stimuli, or facts and events. Some 
actions are innate or prewired. Others are learned anew throughout 
life, likely through a process of trial and feedback. We currently focus 
on understanding the processes mediating the latter.

Our overall goal is to understand how changes in molecular networks 
in the brain modify neural circuits to allow the generation of novel 
actions and their shaping by experience. To achieve this, we subdivided 
our experiments into different sub-goals to study action generation, 
action shaping and automatisation and action goals.

R U I  M .  C O S T A
Principal Investigator
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Catherine French 
Postdoctoral Researcher
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Fernando Santos
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Postdoctoral Researcher
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ISPA PhD student, 
FCT Fellow

pedro Ferreira  
2007 INDP PhD Student
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alejandro Gomez-Marin 
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student

 

ana Castro, MD
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student

ana Fernandes, phD  
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Postdoctoral Researcher
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Postdoctoral Researcher

thomas akam
Postdoctoral Researcher, 
Wellcome Trust Fellow

lauren Mcelvain
Postdoctoral Researcher
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Mariana Correia 
Research Technician

ana Maria vaz 
Research Technician

C L I N I C A L
R E S E A R C H
F E L L O W S

albino Maia, MD, phD
Clinical Research Fellow

 

Marta Camacho 
Clinical Research Fellow

vivek athalye 
Visiting Student, EECS 
Graduate Program, Berkley



EUROPEAN RESEARCH COUNCIL (ERC); 
EU FP7 MARIE CURIE INTEGRATION 
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FOUNDATION

EUROPEAN RESEARCH COUNCIL (ERC), 
FUNDAçãO PARA A CIêNCIA E A 
TECNOLOGIA (FCT), CHAMPALIMAUD 
FOUNDATION (PORTUGAL)

CHAMPALIMAUD FOUNDATION

neural mechanisms of skill and sequence learning

Understanding how novel actions are learned and consolidated 
as sequences of movements and skills are the main aims of this 
project. We have uncovered neural activity in basal ganglial circuits 
that are related to the learning and execution of sequences of 
movements. We also used optogenetics to identify and manipulate 
the neurons mediating this activity.

Corticostriatal mechanisms underlying 
goal-directed actions and habits

Our goal is to understand the difference in the brain between 
intentional actions and habits or routines. We have uncovered that 
the dopamine transporter is a critical gate for habit formations; 
and also that different corticostriatal circuits dynamically interact 
during the shift between goal-directed actions and habits.

neural mechanisms underlying the generation 
of novel actions

This project aims to understand how new self-initiated actions are 
generated and how this ability is hampered in Parkinson´s disease. 
We have developed a new methodology to classify in an unbiased 
manner different behavioural and neural states.

P R O J E C T

P R O J E C T

P R O J E C T
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Ramiro-Cortés Y, Israely I (2013) /RQJ�ODVWLQJ�SURWHLQ�V\QWKHVLV��DQG�DFWLYLW\�
dependent spine shrinkage and elimination after synaptic depression. ploS  
one. 8(8):e71155. doi: 10.1371/journal.pone.0071155. eCollection 2013.

Govindarajan A*, Israely I*, Huang SY, Tonegawa S (2011) 7KH� GHQGULWLF�
EUDQFK� LV� WKH� SUHIHUUHG� LQWHJUDWLYH� XQLW� IRU� SURWHLQ� V\QWKHVLV�GHSHQGHQW� /73� 
neuron 69 (1):132-146.
     
Arikkath J, Peng IF, Ng YG, Israely I, Liu X, Ullian EM, Reichardt LF (2009) 
'HOWD�FDWHQLQ� UHJXODWHV� VSLQH� DQG� V\QDSVH� PRUSKRJHQHVLV� DQG� IXQFWLRQ� LQ�
KLSSRFDPSDO�QHXURQV�GXULQJ�GHYHORSPHQW� J neurosci 29 (17):5435-42.
     
Arikkath J, Israely I, Tao Y, Mei L, Liu X, Reichardt LF (2008) Erbin controls 

GHQGULWLF�PRUSKRJHQHVLV�E\�UHJXODWLQJ�ORFDOLVDWLRQ�RI�GHOWD�FDWHQLQ� J neurosci 
28 (28):7047-56.
     
Israely I, Costa RM, Xie CW, Silva AJ, Kosik K, and Liu X (2004) Deletion of 

WKH�QHXURQ�VSHFL÷F�SURWHLQ�GHOWD�FDWHQLQ�OHDGV�WR�VHYHUH�FRJQLWLYH�DQG�V\QDSWLF�
dysfunction. Curr Biol 14 (18):1657-63.

* equal contribution 

We are interested in understanding how experience can lead to 
VSHFL÷F� VWUXFWXUDO� FKDQJHV� LQ� QHXURQV�� DQG� KRZ� VXFK� FKDQJHV�
affect connectivity within neural circuits. The diverse patterns of 
activity that a neuron receives are physically stored at the level of 
individual neuronal connections, yet we know little about how this is 
accomplished. Can long lasting depression lead to the shrinkage or 
HYHQ�HOLPLQDWLRQ�RI�XQZDQWHG�LQSXWV"�:KDW�W\SHV�RI�FKDQJHV�LQ�HI÷FDF\�
and structure take place following complex patterns of naturally 
occurring activity? Several mental retardation disorders in humans are 
characterised by abnormal spine morphology. Studying neurons from 
these animal models may further our understanding of the relationship 
between structure and function, and how this contributes to normal 
cognitive function. Thus, we combine molecular and genetic tools with 
imaging and electrophysiological methodologies, to determine how 
information is physically stored in the brain.

I N B A L  I S R A E L Y
Principal Investigator
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Yazmin ramiro Cortes, phD 
Postdoctoral Researcher

 

anna Hobbiss  
2009 INDP PhD Student

ali ozgur argunsah
2009 INDP PhD Student

inês vaz da Cunha 
MSc Student
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Dendritic synapse organisation via protein 
synthesis-dependent synaptic plasticity

Neural connectivity may be shaped by activity, leading co-active  
synapses to become clustered on the same dendritic branch. We  
aim to determine what are the mechanisms by which this physical 
organisation of inputs may be achieved. As protein synthesis 
dependent plasticity can facilitate long lasting changes between 
neighboring spines, this may contribute to such a process. Using 
2-photon imaging and glutamate uncaging, we examine how activity 
at spines leads to structural changes, and whether such changes  
give rise to computational units. Progress in 2013: We are testing 
what are the structural correlates of various forms of long lasting 
activity at nearby spines, through glutamate uncaging, in order to 
determine whether clustering can be induced. We are establishing 
paradigms for following such structural changes over prolonged 
periods, and have thus far imaged the same inputs for up to 24 
hours. We wish to extend this to the time scale of several weeks.

Structural correlates of synaptic depression 
at dendritic spines

Synaptic potentiation leads to an enlargement of spine volume, 
however the long term structural correlates of synaptic depression 
are poorly understood. We aim to clarify this by determining 
the structural correlates of different forms of long lasting 
synaptic depression at dendritic spines. In particular, we are 
interested in exploring synaptic depression that depends on new  

GRANTS – FUNDAçãO PARA 
A CIêNCIA E A TECNOLOGIA (FCT), 
BIAL FOUNDATION

GRANTS - FUNDAçãO PARA 
A CIêNCIA E A TECNOLOGIA (FCT); 

FELLOWSHIPS - FUNDAçãO PARA 
A CIêNCIA E TECNOLOGIA (FCT); 

CHAMPALIMAUD FOUNDATION 
(PORTUGAL)

F U N D I N G

P R O J E C T

P R O J E C T

protein synthesis. Additionally, we will probe whether new proteins 
serve to constrain plasticity at multiple spines similarly to the case 
for long term potentiation. Progress in 2013: We have investigated 
the structural correlates of protein synthesis dependent long-term 
depression (LTD) mediated by metabotropic glutamate receptors 
�P*OX5V��LQ�KLSSRFDPSDO�S\UDPLGDO�QHXURQV�DQG�÷QG�WKDW�LW�OHDGV�
to robust and long lasting spine shrinkage and elimination, that is 
independent of intial spine size. These effects depend on group 
,�P*OX5V�� UHTXLUH� SURWHLQ� V\QWKHVLV�� DQG� DFWLYLW\�� 7KHVH� ÷QGLQJV�
were published in 2013.

plasticity consequences of naturalistic spike 
trains at single synapses

Naturally occurring patterns of activity are complex in structure 
and have an irregular distribution of action potentials. We aim to 
mimic the varied input patterns observed in vivo, with glutamate 
uncaging at individual spines, in order to determine the structural 
and plasticity correlates of such activity. Also, we will investigate 
how this activity interacts when multiple synapses within  
a dendritic branch are stimulated. We use this information to model 
neuronal information processing to understand the learning rules 
which govern synaptic weight changes. Progress in 2013: Thus 
far, we have validated an uncaging paradigm for the induction of 
spike timing dependent plasticity at synapses in slice cultures. 
Also, together with Tom McHugh, we have recorded in vivo activity 
from CA3 neurons in freely behaving mice. These data are being 
analysed to design in vitro uncaging paradigms.
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THOMAS MCHUGH, RIKEN BRAIN 
(Science Institute, Japan)

C O L L A B O R A T O R S

P R O J E C T



Semi-automatic dendritic spine detection 
and analysis

In addition to changes in the volume of the spine head following the 
induction of plasticity, many other changes in spine structure have 
been observed, such as changes in spine neck length, outgrowth of 
WKH�QHFN��HWF��6XFK�FKDQJHV�DUH�GLI÷FXOW� WR�TXDQWLI\�ZLWK�H[LVWLQJ�
methods, and therefore we are developing automated data analysis 
tools for handling both the large data sets and the many variables 
WR�EH�DQDO\VHG��:H�DLP�WR�DFKLHYH�JUHDW�SUHFLVLRQ�DQG�øH[LELOLW\�LQ�
WKH�TXDQWL÷FDWLRQ�RI�VWUXFWXUDO�FKDQJHV��DV�ZHOO�DV�WR�VLJQL÷FDQWO\� 
HQKDQFH� WKH�HI÷FDF\�RI�GDWD�DQDO\VLV��3URJUHVV� LQ�������:H�KDYH�
developed a semi-automated, multi-level, region based segmentation 
method to detect dendritic spines from two-photon microscopy 
LPDJHV�� ,GHQWL÷HG� VWUXFWXUHV� LQ� WZR�SKRWRQ� LPDJHV� RI� GHQGULWLF� 
spines are used to train the segmentation algorithm. A broader 
automated dendritic spine detection and analysis framework is 
underway. A journal article about this toolbox is in preparation.

GRANTS - TUBITAK (TO DEVRIM UNAY, 
ISRAELY AS COLLABORATOR)

DERVIM ÜNAY, BAHCESEHIR 
(University Istanbul, Turkey)

C O L L A B O R A T O R S

P R O J E C T
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Bianco IH, Kampff AR, Engert F (2011) 3UH\� FDSWXUH� EHKDYLRXU� HYRNHG� E\�
VLPSOH�YLVXDO�VWLPXOL�LQ�ODUYDO�]HEUD÷VK��Front Syst neurosci  5:101.

Naumann EA*, Kampff AR*, Prober DA, Schier AF, Engert F (2010) 0RQLWRULQJ�
QHXUDO�DFWLYLW\�ZLWK�ELROXPLQHVFHQFH�GXULQJ�QDWXUDO�EHKDYLRXU� nat neurosci 13 
(4):513-20.

Orger M*, Kampff AR*, Severi K, Bollmann J, Engert F (2008) Control of 

YLVXDOO\�JXLGHG�EHKDYLRXU�E\�GLVWLQFW�SRSXODWLRQV�RI� VSLQDO�SURMHFWLRQ�QHXURQV�� 
nat neurosci 11 (3):327-33.

Vislay-Meltzer RL, Kampff AR, Engert F (2006) 6SDWLRWHPSRUDO�VSHFL÷FLW\�RI�
QHXURQDO� DFWLYLW\� GLUHFWV� WKH�PRGL÷FDWLRQ� RI� UHFHSWLYH� ÷HOGV� LQ� WKH� GHYHORSLQJ�
retinotectal system. neuron 50 (1):101-14.

* equal contribution

A D A M  K A M P F F
Principal Investigator

The goal of the Intelligent Systems Lab is to understand how a nervous 
system constructs a model of the world. How do brains learn about 
the statistics of their environment? How is this information encoded in 
networks and used to control intelligent behaviour? To answer these 
fundamental questions, two major technical advances must occur:

1. The development of virtual worlds in which the statistics and 
physics of the environment can be manipulated, providing  
experimental control over the model formed by an animal’s nerv-
ous system.

2. The design and construction of novel devices for simultaneously 
recording from large populations of neurons throughout the 
brain of a behaving animal.

My research group strives to address both of these problems.
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João Frazão 
Postdoctoral Researcher
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Lab Manager

Danbee Kim  
2012 INDP PhD Student, 
FCT Fellow
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PhD Student, FCT Fellow
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JOE PATON
(Champalimaud Neuroscience 
Programme)

Bonsai: a general purpose data stream processing 
framework for experimental neuroscience

Modern techniques in experimental neuroscience require the  
combination of many different technologies and software 
algorithms for data acquisition, analysis and instrument control. 
The development of such systems is often a time-consuming and 
challenging task. We present Bonsai, an open-source framework 
for rapidly prototyping and composing asynchronous data stream 
SURFHVVLQJ� ZRUNøRZV�� ZKLFK� LV� EXLOW� RQ� WRS� RI� WKH� 5HDFWLYH�
Extensions for the .NET framework. The development of a Bonsai 
ZRUNøRZ� UHYROYHV� DURXQG� WZR� VLPSOH� FRQFHSWV�� VRXUFHV� DQG�
combinators. Sources represent different data stream generation 
processes and devices, such as cameras, microphones and other 
data acquisition systems. Combinators provide ways to transform, 
÷OWHU��DQG�RWKHUZLVH�PDQLSXODWH�WKHVH�DV\QFKURQRXV�GDWD�VWUHDPV��
We present the general architecture of Bonsai as well as the 
currently available packages for computer vision, audio and signal 
processing, data acquisition and instrument control. We also 
demonstrate several practical applications of the framework to the 
design of paradigms commonly used in experimental neuroscience.

0RYLQJ�ZLWK�PRWRU�FRUWH[��$�÷QH�VFDOH�DQDO\VLV�
of rodent behaviour in unpredictable environments

Mammals excel at using statistical regularities to predict their 
environment, but the neural algorithms and representations 
underlying this ability to learn and use a predictive model are 

DYnaMiC oBStaCle CourSe For ratS. 
a. Assay schematic, a series of elevated obstacles separated 
water reward ports; b. A servo-motor clamping mechanism 
that allowed computer-control of each obstacle’s rotational 
stability; c. Frame from the high-speed camera, overlaying 
WKH�PRYHPHQW�SDUDPHWHUV�WUDFNHG�DQG�TXDQWL÷HG�RIøLQH���

C O L L A B O R A T O R S

JOE PATON
(Champalimaud Neuroscience 
Programme)

C O L L A B O R A T O R SP R O J E C T

P R O J E C T
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PEDRO BARQUINHA 
AND ELVIRA FORTUNATO 

(CENIMAT - Faculdade de Ciências 
e Tecnologia of Universidade Nova 
de Lisboa, Monte de Caparica, Portugal)
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far from understood. In order to study this question in rodents, 
we designed a “modular” shuttling paradigm. In this task, rats are 
alternately rewarded at opposite ends of a U-maze and their crossings 
recorded using high-speed, high-resolution video. The walls and 
øRRU�RI�WKH�PD]H�DUH�FRPSRVHG�RI�PRGXODU�HOHPHQWV�RXW÷WWHG�ZLWK�
progvrammable sensors and actuators, the rules of which specify 
the statistics of the environment. We performed a systematic 
exploration of behaviour in non-stationary environments and 
LGHQWL÷HG�÷QH�VFDOH�PHWULFV�WKDW�ZLOO�EH�SDLUHG�ZLWK�HOHFWURSK\VLRORJ\�
and lesion studies in cortical motor areas. Here we present the 
assay design and behaviour data collected during crossing of a 
VHULHV� RI� REVWDFOHV�� VRPH� RI� ZKLFK� FKDQJH� WKHLU� FRQ÷JXUDWLRQ� RQ�
a trial-by-trial basis. We show how rats quickly learn to navigate 
this environment and provide a detailed characterisation of 
EHKDYLRXUDO�UHVSRQVHV�WR�XQSUHGLFWDEOH�UHFRQ÷JXUDWLRQV�

nanostructuring strategies for improving 
the performance of neural electrodes

Extracellular electrical recording of neuronal activity is an 
important technique for understanding the function of nervous 
systems. However, major discrepancies have been observed when 
the signals detected with extracellular electrodes are compared 
to those recorded with other techniques (e.g. functional imaging).  
We hypothesized that the smooth, metallic surfaces commonly 
used for extracellular recording may be sub-optimal for detecting 
and isolating the activity of neurons in the vicinity of the probe.  
We are thus investigating novel electrode materials and structures,  

SiMultaneouS extra - anD JuxtaCellular 
reCorDinG.  
An overview of a dual-technique recording experiment 
with a cell-attached micropipette (juxtacellular) and a glass 
tetrode (extracellular) positioned to within ~50 µm of each 
other. The signal from the isolated neuron is expected to be 
visible to an extracellular electrode within a range ~100 µm, 
3-D schematic adapted from Buzsáki, 2004 

C O L L A B O R A T O R S

P R O J E C T



aiming to improve the electrode-tissue interface, optimise the 
SNR, and increase selectivity for dense signals. We used material 
processing techniques to make “nanostructural” changes to the 
microelectrode: a focused ion-beam (FIB) with 10 nm resolution 
and surface deposition of metallic oxides and conductive polymers. 
7KH�HIIHFWV�RI�WKHVH�VWUXFWXUDO�DQG�VXUIDFH�PRGL÷FDWLRQV�ZHUH�÷UVW�
YHUL÷HG� E\� LPSHGDQFH� DQG� F\FOLF� YROWDPPHWU\� PHDVXUHPHQWV�� 
:H� WKHQ� HYDOXDWHG� WKH� SHUIRUPDQFH� RI� WKH� PRGL÷HG� GHYLFHV�
during acute recordings from mammalian brain structures.

JOãO GASPAR
International Iberian Nanotechnology 

Laboratory, Portugal 

ROGER HANLON
0DULQH�%LRORJLFDO�/DERUDWRU\��:RRGV�+ROH��
0$��86$�

ERIC MARIS 

'RQGHUV�%HKDYRXU�&HQWUH��
7KH�1HWKHUODQGV

A D D I T I O N A L
C O L L A B O R A T O R S
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Lima SQ, Hromádka T, Znamenskiy P, Zador AM (2009) 3,13�� $� 1HZ�
0HWKRG� RI� 7DJJLQJ� 1HXURQDO� 3RSXODWLRQV� IRU� ,GHQWL÷FDWLRQ� GXULQJ� ,Q� 9LYR�
Electrophysiological Recording. ploS one 4 (7):e6099.
     
Lima SQ and Miesenbock G (2005) 5HPRWH�FRQWURO�RI�ø\�EHKDYLRXU�WKURXJK�
genetically targeted photostimulation of neurons. Cell 121 (1):141-52.
     
Ng M, Roorda RD, Lima SQ, Zemelman BV, Morcillo P, Miesenbock G (2002) 
7UDQVPLVVLRQ�RI�ROIDFWRU\� LQIRUPDWLRQ�EHWZHHQ�WKUHH�SRSXODWLRQV�RI�QHXURQV�LQ�
WKH�DQWHQQDO�OREH�RI�WKH�ø\� neuron 36:463-74.

S U S A N A  L I M A
Principal Investigator

The main goal of our laboratory is to gain mechanistic insights into the 
neuronal processes underlying fundamental behaviours in females: 
the choice of a suitable mate and how to initiate and terminate sexual 
behaviour. To do so, we use mice as model system and a combination of 
approaches that include physiological, anatomical and molecular tools 
to dissect the contribution of candidate brain areas to the emergence 
of these natural behaviours.
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neuronal mechanisms for mate choice in mice 

Mate choice is a complex decision that requires the integration of 
information from the environment, cues from potential mates and 
the chooser's preferences, (which are shaped by learning, early 
life experience and by the evolutionary history of its own species).  
To better understand the interaction between these factors, we 
studied mate choice in the female house mouse, Mus musculus 
musculus, which show an assortative preference for males of their 
own subspecies over males of the sibling species Mus musculus 
domesticus. This behaviour is ecologically relevant, but its origins  
are not understood. In recent experiments, we show that female 
mouse mate preference has a hierarchical dependence on early 
postnatal life experience and the order of males encountered as an  
adult. Whereas females raised in their normal musculus environment  
GLVSOD\�D�UREXVW�KRPRVXEVSHFL÷F�SUHIHUHQFH��IHPDOHV�IRVWHUHG�LQ�
D�GRPHVWLFXV�IDPLO\�SUHIHU�WKH�÷UVW�PDOH�HQFRXQWHUHG��UHJDUGOHVV�RI�
subspecies. Thus, early life experience of musculus females, when 
and only when concordant with genetic self-identify, overrides 
sampling order effects, ensuring robust assortative choice.

neuronal mechanisms underlying sex hormone-
dependent switching of sexual receptivity 
 
A female mouse that encounters a male will investigate him 
÷UVWO\��EXW�HYHQWXDOO\�VKRZ�GLIIHUHQW�EHKDYLRXUV�GHSHQGLQJ�RQ�WKH�
estrous cycle (i.e., having copulation or rejecting a male). Although 
previous studies have elucidated important brain areas which  

P R O J E C T

P R O J E C T
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CHAMPALIMAUD FOUNDATION

control female sexual behaviour, it is not known how these brain 
areas respond during initial social interactions in which behavioural 
divergence is yet to happen. To address this issue, we performed 
electrophysiological experiments in freely behaving female 
mice. We targeted the ventrolateral part of the ventromedial 
hypothalamus (VMHvl). In our behavioural paradigm, a female 
mouse was allowed to interact freely with another mouse 
(either male or female), while neuronal activity was recorded. 
Behavioural results showed that there was no clear effect of 
the estrous cycle on behaviour. We found that the proportion of 
male-responsive neurons during the sexually receptive phase was 
higher than those during the other phases. These results suggest 
that, although female mice show similar behaviours during initial 
social interactions, the VMHvl neurons have already become more 
responsive to males during the sexually receptive phase.

prolactin and its role on sexual behaviour

Prolactin, a hormone produced by the anterior pituitary, is 
involved in hundreds of biological processes. Several studies have 
shown that prolactin is released after ejaculation in men and rats. 
However, very little is known regardibg the function of this surge. 
We have recently discovered that prolactin is also released in 
male mice after ejaculation. Hence, we are currently developing 
PHWKRGV�WR�DUWL÷FLDOO\�FRQWURO�SURODFWLQ�UHOHDVH�LQ�YLYR�DQG�WHVW�LWV�
role directly on sexual behaviour.
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imprinting in mice

Sexual selection is an important evolutionary agent that has 
repercussions in the morphology, behaviour, mating system and life 
KLVWRU\�HYROXWLRQ�RI�VSHFLHV��DQG�LW�PD\�HYHQ�LQøXHQFH�VSHFLDWLRQ�
as well as extinction. With this project we aim at clarifying some of 
the pre-zygotic divergence mechanisms that could be behind the 
ORZ�JHQHWLF�øRZ�DFURVV�WZR�YHU\�VLPLODU�VXEVSHFLHV��0XV�PXVFXOXV�
musculus and Mus musculus domesticus. Because olfaction is 
the major communication highway in newborn rodents we will 
explore the possibility that an early olfactory experience might 
play an important role in choosing a sexual partner later in life. 
Hence, using both behavioural testing and immunohistochemistry 
techniques in mice we will initiate the study to unravel the neuronal 
circuitry behind this early life learning.

5Ht and male sexual behaviour

5HT has been implicated in a variety of behavioural phenomena, 
from sleep, to feeding, but also sexual behaviour. Using optogenetic 
tools which give us high temporal precision for neuronal 
manipulation we are investigating the impact of 5HT release in 
male sexual behaviour.
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Social transmission of mate choice

Animals can obtain information and learn about the world either  
by self-experience or by using information provided by others. 
These are two distinct strategies that have different costs and 
EHQH÷WV�DVVRFLDWHG��DQG�ZKLFK�KDYH�EHHQ�REVHUYHG�LQ�KXPDQV�DQG�
several other animal species. Rodents are social organisms able to 
FROOHFW�DQG�FDSLWDOL]H�RQ�WKH�LQIRUPDWLRQ�SURYLGHG�E\�FRQVSHFL÷FV�
for their own decision-making and learning processes as it has 
been shown in transmission of food preference and fear, for 
example. Using mice as model system, we show that females can 
bias their decision depending on information received from their 
siblings.
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C H R I S T I A N  M A C H E N S
Principal Investigator

How does the brain work? What are the kind of computations 
carried out by neural systems? We try to address these questions by 
analysing recordings of neural activity and constructing mathematical 
models of neural circuits. Our main goal is to link the activity within 
various brain areas to a computational theory of animal behaviour. 
We are currently developing methods to summarize the activity of 
neural populations in useful ways and to compare population activity 
across areas. In turn, we seek to relate the population activity to 
behavioural, computational, and mechanistic problems or constraints 
that organisms are facing. We work in close collaboration with several 
experimental labs, both within and outside of the CCU.
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Spiking network dynamics and tuning curves

Neural networks are capable of performing an incredible variety  
RI� GLI÷FXOW� WDVNV�� EXW� KRZ� WKH\� PDQDJH� WR� GR� WKLV� LV� SRRUO\�
understood. We study how spiking neural networks can implement 
arbitrary linear dynamical systems - these encompass a huge 
variety of computations. We follow an approach in which the 
membrane potential of a neuron is reinterpreted as a 'prediction 
error' between a network's actual and desired output. Neurons 
RQO\�÷UH�ZKHQ�WKLV�SUHGLFWLRQ�HUURU��PHPEUDQH�SRWHQWLDO��H[FHHGV�
a certain value. These assumptions naturally explain several 
mysterious properties of neural systems, such as the tight balance 
between excitation and inhibition, and irregular, asynchronous 
÷ULQJ��:H�KDYH�PDGH�SURJUHVV�LQ�XQGHUVWDQGLQJ�WKH�PDLQ�SURSHUWLHV�
of the networks developed under the new assumption, and  
VSHFL÷FDOO\��ZH�KDYH�EHHQ�DEOH�WR�VKRZ�KRZ�WKH�HPHUJHQW�SURSHUWLHV�
of these networks relate to the tuning curves of neurons that are 
conventionally measured in electrophysiological experiments.
 

robustness of networks to neuron death

The brain has an impressive ability to withstand neural damage. 
Diseases that kill neurons can go unnoticed for years, and acute 
conditions such as silent stroke have little impact on neural 
function. How does the brain compensate for such damage, and 
what are the limits of this compensation? We study the possibility 
that neural circuits optimally compensate for neuron death, 
thereby preserving their function as much as possible. We have 

C O L L A B O R A T O R S

P R O J E C T

C O L L A B O R A T O R S

P R O J E C T

shown that this compensation can explain changes in neural 
÷ULQJ� LQGXFHG� E\� QHXURQ� VLOHQFLQJ� DFURVV� D� YDULHW\� RI� V\VWHPV��
including the primary visual cortex. We have been analysing 
how such optimal compensation can be implemented through 
the dynamics of networks with a tight balance of excitation and 
inhibition, without requiring synaptic plasticity. The limits of 
this compensatory mechanism are reached when excitation and 
inhibition become unbalanced, thereby demarcating a recovery 
boundary, where signal representation fails and where diseases 
may become symptomatic.

analysis of neural population data

Higher brain areas receive inputs from many parts of the brain.
7KH� DFWLYLW\� RI� QHXURQV� LQ� WKHVH� DUHDV� RIWHQ� UHøHFWV� WKLV�PL[� RI�
LQøXHQFHV�� $V� D� UHVXOW�� QHXUDO� UHVSRQVHV� DUH� H[WUHPHO\� FRPSOH[�
and heterogeneous, even in animals performing simple tasks.  
In this project, we analyse neural population data and develop new 
data analysis tools to understand neural population recordings. 
:H� VSHFL÷FDOO\� IROORZ� SUREDELOLVWLF� DSSURDFKHV�� LQ� ZKLFK� WKH�
goal is to characterise a (multi-variate) probability distribution 
WKDW� UHSUHVHQWV� WKH� OLNHOLKRRG�RI�÷QGLQJ�D�JLYHQ�QHXUDO� UHVSRQVH�
LQ� D� VSHFL÷F� DUHD�� 2XU� VWXG\� RI� WKH� SRSXODWLRQ� UHVSRQVH� LQ� WKH�
PFC of monkeys and rodents during 2AFC tasks suggests that 
independent inputs like time, stimulus and reward are consistently 
represented in separate orthogonal subspaces. 
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learning short-term memory

How does the brain select and store information over short time 
scales? We have started to study these problems on the level of 
neural networks, by combining new insights from the theory of 
EDODQFHG� QHWZRUNV� DQG� HI÷FLHQW� FRGLQJ� WR� VKRUW�WHUP� PHPRU\�
V\VWHPV��:H�DUH�LQWHUHVWHG�LQ�WZR�VSHFL÷F�V\VWHPV��WKH�RFXORPRWRU�
integrator, a simple short-term memory system that serves to 
stabilize eye position, and the prefrontal cortex, which is usually 
considered to be the brain's central working memory system.  
Our ultimate goal is to build a network that learns what it needs to 
remember and that reproduces the neural recording data typically 
observed in electrophysiological experiments of these systems.
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We are interested in understanding the principles underlying the 
complex adaptive behaviour of organisms. Starting with quantitative 
observations of animal behaviour, we aim to integrate quantitative 
cellular and systems level experimental analysis of underlying neural 
mechanisms with theoretical, ecological and evolutionary contexts. 
5DWV� DQG�PLFH�SURYLGH�øH[LEOH� DQLPDO�PRGHOV� WKDW� DOORZ�XV�PRQLWRU�
and manipulate neural circuits using electrophysiological, optical and 
molecular techniques. We have made progress using highly-controlled 
studies of a simple learned odour-cued decision task and are extending 
our focus toward more complex behaviours. Projects in the lab are 
wide-ranging and continually evolving.  Current topics include:

1. Olfactory sensory decision-making. 
2. The function of the serotonin system. 
3. The role of uncertainty in brain function and behaviour. 
4. The neural dynamics of choice.

