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Report  

1 �z Introduction 

�x Date and execution of  the visit : February 10-11 th 2011 

The site visit took place on February 10th  and 11th 2011. It st art ed by a general presentation b y the head 
of INMED Alfonso Represa and a presentati on by each leader of th e 11 t eams over th e t wo days. Each 
presentation  was foll owed by a discussion wi th  th e commit tee members and aft er each discussion, th e 
committ ee members had a 10 min door-closed meet ing . Next , the committ ee members spoke consecut ively 
with  the researchers, the students and postdoc currently  present  in the laboratory and, with  t he technical and 
administrativ e personel.  A discussion also took place wi th th e representativ es of  th e University of Aix-Marseil le2 
and INSERM. The last  part  of th e second day was reserved for a closed meetin g of the committ ee during which 
the fir st conclusions of the visit were formulated. 

�x History and geographical localization of the research unit, and brief  
presentati on of i t s field and scientific acti vities. 

INMED is located in Luminy campus at  Marseille. This Institu te was created in 1989 by Dr Ben Ari and 
belongs both  to I NSERM and Université de la Médit érranée. I t s main fi eld of research is the study of the 
development of l ocal neuronal networks of th e brain both in physiological and pathological conditions (Epi lepsy, 
Prader-Willy syndrom etc .).                                                                                                                                               

In 2006 this in stitu te was composed of 8 teams. It gr ew up to 12 teams from 2006 to 2009 with t he arriv al 
of new teams either is olated or associated , (team Prader-Wil ly syndrome;  team Genet ics of Epilepsies, team 
Pathophysiology of synaptic  plasticit y and th e FRM team; Maturation  of GABAergic microcircuits).   

In 2009 Mr. Repressa replaced Mr. Ben Ari at th e head of INMED. Y Ben Ari is sti l l in the Laborator y as a 
team manager (Team Developmental sequence, Infant il e Epilepsies and Neurological disorders). 

In the future (2011-2015) th is Institu te wi ll  be composed of 11 t eams. This is due t o the departu re of tw o 
teams (including one team AVENIR) and the fusion of t wo teams. In additio n, one of th e AVENIR t eam 
(Maturat ion and plast icity  of cort ical maps) is proposed t o become a ful l INMED team. 

�x Management team 

The new management  st rategy of  th e laboratory comprises a scient ific  council i nvolved in th e strategic 
evolut ion of th e lab (recruitment  of new teams, new scient ists, development of new plat form etc .) and a 
laboratory council with el ected and nominated representati ves for helping the dir ecti on in r esearch orientati on, 
research of  grants, t echnology tr ansfers, budget management , as well as improving working condition s withi n 
the lab (Human resources management,  formati on and training ).  
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�x Staff members (on the basis of the appli cation file submitted to the 
AERES) 

        Past      Future 

N1: Number of researchers with teaching duties (F orm 2.1 of the 
applicati on file)  

4 5 

N2: Number of full ti me researchers from research organizations 
(Form 2.3 of the application file)  

28 26 

N3: Number of other r esearchers including postdoctoral fellows 
(Forms 2.2, 2.4 and 2.7 of the application file)  

30 15 

N4: Number of engineers, techni cians and administrati ve staff wi th 
a tenured position (F orm 2.5 of the application file)  

18 16.4 

N5: Number engineers, technicians and administrative staff 
without  a t enured position (For m 2.6 of the applicati on file)  

14 11 

N6: Number of Ph.D. students (Form 2.8 of the ap plicat ion file ) 25  

N7: Number of staff m embers with a HDR or a similar grade 21 20 

 

 5



 

2 �z Overall appreciat ion on the research un it 

�x Summary  

The change in the directorship r epresented a challenging tran siti on, which has, however, been very   
successful.  

INMED made substant ial effort s during th e past 2 years to in crease t he st rength and th e independency of  
the scient ific  teams. The past 4 years INMED teams made highly origin al scientific contri bution s to their fields of 
research. The product ion is very good with more t han 100 papers over 4 years, some of t hem published in t he 
best journals  (Science, Nature neuroscience, Neuron etc).  The number of  grants obtained by t he dif ferent  teams 
is impressive.  

The global project is origin al and the inter action s with c linicians and genet icists will allow this in stitute to 
continue performing high quality rese arch. The feasibi lity  of th e global proj ect is strengthened by th e arriv al of  
many young scienti sts and new teams, the  development of highly efficie nt new technical platforms  and the 
combinat ion of classical and innovat ive t echnologies as for example fast calcium imaging and in vivo patch 
clamp recordings. 

A senior scient ist created an original teaching program (“ tous chercheurs” ) to promote scient ifi c research 
and to  init iate  High school and college students to  experimental procedures . In additi on this t eaching program 
allows diffu sing scient ific  knowledge t o associations of  pati ents. 

�x Strengths and opport unities 

This laboratory has an excellent level of p ublic ation  and a very good intern ati onal r ecognit ion.   

It  is one of th e best  laboratories of e lectr ophysiology in Europe. The teams developed new techniques and 
new animal models and th ey at trac ted many int ernational Post docs. 