Z A C H A R Y  M A I N E N
Principal Investigator
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2SWRJHQHWLF�LGHQWL÷FDWLRQ�DQG�FRQWURO�
of serotonin neurons in behaving animals 

Serotonin (5-HT) is an important neurotransmitter implicated in 
a wide variety of physiological functions and psychopathologies, 
but whose function is not well understood. Critically, very little 
is known about the activity of serotonin-releasing neurons in 
WKH� EUDLQ�� 7KLV� SUREOHP� LV� JUHDWO\� H[DFHUEDWHG� E\� WKH� GLI÷FXOW\�
in identifying these neurons during physiological recordings. To 
address these problems, we will develop and validate optogenetic 
methods that target 5-HT neurons, gaining access to record and 
perturb this system optically with high temporal and genetic 
VSHFL÷FLW\��:H�ZLOO�FRPELQH�WKHVH�WRROV�ZLWK�EHKDYLRXUDO�DQDO\VLV�
and electrophysiological recordings toward understanding the 
role of 5-HT in adaptive behaviour. Our aims are to use these 
approaches to stimulate, silence and monitor 5-HT function in 
the context of spontaneous behaviours, value-related decision-
making, sensorimotor function and behavioural timing. Progress in 
2013: Recently, we developed a new methodology that allows us 
WR�FDOLEUDWH�H[SUHVVLRQ�OHYHOV�RI�&K5��DQG�SODFHPHQW�RI�÷EHURSWLF�
delivery in the DRN in vivo as well as a bulk imaging system to 
detect 5-HT neuron activity using genetically-encoded calcium 
sensors in behaving animals. With respect to sensory function, 
we have found that 5-HT stimulation inhibits spontaneous and 
odour-evoked activity in the piriform cortex and also decreases 
behavioural sensitivity to nociceptive stimuli (manuscript in 
preparation). In the motor system, we have examined the effect of 
��+7�VWLPXODWLRQ�RQ�ORFRPRWLRQ�LQ�WKH�KRPH�FDJH�DQG�RSHQ�÷HOG�
and performed detailed characterisation of the effects on mice 
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P R O J E C T performing a water-reinforced nose poke and an impulse control 
(waiting) task. Preliminary results suggest inhibitory effects 
on these behaviours. We have also begun testing the impact of 
5-HT activation in the context of sexual behaviour, in which we 
hypothesized an enhancement of satiety. Finally, we have begun to 
implement methods for expressing ChR2 and other reporters in a 
SDWKZD\�DQG�FHOO�W\SH�VSHFL÷F�RU�DQ�DFWLYLW\�GHSHQGHQW�PDQQHU�

olfactory objects and decisions: 
from psychophysics to neural computation 

2EMHFW� UHFRJQLWLRQ� LV� DQ� LPSRUWDQW� DQG� GLI÷FXOW� SUREOHP� VROYHG�
by the nervous system. According to theoretical accounts, object 
recognition can be understood as a process of probabilistic 
inference. Under this hypothesis, complex stimuli are represented 
using a probabilistic population code. To link these normative ideas 
WR�VSHFL÷F�QHXURSK\VLRORJLFDO�DQG�EHKDYLRXUDO�SUHGLFWLRQV��ZH�DUH�
formalising them using computational models. Experimentally, our 
primary goal is to monitor and perturb object representations in 
the functioning, computing brain. To this end, we deploy olfactory 
psychophysical tasks in rats, which formalise complex real-world 
problems. By combining such quantitative paradigms with large-
scale neural ensemble recordings in the olfactory cortex, we can 
study how populations of neurons encode and process complex 
odour scenes, attempt to account for behavioural performance, and 
test the predictions of our theoretical models. Progress in 2013: In 
recent work, we demonstrated large differences in speed-accuracy 
trade-offs (SATs) between odour detection and categorisation,  
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(manuscript submitted). We developed a computational model of 
WKHVH� WDVNV��ZKLFK� FDQ�EH�÷W� WR� WKH�GDWD�� DQG�ZKLFK�KDV�DOORZHG�
XV� WR� IRUPDOLVH� WKH� K\SRWKHVLV� WKDW� 6$7� LV� SUREOHP�VSHFL÷F� DQG�
suggesting that the locus of performance-limiting noise is a critical 
variable (manuscript in preparation). The model postulates, that 
categorization decisions are limited by trial-to-trial variability 
in the decision boundary, a prediction that was independently 
YHUL÷HG�E\� FRQGLWLRQDO� WULDO� DQDO\VLV� �PDQXVFULSW� LQ� SUHSDUDWLRQ��� 
Finally, we began the development of a task for testing probabilistic 
inference using spatial contextual cues on an olfactory sensory 
LGHQWL÷FDWLRQ�SUREOHP�

action selection and action timing in the premotor 
cortex 

Executing the right action at the right moment is important for 
adaptive behaviour. Thus, not only how we choose one action among 
multiple options but also how we determine the timing of actions 
are fundamental questions. Our goal is to understand what features 
RI�IXWXUH�DFWLRQV�DUH�UHSUHVHQWHG�LQ�WKH�QHXURQDO�÷ULQJ�SDWWHUQV�LQ�
these areas, and how the interaction between neurons gives rise 
to the action selection and action timing processes. To achieve 
this goal, we are using multiple single-unit recording techniques 
in behaving rodents. By correlating the activity of neurons with 
the animal’s behaviour, we are seeking to understand the internal 
representation of future actions in the motor cortex. Furthermore, 
by analysing the relationships of spiking activity amongst multiple 
neurons, we hope to gain insight into computations within the 
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microcircuits in the motor cortex. Finally, we will apply optogenetic 
WHFKQLTXHV�WR�SHUWXUE�VSHFL÷F�FLUFXLWV�DQG�REVHUYH�WKH�LPSDFW�RQ�
EHKDYLRXU�� 3URJUHVV� LQ� ������ :H� LGHQWL÷HG� WZR� SRSXODWLRQV� RI�
neurons in the secondary motor cortex (M2) predictive of waiting 
time, one with "ramping"-to-threshold activity and the other with 
�WUDQVLHQW�� DFWLYLW\�� )XUWKHUPRUH�� ZH� ÷QG� WKDW� 0�� LQDFWLYDWLRQ�
dramatically impairs execution of this task sequence, while 
medial prefrontal cortex (mPFC) inactivation produces a selective 
SURORQJDWLRQ�RI�ZDLWLQJ�WLPHV��P3)&�QHXURQV�FDUU\�VWDWH�VSHFL÷F�
signals but do not predict waiting times. These data suggest a 
model in which "transient" neuron activity is integrated by circuits 
UHøHFWHG�E\��UDPSLQJ��QHXURQV�

evaluating the reliability of knowledge: 
QHXUDO�PHFKDQLVPV�RI�FRQ÷GHQFH�HVWLPDWLRQ 

Humans and other animals must often make decisions on the basis 
of imperfect evidence. What is the neural basis for such judgments? 
+RZ� GRHV� WKH� EUDLQ� FRPSXWH� FRQ÷GHQFH� HVWLPDWHV� DERXW�
predictions, memories and judgments? Previously, we found that 
a population of neurons in the orbitofrontal cortex (OFC) tracks 
WKH� FRQ÷GHQFH� LQ� GHFLVLRQ� RXWFRPHV��:H� DUH� VHHNLQJ� WR� H[WHQG�
WKHVH�REVHUYDWLRQV�E\�WHVWLQJ�ZKHWKHU�FRQ÷GHQFH�UHODWHG�QHXUDO�
DFWLYLW\� LQ� WKH�2)&� LV� FDXVDOO\� UHODWHG� WR� FRQ÷GHQFH� MXGJPHQWV��
We are also addressing how the uncertainty about a stimulus in 
the course of decision-making is computed in olfactory sensory 
FRUWH[��:H�DUH�FXUUHQWO\�HVWDEOLVKLQJ�VLPLODU�FRQ÷GHQFH�UHSRUWLQJ�
tasks in humans and testing them in a range of behaviours.  

89annual report 2013   |   reSearCH

CHAMPALIMAUD FOUNDATION (CF), 
FUNDAçãO PARA A CIêNCIA 
E A TECNOLOGIA (FCT)

FELLOWSHIPS - FUNDAçãO PARA 
A CIêNCIA E A TECNOLOGIA (FCT) 

ADAM KEPECS, 
(Cold Spring Harbor Laboratory, USA)

C O L L A B O R A T O R S

P R O J E C T



These experiments will give us further insights into the nature of 
WKH�QHXUDO�SURFHVVHV�XQGHUO\LQJ�FRQ÷GHQFH�HVWLPDWLRQ��3URJUHVV�
LQ�������$Q�LPSRUWDQW�LVVXH�ZH�ZLVK�WR�DGGUHVV�LV�KRZ�FRQ÷GHQFH�
is “calibrated” such that subjects have an accurate estimate of 
their performance. These experiments will give us further insights 
LQWR� WKH� QDWXUH� RI� WKH� QHXUDO� SURFHVVHV� XQGHUO\LQJ� FRQ÷GHQFH�
estimation. Recently, in rats, we found that inactivation of the rat 
RUELWRIURQWDO�FRUWH[� LPSDLUV�FRQ÷GHQFH�UHSRUWLQJ�EXW�QRW�FKRLFH�
EHKDYLRXU� VXJJHVWLQJ� WKDW� FRQ÷GHQFH�UHODWHG� QHXUDO� DFWLYLW\� LQ�
WKH�2)&�LV�FDXVDOO\�UHODWHG�WR�FRQ÷GHQFH�MXGJPHQWV��PDQXVFULSW�
under review). We used chronic multi-electrode recordings to 
assay neural ensemble function in the olfactory tubercule of rats 
SHUIRUPLQJ� D� FRQ÷GHQFH� UHSRUWLQJ� WDVN� WRJHWKHU� ZLWK� D� UHZDUG�
value manipulation (study in progress). In humans, we tested 
FRQ÷GHQFH� UHSRUWLQJ� WDVNV� VLPLODU� WR� WKRVH�ZH� GHSOR\HG� LQ� UDWV�
under several different psychophysical paradigms. We aim to use 
manipulations to test whether there are task-general as well as 
WDVN�VSHFL÷F�PHFKDQLVPV�IRU�FRQ÷GHQFH�FDOLEUDWLRQ�
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We are interested in understanding the neural mechanisms 
underlying behavioural plasticity using a combination of behavioural, 
pharmacological or optogenetic tools. In particular, we are studying 
how prior experience and how social interactions shape behaviour.  
Living in social groups has an adaptive value for a number of reasons.  
We focus on defence mechanisms in the context of a social 
HQYLURQPHQW�DQG�VRFLDO�IRUDJLQJ��,Q�WKH�÷UVW�FDVH��ZH�VWXG\�KRZ�UDWV�XVH� 
GHIHQFH� EHKDYLRXUV� RI� FRQ�VSHFL÷FV�� VXFK� DV� IUHH]LQJ�� DV� DODUP� FXHV�� 
The neural mechanisms by which animals use social information to 
detect impending danger are largely unknown. In addition, we study 
social buffering, i.e. how social interactions mitigate fear, which is 
WKRXJKW� WR� XQGHUOLH� LQ� SDUW� D� SUHIHUHQFH� WR� EH� FORVH� WR� FRQ�VSHFL÷FV��
In the second case, we study prosocial behaviour of rats in using food 
foraging tasks.
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REGINA SULLIVAN 
(New York University, USA)

C O L L A B O R A T O R S

neural mechanisms of social transmission of fear 
in rats 

This project aims at investigating the mechanisms underlying 
social transmission of fear (STF) in rats, i.e. how rats respond to the 
IHDU�GLVSOD\HG�E\�D�FRQVSHFL÷F��+DYLQJ�IRXQG�WKDW�VLOHQFH��UHVXOWLQJ�
from the cessation of movement-evoked sound, is the cue that 
triggers observational freezing, we are currently searching for the 
neural mechanism of its detection. In addition, as observational 
freezing requires prior experience with shock, we are studying 
how prior self-experience with the aversive stimulus contributes 
to this process. Progress in 2013: To study the mechanisms 
of silence detection we have established a protocol to silence 
neurons in a temporally precise manner using optogenetics.  
We are currently focusing on the lateral amygdala. Finally, through 
D� VHULHV� RI� H[SHULPHQWV�ZH� IRXQG� WKDW� VWUHVV� LV� QRW� VXI÷FLHQW� WR�
drive observational freezing and that freezing in association with 
shock is important for this process.

Social buffering of fear 

Social interactions can decrease anxiety and fear in a variety of 
circumstances, a phenomenon known as social buffering, of which 
the neural mechanisms remain poorly understood. We use fear 
conditioning, during which an animal can learn to fear a neutral 
cue when it is paired with footshocks, to test the effect of social 
context on fear conditioned rats. We aim to study the mechanisms 
by which social buffering might have a lasting impact in learned 
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fear in adult male rats. In addition, we are studying the effects of 
social buffering in the context of maternal behaviour. Progress 
in 2013: We have focused on the regulation of maternal defence 
responses by the presence of their pups. We found that mothers 
freeze when exposed to a learned threat while alone, but do no 
freeze if exposed in the presence of their pups displaying instead 
various maternal and defence behaviours. We found this switch to 
depend on oxytocin in amygdala.

Mechanism of propagation of defence responses in 
Drosophila melanogaster 

To address the question of the neural mechanisms of social 
defence responses we propose to use a model system that is both 
amenable to the search for the neural mechanism of behaviour, 
while at the same time allowing the study of the behaviour of large 
JURXSV�RI� LQGLYLGXDOV��7KH� IUXLW�ø\� LV� WKH� LGHDO�PRGHO� V\VWHP�� IRU�
its large collection of powerful genetic tools, a rapidly increasing 
number of approaches to study neural circuits and expanding set 
of behavioural paradigms, while at the same time its small size 
allows the study of the behaviour of large populations. Therefore, 
we are developing an assay to dissect social defence mechanisms 
in Drosophila. We have started by establishing a paradigm to study 
D�ZHOO� NQRZQ� GHIHQFH� EHKDYLRXU� LQ� øLHV�� WKH� HVFDSH� øLJKW�MXPS�
triggered by looming stimuli. 

MARIA LUíSA VASCONCELOS
(Champalimaud Neuroscience 
Programme, Portugal)
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Cooperation in social dilemmas in rats 

Game theory has constituted a powerful tool in the study of the 
mechanisms of reciprocity. We are using the Stag Hunt game, a 
coordination game in which the best thing to do is the same as the 
other subject, and where the choice of cooperating entails a higher 
risk then defecting. Having established a Stag Hunt game for rats 
using an automated double T-maze we found that rats learn to 
coordinate in order to maximise food rewards, that they are not 
just following the other rat and that they prefer the safer choice 
to the risky choice. Progress in 2013: We have started to run this 
game as a simultaneous choice game between freely choosing 
agents. We found that rats coordinated most of the time, but 
were equally likely to cooperate or defect. Interestingly, we found 
WKDW�WKH�UDW� WKDW�FKRVH�÷UVW�ZDV�PRUH� OLNHO\�WR�FRRSHUDWH�DIWHU�D�
coordination trial than after an anti-coordination trial.

prosocial behaviour in rats 

To study prosociality in rats, a social species widely used in 
Neuroscience, we developed a two choice task, where prosocial 
EHKDYLRXU� GLG� QRW� \LHOG� D� EHQH÷W� RU� D� FRVW� WR� WKH� DFWRU�� ,Q� WKLV�
task, the actor could choose between one option that yielded 
IRRG�RQO\�WR�LWVHOI��VHO÷VK�FKRLFH��DQG�D�VHFRQG�RSWLRQ�WKDW�\LHOGHG�
food to itself and a recipient rat (pro-social choice). We used  
a double T-maze (one per rat), in which both animals were trained 
to poke in a nose-port in order to gain access to food baited arms.  
However, during testing, only the actor’s ports were active and 

these controlled the doors of both mazes. Progress in 2013: 
Through a series of experiments we found that rats showed a high 
proportion of prosocial choices. By manipulating reward delivery 
to the recipient and its ability to display a preference for the baited 
arm, we found that both the display of food-seeking behaviour 
(poking in a nose-port) and the delivery of rewards are necessary 
to drive prosocial choices.

neural mechanisms of trace auditory fear 
conditioning 

This project focuses on the role of different memory systems in 
trace auditory fear conditioning (tAFC). We have previously found 
that the length of the temporal gap separating the events (tone and 
shock) in this task determines the brain regions involved. When 
the interval is short, the amygdala and the medial prefrontal cortex 
(mPFC) are required for normal learning, but when the interval is 
long, in addition to these structures the hippocampus is recruited. 
We are studying how the memory of the tone is maintained 
in mPFC through the temporal gap. Progress in 2013: We are 
recording the activity of populations of simultaneously recorded 
neurons in medial prefrontal cortex during tAFC. Preliminary 
results show that single cell responses are quite diverse, with some 
neurons being inhibited, others excited or not responding to the 
tone. Hence investigating how the dynamics of neural activity at 
the population level may carry information about the occurrence 
of events in this task.
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BeHavioural Set up For tHe StuDY oF proSoCial 
BeHaviour in ratS.
Our behavioural apparatus consists of two identical fully 
automated individual T-mazes (a-C) that can be placed 
together for the Prosocial Choice Task (C). Each T-maze have 
a central corridor as starting point, and two lateral choice 
arms at the end of which there was a food magazine. To gain 
access to the lateral arms, rats have to poke in a nose-port 
thereby triggering the opening of an automated door. Once 
in the lateral arm, rats can retrieve food (palatable pellets) 
and through a small runway go back to the start point to 
LQLWLDWH� DQRWKHU� WULDO�� 5DWV� DUH� ÷UVW� WUDLQHG� LQGLYLGXDOO\� WR�
poke in the nose port, retrieve food in the choice arm and go 
around the maze back to the starting point. Once training is 
complete the two T-mazes are placed facing each other (C) 
and the ability for rats to cooperate is tested. Importantly, 
the wall that separates the two mazes is transparent and 
perforated (B), allowing rats to see, hear, smell and touch 
each other. 

a

B C
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* equal contribution

Our goal is to understand how the brain integrates sensory information 
and selects and executes appropriate actions. In particular, we aim to 
determine the organisation and function of neural circuits underlying 
YLVXDOO\� JXLGHG� EHKDYLRXUV�� :H� XVH� ]HEUD÷VK� DV� D� PRGHO� RUJDQLVP�
because it allows us to visualize and manipulate activity in neural 
FLUFXLWV�WKURXJKRXW�D�YHUWHEUDWH�EUDLQ��$W�MXVW�RQH�ZHHN�ROG��]HEUD÷VK�
can follow moving patterns, avoid predators and track and capture live 
prey. With their small, transparent head, the entire volume of the brain 
can be imaged non-invasively at single cell resolution. Our approach 
has three main themes: 

1. Quantitative analysis of behaviour;  
2. Whole brain imaging of neural activity dynamics;
3. 3HUWXUEDWLRQ� RI� LGHQWL÷HG� QHXURQV� WR� UHYHDO� WKHLU� UROH� LQ�

sensorimotor processing. In parallel, we are developing genetic 
WRROV�WKDW�DOORZ�VSHFL÷F�WDUJHWLQJ�DQG�PDQLSXODWLRQ�RI�LGHQWL÷HG�
cell types.
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understanding the neural Mechanisms that Control 
6ZLPPLQJ�6SHHG�LQ�=HEUD÷VK�/DUYDH

Animals often use distinct gaits to move at different speeds, and 
WKLV�UHTXLUHV�WKH�HQJDJHPHQW�RI�GLVWLQFW�QHXUDO�FLUFXLWV��=HEUD÷VK�
larvae use different motor patterns, and recruit different spinal 
interneurons, during slow and fast swimming. Currently, it is 
not known how the brain computes desired speed or relays this 
information to the spinal cord. We have developed a system to 
perform high-speed online analysis of tail kinematics in freely 
VZLPPLQJ� ÷VK�� ZKLOH� SUHVHQWLQJ� YLVXDO� VWLPXOL�� :H� ÷QG� WKDW�
]HEUD÷VK�ZLOO� DGMXVW� WKHLU� VZLP� VSHHG� WR� WUDFN� GLIIHUHQW�PRYLQJ�
patterns, and they do this by switching between two discrete 
motor patterns. We intend to discover the neural substrates 
responsible for this behaviour by imaging whole brain neural 
DFWLYLW\� LQ� UHVWUDLQHG� ÷VK�� GXULQJ� YLVXDOO\� HYRNHG� VZLPPLQJ� DW�
different speeds in a closed-loop virtual reality environment. 
By thoroughly investigating the mechanisms of speed control in 
]HEUD÷VK� ODUYDH�� IURP�YLVXDO� LQSXWV�WR�VSLQDO�FLUFXLWV��ZH�KRSH�WR�
uncover general principles of vertebrate locomotor control.

:KROH�EUDLQ�LPDJLQJ�LQ�EHKDYLQJ�]HEUD÷VK

How neural circuits integrate sensory information to produce 
appropriate actions is a fundamental question in neuroscience.  
We aim to address this question by studying the circuits underlying 
UHøH[LYH� UHVSRQVH� WR� YLVXDO�PRWLRQ� SDWWHUQV�� (YHQ� WKHVH� VLPSOH�
responses of the eyes and tail can involve coordinated activity in 
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hundreds of neurons distributed in areas throughout the brain. 
We image the pattern of neural activity in the brains of transgenic 
÷VK��ZKLFK�H[SUHVV�D�JHQHWLFDOO\�HQFRGHG�FDOFLXP� LQGLFDWRU� LQ�DOO�
of their neurons, while they track moving visual stimuli. Since 
these behaviours are very repeatable, we can systematically 
record responses from the whole brain with single cell resolution. 
Presentation of sets of stimuli which dissociate sensory and 
motor components of the behaviour allows us to determine what 
signals are carried by different populations. In this way we can 
comprehensively map the neural circuits underlying sensorimotor 
behaviours in a vertebrate brain.

Circuit mechanisms of visuospatial processing in 
WKH�]HEUD÷VK�EUDLQ

Complex visual behaviours, such as capturing moving prey or 
avoiding approaching predators, require animals to compute the 
location and salience of different objects moving in 3 dimensions. 
These computations depend on dynamic interactions between 
many interconnected visual areas in the brain. We use transgenic 
expression of optogenetic tools, and in vivo 2-photon functional 
imaging to reveal the cellular organisation of these circuits and 
the dynamics of visual processing in response to complex stimuli.  
We aim to: 

���*HQHUDWH�GULYHU�OLQHV�WKDW�WDUJHW�JHQH�H[SUHVVLRQ�WR�VSHFL÷F�
FHOO�W\SHV�ZLWKLQ�WKH�÷VK�YLVXDO�V\VWHP�

2. Characterise visual response properties and functional 
topography within these populations;

RUBEN PORTUGUES 
(Department of Molecular and Cellular 
Biology, Harvard University, USA)

FLORIAN ENGERT 
(Department of Molecular and Cellular 
Biology, Harvard University, USA)
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3. Analyse the dynamics of population activity in the optic 
WHFWXP�DQG�RWKHU�YLVXDO�DUHDV��ZKHQ�WKH�÷VK�LV�SUHVHQWHG�ZLWK�
competing visual targets.

Using optogenetics and laser ablations we will interfere with 
GH÷QHG�FLUFXLW�FRPSRQHQWV��WR�GHWHUPLQH�WKH�OLQN�EHWZHHQ�FLUFXLW�
computations and behaviour.

7KH�VWUXFWXUH�RI�]HEUD÷VK�EHKDYLRXU
 
We have developed a high-speed video tracking system for 
]HEUD÷VK� ODUYDH�� 2XU� VRIWZDUH� DOORZV� UHDO�WLPH� H[WUDFWLRQ� RI�
complete tail and eye kinematics in multiple freely swimming 
÷VK�� DQG� FDQ� XVH� WKLV� LQIRUPDWLRQ� IRU� FORVHG� ORRS� FRQWURO� RI�
the presentation of visual and other stimuli. We are using this 
system to systematically characterise the swimming behaviour 
RI� ]HEUD÷VK�XQGHU� D�EURDG� VHW�RI� FRQGLWLRQV��$Q� LPSRUWDQW� DLP�
is to produce a general, quantitative framework to describe 
WKH� ÷VKÚV� ORFRPRWRU� EHKDYLRXU��:H� KDYH� DSSOLHG� XQVXSHUYLVHG�
machine learning methods to identify distinct categories of 
swimming behaviour. Using a data set of millions of bouts of 
swimming, acquired under different behavioural conditions, we 
KDYH� LGHQWL÷HG�D� IXQGDPHQWDO� VHW�RI�GLVWLQFW� FDWHJRULHV�RI� VZLP��
:H�KDYH�WKHQ�H[SORUHG�KRZ�WKH�÷VK�DGMXVWV�LWV�FKRLFH�RI�VZLP�DQG�
modulates the kinematic parameters within these categories to 
respond to different stimuli. 

107annual report 2013   |   reSearCH

+RZ�]HEUD÷VK�UHVSRQG�WR�FKDQJHV�LQ�LOOXPLQDWLRQ

/DUYDO� ]HEUD÷VK� VKRZ� VHYHUDO� LQQDWH� UHVSRQVHV� WR� VSDWLDO� DQG�
temporal changes in illumination, from rapid orientation and 
taxis to sustained modulation of locomotor activity. However, 
little is known about the underlying neural circuits and how 
neuromodulators act on them to alter locomotor behaviour. 
Using high-speed video tracking in a custom-built arena we 
TXDQWLWDWLYHO\�DVVHVV�WKH�÷VKHVÚ�FKRLFH�RI�VZLPPLQJ�EHKDYLRXU�LQ�
UHVSRQVH�WR�YLVXDO�VWLPXOL�VXFK�DV�ZKROH�÷HOG� OXPLQDQFH�FKDQJHV�
and local light and dark patches. We aim to determine the neural 
activity evoked by the same stimuli using in vivo calcium imaging of 
WUDQVJHQLF�÷VK�H[SUHVVLQJ�JHQHWLFDOO\� HQFRGHG� FDOFLXP� LQGLFDWRUV��
In parallel, we are building a library of short promoter sequences 
that target expression to distinct neuronal types, including 
different neuromodulator populations, with the aim of developing 
a comprehensive set of transgenic driver lines. These can be 
combined with different reporter lines to:

1. Optogenetically activate or silence these populations;
���5HFRUG�DFWLYLW\�VSHFL÷FDOO\�IURP�WKHVH�SRSXODWLRQV�
3. Trace their projections in the brain.
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* equal contribution

Learning to adaptively respond to cues in the environment that predict 
behaviourally relevant events is critical for survival. However animals 
are exposed to myriad sensory stimuli, and learning the predictive 
YDOXH�RI�FXHV�LV�QRQ�WULYLDO��+RZ�GR�DQLPDOV�÷JXUH�RXW�ZKLFK�FXHV�DUH�
predictive, and of what, and once they do, how do they stamp in this 
information? This is called the credit assignment problem. Conceiving 
of this problem as statistical inference in the time domain offers a 
parsimonious account of animals’ learning abilities. That is, when cues 
occur relative to meaningful events is what determines whether they 
warrant learning about. However, we still do not understand how 
the brain might keep track of time and how this information is used 
to adapt behaviour. We aim to reveal neural mechanisms for time and 
adaptive behaviour by observing and manipulating neurophysiology in 
behaving rodents performing tasks where they estimate intervals or 
PDNH�øH[LEOH��YDOXH�EDVHG�GHFLVLRQV�
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low dimensional, continuous monitoring of behaviour 

As neurophysiologists a major part of our job is to identify sources 
RI� YDULDQFH� LQ� WKH� ÷ULQJ� SDWWHUQV� RI� QHXURQV�� ,Q� PDQ\� SDUWV� RI�
the brain, ongoing behaviour is a major source of neuronal 
÷ULQJ� YDULDQFH�� +RZHYHU�� H[SHULPHQWV� LQ� FRJQLWLYH� QHXURVFLHQFH�
generally sample behaviour very sparsely (~0.1 Hz) as compared 
to the rate of neural data acquisition. As part of the HHMI Janelia 
Farm Visiting Scientist program and in collaboration with Josh 
Dudman, we have developed a compact electronic device for 
measuring behaviour at the same timescale that we monitor neural 
activity. This “behavioural headstage” contains integrated circuitry 
for measuring acceleration and tilt along three axes, multiple 
colored LEDs for video tracking, leads for electromyographs, 
and a small CMOS camera for capturing rat-centric video during 
FRJQLWLYH�WDVNV��3URJUHVV�LQ�������:H�KDYH�÷QDOL]HG�GHVLJQ�RI�WKH�
electronics and are currently testing the hardware and developing 
software for use in all of our experimental paradigms. To this 
approach, we have added and invested heavily in big speedvideo 
recording of behaviour and analysis of the resulting data. Our 
initial observations have resulted in a manuscript “Ongoing 
behaviour predicts perceptual report of interval duration” that 
was submitted at the end of 2013.

C O L L A B O R A T O R S optogenetic investigation of interval timing in mice

In the past year, we have initiated a parallel set of timing studies 
in mice in order to take advantage the increased molecular power 
of the mouse relative to the rat. We have trained mice on a classic  
temporal reproduction task, called the peak interval task, and 
are currently training mice on the SFI task mentioned above.  
By combining viruses dependent on CRE recombinase activity 
for expression of transgenes, with mouse lines expressing CRE in 
VSHFL÷F�EDVDO�JDQJOLD�FHOO�W\SHV��ZH�SODQ�WR�H[SUHVV�OLJKW�VHQVLWLYH�
channels and pumps in targeted locations within the basal ganglia 
circuit. Stimulating these proteins with light during experiments 
will provide us with two potentially powerful pieces of data.  
First, we will be able to ask what type of cell we are recording from 
in vivo much more easily and in higher volume than was available 
with older techniques. Second, we can test hypotheses about 
WKH� UROH� RI� DFWLYLW\� LQ� VSHFL÷F� SRSXODWLRQV� RI� QHXURQV� IRU� WLPLQJ�
EHKDYLRXU�� 3URJUHVV� LQ� ������ :H� KDYH� SURJUHVVHG� VLJQL÷FDQWO\�
in this project by stimulating Dopamine neurons in the midbrain 
GXULQJ� SHUIRUPDQFH� RI� WKH� 6),� WDVN� PHQWLRQHG� DERYH�� :H� ÷QG�
consistent effects of stimulating DA neurons that suggest a slowing 
of internal timing mechanisms. We are currently attempting to 
inhibit DA neuron activity optogenetically to test the hypothesis 
that his manipulation will result in the speeding of internal timing 
mechanisms. In additon, we are performing more anatomically 
limited perturbations of the DAergic system to identify where in 
the brain our manipulations are having their effects.
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neurophysiology of time encoding in the rodent 
striatum 

Lesion, pharmacology, and genetic studies all suggest that the 
ability to estimate the passage of time on the scale of seconds 
to minutes is produced in the striatum, a major input area of the 
basal ganglia. Thus, we trained rats to estimate time intervals and 
recorded from striatal neurons as they behaved and asked how 
WKH� SDVVDJH� RI� WLPH� FRXOG� EH� HQFRGHG� LQ� WKH� ÷ULQJ� SDWWHUQV� ZH�
observed. In addition, the basal ganglia is thought to implement 
reinforcement learning mechanisms, helping the animal learn how 
to act in response to a given situation based on past experience.  
We sought to place the neural signals we recorded into a 
computational frame work that reconciles interval timing and 
reinforcement learning. Towards that end, we are developing 
a computational model of interval timing that includes signals 
related to those we observe experimentally, but that also can 
solve reinforcement learning problems. Progress in 2013: 
The manuscript resulting from these experiments has been 
reviewed and is currently under revision. (Mello, G.M., Soares, 
S., and Paton, J. J. A scalable population code for time in the 
striatum). As part of this process, we have trained more rats and 
are performing inactivation and cooling experiments, as well as 
recording simultaneously in cortex and the basal ganglia to better 
understand how the neural signals we have already recorded are 
constructed.

neurometric - psychometric comparison of interval 
timing performance 

Tasks in which subjects must categorise sensory stimuli whose 
characteristics are parametrically varied have been powerful 
tools for relating neural processing to sensation in a rigorous and 
quantitative manner. We are applying the same approach to an 
unconventional sensory modality, the ability to sense the passage 
of time, by training rats on a two alternative forced choice interval 
timing task. We can derive quantitative description of animals’ 
LQWHUYDO� WLPLQJ� DELOLWLHV� YLD� WKH� ÷WWLQJ� RI� SV\FKRPHWULF� IXQFWLRQV�
to their choice data and then compare this to the ability of neural 
activity to encode the passage of time. A tight correspondence 
between the animals’ behavioural performance and the neuronal 
encoding of time would suggest involvement of those neural 
signals in the process of timing. Progress in 2013: We are testing 
hypotheses about how time is encoded in neural populations 
that generated by the experiments described above by recording 
neural activity in the same brain area (striatum) during this two 
alternative forced choice temporal discrimination task. We have 
recorded > 600 neurons from three rats performing this task, 
while simultaneously collecting high speed video of animals’ 
behaviour and the analysis of the resulting data is ongoing.  
In addition, we have begun to train transgenic rats that will allow 
us to optogenetically manipulate dopamine neurons that have 
been implicated in action production, learning, and timing, during 
this task.
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the role of Dopamine in value-based decision-making

Our interest in time encoding in the brain stems from an ultimate 
interest in how animals learn to evaluate the various options 
presented to them in order to produce adaptive behaviour. 
Recently, the lab has initiated a project to directly study the 
neural mechanisms underlying this process of evaluating choice 
options in the context of value-based decisions. Multiple lines of 
evidence suggest that DA neurons in the midbrain broadcast a 
reward prediction error that in reinforcement learning models 
acts to update the value of stimuli and actions. However, questions 
remain about the causal role of DA in this process. Progress in 
������ 6SHFL÷FDOO\��ZH� KDYH� WUDLQHG�PLFH� WR� GHFLGH� EHWZHHQ� WZR�
choice options depending on their recent history of choices and 
reward outcomes that resulted from those choices. To test for a 
FDXVDO�UROH�RI�'$�QHXURQ�÷ULQJ�LQ�WKH�XSGDWLQJ�RI�DFWLRQ�YDOXH��ZH�
are expressing ChR2 and Arch in midbrain DA neurons and exciting 
and inhibiting their activity just after animals have selected their 
choice. We have found that indeed, DA stimulation appears to 
increase the value attributed to the prior choice, and surprisingly, 
WKDW�DV�OLWWOH�DV�RQH���PV�SXOVH�RI�EOXH�OLJKW�DSSHDUV�WR�EH�VXI÷FLHQW�
to affect animals subsequent choices. We are currently conducting 
PRUH� H[SHULPHQWV� WR� FRQ÷UP� WKLV� SUHOLPLQDU\� GDWD�� DV� ZHOO� DV�
performing similar experiments using arch to test the causal role 
RI�REVHUYHG�SDXVHV�LQ�'$�QHXURQ�÷ULQJ�LQ�GHFUHDVLQJ�WKH�YDOXH�RI�
prior stimuli and actions.

ADAM KAMPFF
Champalimaud Neuroscience Programme, 

3RUWXJDO���/HDUQLQJ�KRZ�WR�LQWHUDFW�ZLWK�
D�G\QDPLF�HQYLURQPHQW��WKH�UROH�RI�PRWRU�
FRUWH[�

A D D I T I O N A L
C O L L A B O R A T O R S
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Petreanu L, Gutnisky DA , Huber D, Xu N, O’Connor DH, Tian L, Looger L, 
Svoboda K (2012) $FWLYLW\� LQ� PRWRU�VHQVRU\� SURMHFWLRQV� UHYHDOV� GLVWULEXWHG�
coding in somatosensation. nature (489), 299-303.

Jacob V*,Petreanu L*, Wright N,Svoboda K, Fox K (2012) Regular spiking 

DQG� LQWULQVLF� EXUVWLQJ� S\UDPLGDO� FHOOV� VKRZ� RUWKRJRQDO� IRUPV� RI� H[SHULHQFH�
GHSHQGHQW�SODVWLFLW\�LQ�OD\HU�9�RI�EDUUHO�FRUWH[� neuron 73 (2):391-404. 
     
Petreanu L, Mao T, Sternson SM, Svoboda K (2009) 7KH� VXEFHOOXODU�
RUJDQLVDWLRQ�RI�QHRFRUWLFDO�H[FLWDWRU\�FRQQHFWLRQV� nature 457:1142-5.
     
Petreanu L, Huber D, Sobczyk A, Svoboda K (2007) &KDQQHOUKRGRSVLQ���
DVVLVWHG� FLUFXLW� PDSSLQJ� RI� ORQJ�UDQJH� FDOORVDO� SURMHFWLRQV� nat neurosci 10 
(5):663-8.

* equal contribution

The neocortex plays a key role in sensory perception and higher cognitive 
functions. Unraveling how this seemingly simple sheet of neurons allows 
so many complex behaviors is one of the great challenges of neuroscience. 
Our overall goal is to understand the neural computations underlying 
cortical function. We approach this question by a combination of novel in 
vivo and in vitro methods to study the structure and function of cortical 
circuits. Using optical and electrophysiological techniques in brain slices 
we study the wiring diagram of cortical circuits. We also measure the 
DFWLYLW\�RI� WKH� VDPH�FLUFXLWV� LQ�KHDG�÷[HG�EHKDYLQJ�DQLPDOV�XVLQJ� WZR�
photon imaging. This combined approach allows us to understand both 
the computations implemented by cortical circuits as well as how they 
emerge from the underlying neuronal network. By using this approach we 
will test whether conserved circuits motifs perform similar computations 
across the neocortex. We will study the functional and structural 
similarities of repeated subnetworks made by neighboring neurons within  
a cortical area as well as those constituted by neurons in different cortical 
areas interacting through long-range cortico-cortical connections.

L E O P O L D O 
P E T R E A N U

Principal Investigator



L A B  M E M B E R S

 

tiago Marques
2010 INDP PhD Student, 
FCT fellow

 

Hedi Young
2012 INDP, PhD Student, 
FCT Fellow

Marina Fridman 
2012 INDP, PhD Student, 
FCT Fellow

annelene Dahl 
Research Technician

Francisco Semedo 
Lab Manager

rodrigo Dias 
IST Masters Student

nicolas Morgensten
Postdoctoral Researcher

121annual report 2013   |   reSearCH



GRANTS - FP7-PEOPLE 
(MARIE CURIE CIG); 

FELLOWSHIPS - FUNDAçãO PARA 
A CIêNCIA E A TECNOLOGIA (FCT); 
CHAMPALIMAUD FOUNDATION.

GRANTS – HUMAN FROENTIERS 
SCIENCE PROGRAMME (HSFP); 

CHAMPALIMAUD FOUNDATION

optogenetic circuit mapping of long range cortical
interactions 

A comprehensive characterisation of the precise neuronal types 
constituting cortico-cortical circuits is necessary to understand 
their function. Feedforward connections terminate mainly from 
layer 2/3 to layer 6. In contrast, feedback connections terminate in 
all layers except layer 4. Thus, as the dendrites of cortical neurons 
usually span several layers, cortico-cortical axons can potentially 
make synapses with almost any neuronal type in the cortical 
column. However, as the overlap of axons and dendrites is not 
always a good predictor of actual connectivity, connections need 
to be probed with functional methods. Using channelrhodopsin-
assisted circuit-mapping we are identifying the postsynaptic 
targets of afferents from different cortical areas. By mapping the 
connections linking cortical areas we aim at understanding the 
logic of  feedfoward and feedback connectivity.

optical recordings of feedforward and feedback
cortical connections in behaving animals    

In order to address the functional roles of feedforward (FF) and 
feedback (FB) circuits we plan to record from cortico-cortical 
projections in animals is engaged in behavioural tasks that depend 
RQ�WKHVH�FLUFXLWV��7RZDUG�WKLV�JRDO��ZH�DUH�GHYHORSLQJ�KHDG�÷[HG�
behaviours that require several interconnected visual areas. Head-
÷[HG� EHKDYLRXUDO� SDUDGLJPV� DOORZ� XV� WR� KDYH� SUHFLVH� VWLPXOXV�
control and motor readout over a large number of trials with high  

P R O J E C T

P R O J E C T
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UHSHDWDELOLW\�� +HDG�÷[HG� EHKDYLRXUV� DOVR� IDFLOLWDWH� H[SHULPHQWDO�
access for the manipulation and recording of neuronal activity. In 
particular, they allow us to perform optical recordings of neuronal 
activity in behaving animals. Using two-photon microscopy and 
JHQHWLFDOO\�HQFRGHG�FDOFLXP�LQGLFDWRUV�ZH�ZLOO�UHFRUG�VSHFL÷FDOO\�
from FF and FB projections by imaging afferent axons in their target 
area. Recordings cortico-cortical circuits together with precise 
measurements of sensory, motor and behavioural variables will 
help us in understanding the role of these connections in cortical 
computation.

assessing the function of neocortical layer 1 with 
genetically-encoded indicators of synaptic activity

Given its anatomical organisation, it is clear that Layer (L)1 of the 
neocortex plays a key role in cortical function. Despite the vast 
amount of neocortical recordings amassed over the past decades, 
L1 remains largely uncharacterised. We are developing novel 
specialized sensors for studying the connections linking distant 
brain regions to L1  together with our collaborator Lin Tian from 
the University of California. We will apply these novel sensors, 
to describe the basic functional organisation of L1. We will 
FKDUDFWHULVH� DIIHUHQW� DFWLYLW\� IURP� FKROLQHUJLF� DQG� QRQ�VSHFL÷F�
thalamic projections to L1 in behaving animals. Our project will 
shed light on the functional organisation of L1. Importantly, the 
tools to be generated will have wide applications in neuroscience 
by allowing recordings from afferent inputs of any length scale and 
relating their function with connectivity.

GRANTS - HUMAN FROENTIERS 
SCIENCE PROGRAMME (HFSP)

P R O J E C T



GRANTS – FP7 COOPERATION. 
(NEUROSEEKER)

validation of novel electrodes with optical 
and intracellular recording techniques 

Together with Alfonso Renart and Adam Kampff we are developing  
a two-photon (2P) microscope capable of simultaneous in vivo 
extracellular recordings with NeuroSeeker probes and targeted 
intracellular recording. We also plan to validate the 'electrical 
image' acquired by NeuroSeeker probes using optical in vivo 2P 
Ca2+ imaging of neuronal population activity in the vicinity of the 
electrode.

P R O J E C T

LIN TIAN 

8QLYHUVLW\�RI�&DOLIRUQLD�'DYLV��86$

A D D I T I O N A L
C O L L A B O R A T O R S
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Renart A, Moreno-Bote R, Wang XJ, Parga N (2007) 0HDQ�'ULYHQ� DQG�
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Renart A, Song P, Wang XJ (2003) 5REXVW� VSDWLDO�ZRUNLQJ�PHPRU\� WKURXJK�
KR��PHRVWDWLF�V\QDSWLF�VFDOLQJ�LQ�KHWHURJHQHRXV�FRUWLFDO�QHWZRUNV��neuron 38 
(3): 473–485.

Moreno R, de la Rocha J, Renart A, Parga N (2002) Response of spiking 

neurons to correlated inputs. phys rev lett 89 (28):288101.

* equal contribution

We are interested in identifying generic principles governing the 
dynamics of cortical circuits and the way in which they produce 
function. Our current work evolves around two lines of research: 
auditory processing – with an emphasis on how the activity of 
auditory cortical populations evolves in time in response to sound 
and how these time-varying responses guide behaviour – and 
working memory, with a focus on the mechanisms underlying the 
maintenance of information across time. Our research strategy 
relies both on identifying characteristic signatures of population 
organisation – through recordings of the simultaneous activity of 
neuronal populations during controlled behavioural tasks – as well 
as on developing a mechanistic understanding of how these patterns 
of population activity emerge – which we investigate by developing 
mathematical models of the underlying neuronal circuits.
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population dynamics in the auditory Cortex 

Although anatomy makes it certain that information processing 
in the brain is the result of the interaction of neurons organised 
in networks spanning multiple spatial scales, our knowledge 
DERXW� WKH� SDWWHUQV� RI� SRSXODWLRQ� DFWLYLW\� DVVRFLDWHG� WR� VSHFL÷F�
computations and about the mechanisms that generate these 
patterns in recurrent neuronal circuits is very incomplete. We are 
interested in the computations performed by local cortical circuits 
during perception. We use the auditory modality because rodents 
naturally use auditory cues to guide their behaviour and because 
it allows us to deliver complex stimuli in a well-controlled and 
repeatable fashion. We are developing auditory discrimination 
tasks built around a basic sound localization paradigm, which can 
easily and quickly be learnt by rodents. We record the simultaneous 
activity of multiple neurons from the auditory cortex both during 
performance of these tasks and during anesthesia in order to 
investigate questions such as the temporal evolution of sensory 
responses, the population structure of trial-to-trial variability and 
its relationship to behavioural accuracy, or the interplay between 
IHHG�IRUZDUG�DQG�IHHG�EDFN�LQøXHQFHV�LQ�SHUFHSWLRQ��

the dynamical basis of working memory

In order to guide behaviour, it is sometimes necessary to actively 
maintain or manipulate information which has been previously 
experienced, but is not present in the environment, an ability 
referred to as Working Memory. The prefrontal cortex has been 
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identified as a key brain area in this process, and recent work is 
suggesting an important role for sensory areas in working memory 
as well.

In this project we are interested in characterising the structure 
of working memory representations at the population level, in 
quantifying their dynamical stability, and in investigating the 
contribution of sensory and frontal areas to working memory 
function in mice. Our goal is to combine careful behavioural 
analysis, electrophysiology, optogenetics and modeling to provide 
a dynamical foundation for this important cognitive ability.
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We are interested in understanding how molecular and cellular 
mechanisms control complex biological processes at the level of 
the whole organism. For this we are focusing on how the internal 
PHWDEROLF� VWDWH� RI� WKH� IUXLW� ø\� Drosophila melanogaster affects its 
behavioural decisions. Starting from novel behavioural paradigms we 
use molecular genetic techniques to identify and characterise genes 
and neuronal populations involved in producing the appropriate 
EHKDYLRXUDO�UHVSRQVH�WR�D�VSHFL÷F�PHWDEROLF�QHHG�RI�WKH�ø\��:H�XVH�
WLVVXH� VSHFL÷F� ZKROH� JHQRPH� EHKDYLRXUDO� 51$L� VFUHHQV� WR� LGHQWLI\�
PROHFXODU�SURFHVVHV��1HXURQDO�VXEVWUDWHV�DUH�LGHQWL÷HG�E\�VFUHHQLQJ�
IRU� ø\� OLQHV� PDUNLQJ� QHXURQDO� SRSXODWLRQV� QHFHVVDU\� WR� SURGXFH�
FRUUHFW� EHKDYLRXUDO� RXWSXWV�� 7KH� LGHQWL÷HG� PROHFXODU� PHFKDQLVPV�
and circuits are then analysed using quantitative behavioural 
observations, state of the art genetic and molecular techniques, as 
well as imaging approaches.
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What are the exact nutritional variables affecting 
nutritional decisions? 

Animals choose which macronutrient to eat according to their 
current internal state and optimise the protein to carbohydrate 
UDWLR�LQ�WKHLU�GLHW�WR�PD[LPLVHOLIH�KLVWRU\�WUDLWV��,Q�WKH�÷HOG�LW�LV�ZHOO�
accepted that yeast is mainly used by Drosophila as a protein and 
therefore amino acid source but a detailed nutritional analysis of 
this food source remains hampered by its chemically complexity. 
Together with the laboratories of Dr. Matthew Piper and Prof. 
Linda Partridge at UCL we have used a novel holidic medium 
that is adequate for adult traits, such as behaviour, fecundity 
and lifespan. Using detailed and quantitative behaviour analyses 
RI� IRRG� FKRLFH� DQG� IHHGLQJ� EHKDYLRXU� ZH� VKRZ� WKDW� VSHFL÷FDOO\�
removing amino acids from the diet leads to a foraging phenotype 
which fully mimics a lack of dietary yeast. These data shed light 
RQ� WKH� H[TXLVLWH� EHKDYLRXUDO� VHQVLWLYLW\� RI� øLHV� WR� WKH� ODFN� RI�
single nutritional components and the foraging strategies used to 
achieve nutrient homeostasis.

What are the behavioural strategies used by the 
DQLPDO�WR�÷QG��LGHQWLI\�DQG�GHFLGH�ZKLFK�QXWULHQWV�
to eat?

Drosophila has become a powerful model organism in neuroscience 
research not only due to its molecular genetics toolkit, but also 
due to the successful development of methods and protocols 
to monitor and annotate behaviour. Feeding and foraging are 
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central elements in a majority of behavioural assays, but their 
TXDQWL÷FDWLRQ� DQG� DQDO\VLV� LV� D� PDMRU� FKDOOHQJH� LQ� WKH� ø\��:LWK�
RXU� FROODERUDWRUV�ZH�KDYH�GHYHORSHG�ø\3$'� ��ø\�3URERVFLV� DQG�
Activity Detector, a method to automatically monitor feeding 
EHKDYLRXU� LQ� LQGLYLGXDO� øLHV��2XU�PHWKRG� LV� EDVHG� RQ� FDSDFLWLYH�
PHDVXUHPHQW� RI� D� ø\ÚV� LQWHUDFWLRQ�ZLWK� WKH� IRRG�� 7KH� SUHFLVLRQ�
RI� WKH� PHDVXUHPHQWV� RSHQV� WKH� SRVVLELOLWLHV� IRU� KLJK� ÷GHOLW\��
high temporal resolution, unbiased measurements of feeding 
behaviour. This method complements continuing experimental 
and quantitative modeling approaches to understand how the 
internal state affects foraging and feeding strategies to achieve 
nutrient homeostasis.

What are the molecular and cellular mechanisms 
used by the brain to identify what type of nutrients 
the animal needs and to change its behaviour 
WR�DOORZ�LW�WR�÷QG�DQG�HDW�IRRG�FRQWDLQLQJ�
the required nutrients?

At the centre of developing and deploying optimal strategies 
for nutrient uptake and utilization lies the ability of the central 
nervous system to detect the availability of nutrients and to use 
this information to induce changes in the behaviour as well as 
metabolism of the animal. We are investigating how conserved 
nutrient sensing pathways act in the nervous system to control 
IHHGLQJ��)XUWKHUPRUH�DQDO\VLQJ�JHQHV�LGHQWL÷HG�DV�EHLQJ�UHTXLUHG�
for nutrient choice in neuronal whole-genome RNAi screens we 
are investigating novel molecular mechanisms mediating nutrient 
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homeostasis. Taken together these studies are providing us with 
an entry point for studying nutrient balancing and value-based 
decision making at the molecular level, an entry point for studying 
nutrient balancing and value-based decision making at the 
molecular level.

Which are the neuronal networks involved 
in nutrient homeostasis and what are the changes 
happening in them when the internal metabolic 
and mating state of the animal changes?

Currently only the neuronal population described by us to 
PHGLDWH� WKH� PDWLQJ� VWDWXV� RI� WKH� ø\� LV� NQRZQ� WR� PRGXODWH�
nutrient homeostasis. To understand nutritional decision making 
it is essential that we identify and characterise further neuronal 
components controlling this important homeostatic behaviour. 
We are using genetic approaches to identify neuronal populations 
ZKLFK� DUH� UHTXLUHG� IRU� WKH� ø\� WR� GHFLGH�ZKLFK� QXWULHQWV� WR� HDW��
&XUUHQWO\� ZH� DUH� DQDO\VLQJ� LGHQWL÷HG� QHXURQDO� VXEVWUDWHV� WR�
understand how these neuronal populations act to guide feeding 
decisions. Being able to identify restricted sets of neurons is giving 
us the unique opportunity to make in depth analyses of the function 
of these neurons using activity imaging and electrophysiology as 
well as to characterise the molecular and cellular mechanisms 
acting in these neurons to mediate nutrient decisions.
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* equal contribution   
 

Animals exhibit behavioural repertoires that are often innate and 
result in stereotyped sexual and social responses to their environment. 
Innate behaviours do not require learning or experience and are likely 
WR� UHøHFW� WKH� DFWLYDWLRQ� RI� GHYHORSPHQWDOO\� SURJUDPPHG� QHXUDO�
FLUFXLWV��:H�DUH�LQWHUHVWHG�LQ�WKH�QDWXUH�RI�GH÷QHG�QHXUDO�FLUFXLWV��KRZ�
DFWLYDWLRQ�RI�FLUFXLWV�HOLFLWV�VSHFL÷F�EHKDYLRXUV�

,W�KDV�EHHQ�H[WUHPHO\�GLI÷FXOW�LQ�FRPSOH[�RUJDQLVPV�WR�VWXG\�D�FLUFXLW�
beyond the early stages of sensory processing. Drosophila melanogaster 
LV� DQ� DWWUDFWLYH�PRGHO� V\VWHP� WR� XQGHUVWDQG� D� FLUFXLW� EHFDXVH� øLHV�
exhibit complex behaviours that are controlled by a nervous system 
WKDW� LV� QXPHULFDOO\� ÷YH� RUGHUV� RI� PDJQLWXGH� VLPSOHU� WKDQ� WKDW� RI�
vertebrates.

We use a combined behavioural, genetic and  imaging  approach 
WR� GHWHUPLQH� KRZ� GH÷QHG� QHXUDO� FLUFXLWV� DQG� WKHLU� DFWLYDWLRQ� HOLFLW�
VSHFL÷F�EHKDYLRXUV�
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Female receptivity 

Genetic studies have elucidated how Drosophila male courtship 
EHKDYLRXU� LV� VSHFL÷HG� DQG� LWV� FLUFXLW� FRPSRQHQWV� DUH� EHLQJ�
dissected at a surprising speed. The circuit of female behaviour, 
on the other hand, has been largely uncharacterised. We use 
a behavioural protocol that allows us to selectively inactivate 
VXEVHWV�RI�QHXURQV�LQ�WKH�DGXOW�øLHV�RQO\��:H�XVH�WKLV�EHKDYLRXUDO�
approach and combine it with anatomical and functional 
dissection of the circuit. Progress in 2013: We have continued an 
intersectional approach to pinpoint which of the apterous neurons 
are important for female receptivity. We found that removing 
inhibition with 4 different promoters, rescues the phenotype. 
:H�÷QLVKHG�DQ� LQDFWLYDWLRQ� VFUHHQ�RI�RQH� WKRXVDQG� MDQHOLD� IDUP�
OLQHV�IRU�IHPDOH�UHFHSWLYLW\��$Q�LQLWLDO�IHUWLOLW\�VFUHHQ�LGHQWL÷HG����
FDQGLGDWHV��7KHVH�ZKHUH�WHVWHG�IRU�UHFHSWLYLW\�DQG�ZH�FRQ÷UPHG�
17 lines that show a reduction in receptivity.

across species stress odour response 

Stressed Drosophila melanogaster release an aversive odourant 
WKDW� HOLFLWV� D� UREXVW� DYRLGDQFH� UHVSRQVH� LQ� WHVW� øLHV�� 7KH� DFWLYH�
component of the stress odour is carbon dioxide. The robust 
response to a single stimulus provides a powerful framework for 
circuit mapping. We aim to characterise the circuit of carbon dioxide 
response. Progress in 2013: We begun a screen that combines 
imaging and behaviour to characterise the third order neurons 
of carbon dioxide response in the lateral horn. We use lines that 
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iDentiFiCation oF neuronS ControllinG 
FeMale Sexual BeHaviour. 
a. We used 1050 lines from the Janelia GAL4-Driver line 
collection to silence subsets of neurons by expressing an 
inwardly rectifying potassium channel. The lines were initially 
screened for fertility; b. 75 lines exhibited reduced fertility 
and they were subsequently evaluated for receptivity by 
video-recording the behaviour of mating pairs in a small 
chamber; c. Using this strategy, we were able to identify 17 
OLQHV�ZLWK� D� VLJQL÷FDQW�GHFUHDVH� LQ� IHPDOH� UHFHSWLYLW\� DIWHU�
neuronal silencing.
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label the lateral horn neuron and image their calcium responses 
upon activation of the V-glomerulus and we test their behavioural 
response to carbon dioxide when the neurons are inhibited. 

Mechanism of propagation of defence responses 
in Drosophila melanogaster

To address the question of the neural mechanisms social defence 
responses we propose to use a model system that is both 
amenable to the search for the neural mechanism of behaviour, 
while at the same time allowing the study of the behaviour of large 
JURXSV�RI� LQGLYLGXDOV��7KH� IUXLW�ø\� LV� WKH� LGHDO�PRGHO� V\VWHP�� IRU�
its large collection of powerful genetic tools, a rapidly increasing 
number of approaches to study neural circuits and expanding set 
of behavioural paradigms, while at the same time its small size 
allows the study of the behaviour of large populations. Therefore, 
we are developing an assay to dissect social defence mechanisms 
in Drosophila. Progress in 2013: We have started by establishing 
D�SDUDGLJP�WR�VWXG\�D�ZHOO�NQRZQ�GHIHQFH�EHKDYLRXU� LQ�øLHV��WKH�
HVFDSH� øLJKW�MXPS� WULJJHUHG� E\� ORRPLQJ� VWLPXOL��:H� KDYH� IRXQG�
WKDW� øLHV� ZLOO� UHOLDEO\� MXPS� WR� WKH� ÷UVW� IHZ� SUHVHQWDWLRQV� RI� D�
looming stimuli but revert to sustained freezing behaviour when 
more looming stimuli are presented.

StiMulation oF tHe v GloMeruluS WitH 
aCetYlCHoline leaDS to aCtivation oF 
tHe lateral Horn (lH) anD Cell BoDieS (CBS) 
arounD tHe lH. aCtivation iS MeaSureD 
BY a FluoreSCent CalCiuM inDiCator.  
a, d and g: Maximum projection images of the LH (white 
dashed circle) and two different CBs (yellow circles) without 
the acetylcholine stimulation. Each image corresponds to 
one brain; b, e and h: Maximum projection images of the LH 
(white dashed circle) and two different CBs (yellow circles) 
with the acetylcholine stimulation. Each image corresponds 
to one brain; c, f and i��7LPH�FRXUVH�RI�øXRUHVFHQFH�LQWHQVLW\�
change plotted for the areas marked in yellow without and 
with the acetylcholine stimulation. The gray bar indicates 
stimulus delivery. Scale bar = 50 µm. stimulation. Each image  
corresponds to one brain; c, f and i��7LPH�FRXUVH�RI�øXRUHVFHQFH�
intensity change plotted for the areas marked in yellow 
without and with the acetylcholine stimulation. The gray 
bar indicates stimulus delivery. Scale bar = 50 µm.Using this 
VWUDWHJ\��ZH�ZHUH�DEOH�WR�LGHQWLI\����OLQHV�ZLWK�D�VLJQL÷FDQW�
decrease in female receptivity after neuronal silencing. 
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Our work focused on how cell fate decisions are controlled at the 
single-cell level, revealing how cell-cell communication functions to 
coordinate the proper assembly of tissues and organs. In the developing 
nervous system, our research allowed us to unravel how neuronal 
differentiation is controlled by the timing of Notch activity. We have 
also investigated how the pluripotent state is regulated in embryonic 
stem (ES) cells. By monitoring the activity of the pluripotency gene 
Nanog, combined with mathematical modelling, our work uncovered 
WKH� H[LVWHQFH� RI� VLJQL÷FDQW� VWRFKDVWLF� JHQH� H[SUHVVLRQ� QRLVH� LQ�
individual ES cells, which we propose allow these cells to explore the 
pluripotent decision space. This research shall contribute to design 
more rational strategies to direct the in vitro and in vivo production of 
VSHFL÷F�FHOO�W\SHV��UHTXLUHG�WR�GHYHORS�FHOO�UHSODFHPHQW�WKHUDSLHV� LQ�
humans, aimed at regenerating damaged tissues and organs.
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the dialetics of "Stemness": 
from biology to mathematics

Our aim is to investigate the mechanisms underlying lineage 
VSHFL÷FDWLRQ�LQ�WKH�SOXULSRWHQW�VWDWH��XVLQJ�(6&V�DV�D�PRGHO��2XU��
ZRUN� � LV� GLUHFWHG� DW� � XQGHUVWDQGLQJ� L�� KRZ� 1DQRJ� øXFWXDWLQJ�
expression in ESCs is regulated and ii) how Nanog modulates 
WKH� FRPSHWHQFH� RI� SOXULSRWHQW� FHOOV� IRU� OLQHDJH� VSHFL÷FDWLRQ��
Our ongoing work led us to the hypothesis that the stochastic 
dynamics of a single regulatory molecule - Nanog itself -, 
endowed with a simple positive feedback mechanism acting at 
WKH�SRVW�WUDQVFULSWLRQDO�OHYHO�� LV�VXI÷FLHQW�WR�H[SODLQ�WKH�G\QDPLF�
heterogeneity of Nanog expression in ESCs. This work shall 
address our hypothesis that Nanog operates as an autonomous, 
self-regulated component of the pluripotency gene regulatory 
network, functioning as a noise modulator device to control 
cellular decision-making in pluripotent cells.

the v2 domain of the spinal cord as a model 
to study neuronal fate decisions

In this project, our aim is to unravel how neuronal diversity is 
regulated in the V2 domain of the developing spinal cord, where 
V2a and V2b interneurons are generated at the same time from 
neuroepithelial progenitors. A unique regulatory circuitry is 
UHTXLUHG�WR�FRQWURO�QHXURQDO�GLYHUVL÷FDWLRQ�LQ�WKLV�GRPDLQ�DQG�RXU�
work supports a model where the sequential activity of two ligands,  
Dll1 and Dll4, coordinate consecutive steps in neurogenesis, 

P R O J E C T
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controlling the rate of neuronal differentiation and creating 
diversity in the population of differentiating neurons. Our studies 
aim to contribute to the characterisation of the molecular 
pathways underlying the generation of neuronal diversity, and 
to elucidate how the combinatorial activities of bHLH proneural 
factors and Notch ligands can act in a coordinated manner.  
We are also investigating the transcriptional mechanisms that 
have evolved to direct the precise temporal and spatial expression 
of Dll4 in the V2 domain. Elucidating how the interplay between 
extrinsic cues (Notch signaling) and intrinsic factors (bHLH 
family members) determines the acquisition of unique neuronal 
differentiation programs will be essential to understand how 
neuronal circuits assemble in the nervous system and how they 
JRYHUQ�VSHFL÷F�EHKDYLRXUV�LQ�WKH�DGXOW�
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The main research interest of the lab is the integrative study of social 
behaviour that combines the study of proximate causes (gene modules, 
hormones, neural circuits, cognitive processes) and ultimate effects 
(evolutionary consequences). We have mainly focused on the plasticity 
in social behaviour at two different levels of variation: (1) behavioural 
øH[LELOLW\�×�WUDQVLHQW�DQG�UHYHUVLEOH�FKDQJHV�LQ�VRFLDO�EHKDYLRXU�GULYHQ�
by social experience or social context; and (2) developmental plasticity 
– irreversible switches between discrete behavioural phenotypes 
expressed by the same genotype, driven by developmental processes 
in response to environmental cues. We expect to show how knowledge 
of the proximate mechanisms underlying social plasticity is crucial to 
understanding its costs, limits and evolutionary consequences. We use 
ERWK�]HEUD÷VK�DQG�QRQ�PRGHO�÷VK�VSHFLHV�WKDW�H[KLELW�VRFLDO�SODVWLFLW\�
and can be studied in ecologically relevant settings.
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Molecular mechanisms and evolutionary 
implications of social plasticity

Here we propose an integrative framework for understanding 
the proximate mechanisms and ultimate consequences of 
social plasticity. As a result of this project we expect to show 
how knowledge of the proximate mechanisms underlying 
social plasticity is crucial to understanding its costs, limits and 
evolutionary consequences, therefore highlighting the fact that 
proximate mechanisms of nonheritable phenotypic variation 
contribute to the dynamics of selection. The following questions 
will be addressed: 

1. What are the mechanisms animals use for sensing and 
responding adaptively to environmental cues that trigger 
plastic responses?

2. How can the same genome produce different social 
phenotypes in response to cues provided by the social 
environment?

3. Is plasticity itself subject to selection and might therefore 
evolve? 

'LIIHUHQW� ÷VK� VSHFLHV�ZHUH� FKRRVHQ� DV� VWXG\�PRGHOV� WR� DGGUHVV�
each question due to the fact that teleosts are the most diverse 
and plastic taxa among vertebrates.
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&RPSDUDWLYH�VRFLDO�FRJQLWLRQ��]HEUD÷VK�DV�
a neurobehavioural model

Main goals: 

1. 7R�HVWDEOLVK�WKH�RFFXUUHQFH�RI�FRJQLWLYH�DSSUDLVDO�LQ�]HEUD÷VK�
and identify the brain areas involved in the evaluation of 
valence and salience of social stimuli; 

2. 7R�DVVHVV� WKH�RFFXUUHQFH�RI� VRFLDO� OHDUQLQJ� LQ� ]HEUD÷VK�DQG�
characterise the underlying neural mechanisms; 

3. To genetically dissect (using GAL4-UAS enhancer trap lines 
available with restricted expression in different brain areas) 
WKH�QHXUDO� FLUFXLWV� LQYROYHG� LQ� VRFLDO� FRJQLWLRQ� �LGHQWL÷HG� LQ�
previous points) to manipulate cognitive appraisal and social 
learning mechanisms.

a new integrative framework for the study of 
÷VK�ZHOIDUH�EDVHG�RQ�WKH�FRQFHSWV�RI�DOORVWDVLV��
appraisal and coping styles

Objectives:

4. 7R� WHVW� WKH� RFFXUUHQFH� RI� FRJQLWLYH� DSSUDLVDO� LQ� ÷VK� DQG� WR�
XQGHUVWDQG� KRZ� ÷VK� H[SHULHQFH� DSSHWLWLYH� DQG� DYHUVLYH�
stimuli by assessing the behavioural, neurophysiological and 
JHQRPLF� SUR÷OHV� RI� ÷VK� H[SRVHG� WR� VWLPXOL�ZLWK� SRVLWLYH� RU�
negative valence; 

5. 7R�SURYLGH�WRROV�DQG�PHWKRGV�WR�PHDVXUH�DSSUDLVDO�LQ�÷VK��
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ZeBraFiSH iS uSeD in our laB aS a MoDel 
to StuDY SoCial BeHaviour anD CoGnition. 
A behavioural paradigm to study social preference in 
]HEUD÷VK�LV�VKRZQ��ZKHUH�WKH�SRVLWLRQ�DQG�KHDG�WDLO�RULHQWD-
WLRQ�RI� WKH� IRFDO�÷VK�DUH�XVHG�DV�D�PHDVXUH�RI�SUHIHUHQFH��
(top panel) exposure to empty tanks elicits no position or 
orientation bias; (bottom panel) exposure to two conspecif-
LFV� LQGXFHV�D�ELDV� LQ�RULHQWDWLRQ��WRZDUGV�FRQVSHFL÷FV��DQG�
SRVLWLRQ��FORVHU�WR�WKH�SUHIHUUHG�WDUJHW�÷VK�.

C O L L A B O R A T O R S

P R O J E C T



6. To investigate how appraisal differs between species and 
individuals with different coping styles; 

7. To explore how predictability and controllability modulate 
DSSUDLVDO�DQG�FRSLQJ�DELOLW\�LQ�÷VK�

neural mechanisms of cognitive bias

In this project we aim to uncover the genetic pathways and neural 
circuits involved in cognitive appraisal and in the response to 
VWUHVVRUV��XVLQJ�]HEUD÷VK��DV�D�PRGHO�RUJDQLVP��7KH�EURDGHU�JRDOV�
of the project are: 

1. To develop a behavioural assay to test cognitive bias in 
]HEUD÷VK�DQG� WR�FKDUDFWHULVH� WKH�QHXUDO� FLUFXLWV� LQYROYHG� LQ�
stimulus appraisal; 

2. To assess if cognitive bias (e.g. pessimistic bias) is mediating 
the inter-individual variation in the susceptibility to the 
detrimental effects of stress (using behavioural, systemic, and 
cellular  read-outs); 

3. To manipulate genetically (using GAL4-UAS enhancer trap 
lines) the neural circuits involved in the cognitive appraisal of 
stressors  and check its effects on the activation of the stress 
response. Although this project is focused on basic biological 
mechanisms of stress, its outcomes have the potential to open 
WKH�ZD\�IRU�WKH�XVH�RI�]HEUD÷VK�DV�D�VWUHVV�PRGHO�RUJDQLVP�LQ�
translational biomedical research.

MIGUEL GODINHO FERREIRA 
(IGC, Portugal)

GRANTS - FUNDAçãO BIAL

C O L L A B O R A T O R S

P R O J E C T

ELIANE GONçALVES-DE-FREITAS
81(63��%UD]LO���6RFLDO�VWUHVV�DQG�
FRJQLWLYH�ELDV�LQ�7LODSLD�

MICHAEL ORGER
Champalimaud Neuroscience 

Programme, Lisbon, Portugal. (Searching 

for the social brain in a model organism: 

XQYHLOLQJ�WKH�QHXUDO�FLUFXLWU\�XQGHUO\LQJ�
VRFLDO�FRJQLWLRQ�LQ�]HEUD÷VK��

A D D I T I O N A L
C O L L A B O R A T O R S
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T O  F A C I L I T A T E  T H E  Q U E S T 
O F  S C I E N T I S T S

T O  U N D E R S T A N D  H O W  N E U R A L  C I R C U I T S  G E N E R A T E  B E H A V I O U R



AS OF DECEMBER 2013, 103 ACTIVE RESEARCH GRANTS AND FELLOWSHIPS WERE RUNNING AT THE CNP. 
THESE FUNDS WERE AWARDED BY THE FOLLOWING AGENCIES AND ORGANISATIONS:

Internal Funding
External Funding

Results presented in %

Cnp Budget 
2013

THESE EXTERNAL FUNDS WERE AWARDED BY THE FOLLOWING AGENCIES AND ORGANISATIONS:
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Fundação para a Ciência e a Tecnologia
International Human Frontier Science Program
FP7-Ideas (European Research Council)
Fundação Bial

Results presented in %

FP7-People (Marie Curie)
FP7-Cooperation
Howard Hughes Medical Institute

Other (Austrian Academy of Science, Wellcome Trust, European 
Molecular Biology Organisation, Helen Hay Whiney Foundation)
Human Brain Project

all Funding Fellowshipsresearch
Grants



-  R E S E A R C H  G R A N T S  -

H O W A R D  H U G H E S  M E D I C A L  I N S T I T U T E 
International 

international early Career Scientist award

2012-2017
AWARDED TO MEGAN CAREY

international early Career Scientist award

2012-2017
AWARDED TO RUI COSTA

F P 7 - C O O P E R A T I O N  
European Union

BrainFlight

2012-2014
AWARDED TO AN INTERNATIONAL GROUP OF INVESTIGATORS, 
INCLUDING RUI COSTA

neuroSeeker 

,QYHstigation� RI� ORFDO� DQG� JOREDO� FRUWLFDO� FLUFXLWV� ZLWK� DGYDQFHG� QHXUDO�
SUREHV�IRU�KLJK�UHVROXWLRQ�HOHFWURSK\VLRORJLFDO�PRQLWRULQJ�DQG�RSWRJHQHWLF�
stimulation

�����������RI÷FLDOO\�DQQRXQFHG�LQ������
AWARDED TO AN INTERNATIONAL GROUP OF INVESTIGATORS, 
INCLUDING ADAM KAMPFF, LEOPOLDO PETREANU AND ALFONSO RENART

Copewell

$�QHZ�LQWHJUDWLYH�IUDPHZRUN�IRU�WKH�VWXG\�RI�÷VK�ZHOIDUH�EDVHG�
on the concepts of allostasis, appraisal and coping styles

2011-2015
AWARDED TO AN INTERNATIONAL GROUP OF INVESTIGATORS, 
INCLUDING RUI OLIVEIRA

F P 7
European Union

Human Brain project

&RJQLWLYH�$UFKLWHFWXUHV���'HFLVLRQ�FRQ÷GHQFH��/RFDO�DQG�JOREDO�PHFKDQLVPV���

2013-2016
AWARDED TO ZACHARY MAINEN

Human Brain project

CognLWLYH�$UFKLtectures

2013-2016
AWARDED TO RUI COSTA

F P 7 - I D E A S  ( E U R O P E A N  R E S E A R C H  C O U N C I L )
European Union

erC Starting Grant, european research Council

Circuits of coQ�VSHFL÷F�REVHUYDWLRQ

2013-2018
AWARDED TO MARTA MOITA

165

erC advanced Grant, european research Council

2SWRJHQHWLF�$QDO\sis of SeroWRQLQ�)XQFWLRQ�LQ�WKH�0DPPDOLDQ�%UDLQ�

2010-2015 
AWARDED TO ZACHARY MAINEN

erC Starting Grant, european research Council

Neural mechanisms of action learning and action selection: from intent to habit

2009-2014
AWARDED TO RUI COSTA

F P 7 - P E O P L E  ( M A R I E  C U R I E )
European Union

Marie Curie Career integration Grant

1HXUDO�EDVLV�RI�YLVXDOO\�JXLGHG�ZDONLQJ�LQ�WKH�ø\

2013-2017 

AWARDED TO EUGENIA CHIAPPE

Marie Curie Career integration Grant

Sound Localisation by NHXUDO�3RSXODWLRQV�LQ�WKH�5DW�$XGLWRU\�&RUWH[

2013-2017 

AWARDED TO ALFONSO RENART

Marie Curie Career integration Grant

7KH�UXOHV�Rf connecWLYLW\�RI�JHQHWLFDOO\�GH÷QHG�ORQJ�UDQJH�SURMHFWLRQV

2013-2016 

AWARDED TO LEOPOLDO PETREANU

Marie Curie intra-european Fellowship for Career Development

Neural circuits underlyinJ�YLVXDOO\�JXLGHG�EHKDYLRXU

2011-2015

AWARDED TO MICHAEL ORGER

Marie Curie initial training network grant

)/L$&7Ø6\VWHPs neuroscieQFH�RI�'URVRSKLOD��IURP�JHQHV�WR�FLUFXLWV�WR�EHKDYLRXU

2012-2016

AWARDED TO CARLOS RIBEIRO

F U N D A C Ã O  B I A L
Portugal

Bial Science research Grant 

%ULGJLQJ�EHWZHHQ�HYHQWV�DQG�WKHLU�FRQVHTXHQFHV��WKH�UROH�RI�SUHIURQWDO�FRUWH[

2013-2015

AWARDED TO EKATERINA VINNIK

Bial Science research Grant 

Neural mechanisms of coJQLWLYH�ELDV

2013-2016

AWARDED TO RUI OLIVEIRA

Bial Science research Grant 

Embodied cognition: the neural basis of time encoding in the brain?

2013-2016 

AWARDED TO JOE PATON

,

,
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Bial Science research Grant 

Circuit mechanisms of spatial aWWHQWLRQ�LQ�WKH�]HEUD÷VK�PLGEUDLQ

2013-2016 

AWARDED TO MICHAEL ORGER

Bial Science research Grant 

,QWHUIDFLQJ� 7HFKQRORJ\� ZLWK� WKH� %UDLQ�� 1RYHO� PDWHULDOV� IRU� LPSODQWDEOH�
QHXUDO�GHYLFHV

2013-2016 
AWARDED TO ADAM KAMPFF

Bial Science research Grant 

'H÷QLQJ�WKH�IXQFWLRnal archLWHFWXUH�RI�PRWLRQ�YLVLRQ�VHQVLWLYH�YLVXDO�PRWRU�
circuit

2013-2016 
AWARDED TO EUGENIA CHIAPPE

Bial Science research Grant 

Dopaminergic regulation of dietary learning in humans and rodents

2011-2014

AWARDED TO RUI COSTA

Bial Science research Grant 

Effects of ConGLWLRQDO�)R[S��'HOHWLRQ�RQ�0RWRU�6HTXHQFH�/HDUQLQJ

2013-2015 

AWARDED TO RUI COSTA AND CATHERINE FRENCH

Bial Science research Grant 

,QYHVWLJDWLQJ� WKH� IXQFWLRQ� RI� V\QDSWLF� FRPSHWLWLRQ� LQ�PHPRU\� IRUPDWLRQ�
and mental retardation

2011-2014

AWARDED TO INBAL ISRAELY

Bial Science research Grant 
1HXURQDO� PHFKDQLVPV� XQGHUO\LQJ� VH[� KRUPRQH�GHSHQGHQW� VZLWFKLQJ� RI�
VH[XDO�UHFHSWLYLW\

2011-2013

AWARDED TO SUSANA LIMA

Bial Science research Grant 

1HXUDO�0HFKDQLVPV�of Social transmission of fear

2011-2014

AWARDED TO MARTA MOITA

Bial Science research Grant 

Elucidating the�PROHFXODU�PHFKDQLVPV�PHGLDWLQJ�IHHGLQJ�EHKDYLRXU

2011-2014

AWARDED TO CARLOS RIBEIRO

,

167

F U N D A C Ã O  P A R A  A  C I Ê N C I A 
E  A  T E C N O L O G I A  ( F C T )
Portugal

research project Grant 
Spine dynamics in neural circuit plasticity and mental retardation

2012-2015
AWARDED TO INBAL ISRAELY

research project Grant

Decision�FRQ÷dence

�����������RI÷FLDOO\�DQQRXQFHG�LQ������
AWARDED TO ZACHARY MAINEN

 
research project Grant

0ROHFXODU�PHFKDQLVPV�DQG�HYolutionary implications of social plasticity

2013-2016

AWARDED TO RUI OIVEIRA

research project Grant

Comida para pensar: a epigenómica das doenças alimentares

2013-2016

AWARDED TO RUI COSTA

research project Grant

Dos neurónios DR�FRPSRUWDPHQWR��XP�HVWXGR�H[DXVWLYR�GR�FRPSRUWDPHQWR�
GH�FRUWHMDPHQWR�GD�'URVRSKLOD�I¬PHD�

�����������RI÷FLDOO\�DQQRXQFHG�LQ������

AWARDED TO MARIA LUíSA VASCONCELOS 

research project Grant

Neural Control of LocoPRWRU�6SHHG�LQ�=HEUD÷VK

2013-2015 
AWARDED TO MICHAEL ORGER

research project Grant

Dopaminergic Neurotransmission

2012-2014

AWARDED TO RUI COSTA

research project Grant

7KH�9� domain of the spinal cord as a model to study neuronal fate decisions

2012-2015

AWARDED TO DOMINGOS HENRIQUE

research project Grant

Dissecção das basHV�PROHFXODUHV�H�GRV�FLUFXLWRV�HQYROYLGRV�QD�LQWHQ©¥R

2011-2014
AWARDED TO RUI COSTA

research project Grant

7KH�GLDOHWLFV�of "StHPQHVV���IURP�ELRORJ\�WR�PDWKHPDWLFVÝ

2010-2013
AWARDED TO DOMINGOS HENRIQUE

research project Grant

8QUDYHOOLQg the 1HXURQDO�&LUFXLWV�8QGHUO\LQJ�)HPDOH�5HFHSWLYLW\

2010-2013
AWARDED TO MARIA LUíSA VASCONCELOS

annual report 2013   |   FunDinG



research project Grant

From genes to EHKDYLRXU��
GLVVHFWLQJ�WKH�EDVLV�IRU�&2��UHVSRQVH�DFURVV�'URVRSKLOLGV

2010-2013
AWARDED TO MARIA LUíSA VASCONCELOS

research project Grant

Identifying and characterising the molecular mechanisms at the basis of 

nutritional decisions

2012-2015
AWARDED TO CARLOS RIBEIRO

I N T E R N A T I O N A L  H U M A N  F R O N T I E R  S C I E N C E 
P R O G R A M M E  O R G A N I S A T I O N  ( H F S P O )
International

HFSp Young investigator award 

$VVHVVLQJ� WKH� IXQFWLRQ� RI� QHRFRUWLFDO� /D\HU� �� ZLWK� JHQHWLFDOO\�HQFRGHG�
LQGLFDWRUV�RI�V\QDSWLF�DFWLYLW\

2013-2016

AWARDED TO LEOPOLDO PETREANU

HFSp Young investigator award 

7KH�G\QDPLFDO�EDVLV�RI�ZRUNLQJ�PHPRU\�LQ�WKH�SUHIURQWDO�FRUWH[

2012-2015
AWARDED TO ALFONSO RENART

HFSp program Grant 

2OIDFWRU\�REMHFWV�DQG�GHFLVLRQV��)URP�SV\FKRSK\VLFV�WR�QHXUDO�FRPSXWDWLRQ�

2010-2013 
AWARDED TO ZACHARY MAINEN, ALEX POUGET AND MATTHIEU LUIS

HFSp program Grant 

9DOXH�EDVHG�GHFLVLRQ�PDNLQJ�LQ�'URVRSKLOD�IRUDJLQJ��
JHQHV��FRPSXWDWLRQV�DQG�EHKDYLRXU

2012-2015
AWARDED TO CARLOS RIBEIRO

S I M O N S  F O U N D A T I O N
INTERNATIONAL

project award

'LVVHFWLQJ�6WULDWDO�&LUFXLW�G\QDPLFV�GXULQJ�UHSHWLWLYH�EHKDYLRXUV�LQ�$6'

�����������RI÷FLDOO\�DQQRXQFHG�LQ������
AWARDED TO RUI COSTA

-  F E L L O W S H I P S  -

A U S T R I A N  A C A D E M Y  O F  S C I E N C E

DoC-fForte fellowship

8QGHUVWDQGLQJ� WKH� IXQFWLRQ� RI� +\SRFUHWLQ�2UH[LQ� H[SUHVVLQJ� QHXURQV� LQ�
QHXUDO�FLUFXLWV�FRQWUROOLQJ�ORFRPRWRU�EHKDYLRXU�RI�ODUYDO�]HEUD÷VK

2012-2015
AWARDED TO SIMONE LACKNER
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E U R O P E A N  M O L E C U L A R  B I O L O G Y 
O R G A N I S A T I O N

long - term fellowship
(OXFLGDWLQJ�WKH�PROHFXODU�EDVLV�RI�IRRG�FKRLFH�EHKDYLRXU

2012-2014
AWARDED TO RICARDO GONçALVES

long – term fellowship
Neural mechanisms underlying rapid modulation of spatial attention in the 

superior colliculus 

2013-2015
AWARDED TO BASSAM ATALLAH

F U N D A C Ã O  P A R A  A  C I Ê N C I A 
E  A  T E C N O L O G I A  ( F C T )
Portugal

postdoctoral Fellowship

2010-2013
AWARDED TO HOPE JOHNSON

postdoctoral Fellowship

2012-2015
AWARDED TO PAVEL ITSKOV

postdoctoral Fellowship

2012-2015

AWARDED TO CLAUDIA FEIERSTEIN

postdoctoral Fellowship

2012-2015
AWARDED TO KENSAKU NOMOTO

postdoctoral Fellowship

2012-2015
AWARDED TO MáRCIA ARANHA

postdoctoral Fellowship

2012-2015
AWARDED TO NéLIA VARELA

postdoctoral Fellowship

2012-2015
AWARDED TO ZITA SANTOS

postdoctoral Fellowship

2011-2013
AWARDED TO FATUEL TECUAPELTA

phD Fellowship

2013-2016
AWARDED TO ASMA MOTIWALA

phD Fellowship

2013-2016

AWARDED TO DANBEE KIM

phD Fellowship

2013-2016
AWARDED TO HEDI YOUNG



phD Fellowship

2013-2016
AWARDED TO MARINA FRIDMAN

phD Fellowship

2013-2016
AWARDED TO MERT ERGINKAYA

phD Fellowship

2013-2016
AWARDED TO MICHAEL PEREIRA

phD Fellowship

2013-2016
AWARDED TO NUNO CALAIM

phD Fellowship

2013-2016
AWARDED TO NUNO LOUREIRO

phD Fellowship

2013-2016
AWARDED TO RAPHAEL STEINFELD

phD Fellowship

2013-2017
AWARDED TO RITA FéLIX

phD Fellowship

2012-2015
AWARDED TO JOãO AFONSO

phD Fellowship

2012-2015
AWARDED TO SILVANA ARAúJO

phD Fellowship

2012-2015
AWARDED TO JOAQUIM JACOB

phD Fellowship

2012-2015
AWARDED TO RICARDO SILVA ZACARIAS

phD Fellowship

2012-2015
AWARDED TO JENS BIERFELD

phD Fellowship

2012-2015
AWARDED TO JACQUES BOURG

phD Fellowship

2012-2015
AWARDED TO ROBERTO MEDINA

phD Fellowship

2013-2017
AWARDED TO  DANA DARMOHRAY

phD Fellowship

2012-2015
AWARDED TO SOFIA SOARES
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phD Fellowship

2012-2015
AWARDED TO LUíS MOREIRA

phD Fellowship

2011-2014
AWARDED TO GONçALO LOPES

phD Fellowship

2011-2014
AWARDED TO GUSTAVO MELLO

phD Fellowship

2011-2014
AWARDED TO SIMONE LACKNER

phD Fellowship

2011-2014
AWARDED TO TIAGO MARQUES

phD Fellowship

2011-2014
AWARDED TO RAIMUNDO LEONG

phD Fellowship

2011-2014
AWARDED TO PATRíCIA RACHINAS-LOPES

phD Fellowship

2010-2013
AWARDED TO NICCOLò BONACCHI

phD Fellowship

2010-2013
AWARDED TO ANDREIA CRUZ

phD Fellowship

2010-2013
AWARDED TO ELIZABETH RICKENBACHER

phD Fellowship

2010-2013
AWARDED TO THIAGO GOUVêA

phD Fellowship

2010-2013
AWARDED TO ALI ARGUNSAH

phD Fellowship

2010-2013
AWARDED TO ANNA HOBBISS

phD Fellowship

2010-2013
AWARDED TO SEVINç MUTLU

phD Fellowship

2010-2013
AWARDED TO SUSANA VALENTE

phD Fellowship

2010-2013
AWARDED TO ANA MACHADO



phD Fellowship

2010-2013
AWARDED TO VERóNICA CORRALES

phD Fellowship

2009-2013
AWARDED TO ANA RITA FONSECA

phD Fellowship

2009-2013
AWARDED TO ANDRé MENDONçA

phD Fellowship

2009-2013
AWARDED TO ANA PEREIRA

phD Fellowship

2009-2013
AWARDED TO SCOTT RENNIE

phD Fellowship

2009-2013
AWARDED TO FERNANDO SANTOS

phD Fellowship

2009-2013
AWARDED TO ANA MAFALDA VICENTE

phD Fellowship

2009-2013
AWARDED TO DENNIS HERRMANN

phD Fellowship

2009-2013
AWARDED TO JOãO MARQUES

phD Fellowship

2012-2016
AWARDED TO SAMANTHA HERBERT

phD Fellowship

2012-2015
AWARDED TO CATARINA ALBERGARIA

I N T E R N A T I O N A L  H U M A N  F R O N T I E R  S C I E N C E 
P R O G R A M M E  O R G A N I S A T I O N  ( H F S P O )
I N T E R N A T I O N A L

HFSp long term Fellowship

Serotonergic modulation of olfactory information processing

2011-2014
AWARDED TO ERAN LOTTEM

HFSp long term Fellowship

&HOO�W\SH�VSHFL÷F� IHDWXUHV�RI� LGHQWL÷HG�VHURWRQHUJLF�QHXURQV� LQ� WKH� UDSKH�
QXFOH�LQ�EHKDYLQJ�UDWV

2011-2014
AWARDED TO MAGOR LORINCZ
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HFSp long term Fellowship
1HXUDO�PHFKDQLVPV�XQGHUO\LQJ�WKH�HQFRGLQJ�RI�FRQWH[WXDO� LQIRUPDWLRQ�LQ�
ROIDFWRU\�FRUWH[

2012-2015

AWARDED TO CINDY POO

HFSp long term Fellowship
&RYDULDWLRQV�EHWZHHQ�SRSXODWLRQ�QHXURQDO�DFWLYLW\�DQG�FKRLFH��D�VHQVRU\�
RU�FRJQLWLYH�RULJLQ"

2012-2015
AWARDED TO JOSE LUIS PARDO-VAZQUEZ

S W I S S  N A T I O N A L  S C I E N C E  F O U N D A T I O N

2012-2013
AWARDED TO SABINE RENNINGER

W E L L C O M E  T R U S T  |  U K

postdoctoral Fellowship
7KH�QHXUDO�EDVLV�RI�JRDO�GLUHFWHG�EHKDYLRXU

2011-2015
AWARDED TO THOMAS AKAM

C I Ê N C I A  V I V A

(VFROKHU� &L¬QFLD�� &L¬QFLD� 9LYD� �� 1DWLRQDO� $JHQF\� IRU� 6FLHQWL÷F� DQG�
7HFKQRlogic Culture

2012-2014
AWARDED TO SCIENCECALIFRAGILISTIC TEAM



W H I L E  A D V A N C I N G  T H E  S C I E N T I F I C  P R O C E S S  I T S E L F

A D V A N C I N G  S C I E N T I F I C
K N O W L E D G E



SparKS oF inSiGHt
What if we could actually see what individual neurons do in real time 
inside a living brain? This study presents new genetically encoded 
‘GCaMP6’ reporters that enable researchers to optically record the 
complex activity dynamics in neuronal populations.

Chen TW, Wardill TJ, Sun Y, Pulver SR, Renninger SL, Baohan A, Schreiter ER, Kerr 
RA, orger MB, Jayaraman V, Looger LL, Svoboda K, Kim DS (2013). Ultrasensitive 
øXRUHVFHQW�SURWHLQV�IRU�LPDJLQJ�QHXURQDO�DFWLYLW\��1DWXUH�������������������

Can ForGettinG taKe on a pHYSiCal ForM?
This study describes the physical changes that happen in our brains as 
our memories are changed or forgotten. The researchers discovered 
a somewhat counterintuitive result – both neural activity and protein 
synthesis are needed in order to make dendritic spines shrink or 
disappear.

Ramiro-Cortés Y, israely i (2013). Long Lasting Protein Synthesis- and Activity-
Dependent Spine Shrinkage and Elimination after Synaptic Depression. PLoS 
ONE 88 (8) :e71155

P I  H I G H L I G H T S

SparKS oF inSiGHt
What if we could actually see what individual neurons do in real time 
inside a living brain? This study presents new genetically encoded 
‘GCaMP6’ reporters that enable researchers to optically record the 
complex activity dynamics in neuronal populations.

Chen TW, Wardill TJ, Sun Y, Pulver SR, Renninger SL, Baohan A, Schreiter ER, Kerr 
RA, orger MB, Jayaraman V, Looger LL, Svoboda K, Kim DS (2013). Ultrasensitive 
øXRUHVFHQW�SURWHLQV�IRU�LPDJLQJ�QHXURQDO�DFWLYLW\��1DWXUH�������������������

Can ForGettinG taKe on a pHYSiCal ForM?
This study describes the physical changes that happen in our brains as 
our memories are changed or forgotten. The researchers discovered 
a somewhat counterintuitive result – both neural activity and protein 
synthesis are needed in order to make dendritic spines shrink or 
disappear.

Ramiro-Cortés Y, Israely I (2013). Long Lasting Protein Synthesis- and Activity-
Dependent Spine Shrinkage and Elimination after Synaptic Depression. PLoS 
ONE 88 (8) :e71155

iS He “tHe one”? it all DepenDS on Your optionS…
Using a novel behavioural paradigm, this study explores the mating 
FKRLFHV�RI�PLFH��UHYHDOLQJ�WKDW�PDWLQJ�LV�LQøXHQFHG�QRW�RQO\�E\�VSHFLHV�
preference, but also by the internal state of the female and the nature 
of the encounter. 

Zinck L, lima SQ (2013). Mate Choice in Mus musculus Is Relative and 
Dependent on the Estrous State. PLoS ONE. 8(6): e66064. 

I N D P  H I G H L I G H T S

HoppinG BetWeen Dr.JeKYll anD Mr.HYDe
In this study, the researchers discovered what cognitive changes 
happen when the locust transforms between two extreme forms – 
how does its ability to learn change and whether memories formed in 
one state can then be transferred to the other.

Simões pM, Niven JE, Ott SR (2013). Phenotypic transformation affects 
associative learning in the desert locust. Curr Biol. 23(23):2407-12.

antS Won’t Settle For leSS tHan tHe BeSt
We’ve all been there. The apartment is a bit too small; the heating 
doesn’t work so well, but is it time to make a move? This study 
demonstrated that ants are constantly looking for a better place to 
live, unless their nest is just excellent. 

Doran C, Pearce T, Connor A, Schlegel T, Franklin E, Sendova-Franks AB, Franks 
NR (2013) Economic investment by ant colonies in searches for better homes 
Biol. Lett. 9 (5): 20130685. 
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P E E R - R E V I E W E D  R E S E A R C H  A R T I C L E S

Abranches E, Bekman E, Henrique D. (2013) *HQHUDWLRQ� DQG�
&KDUDFWHUL]DWLRQ� RI� D� 1RYHO� 0RXVH� (PEU\RQLF� 6WHP� &HOO� /LQH� ZLWK� D�
'\QDPLF�5HSRUWHU�RI�1DQRJ�([SUHVVLRQ� PLoS ONE. 8(3): e59928.

Ahrens MB, Orger MB, Robson DN, Li JM, Keller PJ. (2013) :KROH�
EUDLQ�IXQFWLRQDO�LPDJLQJ�DW�FHOOXODU�UHVROXWLRQ�XVLQJ�OLJKW�VKHHW�PLFURVFRS\��
Nat. Methods. 10(5):413-20.

Akerboom J, Carreras Calderón N, Tian L, Wabnig S, Prigge M, Tolö J, 
Gordus A, Orger MB, Severi KE, Macklin JJ, Patel R, Pulver SR, Wardill 
TJ, Fischer E, Schüler C, Chen TW, Sarkisyan KS, Marvin JS, Bargmann 
CI, Kim DS, Kügler S, Lagnado L, Hegemann P, Gottschalk A, Schreiter 
ER, Looger LL. (2013) *HQHWLFDOO\�HQFRGHG�FDOFLXP�LQGLFDWRUV� IRU�PXOWL�
FRORU� QHXUDO� DFWLYLW\� LPDJLQJ� DQG� FRPELQDWLRQ�ZLWK� RSWRJHQHWLFV� Front. 
Mol. Neurosci. 6:2.

Audero E, Mlinar B, Baccini G, Skachokova ZK, Corradetti R, Gross 
C. (2013) 6XSSUHVVLRQ�RI�6HURWRQLQ�1HXURQ�)LULQJ�,QFUHDVHV�$JJUHVVLRQ�LQ�
0LFH� J. Neurosci. 33(20): 8678-88.

Bräcker LB, Siju KP, Varela N, Aso Y, Zhang M, Hein I, Vasconcelos 
ML, Grunwald Kadow IC. (2013) (VVHQWLDO�5ROH�RI�WKH�0XVKURRP�%RG\�
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T O  H E L P  O U R  S C I E N T I S T S
R E A C H  T H E I R  F U L L  C R E A T I V E  P O T E N T I A L



C N P  A D M I N I S T R A T I V E  U N I T

The CNP Administrative Unit is responsible for providing comprehensive administrative 
VHUYLFHV��LQFOXGLQJ�EXGJHW�DQG�÷QDQFLDO�PDQDJHPHQW��SXUFKDVLQJ��SURFXUHPHQW��KXPDQ�

resources services and science communication.

7KH�YLVLRQ�RI�WKH�$GPLQLVWUDWLYH�8QLW�LV�WR�EH�DQ�H[HPSODU\�UHVRXUFH�LQ�WKH�÷HOG�RI�UHVHDUFK�
administration by providing management tools, educational opportunities and exceptional 

service. The team strives to support the CNP research community by addressing any question 
or concern and by maximising the time spent in research.

The members of the CNP Administrative Unit function as a dynamic and multidisciplinary 
WHDP�DQG�DI÷UP�WKHLU�FRQWULEXWLRQ�WR�UHVHDUFK�DGYDQFHPHQW�
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A D M I N I S T R A T I V E  O F F I C E

B R U N O  C E Ñ A
Lab administrator

T Â N I A 
L I  C H E N

Teaching Lab Manager

P H I L I P P 
T S O L A K I S

Group Head, Financial 
Manager / Controller

F R A N C I S C O 
S E M E D O

Lab Administrator

R A Q U E L
G O N Ç A LV E S

Purchasing
and Ordering

A L E X A N D R A
P I E D A D E

Human Resources, 
INDP Assistant

S H I R A 
L O T T E M 

Admin Data Architect

T E R E S A
C A R O N A

Human Resources, 
INDP Assistant

7KH�$GPLQLVWUDWLYH�2I÷FH�SURYLGHV�DOO�WKH�
QHFHVVDU\�DLG��LQ�DOO�WKH�÷HOGV�IURP�VRFLDO��

bureaucratic and practical, in order to ease  
the integration of new members and to provide 

all the necessary tools for the researchers to fully 
SHUIRUP�WKHLU�SULRULW\�JRDO�×�VFLHQWL÷F�UHVHDUFK��



S C I E N C E  C O M M U N I C A T I O N  O F F I C EA S S I S T A N T  T O  T H E  D I R E C T O R

C A T A R I N A
R A M O S

Group Head

L I A D
H O L L E N D E R

Science Communication

7KLV�RI÷FH�FRRUGLQDWHV�VFLHQFH�FRPPXQLFDWLRQ�LQLWLDWLYHV�WKDW�UDQJH�IURP�VFLHQFH�HGXFDWLRQ�DQG�RXWUHDFK�WR�
WKH�RUJDQLVDWLRQ�RI�VFLHQWL÷F�PHHWLQJV��,Q�SDUDOOHO��RXU�WHDP�LV�DOVR�UHVSRQVLEOH�IRU�EURDGFDVWLQJ�&13�1HZV�E\�

maintaining online presence and facilitating communication with the Media.

The position of Assistant to the Director provides senior-level executive support to the 
6FLHQWL÷F�'LUHFWRU�RI�WKH�&KDPSDOLPDXG�1HXURVFLHQFH�3URJUDPPH��&13��E\�SURYLGLQJ�

DGPLQLVWUDWLYH�DVVLVWDQFH�WR�WKH�GDLO\�DFWLYLWLHV�RI�WKH�'LUHFWRUÚV�RI÷FH�DQG�E\�PDQDJLQJ�WKH�
Director’s agenda and scheduling.

I N Ê S  S O E I R O
Assistant to 
the Director
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T O  S H A R E  O U R  K N O W L E D G E
N O T  O N L Y  W I T H I N  T H E  S C I E N T I F I C  C O M M U N I T Y  B U T  W I T H  T H E  C O M M U N I T Y  A T  L A R G E



7R�VHFXUH�WKH�VXSSRUW�RI�WKH�SXEOLF�WR�SXUVXH� ORQJ�WHUP�EHQH÷WV�IRU�
humankind, science must effectively communicate to society and 
engage the public in its discoveries and breakthroughs. A leading 
VFLHQWL÷F�LQVWLWXWLRQ�VKRXOG�QRW�RQO\�SURGXFH�WKH�EHVW�TXDOLW\�UHVHDUFK�
but also actively work to share the wonders of its research in a manner 
accessible to the larger community.

Outreach and communication activities are coordinated by the Science 
&RPPXQLFDWLRQ�2I÷FH��7KH�LQLWLDWLYHV�RI�WKH�2I÷FH�UDQJH�IURP�VFLHQFH�
HGXFDWLRQ� DQG� RXWUHDFK� WR� WKH� RUJDQLVDWLRQ� RI� VFLHQWL÷F� PHHWLQJV�� 
In parallel, our team is also responsible for broadcasting CNP News by 
maintaining online presence and facilitating communication with the 
Media.

L I A D
H O L L E N D E R

Science Communication

C A T A R I N A
R A M O S

Group Head

M A I N 
P R O J E C T S

S C I E N C E C A L I F R A G I L I S T I C

instructors: Catarina Ramos, Elsa Abranches, Pedro Ferreira, Ana Pereira, Ana 

Mafalda Vicente, Andreia Cruz, Maria Inês Vicente, Rodrigo Abreu

Sciencecalifragilistic is a science education project funded by Ciência 
Viva. It was launched in 2013 by a group of PhD students and 
Postdoctoral researchers from the CNP. The purpose of the project 
LV� WR� VWLPXODWH� VFLHQWL÷F� UHDVRQLQJ�� FULWLFDO� WKLQNLQJ� DQG� FUHDWLYLW\�
DPRQJ� WKH�QRQ�VFLHQWL÷F� FRPPXQLW\�� SDUWLFXODUO\� DW� WKH�KLJK�VFKRRO�
level. Towards this end, high school students are guided through the 
GLIIHUHQW� VWHSV� RI� WKH� VFLHQWL÷F� PHWKRG�� IURP� WKH� IRUPXODWLRQ� RI� D�
question, or generation of a hypothesis, to the resolution of a problem. 
$ORQJ�WKH�ZD\�VWXGHQWV�FROOHFW��DQDO\VH�DQG�GLVFXVV�VFLHQWL÷F�GDWD�LQ�D�
laboratory environment at CCU.

Students and tutors were distributed in three experimental projects, 
which were developed in the Teaching Lab at the CCU. The students 
were exposed to the way knowledge is built, by trial and error and 
consecutive iterations and experiments, where hypotheses and results 
are constantly evaluated and discussed. Moreover, the students were 
challenged to communicate their work through the preparation of lab 
meetings and debates.

This project was planned for two consecutive years (2012/2013 and 
������������HDFK�F\FOH� ODVWLQJ�VL[�PRQWKV��7KH�÷UVW�F\FOH� VWDUWHG� LQ�
January 2013 and has completed the project in June 2013 with a 
concluding symposium. Twelve students were selected to the project, 
based on their motivation letters: six 12th grade students from Escola 
6HFXQG£ULD� GH� 0LUDøRUHV� DQG� VL[� ��WK� JUDGH� VWXGHQWV� IURP� (VFROD�
Secundária D. Luisa de Gusmão. The second cycle began in January of 
�����DQG�LV�H[SHFWHG�WR�÷QLVK�LQ�-XQH�RI�WKH�VDPH�\HDU�

The project was also presented at TEDx Youth in Leiria, Portugal by 
Catarina Ramos and Maria Inês Vicente, with the support of all other 
members of the Sciencecalifragilistic team. The theme of the event 
was ‘Invert your thinking’, and the members of Sciencecalifragilistic 
demonstrated how their project aims to change and enrich the way 
LQGLYLGXDOV�WKLQN�DERXW�VFLHQFH�DQG�QRQ�VFLHQWL÷F�WRSLFV��
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A R   R E S P I R E  C O N N O S C O

Drawing on the enthusiasm of the Champalimaud Neuroscience 
Programme community and spearheaded by students, a series 
of science communication events called Ar was established. Ar is 
Portuguese for air, representing how pervasive and fundamental 
science is in our daily lives.

$U� HYHQWV� H[SORUH� IXQGDPHQWDO� VFLHQWL÷F� WKHPHV� E\� LQWHUWZLQLQJ�
work from leading thinkers, both local and international. On each 
event scientists and non-scientist, such as plastic artists, chefs, mind 
readers, group facilitators, cyborgs and others, engage the public to 
think, interact and debate their ideas. Presentations are entertaining 
and dynamic and include cutting edge interactive games and open 
discussion. In 2013, four Ar events and one SeminAr event took place 
DW�WKH�&KDPSDOLPDXG�$XGLWRULXP��7KH�÷UVW�HYHQW�RI�WKLV�YLEUDQW�VHULHV�
was dedicated to Learning and Education.
 
Supporting the events, the same group of students has implemented a 
range of online resources, including streaming and hosted multimedia 
content, a webzine, a newsletter and social networking that links 
the actual events with a range of relevant established sources from 
scholarly blogs to TED talks and much more.

organisers: Anna Hobbiss, Tiago Marques, Gil Costa, Bruno Afonso, Eric 
Dewitt, Ekaterina Vinnik, Scott Rennie, Rita Venturini, André Mendonça, Maria 
Vicente, Pedro Ferreira, Ana Pereira, Catarina Ramos, Simone Lackner, Roberto 
Medina, Nuno Calaim, Sara Matias

|
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Ar event: Storytelling
0D\���������



C O L L A B O R A T I O N S

Featuring: SuperhumanS
Mar 26th

In parternship with Ciência Viva
Pavilhão do Conhecmento, Lisbon, 
Portugal

A R
E V E N T S

2 0 1 3

Learning & education
Apr 4th

Speakers: Escola da Ponte, Domingos Fernandes, 
Paul Howard-Jones
MCs: André Mendonça, Maria Vicente, Gil Costa math SenSe: eaSier than You think

Oct 17th

Speakers: Nuno Calaim (with Eric DeWitt),  
Richard Bisk, Ana Rita Pires
MCs: Roberto Medina, Nuno Calaim, Catarina Ramos

pLaYing with emotionS: 
muSic & the Brain
Nov 30th

performers: Ensemble Bonne Corde
Speakers: Stephen Bull, Marta Moita
MCs: Scott Rennie

StorYteLLing
May 22nd

Speakers: Jonathan Gottschall, 
Hélia Correia, Anna Hobbiss
MCs: Pedro Ferreira, Ana Pereira
 

S E M I N A R
E V E N T S

2 0 1 3
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the chemiStrY Between uS: 
the Science oF Love and 
impLicationS For new 
treatmentS For autiSm
May 30th

Speakers: Larry Young
MCs: Léa Zinck, Cristina Márquez



I N V E S T  I N  O U R  F U T U R E  -  I N V E S T  I N  S C I E N C E 
V I D E O  C O N T E S T

As part of a movement against cuts in EU Science funding, a group of 
researchers from the Champalimaud Foundation in Lisbon, Portugal, 
has launched a short-video campaign called Invest in Our Future 
– Invest in Science. This campaign is part of a movement named  
no-cuts-on-research, which started with an Open Letter sent to the  
EU Heads of States and Governments, by 44 Nobel and Laureates and  
6 Fields Medallists who stated their grave concern about the upcoming 
negotiations. Complementing this letter, a Petition started to circulate 
among research communities and the number of signatures has 
overcome 150.000.

The video contest attracted the participation of individuals across the 
world who found original ways to express their support in the cause of 
spreading the importance of science.

Contest organisers: Catarina Ramos, Liad Hollender, Rita Venturini, Zachary Mainen 
ad design (above): Rita Venturini and Liad Hollender
Banner design (below): Gil Costa
Collaborators: Wolfgang Eppenschwandtner  (Initiative for Science in Europe), 
Joana Barros (Associação Viver a Ciência)
Sponsors: Bayer, Caixa Geral de Depósitos
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| Winning videos |

Jury selection:

:K\�'RHV�6FLHQFH�0DWWHU"�
By the Science in Society team at the British Science Association - Monica Lobo, 
Toby Shannon, Alice Taylor-Gee

:KHQ�<RX�7KLQN�$ERXW�6FLHQFHâ�
By Michal Maymon, Israel

Facebook voting:

5HJHQHUDWHG�6WRU\�RI�/LWWOH�5HG�5LGLQJ�+RRG��
By Luis Mendes, Wei Ji, Johanna Bolander, Kavin Karunratanakul, Maarten Sonnaert, 
Dennis Lambrechts, Sally Louis Homsy, Veerle Bloemen, liesbet geris, Astrid Van 
Hove, Liliana Moreira Teixeira. Begium

Video contest Jury Selection winners: 
Top:�Ü:KHQ�\RX�WKLQN�DERXW�VFLHQFHÝ ; Bottom: Ü:K\�'RHV�6FLHQFH�0DWWHU"Ý 



Taken from the Ar Event Storytelling:
�6WRU\WHOOLQJ�LV�D�SRZHUIXO�KXPDQ�GULYH��:H�VSHQG�RXU�
H[LVWHQFH�OLYLQJ�WKH�VWRU\�RI�RXU�OLYHV��UHVKDSLQJ�DQG�
WHOOLQJ�LW�WR�RXUVHOYHV�DQG�RWKHUV��:H�UHDG�DQG�ZULWH�
VWRULHV�WR�FUHDWH�DQG�UHPHPEHU��:H�SDLQW�DQG�÷OP�WKHP��
bringing to life the most beautiful and singular details 

RI�WKH�KXPDQ�H[SHULHQFH��6RPHWLPHV��ZH�HYHQ�FRYHU�RXU�
ERGLHV�ZLWK�WKHP��%XW�ZKDW�DUH�VWRULHV�IRU"�:K\�GR�ZH�
tell them? Why is storytelling such an integral part of 

our brains?"
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AR Events
Left: 6WRU\WHOOLQJ��0D\���
Right��3OD\LQJ�ZLWK�HPRWLRQV��0XVLF�	�WKH�%UDLQ��
1RYHPEHU���



H I G H  S C H O O L  V I S I T S

Over 500 high school students visited the CCU in 2013, proving our 
Open Door Policy a worthwhile mission that will continue in 2014, 
with the aid of the recently launched online calendar for registrations. 

Once a month, investigators from the CNP welcome a group of 50-
60 students who arrive from all across Portugal. The investigators 
introduce the students to the world of neuroscience, talk to them 
about their research, their motivations and career paths. All visits 
end with a tour around the laboratories and facilities. Due to the high 
number os requests, in Dec 2013, an online calendar for these visits to 
the CCU was implemented on the CF website. 

Guided tours: Maria Inês Vicente, Nivaldo Vasconcelos, Cristina Afonso, 
Pedro Ferreira, Isabel Campos, Catarina Ramos
introduction: Maria João Villas-Boas
presenters: Marta Moita, Maria Luisa Vasconcelos, Susana Lima

P A R T I C I P A T I O N  I N 
N O I T E  D O S  P R O F E S S O R E S 

2013

The CNP was invited to participate in this year’s Noite dos Professores, 
organised by Pavilhão do Conhecimento. The event took place of the 
night of October 18th. A group of volunteers from the CNP included 
PhD students, members of the CNP Administration Unit and Clinical 
research fellows. The goal of Teacher’s Night was to provide teachers 
with exciting new ways to educate their students about science. 
Among many stations with demonstrations about geology, physics and 
chemistry, the CNP provided a unique point of view on neuroscience.

exhibitors: Catarina Ramos, Pedro Ferreira, Ana Pereira, Andreia Cruz, Maria Inês 
Vicente, Rodrigo Abreu, Liad Hollender, Tânia Li Chen, Marta Camacho, Albino 
Oliveira-Maia, Ana Fernandes, Pedro Rodrigues.

P R E S S  O F F I C E 

7KH�&13�6FLHQFH�&RPPXQLFDWLRQ�2I÷FH�DOVR�PDQDJHV�UHTXHVWV� IURP�
the Media and issues press releases regularly. In 2013, 28 press releases 
were produced, resulting in 133 mentions in the local Portuguese Media 
DQG�LQWHUQDWLRQDO�FRYHUDJH��,Q�DGGLWLRQ��WKH�2I÷FH�PHGLDWHG����UHTXHVWV�
from the Portuguese media, including requests for interviews of CNP 
faculty to various Portuguese Journals such as Expresso and television 
channels such as RTP. CNP investigators provided interviews on their 
work and their lives as scientists on over 20 different occasions, thus 
communicating information about the work done at the CNP and on 
current important topics in neuroscience research to the general public.   
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W E B S I T E  &  N E W S L E T T E R

8SGDWHV� RQ� VFLHQWL÷F� HYHQWV� DQG� QHZV� DUH� VHQW� RXW� WR� WKH� &13�
community on a weekly basis in the form of a weekly newsletter and 
following reminders. In addition, regular website updates of news and 
HYHQWV�DUH�SRVWHG�E\�WKH�6FLHQFH�&RPPXQLFDWLRQ�2I÷FH��,Q�������RYHU�
50 indivudual news posts were published on the CNP website, with 
corresponding updates on the CNP facebook page. This increased 
online presence resulted in a rapid increase in the number of facebook 
followers and website visits. 

O U T R E A C H  B Y  I N D I V I D U A L  C N P  M E M B E R S 

In addition to participation in CNP-organised outreach events, CNP 
members also make regular visits to schools and participate in public 
events on science-related matters. The Science Communication 
2I÷FH�PHGLDWHV�WKH�PDMRULW\�RI�WKHVH�HYHQWV��%HORZ�\RX�FDQ�÷QG�D�OLVW�
of these events.

| January  |

1st 

edgearts exhibit
2QH��1R�2QH�DQG�2QH�+XQGUHG�7KRXVDQG

artist: Joana Ricou
panel discussion: Ana Pereira and Marta Moita

| February |

2nd

Speaker: Domingos Henrique

‘Scientist as a Profession’ 

Talk to Secondary School Students 
Escola Salesiana Estoril 

| March (Brain Awareness Week 2013) |

12th

Speaker: Pedro Ferreira 

Ù'RV�QHXUµQLRV�DRV�FLUFXLWRV�QR�F«UHEUR��XPD�YLDJHP�FRP�ODVHUV�
H�RXWUDV�FRLVDV�LPSURY£YHLV�Ú 
Ciência Viva Centre, Lousal

Speaker: Ana Rita Fonseca

Ù&«UHEUR�PHX��F«UHEUR�PHX��TXHP�«�PDLV�FRPSOH[R�GR�TXH�HX"
 
Escola Básica 2,3 Conde de Oeiras

13th

Speaker: Susana Lima  

Ù&«UHEUR�PHX��F«UHEUR�PHX��TXHP�«�PDLV�FRPSOH[R�GR�TXH�HX"Ú 
Grémio de Instrução Liberal de Campo de Ourique, Lisbon



| April |

11th

Speaker and panel participant: Marta Moita

Tertúlias de Jornalismo e Literatura on Storytelling
FNAC, Centro Commercial Colombo

12th

Speaker: Rui Costa

Ù%UDLQ��$FWLRQ�DQG�3HUFHSWLRQ�×�&UHDWLRQ�RI�LQGLYLGXDO�UHSHUWRLUHV�Ú 
Cultrugest event for Centro de Arte e Comunicação, Lisbon

13th

Speaker: Zachary Mainen 
team: Eric DeWitt, Scott Rennuw, Rita Venturini, Samuel Viana , Catarina Ramos

Ù+RZ� VFLHQFH� ZRUNV� DQG� WKH� FKDOOHQJHV� WKDW� ZH� IDFH� WR� PDNH� LW� EHWWHU�Ú�
TEDxO’Porto2013, on Fusion, Porto

16th

Speakers and panel participants: Catarina Ramos, Maria Inês Vicente

Science and Culture Week Event discussion with ex-Minister 
of Education David Justino and the president of Ciência Viva, 
Rosalia Vargas. 
Escola Secundária do Forte da Casa

| May |

5th

Collaborators: Marta Moita, Joe Paton

Making a short movie - &RQFXUVR�6DEHU�3RUTX¬��'H�TXH�FRU�«�R�F«X�¢�QRLWH" 

Mundo na Escola  |  Mundo na Escola is a programme from the Portuguese 
Ministry for Education and Science which aims at bridging the gap between 
schools and arts, sciences and literature

| June | 

28th

Speaker: Rui Costa

Hipnose e Neurociência 
Rua Abade Faria 

7R�FHOHEUDWH�WKH�VFLHQWL÷F�FRQWULEXWLRQV�RI�$EDGH�)DULD��D�VHULHV�
of activities, organised by Pavilhão do Conhecimento - Ciência Viva. 
Rui Costa talked about Hypnotism and Neuroscience at a Tattoo shop 
at Rua Abade Faria, Lisbon

| August |

16th

Collaborators: Maria Inês Vicente, Pedro Ferreira, Catarina Ramos 
and Michael Orger

Semester at Sea - A group of 25 students from the Ü6HPHVWHU�DW�6HDÝ 
ship visit, a study-away program for university students run by the 
University of Virginia-USA visited the CCU
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| October |

 
Noite dos Professors
TEDx Youth at Leiria  |  See more information at Sciencecalifragilistic section

| November |

11th

Collaborators: Rui Costa, Catarina Ramos, Pedro Ferreira 

Launching of Video Contest together with Ciência Viva to promote 
neurosciences and the European Year of the Brain among high schools 
in Portugal

| December |

28th

Collaborators: Domingos Henrique, Tiago Marques, Ricardo Gonçalves 
and Rui Costa

Participation in the science fundraising initiative Ü0DUDWRQD�GD�6D¼GHÝ

Teachers Night
2FWREHU���������



E N G A G I N G  O U R  P E E R S  I N  P R O D U C T I V E  E X C H A N G E  R A T H E R  T H A N  C O M P E T I T I O N

T O  B E  A  H U B  F O R  S C I E N T I F I C
I N T E R A C T I O N



S E M I N A R S 
A N D  M E E T I N G S 
O R G A N I S E D 
A T  T H E  C C U

-  S C I E N T I F I C  M E E T I N G S  -

C H A M P A L I M A U D  N E U R O S C I E N C E  S Y M P O S I U M

25 - 28 September 2013 

organisers: 
Maria Luísa Vasconcelos and Christian Machens

administrative Coordination: 

CNP Administrative Unit

Sponsors: 
Aralab Blackrock, Ultragene, Tecniplast, Zeiss, Charles River, Filsat, Linde 
Healthcare, Clever Systems, Science 4 You, Meditecno, Go Natural, Sutter 
Instruments, Banco Espirito Santo (BES), Soquímica.

institutional Support:  
Champalimaud Foundation, Fundação para a Ciência e a Tecnologia, Fundação 
Luso-Americana. 

7KLV� FRQIHUHQFH� H[HPSOL÷HG� WKH� EURDG� LQWHUHVWV� RI� WKH�&13�� ,Q� WKLV�
WKLUG� HGLWLRQ�� HLJKWHHQ� LQYLWHG� VSHDNHUV� DQG� ÷YH� VHOHFWHG� VSHDNHUV�
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covered a wide range of topics in neuroscience. The talks together 
with the poster sessions, that took place every afternoon, generated 
lively discussions. Around 300 participants had an opportunity 
to discuss theoretical, cognitive molecular, genetic and ethologic 
approaches to neuroscience. The meeting provided an opportunity 
for the emergence of fresh ideas and new perspectives on the work 
of each participant.

list of Speakers:

Eve E. Marder (Brandeis University, USA)
3RVW� &RQQHFWRPH� $QDO\VHV� RI� &LUFXLW� '\QDPLFV�� 9DULDELOLW\�� 0RGXODWLRQ�
and Compensation in a Rhythmic Neuronal Circuit

Dora Angelaki (Baylor College of Medicine)
2SWLPDO� LQWHJUDWLRQ� RI� VHQVRU\� HYLGHQFH�� %XLOGLQJ� EORFNV� DQG� FDQRQLFDO�
computations

Richard Axel (Columbia University/HHMI)
2UGHU�IURP�GLVRUGHU��5HSUHVHQWDWLRQV�RI�ROIDFWRU\�LQIRUPDWLRQ�LQ�WKH�FRUWH[

Herwig Baier (Max Plank Institute of Neurobiology)
0RGXODU�FRQWURO�RI�EHKDYLRXU�LQ�]HEUD÷VK

Mateo Carandini (University College London)
&LUFXLWV�IRU�VXPPDWLRQ�DQG�GLYLVLRQ�LQ�PRXVH�YLVXDO�FRUWH[

Thomas Clandinin (Stanford University)
'LVVHFWLQJ�WKH�FLUFXLWV�WKDW�GHWHFW�YLVXDO�PRWLRQ�LQ�'URVRSKLOD

Martha Constantine-Paton (Massachusetts Institute of Technology)
/73�/7'��$�OLQN�EHWZHHQ�DFWLYLW\�GHSHQGHQW�GHYHORSPHQW�RI�QHXUDO�FLUFXLWV�
DQG�EHKDYLRXU

Catherine Dulac (Harvard University/HHMI)
1HZ�LQVLJKWV�LQWR�JHQRPLF�LPSULQWLQJ�LQ�WKH�DGXOW�DQG�GHYHORSLQJ�EUDLQ

Michale Fee (Massachusetts Institute of Technology)
$�PRGHO�RI�EDVDO�JDQJOLD�IXQFWLRQ��LQVSLUHG�E\�WKH�VRQJELUG
Susana Lima (Champalimaud Neuroscience Programme)
0DWH�FKRLFH�LQ�WKH�KRXVH�PRXVH

Marta Moita (Champalimaud Neuroscience Programme)
<RX�DUH�QRW�DORQH��)HDU�LQ�WKH�FRQWH[W�RI�VRFLDO�LQWHUDFWLRQV

Tirin Moore (Stanford University/HHMI)
&RPSUHVVLRQ�RI�YLVXDO�VSDFH�LQ�SUHIURQWDO�FRUWH[�GXULQJ�H\H�PRYHPHQW

Hitoshi Okamoto (Riken Brain Science Institute)
7KH�UROHV�RI�WKH�KDEHQXOD�LQ�HVFDSH�DQG�DJJUHVVLRQ

Steven Reppert (University of Massachusetts)
1HXURELRORJ\�RI�PRQDUFK�EXWWHUø\�PLJUDWLRQ

Timothy Ryan (Cornell University)
$�OLQN�EHWZHHQ�PHWDEROLF�VWDWH�DQG�FRJQLWLYH�VWDWH�IRUJHG�DW�WKH�QHUYH�WHUPLQDO

Peter Scheiffele (Basel University)
0ROHFXODU�GLYHUVLW\�DQG�V\QDSWLF�IXQFWLRQV�RI�WKH�QHXUROLJLQ�QHXUH[LQ�
adhesion system



Stefan Schuster (University of Bayreuth)
3UH\�FDWFKLQJ�LQ�DUFKHU÷VK��$�QHXURELRORJLFDO�ERQDQ]D

Gina Turrigiano (Brandeis University)
)LULQJ�UDWH�KRPHRVWDVLV�LQ�DZDNH�IUHHO\�EHKDYLQJ�URGHQWV

Scott Waddell (University of Oxford)
5HZDUG��PRWLYDWLRQ�DQG�GRSDPLQH�LQ�WKH�IUXLW�ø\

1 0 T H  N A T I O N A L  C O N G R E S S  O F  E T H O L O G Y 
24 - 25 October 2013

organisers: 
Susana Lima and Marta Moita

administrative Coordination: 
Philipp Tsolakis, Catarina Ramos

Sponsors: 
Imexsa, Monte Selvagem, Delta Cafés, Banco Espirito Santo (BES), Science 4 

You, Sumol + Compal, Parque Biológico Gaia

institutional Support: 

Portuguese Ethology Society, Champalimaud Foundation

7KLV�PHHWLQJ�EURXJKW�WRJHWKHU�VFLHQWLVWV�IURP�WKH�VHYHUDO�÷HOGV�DIRUH�
mentioned, including ecology, evolution, development, physiology, 
psychology and neuroscience, spanning a wide range of model 
organisms, from invertebrates to vertebrates. We aim to present 
an integrated overview of animal behaviour, by bringing together 

investigators and students working in Portugal and abroad. Over two 
days we had four keynote lectures by internationally distinguished 
speakers, 24 talks selected from abstract submission and two poster 
sessions, providing ample opportunity for formal an informal exchange 
of ideas.

list of Speakers:

Regina Macedo (Universidade de Brasília)
)OLJKWV�RI�IDQF\��VH[XDO�VHOHFWLRQ�LQ�D�1HXRWURSLFDO�VRQJELUG

Chris Braun (Hunter College)
6RXQGVFDSHV�DQG�WKH�HYROXWLRQ�RI�KHDULQJ��D�FDVH�XVLQJ�0DODJDV\�DG�6RXWK�
$VLDQ�&LFKOLGV���

Eugenia Chiappe (Champalimaud Neuroscience Programme)
0RWLRQ�YLVLRQ�LQ�ZDONLQJ�øLHV

Susana Carvalho (Oxford University)
3ULPDWH�DUFKDHRORJ\��DQ�LQWHUGLVFLSOLQDU\�HWKRORJ\��ZK\�GRHV�LW�PDWWHU"

N E W  B R A I N  T E C H N O L O G I E S :  A  R O A D  M A P 
F O R  P O R T U G A L

26 June 2013

organisers: 

Zachary Mainen, Rui Costa

administrative Coordination: 

Inês Soeiro, Catarina Ramos, Liad Hollender

The Fundação para a Ciência e Tecnologia and the Champalimaud 
Foundation's Neuroscience Programme hosted a workshop entitled 
“New Brain Technologies: A roadmap for Portugal.” The aim of this 
workshop is to present the Human Brain Project (HBP) Flagship, as 
well as the available details about Funding Calls expected this Autumn 
and in the beginning of the next year. Further discussions and breakout 
sessions were aimed to identify national teams with potential to 
participate in the activities of this Flagship in the future and identify 
the best way to promote this participation.

F U T U R E  O F  U LT R A  H I G H  F I E L D  S M A L L  A N I M A L 
M A G N E T I C  R E S O N A N C E  T E C H N O L O G Y

7 - 8 November 2013

organisers:
Zachary Mainen, Celso Matos

administrative Coordination: 

Inês Soeiro, Alexandra Piedade

What are the challenges and potentials of MRI technology to drive 
breakthroughs in brain and cancer imaging over the next 10-15 years? 
7KH�JRDO�RI�WKH�ZRUNVKRS�ZDV�WR�REWDLQ�VWUDWHJLF�DGYLFH�LQ�WKLV�÷HOG��LQ�
order to identify opportunities to invest in this area. A panel of experts 
was consulted for their views on the potentials of this technology for 
research, particularly in the areas of neuroscience and/or oncology.

3 º  C O N G R E S S  O F  T U B E R O U S  S C L E R O S I S

17 - 18 November 2013

organisers: 
The Association for Tuberous Sclerosis in Portugal, Inbal Israely

administrative Coordination: 
TS Association in Portugal, Liad Hollender, Catarina Ramos

The goal of this meeting was to provide education about Tuberous 
Sclerosis within Portugal to families with affected members, physicians, 
and scientists. The meeting brought together experts from the US and 
within Portugal, in order to provide state of the art information about 
the disorder and its treatment, as well as on-site patient consultations.

N E U R O S E E K E R  G E N E R A L  M E E T I N G  &  W O R K S H O P 
O N  A D V A N C E D  E L E C T R O D E  T E C H N O L O G Y

27 - 28 June 2013

organiser: 

Adam Kampff

administrative Coordination: 
Tânia Li-Chen

The workshop was attended by 50 international participants, 
representing 12 EU and international projects, all developing hardware 
and software techniques for the acquisition and analysis of neural 
activity with advanced electrode technology. The full day meeting 
consisted of short presentations of each project followed by lively 
question and answer debates, which extended into a late afternoon 
break-out session, an informal reception, and the conference dinner. 
A number of the discussions arose between the participants and 
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NeuroSeeker, some of which (HHMI, Open-Ephys, Magnetrodes) 
have already lead to concrete collaborations between these related, 
synergistic activities. Furthermore, the main consensus at the meeting 
was the need to develop standard validation and test protocols such 
that improvements in recording technology could be compared across 
laboratories and experiments. A test plan, coordinated by HHMI 
with NeuroSeeker and other groups, is currently being developed 
DQG�÷QDOL]HG� LQ� WKH�SUHSDUDWLRQ� IRU� WKH�DUULYDO�RI� WKH�÷UVW�DGYDQFHG�
probes during 2014. Furthermore, a report on developments within 
the ‘Open-Ephys’ project, an open source hardware and software 
initiative to develop inexpensive yet powerful electrophysiology tools, 
has led to a coordination of their technology with that developed 
throughout NeuroSeeker and has facilitated the adoption of ‘Open-
Ephys’ hardware/software systems by a number of partners within 
NeuroSeeker for preliminary experiments.

H I P P O C A M P U S  A N D  D E C I S I O N  M A K I N G : 
A N  A D V A N C E D  C O U R S E

2 - 6 December 2013

organisers: 
Niccolò Bonacchi, Mert Erginkaya, Marina Fridman, Pavel Itskov, Nuno Loureiro,  
Marta Moita, Ekaterina Vinnik, Hedi Young

It seems natural that decisions, which depend so much on context and 
experience, must rely critically on the part of the brain where such 
information is stored, yet this function of the hippocampus is rarely 
discussed. Furthermore, actions are organised in space, and the spatial 
component of action planning also crucially involves the hippocampus. 

:LWK�WKH�KHOS�RI�÷YH� LQYLWHG� OHFWXUHUV� IURP�(XURSH�DQG�WKH�8�6���ZH�
explored this much-overlooked aspect of the hippocampus.

list of invited Speakers:

Francesco Battaglia (Donders Centre for Neuroscience)
&HOO�DVVHPEOLHV�DQG�FRUWLFR�KLSSRFDPSDO�FRPPXQLFDWLRQ

David Foster (Johns Hopkins University)
7KH�UROH�RI�WKH�KLSSRFDPSXV�LQ�QDYLJDWLRQDO�OHDUQLQJ�DQG�GHFLVLRQ��PDNLQJ

David Redish (University of Minnesota)
0HQWDO�WLPH�WUDYHO��SDVW�>PHPRU\@�DQG�IXWXUH�>SODQQLQJ@�

David Robbe (Mediterranean Institute for Neurobiology)
7KH�KLSSRFDPSXV�EH\RQG�WKH�FRJQLWLYH�PDS��3RVVLEOH�IXQFWLRQV�LQ�HSLVRGLF�
memory and time perception

Loren Frank (University of California)
+RZ�FDQ�D�VLQJOH�FLUFXLW�GR�PDQ\�WKLQJV"

Marta Moita (Champalimaud Neuroscience Programme)
,QWURGXFWLRQ�WR�+LSSRFDPSXV

C N P  C O L L O Q U I A 

2013

organisers: 
Christian Machens, Cristina Marquez, Tiago Monteiro, Maria Inês Vicente

Hedderik van Rijn (University of Groningen, The Netherlands)
&URVV�IHUWLOL]DWLRQ�EHWZHHQ�&RPSXWDWLRQDO�0RGHOLQJ�DQG�WKH�1HXURVFLHQFHV

January 27, 2013

Javier Medina (The University of Pennsylvania, USA)
7XUQ�RQ�WKH�OLJKW��WXUQ�RII�SXUNLQMH�FHOOVâ��$QG�EOLQN�

March 7, 2013

Henry Yin (Duke University Medical Centre, USA)
7KH�UROH�RI�GRSDPLQH�LQ�EHKDYLRXU

March 8, 2013

Cynthia Moss (University of Maryland, USA)
0XOWLVHQVRU\�SURFHVVHV�JXLGH���'�VSDWLDO�QDYLJDWLRQ�LQ�HFKRORFDWLQJ�EDWV

March 21, 2013

Stephen Shea (Cold Spring Harbor Laboratory, Stony Brook 
University, USA)
Olfactory and auditory social communication in mice

April 2, 2013

Scott Sternson (Howard Hughes Medical Institute, Janelia Farm 
Research Campus)
Deconstruction of neural circuits for hunger

April 4, 2013

Allan Hobson (Beth Israel Deaconess Medical Center; Massachusetts 
Mental Health Center, USA)
Dream Consciousness

April 9, 2013

Massimo Scanziani (University of California San Diego, Howard 
Hughes Medical Institute)
&RUWLFDO�FLUFXLWV�RI�9LVLRQ

April 11, 2013

Ilan Golani (Tel Aviv University, Israel)
,V�PRXVH�H[SORUDWRU\�EHKDYLRXU�UHFXUVLYH"

April 11, 2013

Brett Mensh  (Janelia Farm Research Campus, USA)
0D[LPL]LQJ�WKH�LPSDFW�RI�\RXU�JUDQWV�DQG�SDSHUV

April 26, 2013

Peter Latham (Gatsby Computational Neuroscience Unit, University 
College London, UK)
Olfaction as probabilistic inference

May 2, 2013

Larry Young (Emory University, USA)
7KH�1HXURELRORJ\�RI�6RFLDO�%RQGLQJ

May 30, 2013

Alvaro Pascual-Leone (Berenson-Allen Center for Noninvasive Brain 
Stimulation;Beth Israel Deaconess Medical Center; Harvard Medical 
School, USA) &RPELQLQJ�%UDLQ�,PDJLQJ��1HXURSK\VLRORJLF�7HFKQLTXHV�DQG�
1RQLQYDVLYH�%UDLQ�6WLPXODWLRQ�WR�8QGHUVWDQG�$�&KDQJLQJ�%UDLQ

June 6, 2013
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Gordon Fishell (New York University, USA)
7KH�5ROH�RI�*HQHWLF�3URJUDPV�DQG�$FWLYLW\�LQ�WKH�'HYHORSPHQW�RI�&RUWLFDO�
,QWHUQHXURQ�'LYHUVLW\

June 27, 2013

Michael Platt (Duke University, USA)
Charity and Deception in the Brain

July 11, 2013

Stephen Lisberger (Howard Hughes Medical Institute; Duke 
University, USA)
Cellular and circuit mechanisms for cerebellar motor learning

July 25, 2013

Ed Callaway (Salk Institute for Biological Studies, USA)
Systems Neurobiology Laboratories, Salk Institute for Biological Studies

September 5, 2013

Michael Brecht (Berlin School of Mind and Brain, Bernstein Center for 
Computational Neuroscience)
$�JULG�FHOO�JULG"

Semptember 12, 2013

David Redish (University of Minnesota, USA)
(YDOXDWLRQ�GXULQJ�GHOLEHUDWLRQ�DV�FRYHUW�UHSUHVHQWDWLRQV�RI�UHZDUG

September 19, 2013

Maneesh Sahani (Gatsby Computational Neuroscience Unit University 
College London, UK)
,QIHUULQJ�SRSXODWLRQ�G\QDPLFV�IURP�HQVHPEOH�QHXURQDO�DFWLYLW\

October 10, 2013

Jeff Magee (HHMI Janelia Farm Research Campus, USA)
&LUFXLW�OHYHO�FRPSXWDWLRQV�LQ�WKH�QHRFRUWH[�DQG�KLSSRFDPSXV

October 17, 2013

Michael J. Spivey (University of California, Merced, USA)
2QOLQH�OLQNV�EHWZHHQ�SHUFHSWLRQ�DQG�KLJKHU�FRJQLWLRQ

October 31, 2013

Alan P. Koretsky (National Institute of Neurological Disorders and 
Stroke, USA)
/RFDOL]DWLRQ�RI�6\QDSWLF�6LWHV�RI�&RUWLFDO�3ODVWLFLW\�E\�05,

November 6, 2013

Matthew Botvinick (Princeton University, USA)
+LHUDUFKLFDO�UHLQIRUFHPHQW�OHDUQLQJ

November 21, 2013

Loren Frank (University of California, San Francisco, USA)
1HXUDO�VXEVWUDWHV�RI�PHPRU\�UHWULHYDO�DQG�GHFLVLRQ�PDNLQJ

December 5, 2013

Robert Datta (Harvard Medical School, USA)
6HQVRUV�DQG�$FWXDWRUV�IRU�6PHOO

December 12, 2013

P R E S E N T A T I O N S  A N D 
M E E T I N G  O R G A N I S E D 
A T  I N T E R N A T I O N A L 
I N S T I T U T I O N S

-  P R E S E N T A T I O N S  -

Megan Carey

Talk Presentations

18/2/2013

7KH�FHUHEHOODU�FLUFXLW��IURP�V\QDSVH�WR�EHKDYLRXU
JORTEC Symposium on Biomedical Engineering, Faculty of Science 
and Technology, Universidade Nova de Lisboa, Portugal

14/8/2013

Cerebellar contributions to coordinated locomotion in mice

Gordon Research Conference on the Cerebellum, New London, NH, 
USA.

16/9/2013

Cerebellar contributions to coordinated locomotion in mice

Instituto Medicina Molecular (Keynote lecture, 10th Anniversary 
Postdoctoral Symposium), Lisbon, Portugal.

17/10/2013

7KH�FHUHEHOODU�FLUFXLW��IURP�V\QDSVH�WR�EHKDYLRXU
école des Neurosciences de Paris Student Retreat (Keynote lecture), 
Normandy, France.

13/11/2013

,QVWUXFWLYH�VLJQDOV�IRU�ORFRPRWRU�DGDSWDWLRQ�LQ�PLFH
Society for Neuroscience Annual Meeting (Minisymposium on 
Teaching Signals), San Diego, CA, USA.

Megan Carey 

Poster Presentations

Albergaria C, Silva NT, Carey MR. Is endocannabinoid signaling required 

IRU� FHUHEHOOXP�GHSHQGHQW� OHDUQLQJ" Gordon Research Conference on 
the Cerebellum 2013, New London, NH, USA.

Albergaria C, Silva NT, Carey MR. Is endocannabinoid signaling required 

IRU� FHUHEHOOXP�GHSHQGHQW� OHDUQLQJ" Howard Hughes Medical Institute 
Investigators meeting 2013, Ashburn, VA, USA.

Albergaria C, Silva NT, Carey MR. Is endocannabinoid signaling required for 

FHUHEHOOXP�GHSHQGHQW�OHDUQLQJ" Champalimaud Neuroscience Symposium 
2013, Lisbon, Portugal.

Ana S. Machado, João Fayad, Carla Matos, Megan R. Carey. Cerebellar  

FRQWULEXWLRQV� WR� PRXVH� ORFRPRWLRQ� UHYHDOHG� E\� WKH� /RFR0RXVH� WUDFNLQJ�
system. Champalimaud Neuroscience Symposium 2013, Lisbon, Portugal.
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eugenia Chiappe

Talk Presentations

24/10/2013

0RWLRQ�YLVLRQ�LQ�ZDONLQJ�øLHV
10th Meeting of Portuguese Society of Ethology, Lisbon, Portugal

rui Costa

Talk Presentations

5/2013

*HQHUDWLQJ�DQG�VKDSLQJ�QRYHO�DFWLRQ�UHSHUWRLUHV
Janelia Conference “Temporal Dynamics in Learning: Networks & 
Neural Data.” Ashburn, VA, USA

8/2013

(QGRFDQQDELQRLGV�DQG�+DELW�)RUPDWLRQ�
Gordon Research Conference, Cannabinoid Function in the CNS. 
Waterville Valley, NH, USA

9/2013

*HQHUDWLQJ�DQG�VKDSLQJ�QRYHO�DFWLRQ�UHSHUWRLUHV
UC Berkeley Neuroscience Seminar Series. Berkeley, CA, USA

9/2013

*HQHUDWLQJ�DQG�VKDSLQJ�QRYHO�DFWLRQ�UHSHUWRLUHV
EPFL SV- Life Science Symposium “Motor Control - from neural 
circuits and diseases to neuroprosthetics. " Lausanne, Switzerland

10/2013

*HQHUDWLQJ�DQG�VKDSLQJ�QRYHO�DFWLRQ�UHSHUWRLUHV
The Assembly and Function of Neural Circuits. Ascona, Switzerland.

11/2013

*HQHUDWLQJ�DQG�VKDSLQJ�QRYHO�DFWLRQ�UHSHUWRLUHV
MPI Florida. Florida, US.

rui Costa

Poster Presentations

Alves da Silva J, Tecuapelta F, Paixão V, Costa RM. ([SORULQJ� WKH� UROH�
of SNC dopaminergic neurons in the initiation of self paced actions. 

Chamaplimaud Neuroscience Symposium 2013. Lisbon, Portugal. 

Tecuapetla F, Jin X, Lima, Costa RM. Basal ganglia contribution to action  

initiation and action performance. Chamaplimaud Neuroscience 
Symposium 2013. Lisbon, Portugal.

Mutlu S, Feliciano C, Tecuapetla F, Costa RM. Intrinsic properties and signal 

dynamics of basal ganglia output neurons. Chamaplimaud Neuroscience 
Symposium 2013. Lisbon, Portugal.

Rachinas-Lopes P, Paixão VB, Gomez-Marin A, dos Santos ME, Costa 
RM. ,QHUWLDO� 6HQVRU�DQG�7UDFNLQJ�6\VWHP�DV�D�1HZ�0HWKRG� WR�6WXG\� WKH�
%HKDYLRXU�RI�'ROSKLQV� Chamaplimaud Neuroscience Symposium 2013. 
Lisbon, Portugal.

Cao V, Costa RM, Wang K. ([SHULHQFH�GHSHQGHQW� DFWLYDWLRQ� RI� $UF�
H[SUHVVLRQ� LQ� LQGLYLGXDO� IURQWDO� FRUWLFDO� QHXURQV� GXULQJ� PRWRU� WUDLQLQJ� 
Chamaplimaud Neuroscience Symposium 2013. Lisbon, Portugal.

Castro AC, Oliveira-Maia A, Costa RM. 10'$� UHFHSWRU� GHOHWLRQ� LQ� 
interneurons alters motor and instrumental learning in mice. 

Chamaplimaud Neuroscience Symposium 2013. Lisbon, Portugal.

Afonso C, Paixão VB, Costa RM. +RVW� H[SORUDWRU\�DQG� ULVN�EHKDYLRXUV�
DUH� PRGL÷HG� GXULQJ� SDUDVLWLF� LQIHFWLRQ� Champalimaud Neuroscience 
Symposium 2013. Lisbon, Portugal.

Oliveira RF, Costa RM. Neural substrates of accuracy in motor skills. 

Society For Neuroscience Annual Meeting 2013. San Diego, CA, USA.

French CA, Feliciano C, Correia M, Paixão VB, Jin X, Fisher SE, Costa 
RM. 'LIIHUHQWLDO� FRQWULEXWLRQV� RI� )R[S�� WR� PRWRU�VNLOO� OHDUQLQJ�� Society 
For Neuroscience Annual Meeting 2013. San Diego, CA, USA.

Gremel CM, Luo G, Lovinger D, Costa RM.  Endocannabinoid signaling in 

RUELWRIURQWDO�FRUWH[�PRGXODWHV�KDELW�IRUPDWLRQ� Society For Neuroscience 
Annual Meeting 2013. San Diego, CA, USA.

Santos FJ, Costa RM. Cortical and striatal dynamics during operant motor 

skill learning. Portuguese Society for Neuroscience meeting. 2013. 
Luso, Portugal.

Santos FJ, Costa RM. Cortical and striatal dynamics during operant 

motor skill learning. Temporal Dynamics in Learning: Networks and 
Neural Data. 2013. Janelia Farm Research Campus - Ashburn, USA.

Mutlu S, Tacuapetla F, Feliciano C, Costa RM. 0DSSLQJ� GRUVRPHGLDO�
DQG� GRUVRODWHUDO� VWULDWDO� FLUFXLWV�� $QDWRPLFDO� GDWD� VXJJHVWLQJ� SDUDOOHO�
loop organisation in mouse basal ganglia. Neurobiology of Action 2013, 
Milano, Italy.

Martins GJ, Vaz A, Costa RM. 0RWRU�DQG� LQVWUXPHQWDO� OHDUQLQJ� LQ�PLFH�
ZLWK� LQWHUQHXURQ� 10'$� UHFHSWRU� GHOHWLRQ�� Sociedade Portuguesa de 
Neurociencias 2013. Luso, Portugal.

inbal israely

Talk Presentations

11/6/2013 (Presentation by Israely Lab group member: Yazmín-Cortés)

6SLQH�VKULQNDJH�DQG�HOLPLQDWLRQ�YLD�P*OX5�LQGXFHG�/7'��LPSOLFDWLRQV�IRU�
ORQJ�WHUP�PHPRU\�VWRUDJH�
Spring Hippocampal Research Conference. Taormina, Italy

5/12/2013

$FWLYLW\�GHSHQGHQW�UHVWUXFWXULQJ�RI�V\QDSWLF�LQSXWV
Long-term potentiation: enhancing neuroscience for 40 years.’  Satellite 
Meeting at The Royal Society, Kavli Research Centre. London, UK

adam Kampff

Talk Presentations

12/2/2013 

7KH�3UHVHQW�DQG�)XWXUH�RI�1HXUDO�5HFRUGLQJ�'HYLFHV
BIOSTEC 2013, Keynote Lecture. Barcelona, Spain
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18/2/2013

7KH�3UHVHQW�DQG�)XWXUH�RI�1HXUDO�5HFRUGLQJ�'HYLFHV
JORTEC 2013. Caparica, Portugal

25/7/2013

Children on Drugs: 

+RZ�FRPPRQ�EHKDYLRXU�PHGLFDWLRQV�DIIHFW�WKH��\RXQJ��EUDLQ"
NYSASN Summer Enrichment Academy. Grand Island, NY, USA

16/9/2013

0RYLQJ�ZLWK�PRWRU�FRUWH[��&RQWUROOLQJ�EHKDYLRXU�LQ�XQSUHGLFWDEOH�HQYLURQPHQWV
European Visual Cortex Meeting. Zagreb, Croatia

30/10/2013

&RQWURO�RI�EHKDYLRXU�LQ�XQSUHGLFWDEOH�HQYLURQPHQWV��
0RYLQJ�ZLWK�0RWRU�&RUWH[
Max Planck Institute for Neurobiology. Munich, Germany

28/11/2013

0RYLQJ�ZLWK�FRUWH[��1HZ�WHFKQLTXHV�IRU�VWXG\LQJ�EHKDYLRXUV�WKDW�UHTXLUH�
PRWRU�FRUWH[
SWC - University College of London. London, UK

Susana lima

Poster Presentations

10/2013

Nomoto K, Lima S.� 6RFLDO� VLJQDOV� LQ� WKH� YHQWURPHGLDO� K\SRWKDODPXV� RI�
IHPDOH�PLFH��LQøXHQFH�RI�WKH�UHSURGXFWLYH�F\FOH��+RUPRQHV�DQG�%HKDYLRXU�
Conference. Janelia Fram, HHMI, USA.

Christian Machens

Talk Presentations

25/3/2013

'\QDPLFV�RI�WKH�RFXORPRWRU�LQWHJUDWRU�UHYHDOHG�E\�LQVWDQWDQHRXV�RSWRJH�
netic perturbations

Instituto de Medicina Molecular, Lisbon, Portugal

14/5/2013

On the optimality and robustness of neural tuning

Janelia Farms Conference “Temporal Dynamics in Learning.” 
Washington DC, USA

9/5/2013

(I÷FLHQW�&RGLQJ�DQG�%DODQFHG�1HWZRUNV��$�XQL÷FDWLRQ
Carnegie Mellon University. Pittsburgh, USA

17/5/2013

(I÷FLHQW�&RGLQJ�DQG�%DODQFHG�1HWZRUNV��$�XQL÷FDWLRQ
Columbia University. New York, USA

30/5/2013

6RPH�QHZ�LQVLJKWV�RQ�QHXUDO�SRSXODWLRQ�WXQLQJ
Workshop “Noise in decision making”, IDIBAPS, CRM, UPF Barcelona. 
Barcelon, Spain

12/7/2013

(I÷FLHQW�&RGLQJ�DQG�%DODQFHG�1HWZRUNV��$�XQL÷FDWLRQ
University of Bielefeld. Bielefeld, Germany

17/7/2013

:RUNLQJ�0HPRU\��:KDW�QHHGV�WR�EH�H[SODLQHG"
Computational Neuroscience Meeting (Workshop on 
“Neural Mechanisms of Working Memory Limits”). Paris, France

15-16/8/2013

(I÷FLHQW�&RGLQJ
Advanced Course in Computational Neuroscience (IBRO/FENS Summer 
School). Poznan, Poland

16/10/2013

Statistical commonalities in population responses across brain areas

Columbia University, Workshop on “quantifying structure in large 
neural datasets.” New York, USA

5/12/2013

(I÷FLHQW�&RGLQJ�DQG�%DODQFHG�1HWZRUNV��$�XQL÷FDWLRQ
EPFL Lausanne. Lausanne, Switzerland

9/12/2013

(I÷FLHQW�&RGLQJ
FMI Basel, Course on Computational Biology. Basel, Switzerland

Zachary Mainen

Talk Presentations

24/1/2013

2ULJLQV�DQG�XVH�RI�XQFHUWDLQW\�LQ�GHFLVLRQ�PDNLQJ
Bernstein Center for Computational Neuroscience. Tubingen, Germany

15/2/2013

7KH�QHXUDO�G\QDPLFV�RI�ZDLWLQJ�DQG�JLYLQJ�XS�LQ�WKH�UDW�SUHPRWRU�FRUWH[
Institute of Neuroinformatics, University of Zurich. Zurich, Switzerland

7/3/2013

7KH�RULJLQV�DQG�XVH�RI�GHFLVLRQ�FRQ÷GHQFH
3rd Latin American School for Education, Cognitive and Neural Sciences. 
Comandatuba, Brasil

19/4/2013

1HXUDO�FLUFXLWV�IRU�VSRQWDQHRXV�DFWLRQ�WLPLQJ�LQ�WKH�IURQWDO�FRUWH[
1st European Neuroscience Conference by Doctoral Students. Bordeaux, 
France

15/5/2013

1HXUDO�FLUFXLWV�IRU�VSRQWDQHRXV�DFWLRQ�WLPLQJ�LQ�WKH�IURQWDO�FRUWH[
Temporal Dynamics in Learning: Networks and Neural Data. HHMI 
Janelia Farm Research Campus, USA
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26/5/2013

Mendonça AG, Vicente MI, deWitt EJ, Pouget A, Mainen ZF. 8QFHUWDLQW\�
LQ�WKH�EUDLQ�DV�D�WZR�VWHS�SUREOHP��KRZ�FRQWLQXRXV�OHDUQLQJ�PD\�JHQHUDWH�

errors. Annual Meeting for Gulbenkian Students. Seia, Portugal. 

30/5/2013

&RQWULEXWLRQ�RI�RQOLQH�OHDUQLQJ�WR�YDULDELOLW\�LQ�SHUFHSWXDO�GHFLVLRQV
Noise in decision-making. Barcelona, Spain

27/7/2013

1HXUDO�FLUFXLWV�IRU�VSRQWDQHRXV�DFWLRQ�WLPLQJ�LQ�WKH�IURQWDO�FRUWH[�
Institute of Neuroscience, Shanghai, China

10/10/2013

:KDW� FDQ� H[SHULPHQWDO� V\VWHPV� QHXURVFLHQFH� WHDFK� XV� DERXW� VWXG\LQJ�
social systems?

A Multilevel Approach to Distributed Cognition. Cascais, Portugal

23/10/2013

Neural mechanisms of the timing of actions

Yale University. New Haven, CT, USA

24/10/2013

Costa GM, Mainen ZF. ,QWHUSOD\� EHWZHHQ� YDOXH� DQG� FRQ÷GHQFH� LQ� D�
olfactory guided decision. Sociedade Portuguesa de Etologia. Lisbon, 
Portugal. 

Zachary Mainen

Poster Presentations

DeWitt EJ, Mendonça AG, Kepecs A, Mainen ZF. &RQ÷GHQFH� EDVHG�
OHDUQLQJ� LQ� D� SHUFHSWXDO� WDVN�� +RZ� XQFHUWDLQW\� DQG� RXWFRPH� LQøXHQFH�
choice. Cosyne. Arizona, USA.

Costa GM, Mainen ZF. ,QWHUSOD\�RI�FRQ÷GHQFH�DQG�YDOXH�LQ�WKH�WUDQVIRUPDWLRQ�
of olfaction to action. Cosyne. Arizona, USA.

Fonseca AR, Mainen ZF. 3ODQQLQJ�DQG�VHOHFWLQJ�EHWZHHQ�PXOWLSOH�DFWLRQ�
VHTXHQFHV�LQ�D�PXOWLSOH�DOWHUQDWLYH�QRQ�IRUFHG�FKRLFH�WDVN��EPFL SV- Life 
Science Symposium. Lausanne, Switzerland.

Venturini R, Johnson H, Mainen ZF. Feedback manipulation affects  

FRQ÷GHQFH�LQ�GHFLVLRQ�PDNLQJ� Champalimaud Neuroscience Symposium 
2013. Lisbon, Portugal.

Mendonça AG, Vicente MI, Pouget A, Mainen ZF. &U\VWDOL]HG�OHDUQLQJ�
DV�D�VXERSWLPDO�VWUDWHJ\�WKDW�GHJUDGHV�RGRU�FDWHJRUL]DWLRQ�SHUIRUPDQFH� 
Champalimaud Neuroscience Symposium 2013. Lisbon, Portugal.

Murakami M, Vicente MI, Costa GM, Mainen ZF. Neural dynamics of 

ZDLWLQJ�DQG�JLYLQJ�XS�LQ�WKH�UDW�VHFRQGDU\�PRWRU�FRUWH[� Champalimaud 
Neuroscience Symposium 2013. Lisbon, Portugal.

Correia PA, Valente SS, Lima SQ, Mainen ZF. Serotonergic modulation 

RI� VH[XDO� EHKDYLRXU� Champalimaud Neuroscience Symposium 2013. 
Lisbon, Portugal.

Lottem E, Lorincz M, Dugué G, Mainen ZF. Serotonergic modulation of 

VHQVRU\� LQIRUPDWLRQ� SURFHVVLQJ� LQ� WKH� SLULIRUP� FRUWH[� Champalimaud 
Neuroscience Symposium 2013. Lisbon, Portugal.

Vicente MI, Mendonça AG, Mainen ZF. 7DVN�GHSHQGHQW�VSHHG�DFFXUDF\�
tradeoffs in olfaction. Champalimaud Neuroscience Symposium 2013. 
Lisbon, Portugal.

Costa GM, Mainen ZF. ,QWHUSOD\� EHWZHHQ� YDOXH� DQG� XQFHUWDLQW\� LQ� WKH�
olfactory striatum. Champalimaud Neuroscience Symposium 2013. 
Lisbon, Portugal.

Fonseca M, Murakami M, Mainen ZF. 6HURWRQHUJLF�PRGXODWLRQ�RI�ZDLWLQJ�
EHKDYLRXU� Champalimaud Neuroscience Symposium 2013. Lisbon, 
Portugal.

Matias S, Dugué G, Lottem E, Audero E, Vassilevskaia T, Mainen ZF. 
/RQJ�WHUP�PRQLWRULQJ�RI�JHQHWLFDOO\�GH÷QHG�QHXURQDO�SRSXODWLRQV�LQ�IUHHO\�
EHKDYLQJ�URGHQWV�WKURXJK�DQ�RSWLFDO�÷EHU� Champalimaud Neuroscience 
Symposium 2013. Lisbon, Portugal.

Marta Moita

Talk Presentations

28/9/2013

<RXÚUH�QRW�DORQH��IHDU�LQ�WKH�FRQWH[W�RI�VRFLDO�LQWHUDFWLRQV
Champalimaud Neuroscience Symposium 2013. Lisbon, Portugal

10/10/2013

<RXÚUH�QRW�DORQH��IHDU�LQ�WKH�FRQWH[W�RI�VRFLDO�LQWHUDFWLRQV
ESCON 2013 Workshop: A Multilevel Approach to Distributed 
Cognition. Cascais, Portugal

2013 (Presentation by Moita Lab group member: Ana Pereira)

$XGLWRU\�&XHV�LQ�6RFLDO�7UDQVPLVVLRQ�RI�)HDU
Riken Summer School. Tokyo, Japan

2013 (Presentation by Moita Lab group member: Elizabeth Rickenbacher)

2[\WRFLQ�LQ�WKH�&HQWUDO�1XFOHXV�RI�WKH�$P\JGDOD�0HGLDWHV�6RFLDO�%XIIHULQJ�
of Fear.

The Nathan Kline and NYU Emotional Brain Institute. New York, NY, USA

7/2013 (Presentation by Moita Lab group member: Scott Rennie)

&RRUGLQDWLRQ�LQ�5DWV��7KH�XVH�RI�JDPH�WKHRU\�WR�VWXG\�WKH�SUR[LPDO�
mechanisms of cooperation.

Cold Spring Harbor Asian Conferences: Computational and Cognitive 
Neuroscience. Beijing, China

10/2013 (Presentation by Moita Lab group member: Scott Rennie)

&RRUGLQDWLRQ�LQ�5DWV��7KH�XVH�RI�JDPH�WKHRU\�WR�VWXG\�WKH�SUR[LPDO�
mechanisms of cooperation.

10th National Congress of Ethology. Lisbon, Portugal
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Z

Marta Moita
Poster Presentations

Cruz A.�$�%ODVW�IURP�WKH�SDVW��KRZ�SULRU�H[SHULHQFH�PRGXODWHV�

transmission of fear. Champalimaud Neuroscience Symposium 2013. 
Lisbon, Portugal.

Cruz A. $�%ODVW�IURP�WKH�SDVW��KRZ�SULRU�H[SHULHQFH�PRGXODWHV�
transmission of fear. 10th National Congress of Ethology. Lisbon, 
Portugal.

Pereira A.�$XGLWRU\�&XHV� LQ�6RFLDO�7UDQVPLVVLRQ�RI�)HDU��Champalimaud 
Neuroscience Symposium 2013. Lisbon, Portugal.

Pereira A��$XGLWRU\�&XHV�LQ�6RFLDO�7UDQVPLVVLRQ�RI�)HDU��FENS/IBRO Summer 
School: Causal Neuroscience: Interacting with Neural Circuits. Bertinoro, 
Italy. 

Pereira A.� $XGLWRU\� &XHV� LQ� 6RFLDO� 7UDQVPLVVLRQ� RI� )HDU��10th National 
Congress of Ethology. Lisbon, Portugal.

Rickenbacher E.� 0LVHU\� 5HDOO\� 'RHV� /RYH� &RPSDQ\�� 2[\WRFLQ� LQ� WKH�
&HQWUDO�1XFOHXV�RI�WKH�$P\JGDOD�0HGLDWHV�6RFLDO�%XIIHULQJ�RI�)HDU��ECNP 
Congress. Barcelona, Spain.

Rickenbacher E.�0LVHU\�5HDOO\�'RHV�/RYH�&RPSDQ\��2[\WRFLQ�LQ�WKH�&HQWUDO�
1XFOHXV�RI�WKH�$P\JGDOD�0HGLDWHV�6RFLDO�%XIIHULQJ�RI�)HDU��Champalimaud 
Neuroscience Symposium 2013. Lisbon, Portugal.

Rickenbacher E.�2[\WRFLQ�LQ�WKH�&HQWUDO�1XFOHXVRI�WKH�$P\JGDOD�0HGLDWHV�
Social Buffering of Fear. ECNP Workshop School. Nice, France.

Rennie S.� &RRUGLQDWLRQ� LQ� 5DWV�� 7KH� XVH� RI� JDPH� WKHRU\� WR� VWXG\� WKH�
SUR[LPDO� PHFKDQLVPV� RI� FRRSHUDWLRQ�� Champalimaud Neuroscience 
Symposium 2013. Lisbon, Portugal.

Michael orger

Talk Presentations

19/3/2013

:KROH�EUDLQ�LPDJLQJ�RI�QHXUDO�FLUFXLW�DFWLYLW\�LQ�EHKDYLQJ�]HEUD÷VK
Max Planck Institute of Neurobiology. Munich, Germany

11/7/2013

:KROH�EUDLQ�LPDJLQJ�RI�QHXUDO�FLUFXLW�DFWLYLW\�LQ�EHKDYLQJ�]HEUD÷VK
Vienna Biocenter. Vienna, Austria

Joe paton

Talk Presentations

3/2013 (Presentation by Paton Lab group member: Thiago Gouvea)

On embodied cognition, the basal ganglia, and neural codes for time

Internal seminar Universidade Federal do ABC. São Paulo, Brasil

5/2013

1HWZRUNV�GRQÚW�SOD\�FKHVV
Janelia Farm Research Campus. Confernece of temporal dynamics in 
learning. Ashburn, VA. USA

Joe paton

Posters Presentations

Gouvea T, Monteiro T, Soares S, Paton JJ. On embodied cognition, the 

basal ganglia, and neural codes for time. ENCODS conference. Bordeaux, 
France.

Soares S, Atallah B, Monteiro T, Gouvea T, Paton JJ. 0LFH�SHUIRUP�DFWLRQ�
sequences that predict choice during temporal discrimination. Soceity for 
Neuroscience Annual Meeting 2013. San Digo, CA, USA.

leopoldo petreanu

Talk Presentations

12/9/2013

Shining light on cortical circuits

Instituto Superior Técnico. Lisbon, Portugal

29/11/2013

7KH�VWUXFWXUH�DQG�IXQFWLRQ�RI�FRUWLFR�FRUWLFDO�FRQQHFWLRQV
Instituto de Neurociencias. Alicante, Spain.

alfonso renart

Talk Presentations

30/5/2013

&RPSHWLWLYH�'\QDPLFV�'XULQJ�6SRQWDQHRXV�$FWLYLW\
ESF Workshop "Noise in Decision Making." Barcelona, Spain

24/9/2013

6SRQWDQHRXV�'\QDPLFV�RI�&RUWLFDO�&LUFXLWV�GXULQJ�$FWLYDWHG�6WDWHV
Bernstein Conference. Tubingen, Germany

Carlos ribeiro

Talk Presentations

16/3/2013

*RXUPHW�øLHV���XVLQJ�ZLQJHG�LQYHUWHEUDWHV�WR�XQGHUVWDQG�WKH�EUDLQ
Invited speaker at the meeting of the Portuguese Biomedical Sciences 
students (IV Jornadas Nacionais de Ciências Biomédicas). Averio, Portugal

16/4/2013 (Presentation by Ribeiro Lab group member: Samuel J Walker)

+RZ�,QWHUQDO�6WDWHV�0RGXODWH�6HQVRU\�3URFHVVLQJ�LQ�'URVRSKLOD
Max Planck Institute for Neurobiology, Munich, Germany - FLiACT Annual 
Meeting. Munich, Germany

18/4/2013

7KH�JRXUPHW�ø\���WKH�PROHFXODU�DQG�QHXURQDO�EDVLV�RI�QXWULHQW�GHFLVLRQV�LQ�
Drosophila

Invited speaker at the Institut of Functional Genomics Lyon (IGFL), 
Lyon, France

3/5/2013

*RXUPHW�øLHV���(VVHQWLDO�DQG�QRQ�HVVHQWLDO�GHFLVLRQV�LQ�'URVRSKLOD
Invited speaker at the second nutritional homeostasis workshop at 
the LIMES Institute, University of Bonn, Germany
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26/7/2013

*RXUPHW�øLHV�×�8VLQJ�ZLQJHG� LQYHUWHEUDWHV� WR�XQGHUVWDQG�KRZ�WKH�EUDLQ�
and the body interact

Key note speaker at the 7th PhD student's retreat of the Max-Planck-
Institute of Immunobiology and Epigenetics in Freiburg, Münstertal, 
Germany

15/8/2013

*RXUPHW�øLHV�×�(VVHQWLDO�DQG�QRQ�HVVHQWLDO�GHFLVLRQV�LQ�'URVRSKLOD
Selected speaker at the third Junior European Drosophila Investigator 
meeting, Cumberland Lodge, UK

19/10/2013

8VLQJ�D�KROLGLF�PHGLXP�WR�VWXG\�QXWULHQW�KRPHRVWDVLV�LQ�'URVRSKLOD
Selected talk at the European Drosophila Conference in Barcelona, 
Spain

10/2013 ((Presentation by Ribeiro Lab group member: Verónica M Corrales)

Elucidating the computational strategies behind nutritional decisions in 

Drosophila

CSHL Neurobiology of Drosophila Meeting. Cold Spring Harbor, USA

10/2013 (Presentation by Ribeiro Lab group member: 

Verónica M Corrales; Awarded “Best Talk”)

Elucidating the computational strategies behind nutritional decisions in 

Drosophila

Portuguese Neuroethology Meeting. Lisbon, Portugal

10/2013 (Presentation by Ribeiro Lab group member: Pavel M Itskov)

)O\3$'���KLJK�WKURXJKSXW�DQG�WHPSRUDO�UHVROXWLRQ�IHHGLQJ�VHQVRU�IRU�øLHV�
CSHL Neurobiology of Drosophila Meeting. Cold Spring Harbor, USA

10/2013 (Presentation by Ribeiro Lab group member: Pavel M Itskov)

)O\3$'���KLJK�WKURXJKSXW�DQG�WHPSRUDO�UHVROXWLRQ�IHHGLQJ�VHQVRU�IRU�øLHV�
Portuguese Neuroethology Meeting. Lisbon, Portugal

Carlos ribeiro

Poster Presentations

Corrales VM, Faisal AA, Ribeiro C. Poster: Elucidating the computational 

strategies behind nutritional decisions in Drosophila. Champalimaud 
Neuroscience Symposium 2013. Lisbon, Portugal.

Leitão-Gonçalves R., Fioreze G. T., Francisco A. P., Piper M. D., Ribeiro C. 
'LIIHUHQW�GLHWDU\�FRPSRQHQWV�KDYH�GUDVWLFDOO\�GLIIHUHQW�HIIHFWV�RQ�IHHGLQJ�
decisions and nutrient homeostasis. CSHL Neurobiology of Drosophila 
Meeting. Cold Spring Harbor, USA.

Pavel M. Itskov, Matthieu Pasquett, Jose-Maria Moreira, Ekaterina  
Vinnik, Goncalo Lopes,Steve Safarik, Michael Dickinson and Carlos 
Ribeiro. )O\3$'� �� KLJK� WHPSRUDO� UHVROXWLRQ� IHHGLQJ� VHQVRU� IRU� øLHV��
Champalimaud Neuroscience Symposium 2013. Lisbon, Portugal.

Walker SJ, Ribeiro C. Modulation of Sensory Processing & Behaviour 
by Mating in Drosophila.�)/L$&7�:RUNVKRS��(PHUJLQJ�7HFKQLTXHV�WR�0DS�
	�)XQFWLRQDOO\�&KDUDFWHULVH�1HXUDO�&LUFXLWV�LQ�'URVRSKLOD��Ashburn, USA.

Herbert SL, Ribeiro C. Neuronal nutrient sensing in Drosophila feeding 

decisions. Champalimaud Neuroscience Symposium 2013. Lisbon, 
Portugal.

Maria luísa vasconcelos

Talk Presentations

1/3/2013

8QUDYHOOLQJ�WKH�FLUFXLW�RI�&2��DYRLGDQFH�LQ�'URVRSKLOD�PHODQRJDVWHU
XiV jornadas de Biologia Aplicada, Univ. Minho. Braga, Portugal.

27/5/2013

&LUFXLWV�RI�,QQDWH�EHKDYLRXUV
Cognition, emotion and behaviour: the brain at work, University of 
Porto. Porto, Portugal.

19/9/2013

XQUDYHOOLQJ�WKH�FLUFXLW�RI�&2��DYRLGDQFH�LQ�'URVRSKLOD�PHODQRJDVWHU
Collége de France. Paris, France.

Maria luísa vasconcelos

Poster Presentations

Herrmann D, Dias S, Vasconcelos ML. $Q� LQWHUVHFWLRQDO� DSSURDFK� WR�
DVVHVV� WKH� UHTXLUHPHQW� RI� VXEVHWV� RI� DSWHURXV�QHXURQV� LQ� UHFHSWLYLW\��
Congress of the Portuguese Society of Ethology. Lisbon, Portugal.

Aranha MM, Souza A, Santos M, Gyenes B, Dias S, Vasconcelos ML. 
,GHQWL÷FDWLRQ�RI�QHXURQV�FRQWUROOLQJ�IHPDOH�VH[XDO�EHKDYLRXU��Congress of 
the Portuguese Society of Ethology. Lisbon, Portugal.

Domingos Henrique

Talk Presentations

25/10/2013

From ES cells to Neurons

�QG�-RLQW�0HHWLQJ�63'%�6(%'�0HHWLQJ��/LVERQ��3RUWXJDO�

Domingos Henrique

Poster Presentations

Abranches E, Guedes A, Pezzarossa A, Henrique D. 7KH�UROH�RI�1DQRJ�in 

SOXULSRWHQF\�QHWZRUN�UHJXODWLQJ�(PEU\RQLF�6WHP�&HOOV��2nd Joint Meeting 
SPDB/SEBD Meeting. Lisbon, Portugal.

Gaspar C, Rosa AI, Ferreira S, Ramos C, Henrique D.�8QGHUVWDQGLQJ�FHOO�
fate decisions in the embryonic retina. 2nd Joint Meeting SPDB/SEBD 
Meeting. Lisbon, Portugal.

&RVWD�$��-XQLDW�6��*DOH�-��'DXGHW�1��+HQULTXH�'��)URP�(PEU\RQLF�6WHP�&HOOV�
WR�6HQVRU\�+DLU�&HOOV��$�&HOO�5HSURJUDPPLQJ�$SSURDFK���QG�-RLQW�0HHWLQJ�
63'%�6(%'�0HHWLQJ��/LVERQ��3RUWXJDO�
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%DUEDFHQD�3��5DPRV�&��1HYHV�-��+HQULTXH�'��8QUDYHOOLQJ�WKH�UHJXODWLRQ�RI�
'OO��H[SUHVVLRQ�DQG�LWV�IXQFWLRQ�GXULQJ�HPEU\RQLF�QHXURJHQHVLV���QG�-RLQW�
0HHWLQJ�63'%�6(%'�0HHWLQJ��/LVERQ��3RUWXJDO�

*XHGHV�$�� $EUDQFKHV� (��+HQULTXH�'�� $QDO\VLV� RI� WKH� G\QDPLF� SURSHUWLHV�
RI� WKH�SOXULSRWHQF\�QHWZRUN� LQ�(PEU\RQLF�6WHP�&HOOV���QG�-RLQW�0HHWLQJ�
63'%�6(%'�0HHWLQJ��/LVERQ��3RUWXJDO�

rui oliveira
Talk Presentations

20-24/5/2013

5DSLG� UHJXODWLRQ� RI� JHQH� H[SUHVVLRQ� LQ� WKH� ]HEUD÷VK� EUDLQ� LQGXFHG� E\�
SHUFHLYHG�VRFLDO�LQWHUDFWLRQV
15th Annual Meeting of The International Behavioural & Neural 
Genetics Society (IBANGS). Leuven, Belgium

3-5/7/2013

&RJQLWLYH�DSSUDLVDO�PHGLDWHV�SK\VLRORJLFDO�DQG�JHQRPLF�UHVSRQVHV�WR�VRFLDO�
information

3rd ToK CONFERENCE OF COMPCOG, "The Evolution of Social 
Cognition: Comparisons and integration across a wide range of human 
and non-human animal species." Vienna, Austria

4-8/8/2013

,QWHJUDWLQJ�SUR[LPDWH�DQG�XOWLPDWH�FDXVHV�RI�VRFLDO�SODVWLFLW\
BEHAVIOUR 2013 - Joint meeting of the 33rd International Ethological 
Conference (IEC) & the Association for the Study of Animal Behaviour 
(ASAB). Newcastle, UK

3-6/10/2013

1HXURHQGRFULQRORJ\�RI�VRFLDO�EHKDYLRXU�LQ�WLODSLD
BARD (the United States – Israel Binational Agricultural R&D Fund) 
Workshop on “Perspectives in Endocrinology of Cichlids.” Kibbutz Ein 
Harod, Ihud, Israel

3-6/10/2013

1HXURDQDWRP\� UHVRXUFHV� IRU� D� EHKDYLRXUDO� QHXURHQGRFULQRORJ\� VWXG\�
PRGHO��WKH�0R]DPELTXH�WLODSLD��2UHRFKURPLV�PRVVDPELFXV�
BARD (the United States – Israel Binational Agricultural R&D Fund) 
Workshop on “Perspectives in Endocrinology of Cichlids.” Kibbutz Ein 
Harod, Ihud, Israel

11-13/10/2013

6RFLDO� FRPSHWHQFH� DV� DQ� HFRORJLFDO� SHUIRUPDQFH� WUDLW�� SUR[LPDWH�
mechanisms and ultimate consequences

European Social Cognition Network (ESCON) Experts Workshop  
“A Multilevel Approach to Distributed Cognition." Cascais, Portugal

24-25/10/2013 (Presentation by Oliveira Lab group member: José M Simões)

6RFLDO� RGRUV� FRQYH\LQJ� GRPLQDQFH� DQG� UHSURGXFWLYH� LQIRUPDWLRQ� LQGXFH�
UDSLG�EUDLQ�WUDQVFULSWRPH�FKDQJHV�LQ�D�FLFKOLG�÷VK
10th Meeting of the Portuguese Ethological Society. Lisbon, Portugal

24-25/10/2013 (Presentation by Oliveira Lab group member: Sara Cardoso)

6RFLDO� QHWZRUN� DQG� UHSURGXFWLYH� VXFFHVV� LQ� D� VSHFLHV� ZLWK� DOWHUQDWLYH�
UHSURGXFWLYH�WDFWLFV
10th Meeting of the Portuguese Ethological Society. Lisbon, Portugal.

5-6/12/2013

Searching for the social brain: neural and molecular mechanisms of social 

OHDUQLQJ�LQ�]HEUD÷VK�
ASAB Winter Conference 2013 “The Evolution of Behavioural 
Mechanisms.” Zoological Society, London, UK

5-6/12/2013 (Presentation by Oliveira Lab group member: Magda Teles)

6RFLDOO\�GULYHQ�FKDQJHV�LQ�QHXUDO�SODVWLFLW\�PHGLDWH�EHKDYLRXUDO�øH[LELOLW\
ASAB Winter Conference 2013 “The Evolution of Behavioural 
Mechanisms.” Zoological Society, London, UK

20/12/2013 (Presentation by Oliveira Lab group member: Sara Cardoso)

3DWHUQLW\�HVWLPDWHV�IRU�PDOH�DOWHUQDWLYH�UHSURGXFWLYH�WDFWLFV�LQ�D�EOHQQLLG�÷VK
9th Portuguese Meeting of Evolutionary Biology. Instituto Gulbenkian 
de Ciência, Oeiras, Portugal

rui oliveira

Poster Presentations

Messias JP, Paula JR, Grutter A, Oliveira RF, Bshary R, Soares MC. 
7KH� UROH� RI� GRSDPLQHUJLF� V\VWHP� LQ� WKH� PRGXODWLRQ� RI� WKH� ,QGR�SDFL÷F�
EOXHVWUHDN� FOHDQHU� ZUDVVH� /DEURLGHV� GLPLGLDWXV� FRRSHUDWLYH� EHKDYLRXU��
ASAB Winter Conference 2013 “The Evolution of Behavioural 
Mechanisms”, Zoological Society, London, UK.

Gonçalves-de-Freitas, Almeida O, Oliveira RF. Social instability 

SURPRWHV� FRXSOLQJ� EHWZHHQ� KRUPRQHV� DQG� EHKDYLRXU� LQ� D� FLFKOLG�� ;;;,�
Annual Meeting of the Brazilian Ethological Society, University of São 
Paulo, Brasil.

Fernandes-de-Castilho M, Pinho JS, Oliveira RF.� $VVRFLDWLYH� OHDUQLQJ�
XVLQJ�DODUP�UHVSRQVH�LQ�]HEUD÷VK��XXXI Annual Meeting of the Brazilian 
Ethological Society, University of São Paulo, Brasil.

Pinho JS, Fernandes-de-Castilho M, Oliveira RF. Classic and social fear 

FRQGLWLRQLQJ�LQ�]HEUD÷VK��X Congresso Nacional de Etologia, Fundação 
Champalimaud, Lisboa, Portugal. (BEST STUDENT POSTER AWARD.)

Abreu RA, Oliveira RF. 6RFLDO�(DYHVGURSSLQJ�LQ�=HEUD÷VK��X Congresso 
Nacional de Etologia, Fundação Champalimaud, Lisboa, Portugal.

Teles MC, Oliveira RF.�6RFLDOO\�GULYHQ�FKDQJHV�LQ�QHXUDO�SODVWLFLW\�PHGLDWH�
EHKDYLRXUDO� øH[LELOLW\�� X Congresso Nacional de Etologia, Fundação 
Champalimaud, Lisboa, Portugal.

Messias JP, Paula JR, Grutter A, Oliveira RF, Bshary R, Soares MC. 
7KH� UROH� RI� GRSDPLQHUJLF� V\VWHP� LQ� WKH� PRGXODWLRQ� RI� WKH� ,QGR�3DFL÷F�
EOXHVWUHDN�FOHDQHU�ZUDVVH�/DEURLGHV�GLPLGLDWXV�FRRSHUDWLYH�EHKDYLRXU��
X Congresso Nacional de Etologia, Fundação Champalimaud, Lisboa, 
Portugal.

Cardoso SC, Bshary R, Paitio JR, Mazzei R, Oliveira RF, Soares 
MC.� (FRORJLFDO� UHOHYDQFH� GHWHUPLQHV� $UJLQLQH�YDVRWRFLQ� LQøXHQFH�
RQ� FOHDQHU÷VK� OHDUQLQJ� DELOLWLHV�� X Congresso Nacional de Etologia, 
Fundação Champalimaud, Lisboa, Portugal.

Oliveira GA, Martins M, Fernandes A, Oliveira RF.�+RUPRQDO�UHVSRQVH�WR�
DQ�H[SHULPHQWDO�HPRWLRQ�LQGXFWLRQ�SURFHGXUH��X Congresso Nacional de 
Etologia, Fundação Champalimaud, Lisboa, Portugal.
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Faustino F, Teles MC, Oliveira RF.� (IIHFWV� RI� VRFLDO� HQYLURQPHQW� DQG�
FRUWLVRO� LQ� DGXOW� QHXURJHQHVLV� LQ� ]HEUD÷VK�� X Congresso Nacional de 
Etologia, Fundação Champalimaud, Lisboa, Portugal.

Faustino A, Carneiro M, Godinho Ferreira M, Oliveira RF.� 7KH� UROH�
RI� DJHLQJ� LQ� EHKDYLRXUDO� DQG� VWUHVV� UHVSRQVH� LQ� ]HEUD÷VK��X Congresso 
Nacional de Etologia, Fundação Champalimaud, Lisboa, Portugal.

Carneiro MC, Henriques CM, Faustino A, Oliveira RF, Godinho Ferreira 
M. $JLQJ�LV�D�FRQVHTXHQFH�RI�WHORPHUH�VKRUWHQLQJ�LQ�]HEUD÷VK��Cold Spring 
Harbor Asia Conferences: Molecular Basis of Aging and Disease, 
Suzhou Dushu Lake Conference Center, China.

Oliveira RF, Gonçsalves DM, Fagundes T, Saravia J.�/LIH�KLVWRU\�SDWKZD\V�
DVVRFLDWHG� ZLWK� VHTXHQWLDO� UHSURGXFWLYH� WDFWLFV� LQ� WKH� SHDFRFN� EOHQQ\�
�6DODULD�SDYR���XIV Congress of the European Society for Evolutionary 
Biology, Lisbon, Portugal.

Cerqueira M, Millot S, Castanheira M, Gonçalves R, Oliveira RF, Martins 
C.� 3V\FKRORJLFDO� PRGXODWRU� RI� ÷VK� DSSUDLVDO�� KRZ� WKH� SUHGLFWDELOLW\� RI�
DSSHWLWLYH� DQG� DYHUVLYH� VWLPXOL� PRGL÷HV� WKH� EHKDYLRXUDO� UHVSRQVHV� RI�
*LOWKHDG�VHD�EUHDP��6SDUXV�DXUDWD���BEHAVIOUR 2013 - Joint meeting of 
the 33rd International Ethological Conference (IEC) & the Association 
for the Study of Animal Behaviour (ASAB), Newcastle, UK.

Cardoso S, Paitio J, Mazzei R, Bshary R, Oliveira RF, Soares M. Ecological 

UHOHYDQFH�GHWHUPLQHV�DUJLQLQH�YDVRWRFLQ�LQøXHQFH�RQ�FOHDQHU÷VK�OHDUQLQJ�
abilities. BEHAVIOUR 2013 - Joint meeting of the 33rd International 
Ethological Conference (IEC) & the Association for the Study of Animal 
Behaviour (ASAB), Newcastle, UK.

Messias JP, Paula JR, Grutter A, Oliveira RF, Bshary R, Soares MC. 
7KH� UROH� RI� GRSDPLQHUJLF� V\VWHP� LQ� WKH� PRGXODWLRQ� RI� WKH� ,QGR�SDFL÷F�
EOXHVWUHDN� FOHDQHU� ZUDVVH� /DEURLGHV� GLPLGLDWXV� FRRSHUDWLYH� EHKDYLRXU��
BEHAVIOUR 2013 - Joint meeting of the 33rd International Ethological 
Conference (IEC) & the Association for the Study of Animal Behaviour 
(ASAB), Newcastle, UK.

Paula J, Messias J, Grutter A, Oliveira RF, Bshary R, Soares M. 
6HURWRQLQ�1HXURPRGXODWLRQ� RI� &RRSHUDWLYH� %HKDYLRXU� LQ� D� &OHDQHU� )LVK��
BEHAVIOUR 2013 - Joint meeting of the 33rd International Ethological 
Conference (IEC) & the Association for the Study of Animal Behaviour 
(ASAB), Newcastle, UK.

Oliveira RF, Fernandes A, Oliveira T, Goncalves D, Oliveira G, Garcia-
Marques T.�7HVWRVWHURQH�DQG�'+($�PRGXODWH� WKH� UHFRJQLWLRQ�RI�HPRWLRQDO�
faces. Implications of Research on the Neuroscience of Affect, Attachment 
and Social Cognition Conference, University College of London, UK.

M E E T I N G S

3 R D  S T E M B R Y O  M E E T I N G

May 19 – 20, 2013

organisers: 

Domingos Henrique

Lisbon, Portugal.

International meeting on Stem Cells & Embryos.

5 T H  C O M P U T A T I O N A L  A N D  C O G N I T I V E 
N E U R O S C I E N C E  S U M M E R  S C H O O L

July 6 - 24 ,2013

Beijing, China

organisers: 

Xiao-Jing Wang (New York University and NYU Shanghai, USA/China), Si Wu (Beijing 

Normal University, China), Upinder S Bhalla (Natl Ctr Biological Sci, Bangalore, India), 

Zachary F Mainen (Champalimaud Neuroscience Programme, Portugal)

The 4th Computational and Cognitive Neurobiology Summer School 
is going to be held in the campus of Beijing Normal University, in 
Beijing, China. The objective of this course is to train in Computational 
Neuroscience talented and highly motivated students and postdocs 
from Asia and other countries in the world. Applicants with either 
quantitative, including Physics, Mathematics, Engineering and Computer 

Science or experimental background are welcomed. The lectures will 
introduce the basic concepts and methods, as well as cutting-edge 
research, in Computational Systems and Cognitive Neurosciences, 
with an emphasis on higher cognitive functions and their underlying 
neural basis. Modeling will be taught at multiple levels, ranging from 
single neuron computation, microcircuits and large-scale systems, 
to normative theoretical approach to brain functions. Matlab-based 
programming labs coordinated with the lectures will provide practical 
training in important computational methods.

E S C O N  ( E U R O P E A N  S O C I A L 
C O G N I T I O N  N E T W O R K )  E X P E R T S 
W O R K S H O P  O N  "A  M U LT I L E V E L  A P P R O A C H 
T O  D I S T R I B U T E D  C O G N I T I O N "

October 10 – 13, 2013

Lisbon, Portugal

organisers: 

Gün R. Semin (Utrecth University, Netherlands), Rui F. Oliveira (ISPA and IGC/

CNP, Lisbon, Portugal)

The aim of this ESCON experts workshop was to approach the 
grounding of social behaviour from a multilevel perspective. In this 
perspective, an adequate explanation of social behaviour requires an 
understanding of the interplay between behaviour, bodily structure, 
social context, and environmental resources rather than a focus on 
the isolated study of individual cognitive functions such as attention, 
memory, or learning.
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T O W A R D S  A  C O M M O N  F R A M E W O R K 
T O  S T U D Y  T H E  F U N C T I O N  O F  T H E 
I N S E C T  C E N T R A L  C O M P L E X

October 16 – 19, 2013

Meeting  Center of Catalunia,  Barcelona, Spain

organisers: 

Eugenia Chiappe (CNP), Matthieu Louis (Center for Genomic Regulation, EMBL-

CRG Systems Biology Unit, Barcelona, Spain)

The session was organised to bring together novel colleagues working 
with and developing novel techniques to link circuit function with 
behaviour. 
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T O  P R O M O T E  C O L L E C T I V E
A C H I E V E M E N T S

B E Y O N D  T H O S E  R E A C H A B L E  B Y  I N D I V I D U A L  S C I E N T I S T S  O R  L A B O R A T O R Y  G R O U P S



2 0 1 3  C N P  A N N U A L  R E T R E A T

Each spring, the busy corridors of the CNP empty, as all CNP members 
WUDYHO�WRJHWKHU�WR�D�XQLTXH�ORFDWLRQ��7KHUH��WKH\�GHGLFDWH�÷YH�GD\V�WR�
getting reacquainted with each other’s research and to simply having 
a good time together. Even though the retreat boasts a busy schedule 
RI� WDONV�� SRVWHU� VHVVLRQV� DQG� GLVFXVVLRQV�� DORQJ�VLGH� WKHVH� VFLHQWL÷F�
events run group activities, parties and quiet pool-side relaxation. This 
EDODQFH�EHWZHHQ�VFLHQWL÷F�DQG�VRFLDO�LQWHUDFWLRQ��OD\V�WKH�IRXQGDWLRQ�
WR�WKH�FROODERUDWLYH�VSLULW��VROLGDULW\�DQG�VFLHQWL÷F�H[FHOOHQFH�WKDW�DUH�
the core of the CNP.

In 2013, the retreat was held once again at the Vila Galé Clube de 
Campo in Alentejo. This remote and beautiful location offered an ideal 
VHWWLQJ�IRU�LQWURVSHFWLRQ�DQG�UHøHFWLRQ�RQ�WKH�RQ�JRLQJV�RI�WKH�&13�
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7KLV�\HDU��VSHFLDO�FDUGV�ZHUH�SUHSDUHG�IRU�WKH�UHWUHDW��
(DFK�&13�PHPEHU�KDG�WR�SURGXFH�RQH�÷JXUH�WKDW�
GHVFULEHG�KLV�RU�KHU�ZRUN��7KHVH�FDUGV�ZHUH�WKHQ�XVHG�
LQ�YDULRXV�JDPHV�WKDW�KHOSHG�&13�PHPEHUV�WR�OHDUQ�
DERXW�WKH�ZRUN�RI�HDFK�RWKHU�DQG�WR�GUDZ�OLQHV�EHWZHHQ�
GLIIHUHQW�SURMHFWV��SURGXFLQJ�D�FRQQHFWLYLW\�PDS��
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C H A M P A L I M A U D  I N T E R N A L  S E M I N A R  S E R I E S

As one of the means to creating an environment where individual 
researchers, in all career stages, are familiar with the work of each 
other, an event series called Champalimaud Internal Seminars Series 
(CISS) was created.  Each week, two CNP researchers deliver a 30 
minutes presentation of their work, after which they receive feedback 
and questions from the CNP community.  These events, in addition to 
creating an atmosphere that facilitates collaboration, also provide a 
platform for junior researchers to advance their skills at preparing and 
delivering oral presentations to large audiences.

L I F E  @  C C U

Life @ CCU is a series of meetings designed to address new initiatives, 
concerns and needs of the CNP community. Meetings are conducted 
in an open discussion format and are concluded with the formation of 
VSHFL÷F�WDVN�WHDPV��

F R I D A Y  H A P P Y  H O U R

These weekly events provide an informal setting where CNP members 
socialise over food and drink. Each week the Social is hosted by two 
different labs that create fun thematic events. Family members and 
children are also frequent visitors of the Friday Happy Hour, which is 
always a great way to start the weekend.  
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T O  E N C O U R A G E  A C T I V E
P A R T I C I P A T I O N

C R I T I C A L  T H I N K I N G  A N D  I N D E P E N D E N C E  O F  T H O U G H T



G R A D U A T E  T R A I N I N G 
A N D  E D U C A T I O N

I N T E R N A T I O N A L  N E U R O S C I E N C E 
D O C T O R A L  P R O G R A M M E  ( I N D P )

programme Director: Alfonso Renart
administrative assistants: Alexandra Piedade and Teresa Carona

The INDP aims at providing students with a broad and integrative 
education in neuroscience with a focus on the neuronal and circuit 
basis of behaviour. A main goal of the programme is to foster and 
encourage active participation, independence and critical thinking 
RQ� WKH� SDUW� RI� WKH� VWXGHQWV�� 7KH� ÷UVW� VHPHVWHU� RI� WKH� SURJUDPPH��
students attend courses structured as modules lasting one or a few 
weeks which cover basic topics in contemporary neuroscience such 
as basic cellular and synaptic physiology, sensation and action and 
cognitive neuroscience. Courses have a strong practical component 
which includes a variety of experimental preparations developed 
by students in the CNP dedicated teaching lab, as well as basics in 
software and computer data acquisition. During the 3-4 months 
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I N D P  S T U D E N T S

| 2013 Students |

annelene Dahl
06F�1HXURVFLHQFH
Norwegian University of Science and Technology, Norway
 
 antonia Groneberg
06F�1HXURVFLHQFH
University of Heidelberg, Germany
 
Cristina Ferreira
0VF�2QFRORJ\
Faculdade de Ciências da Universidade do Porto
 
Gabriela Fioreze
Bsc Biomedicine

Federal University of Health Sciences of Porto Alegre, Brazil
 
Jovin Jacobs
0�6F��&RJQLWLYH�DQG�&RPSXWDWLRQDO�1HXURVFLHQFH 
7KH�8QLYHUVLW\�RI�6KHI÷HOG��8QLWHG�.LQJGRP
 
lorenza Calcaterra
0VF�1HXURELRORJ\
Bsc Neurobiology

University of Padua, Italy

following the courses, students perform lab rotations, which allow 
them to familiarise with the research done in the different labs, and 
which culminate with the selection of a laboratory by each student. 
7KH� QH[W� WKUHH� \HDUV� DUH� GHGLFDWHG� WR� UHVHDUFK� RQ� D� VSHFL÷F� WRSLF�
leading to a PhD thesis. No previous background in neuroscience is 
required, but candidates with a background in biology or quantitative 
disciplines are encouraged to apply.

antónio Dias
0VF�LQ�(YROXWLRQDU\�DQG�'HYHORSPHQWDO�%LRORJ\
Bsc Biology

Faculdade de Ciências da Universidade de Lisboa
 
 Madalena Fonseca
0�$��%XVLQHVV�DQG�0DQDJHPHQW
Bsc Natural Sciences

Economics and Business Schools (ISEG)
Universidade Técnica de Lisboa

| 2012 Students |

asma Motiwala
7HPSRUDO�UHSUHVHQWDWLRQV�LQ�EUDLQ
Laboratory of Christian Machens

Danbee Kim
+XQWLQJ�%HKDYLRXU��2QH��,QWHOOLJHQW��6\VWHP�YHUVXV�$QRWKHU
Laboratory of Adam Kampff

Hedi Young
+RZ�IHHGEDFN�SDWKZD\V�VKDSH�IHHGIRUZDUG�LQIRUPDWLRQ�LQ�PDPPDOLDQ�
QHRFRUWH[�
Laboratory of Leopoldo Petreanu, CNP

INDP Class of 2013



Marina Fridman
&KDUDFWHUL]DWLRQ�RI�SURMHFWLRQV�IURP�WKH�ODWHUDO�SRVWHULRU�QXFOHXV�RI�WKH�
WKDODPXV�WR�OD\HU�,�RI�FRUWH[
Laboratory of Leopoldo Peteranu

Mert erginkaya
&KDUDFWHUL]DWLRQ�RI�)LJXUH�*URXQG�'LVFULPLQDWLRQ�1HXURQV�LQ�'URVRSKLOD
Laboratory of Eugenia Chiappe

Michael pereira
0RGHO�%DVHG�3ODQQLQJ�LQ�6SDWLDO�1DYLJDWLRQ
Laboratory of Christian Machens

nuno Calaim
/HDUQLQJ�WR�5HSUHVHQW�DQG�6WRUH�5HOHYDQW�(YHQWV
Laboratory of Christian Machens

nuno loureiro
2SHUDQW�((*�EDVHG�%0,��DFWLYHO\�FRQWUROOLQJ�H[WHUQDO�GHYLFHV�WKURXJK�
EUDLQ�DFWLYLW\
Laboratory of Rui Costa

raphael Steinfeld
7KH�FRQWULEXWLRQ�RI�$XGLWRU\�&RUWH[�WR�:RUNLQJ�0HPRU\
Laboratory of Alfonso Renart, CNP

rita Felix
/LQNLQJ�DFWLYLW\�LQ�JHQHWLFDOO\�GH÷QHG�QHXURQV�WR�YLVXRPRWRU�DGDSWDWLRQ�LQ�
]HEUD÷VK�FHUHEHOOXP
Laboratory of Michael Orger

| 2011 Students |

andré luzardo 
$�1HZ�0RGHO�IRU�925�$GDSWDWLRQ
Laboratory of C. Machens and M. Carey, CNP

Jacques Bourg 
,QIRUPDWLRQ�UHSUHVHQWDWLRQ�LQ�VWRFKDVWLF�UHFXUUHQW�QHXUDO�QHWZRUNV
Laboratory of A. Renart, CNP

Jens Bierfeld  
7KH�HIIHFW�RI�ELRJHQLF�DPLQHV�RQ�PRWRU�SDWWHUQ�JHQHUDWLQJ�FLUFXLWV�
LQ�ODUYDO�]HEUD÷VK
Laboratory of M. Orger, CNP

João afonso  
:KR��ZKHQ�DQG�KRZ��'LVVHFWLQJ�WKH�DP\JGDOD�PHGLDO�SUHIURQWDO�FRUWH[�
interplay during trace fear conditioning

Laboratory of A. Renart, CNP

Joaquim Jacob  
&RPSDUDWLYH�QHXUDO�DQDO\VLV�RI�VLQJLQJ�FHQWUDO�SDWWHUQ�JHQHUDWRUV�
in crickets

Laboratory of Berthold Hedwig, Cambridge University, UK

ricardo Zacarias 
$FWLYLW\�GHSHQGHQW�5HJXODWLRQ�RI�/RFDO�7UDQVODWLRQ
Laboratory of I. Israely, CNP  

roberto Medina 
3RSXODWLRQ�'\QDPLFV�LQ�WKH�0RXVH�$XGLWRU\�&RUWH[�'XULQJ�6RXQG�
/RFDOL]DWLRQ
Laboratory of A. Renart, CNP  

Silvana araújo  
,QYHVWLJDWLRQ�LQWR�WKH�5ROH�RI�2UELWRIURQWDO�&RUWH[�LQ�WKH�0DWH�&KRLFH
Laboratory of S. Lima, CNP 

6R÷D�6RDUHV� �
7HVWLQJ�WKH�UROH�RI�GRSDPLQH�LQ�WHPSRUDO�GLVFULPLQDWLRQ�LQ�UDWV
Laboratory of J. Paton, CNP 

luis Moreira  
8VH�RI�VRFLDO�LQIRUPDWLRQ�IRU�PDWH�FKRLFH�LQ�PLFH��
Laboratory of S. Lima, CNP 

| 2010 Students |

Bruno Miranda
7KH�UROH�RI�WKH�HQWRUKLQDO�FRUWH[�LQ�LQVWUXPHQWDO�FRQGLWLRQLQJ
Laboratory of Steven W. Kennerley, University College of London, UK

ana Carolina de Sousa
$QW�LQWHUDFWLRQ�QHWZRUNV��7DVN�DOORFDWLRQ�LQ�FRORQLHV�LQ�QHHG�RI�D�QHZ�QHVW
Laboratory of N. Franks, University of Bristol, UK

Gustavo Mello 
,QøXHQFH�RI�FRUWLFDO�LQSXW�RQ�WLPH�GHSHQGHQW�VWULDWDO�DFWLYLW\�LQ�URGHQWV�
GXULQJ�LQWHUYDO�WLPLQJ
Laboratory of J. Paton, CNP 

Gonçalo lopes  
'LVVHFWLQJ�WKH�1HXUDO�%DVLV�RI�WKH�,QVHFW�3DWK�,QWHJUDWRU��$�&RPSDUDWLYH�
$SSURDFK
Laboratories of J. Paton & A. Kampff, CNP

ivo Marcelo
&KDUDFWHULVDWLRQ�RI�PHPRU\�WUDFH�QHWZRUNV�LQ�WKH�ODWHUDO�DP\JGDOD�GXULQJ�
consolidation

Laboratory of S. Kushner, Erasmus MC: University Medical Centre 
Rotterdam, The Netherlands

tiago Marques
$�QRYHO�SDUDGLJP�IRU�VWXG\LQJ�IHDWXUH�EDVHG�DWWHQWLRQ�LQ�WKH�PRXVH�
SULPDU\�YLVXDO�FRUWH[�XVLQJ�D�FDOFLXP�LPDJLQJ�EUDLQ�PDFKLQH�LQWHUIDFH
Laboratory of L. Petreanu, CNP

Simone lackner
8QGHUVWDQGLQJ��WKH�IXQFWLRQ�RI�+\SRFUHWLQ�2UH[LQ�H[SUHVVLQJ�QHXURQV�LQ�
QHXUDO�FLUFXLWV�FRQWUROOLQJ��YLVXDO��HYRNHG��ORFRPRWRU�EHKDYLRXU�LQ�ODUYDO�
]HEUD÷VK
Laboratory of M. Orger, CNP
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| 2009 Students |

ali ozgur argunsah
+LSSRFDPSDO�V\QDSWLF�SODVWLFLW\�LQGXFHG�E\�QDWXUDO�VSLNH�WUDLQV
Laboratory of I. Israely, CNP

andreia Cruz
Lessons from others: a study of the mechanisms underlying social learning

Laboratory of M. Moita, CNP

anna Hobbiss
&OXVWHUHG�SODVWLFLW\�DV�D�PRGHO�IRU�PLFUR�UHZLULQJ
Laboratory of I. Israely, CNP 

Diogo peixoto
'\QDPLFV�RI�QHXUDO�DFWLYLW\�LQ�/,3�GXULQJ�GHFLVLRQ�PDNLQJ
Laboratory of W. Newsome, Stanford Univ., USA

elizabeth rickenbacher
6RFLDO�PRGXODWLRQ�RI�IHDU�H[WLQFWLRQ
Laboratory of M. Moita, CNP 

David raposo 
7KH�LQWHJUDWLRQ�RI�HYLGHQFH�DFURVV�PRGDOLWLHV�LQ�WKH�EUDLQ
Laboratory of A. Churchland, Cold Spring Harbour Laboratory, USA

niccolò Bonacchi 
&RQWH[W�GHSHQGHQW�PRGXODWLRQ�RI�YDOXH
Laboratory of Z. Mainen, CNP

pedro Garcia da Silva 
Neuromodulatory enhancement of odour representations in the rodent 

olfactory bulb

Laboratory of F. Albeanu, Cold Spring Harbour Laboratory, USA

raquel abreu
6RPDWRVWDWLQ�H[SUHVVLQJ�QHXURQV�RI�WKH�3UH%¸W]LQJHU�&RPSOH[�XQGHUO\LQJ�
&HQWUDO�6OHHS�$SQHD
Laboratory of J. Feldman, UCLA, USA

Sevinç Mutlu 
&RUWLFDO�G\QDPLFV�RI�H[FLWDWLRQ�DQG�LQKLELWLRQ�GXULQJ�SDVVLYH�DQG
DFWLYH�SHUFHSWLRQ
Laboratory of Z. Mainen, CNP

thiago Gouvêa
0RWLYDWLRQDO�VWDWH�PRGXODWLRQ�RI�GHFLVLRQ�PDNLQJ��UHZDUG�H[SHFWDWLRQ��
phasic dopamine and choice accuracy

Laboratory of Z. Mainen, CNP

| 2008 Students |

andré Mendonça 
$WWHQWLRQDO�PRGXODWLRQ�RI�RGRXU�GLVFULPLQDWLRQ�LQ�URGHQWV
Laboratory of Z. Mainen, CNP

ana rita Fonseca
1HXUDO�0HFKDQLVPV�RI�$FWLRQ�,QKLELWLRQ�DQG�*HQHUDWLRQ
Laboratory of Z. Mainen, CNP
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Clara Ferreira 
7KH�UROH�RI�RFWRSDPLQHUJLF�QHXURQV�LQ�DSSHWLWLYH�ROIDFWRU\�OHDUQLQJ�DQG�
memory in Drosophila melanogaster

Laboratory of G. Miesenböck, University of Oxford, United Kingdom

Fernando Santos 
Neuronal ensemble selection and competition during motor skill learning

Laboratory of R. Costa, CNP

João Marques 
8QGHUVWDQGLQJ�WKH�1HXUDO�0HFKDQLVPV�WKDW�&RQWURO�6SHHG�LQ�=HEUD÷VK�
/DUYDH
Laboratory of M. Orger, CNP

ana pereira 
6RXQG�GLVFULPLQDWLRQ�LQ�IHDU�FRQGLWLRQLQJ��DQ�LQWHUDFWLRQ�EHWZHHQ�FRUWLFDO�
and thalamic auditory structures

Laboratory of M. Moita, CNP

ana isabel amaral 
$�%D\HVLDQ�DSSURDFK�WR�DXGLR�KDOOXFLQDWRU\�SHUFHSWLRQ�XVLQJ�RGGEDOO�
paradigm

Laboratory of D. Langers, Dep. of Otorhinolaryngology, University of 
Groningen, The Nederlands

Scott rennie 
7KH�QHXUDO�EDVLV�RI�VRFLDO�GHFLVLRQ�PDNLQJ��5RGHQWV�SOD\LQJ�DQ�LWHUDWHG�
stag hunt game

Laboratory of M. Moita, CNP
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ana Mafalda vicente 
1HXUDO�0HFKDQLVPV�8QGHUO\LQJ�7KH�6KLIW�%HWZHHQ�*RDO�'LUHFWHG�DQG�
+DELWXDO�$FWLRQV
Laboratory of R. Costa, CNP

Dennis Herrmann
)XQFWLRQDO�$UFKLWHFWXUH�RI�WKH�1HXUDO�6\VWHP�&RQWUROOLQJ�)HPDOH�
5HSURGXFWLYH�%HKDYLRXU�LQ�'URVRSKLOD�PHODQRJDVWHU
Laboratory of L. Vasconcelos, CNP

| 2007 Students |

patrício Simões
7KH�,QøXHQFH�RI�3KDVH�&KDQJH�RQ�/HDUQLQJ�DQG�0HPRU\�LQ�'HVHUW�/RFXVWV
Laboratory of J. Niven, Department of Zoology, University of 
Cambridge, UK

isabel Henriques
+\GURJHQ�6XOSKLGH�0HFKDQLVPV�LQ�$FXWH�&HUHEUDO�,VFKHPLD
Laboratory of J. Ferro, Universidade Autónoma de Madrid, Spain

rodrigo abreu 
Neuronal and endocrine mechanisms underlying cognitive appraisal 
DQG�VRFLDO�PRGXODWLRQ�RI�EHKDYLRXU�LQ�]HEUD÷VK��'DQLR�UHULR�
Laboratory of R. Oliveira,  Instituto Superior de Psicologia Aplicada, 
Portugal

José Joaquim Fernandes 
Neural correlates of hierarchical learning

Laboratory of M. Botvinick, Neuroscience Institute, Princeton 
University, USA

Íris vilares 
8QFHUWDLQW\�DQG�GHFLVLRQ�PDNLQJ�LQ�WKH�KXPDQ�EUDLQ��
economics and motor control

Laboratory of K. Koerding, Rehabilitation Institute of Chicago, 
Northwestern University, USA

patrícia Correia
6HURWRQLQ�IXQFWLRQ�LQ�EHKDYLRXU
Laboratory of Z. Mainen, CNP

Maria inês vicente 
1HXUDO�PHFKDQLVPV�RI�XQFHUWDLQW\�LQ�EUDLQ�IXQFWLRQ�DQG�EHKDYLRXU
Laboratory of Z. Mainen, CNP

pedro Ferreira
Circuit analysis of epigenetic changes during the consolidation of skills
Laboratory of R. Costa, CNP

Margarida agrochão
7RZDUGV�DQ�HFRORJLFDO�DSSURDFK�WR�YLVLRQ��ZLUHOHVV�UHFRUGLQJ�IURP�UDW�9�
Laboratory of M. Meister, Department of Molecular Cellular Biology,   
Harvard U. Uni. University, USA
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Mariana Cardoso 
7HVWLQJ�WKH�5ROH�RI�&HUHEUDO�%ORRG�)ORZ�RQ�1HXURQDO�$FWLYLW\��LQ�0LFH�
2OIDFWRU\�*ORPHUXOL
Laboratory of A. Das, Department of Neuroscience, Columbia 
University, College of Physicians and Surgeons, USA

C O U R S E S 

2013

techniques of experimental neuroscience i 

16-20 Jan 
organisers: Adam Kampff (CNP), Michael Orger (CNP), Leopoldo Petreanu (CNP)
teachers: Adam Kampff (CNP), Michael Orger (CNP), Leopoldo Petreanu (CNP)

thinking about science & exercises in group building 

7-11 Jan
Coordinators: Alfonso Renart (CNP-FC) and Rita Venturini (CNP-FC)

History of Biological Concepts (iGC) 

14-19 Jan
Coordinators: Thiago Carvalho (IGC)
instructors: Elio Sucena (Instituto Gulbenkian de Ciência), Thiago Carvalho 
(Instituto Gulbenkian de Ciência), Lars Jansen (Instituto Gulbenkian 
de Ciência), Peter Bowler (University of Belfast, Ireland), Anthony Dean 
(University of Minnesota), Christen Mirth (Instituto Gulbenkian de Ciência), 
Jose Pereira Leal(Instituto Gulbenkian de Ciência),  Jonathan Howard (IGC/
University of Cologne), Rui Oliveira (ISPA, Joe Paton (CNP-FC)

techniques for experimental neuroscience

21-25 Jan

Coordinators: Adam Kampff (CNP-FC)

Fundamentals in neuroscience i Cellular physiology

28 Jan - 1 Feb
Coordinators: Joe Paton (CNP-FC), Marta Moita (CNP-FC)
instructors: Bassam Atallah (CNP-FC), Cindy Poo (CNP-FC), Nicolas 

Morgenstern(CNP-FC), Pedro

Fundamentals in neuroscience ii Synaptic physiology

4-9 Feb
Coordinators: Joe Paton (CNP-FC) and Marta Moita (CNP-FC)
instructors: Alex Reyes (NYU/CNS, USA), Magor Lorincz (CNP-FC), Zachary 
Mainen (CNP-FC), Joe Paton (CNP-FC), Christian Machens (CNP-FC) and Susana 
Lima (CNP-FC)

Fundamentals in neuroscience iii Synaptic plasticity

11-15 Feb
Coordinators: Joe Paton (CNP-FC) and Marta Moita (CNP-FC)
instructors:  Carlos Ribeiro (CNP-FC), Susana Lima (CNP-FC), Christian Machens 
(CNP-FC), Diasynou Fioravante (Harvard Medical School, USA), Marta Moita 
(CNP-FC), Megan Carey (CNP-FC) and Yazmin Cortes (CNP-FC)

techniques for experimental neuroscience

18-22 Feb
Coordinators: Adam Kampff (CNP-FC)

techniques for experimental neuroscience

25 Feb - 1 Mar
Coordinators: Adam Kampff (CNP-FC)
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Fundamentals in neuroscience neural Development and anatomy 1

4-8 Mar 
Coordinators: Luisa Vasconcelos (CNP-FC), Carlos Ribeiro (CNP-FC)
instructors: Chris Braun (Hunter College, NYC, US), Domingos Henrique (CNP 
and IMM) and Marta Moita (CNP-FC)

evolution

11-15 Mar
Coordinators: Isabel Gordo (IGC)
instructors: Brian Charlesworth (University of Edinburgh, UK) Thomas Bataillon 
(University of Aarhus, University of Montpellier, France), Lindi Wahl (University 
of Western Ontario, Canada and Instituto Gulbenkian de Ciência), Henrique 
Teotónio (Instituto Gulbenkian de Ciência) and José Alvarez Castro (Instituto 
Gulbenkian de Ciência)

Fundamentals in neuroscience neural Development and anatomy 2

18-22 Mar
Coordinators: Luisa Vasconcelos (CNP-FC), Carlos Ribeiro (CNP-FC)
instructors: Isabel Campos (CNP-FC), Luisa Vasconcelos (CNP-FC) and  Carlos 

Ribeiro (CNP-FC)

Computational neuroscience

1-5 Apr 
Coordinators: Alfonso Renart (CNP-FC)
instructors:  Alfonso Renart (CNP-FC) and Albert Compte (IDIBAPS, Spain)

Sensation and perception

8-12 Apr
Coordinators:  Joe Paton (CNP-FC) and Leopoldo Petreanu  (CNP-FC)
instructors:  Joe Paton (CNP-FC), Virginia Flanagin (LMU - University Hospital 
Munich-Grosshadern, Germany) , Alfonso Renart (CNP-FC), Luisa Vasconcelos 
(CNP-FC), Ekaterina Vinnik  (CNP-FC) and Leopoldo Petreanu

Movement and action

15-19 Apr
Coordinators: Rui Costa (CNP-FC) and Megan Carey (CNP-FC)
instructors:  Rui Costa (CNP-FC) and Megan Carey (CNP-FC)

neuroethology 

22-26 Apr
Coordinators: Michael Orger (CNP-FC), Eugenia Chiappe (CNP-FC)
instructors: Michael Orger (CNP-FC), Eugenia Chiappe (CNP-FC) and Matthias 

Wittlinger (Universität Ulm, Institute of Neurobiology, Germany)

Cognition

29 Apr - 3 May
Coordinators: Marta Moita (CNP-FC), Zachary Mainen (CNP-FC)
instructors: Marta Moita (CNP-FC), Zachary Mainen (CNP-FC)  

Brain and Body loops

6-10 May
Coordinators: Susana Lima (CNP-FC), and Carlos Ribeiro (CNP-FC)
instructors: Giorgio Gilestro (Imperial College London, UK) Susana Lima 
(CNP-FC), and Carlos Ribeiro (CNP-FC)

techniques for experimental neuroscience

13-17 May
Coordinators: Adam Kampff (CNP-FC)

laboratory rotations 

20 May - onwards 
CNP Laboratories
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T H E S E S

lab of eugenia Chiappe

Msc Thesis Awarded to Tomás Cruz in November, 2013 

'HYHORSPHQW�DQG�WHVW�RI�D�YLUWXDO�UHDOLW\�V\VWHP�IRU�WHWKHUHG�
ZDONLQJ�'URVRSKLOD
Instituto Superior Tecnico, Portugal 

lab of rui Costa

PhD Thesis Awarded to Eduardo Dias Ferreira in February, 2013

7KH�UROH�RI�VWUHVV�LQ�FRUWLFR�EDVDO�JDQJOLD�ORRS�SURFHVVLQJ�DQG�LQVWUXPHQWDO�
University of Coimbra, Portugal

lab of inbal israely

Msc Thesis Awarded to Inês Vaz da Cunha in September, 2013 

7UDFNLQJ�GHQGULWLFDOO\�V\QWKHVL]HG�SURWHLQV�LQGXFHG�E\�V\QDSWLF�DFWLYLW\�
University of Coimbra, Portugal

lab of adam Kampff

Msc Thesis Awarded to Francisco Ferreira in December, 2013 

'HYHORSPHQW�RI�D�KXPDQ�ZDONLQJ�PRGHO�&RPSULVLQJ�VSULQJV�DQG�SRVLWLYH�
force feedback to generate stable gait

Instituto Superior Tecnico, Portugal 

lab of Susana lima

Msc Thesis Awarded to António Dias in December, 2013 
+RZ�HDUO\�OLIH�H[SHULHQFH�VKDSHV�PDWH�SUHIHUHQFH�LQ�IHPDOH�PLFH
Faculdade de Ciências da Universidade de Lisboa, Portugal

lab of Zachary Mainen

MSc Thesis Awarded to Katherine Turco in September, 2013  
0DSSLQJ�WKH�6HURWRQHUJLF�6\VWHP��7RSRJUDSKLFDO�2UJDQLVDWLRQ�
RI�6HURWRQHUJLF�3URMHFWLRQV�IURP�WKH�'RUVDO�5DSKH�1XFOHXV
University of Coimbra, Portugal

lab of leopoldo petreanu

MSc Thesis Awarded to Rodrigo Dias in November, 2013 
'HYHORSPHQW�DQG�FKDUDFWHUL]DWLRQ�RI�D�ODVHU�VFDQQLQJ�SKRWR�VWLPXODWLRQ�
VHWXS�IRU�WKH�RSWRJHQHWLF�PDQLSXODWLRQ�RI�EHKDYLRXU�LQ�PLFH
Instituto Superior Tecnico, Portugal

lab of Carlos ribeiro

BSc Thesis Awarded to Gabriela Fioreze in August, 2013 

5DVWUHLR�JHQHWLFR�SDUD�D�LGHQWL÷FD©¥R�GH�UHFHSWRUV�DFRSODGRV�
D�SURWHLQQD�*�VHURWRQLQ«UJLFRV�HQYROYLGRV�QD�GHFLV¥R�QXWULFLRQDO�
HP�'URVRSKLOD�0HODQRJDVWHU
Federal University of Health Sciences of Porto Alegre (UFCSPA), Brasil

lab of Domingos Henrique

MSc Thesis Awarded to Williane Alves in November, 2013 
Dissecting the Pluripotent state in Embryonic Stem Cells

Faculdade de Ciências da Universidade de Lisboa, Portugal

MSc Thesis Awarded to Pedro Barbacena in December, 2013 

8QUDYHOOLQJ�WKH�UHJXODWLRQ�RI�'OO��H[SUHVVLRQ�DQG�LWV�IXQFWLRQ�GXULQJ�
embryonic neurogenesis

Faculdade de Ciências da Universidade de Lisboa, Portugal
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| 2007 INDP Students |

PhD Thesis Awarded to José Ribas Fernandes in Novemeber, 2013

+LHUDUFKLFDO�UHLQIRUFHPHQW�OHDUQLQJ�LQ�EHKDYLRXU�DQG�WKH�EUDLQ
Lab of Matthew Botvinick. Princeton University, USA

PhD Thesis Awarded to Iris Vilares in December, 2013

8QFHUWDLQW\�DQG�GHFLVLRQ�PDNLQJ�LQ�WKH�KXPDQ�EUDLQ
Lab of Konrad Kording. Northwestern University, USA
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