They recent ly developed projects using human ti ssues. Accordingly the laboratory increased it s 
inter acti ons with clinician s. 

The arrival of new t eams that wi ll d evelop research area rel ated to  pathology, epigenet ic and 
environment  st rengthen th e general proj ect. 

There are strong inter act ions between t he diff erent t eams which st rengthen the quali ty of th e research 
proj ect . 

Most of th e teams have a very good level of f unding fro m external sources. They have stable 
collaborati ons with fore ign partn ers.    

Overall the general pr oject is str ongly supported by the University as exemplifi ed by obtaining a « Chaire 
d’ excellence » and by INSERM as exemplified  by th e number of  researcher position s. 

The creati on of an original teaching program (“ tous chercheurs” ) makes th is laboratory an example for 
teaching th e scientific kn owledge to non-speciali st  and to  High school students. The teaching strate gies have an 
intern ati onal recognit ion as exemplifi ed by a recent publicat ion in PLOSbiol. 

�x Weaknesses and threats 

Some small groups perform too much collaboration that  are out of th e scope of th eir research area, which 
can be detri mental for th eir  own projects. 

The quali ty and the efficac y of  th e animal faci liti es are poor. 

The administ rativ e staff  is not enough; therefore too many administ rative  responsibiliti es and tasks are 
devolved to  th e team leaders, which could decrease th eir efficac y in making research.  
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�x Recommendations 

The comit y st rongly encourages the director and th e diff erent m embers to cont inue on th e same way, 
developing high impact  scientific proje cts in a studious and fri endly atmosphere.   

The Institute should  be helped to improve th e animal facilities  on the “L uminy site”.   

A general r ecommendati on to a lleviate administrativ e work, which pert ains to th e whole insti tute, is to  
create a posit ion for an administ rativ e assistant with  a research background, and qualifi ed t o coordinate and 
help wi th  the submission of grants and wi th other scient ific  bureaucrat ic responsibil itie s. 

�x Production results 

The laboratory has an excellent  scient if ic product ion. Since 2006 t his laboratory has publi shed 128 per 
reviewed papers some of the m being published in high ranked j ournal (Science, Neuron, Nature Neuroscience,  
PNAS, TNS, J Neurosci.  Etc) 

 

A1: Number of permanent researchers with teaching duties 
(recorded i n N1) who are active i n research  

5 

A2: Number of permanent researchers without teachi ng duties 
(recorded i n N2) who are active i n research 

26 

A3: Ratio of members who are active in research among staff 
members [(A1 + A2)/(N1 + N2)] 

1 

A4: Number of HDR granted duri ng the past 4 years (Form 2.10 of 
the application file)  

5 

A5: Number of PhD granted during the past  4 years (Form 2.9 of 
the application file) 

15 
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3 �z Specif ic comments  

�x Appreciation on the results 

The past 4 years INMED teams made highly orig inal scient ific  works that  cont ribute t o a bet ter 
understanding of the  development of the local neuronal networks and t he determ inat ion of the impact  of 
altered developmental pr ocesses on th e functional properties of adult netw orks that tr anslate into p athologies 
such as epilepsies and mental retardat ions.  

By using innovativ e techniques and preparation s, as for example high resoluti on bi photon imaging, 
isolated hippocampus preparation and in vivo recordings, they described a new step in the matura tion  of  
hippocampal and neocortic al network activity inv olvi ng intrins ically oscillating correlated neuronal assembly 
before the emergence of synapt ically driv en activi ty . 

They showed that kainate receptors are select ively involved in th e genesis of the theta activit y in O-LM 
neurons. 

They found t hat short ly before offspring delivery, GABA become tran sitory inhi bito ry in the embryo in 
response to maternal oxytocin release, thus preventin g anoxic episode damages during delivery.  

They found t hat developing hippocampal networks fo llow a scale-fr ee topology, and th ey discovered a 
subtype of im mature interneurons possessing widespread axonal arborisati ons that  regulate th e entir e dynamic 
of th e network. 

Using an animal model of mental retardat ion related t o double cort in mutat ions, t hey found t hat  
migrat ion disorders produce alteration s not only on neurons th at fai l t o migrate but also in th eir pr ogrammed 
target area. This phenomenon is li kely t o play a major r ole in cortic al dysfunction  of DCX brain. 

In addition  INMED also developed coll aborations with  clinicians. The t eams built new strategies based on 
the use of human resected materials (Coll aborati on wi th Pediatric neurosurgery departments at Foundati on A 
Rothschild and Hospit al Necker in Paris) and on the development of new animal models to b et ter understand 
network developmental re lated disorders observed in epilepsies and mental retar dations. For example, by 
combining electrophysiolog y, calcium im aging and morphology th ey showed th at t he high excitabilit y of Sturge 
Weber cortical ne urons may contribu te  to increased network activ ity . Moreover they al so demonstr ated that  
GABA mainl y plays an antic onvulsive role in thi s epil eptic syndrome.  

Finally INMED developed a new plat form t o generate animal models of neurological disorders by an in 
utero t ransfection  approach. This platf orm is now fu ll y functi onal but has already led t o th e production o f an 
animal model of double cort in mut ati on syndrome.                  

INMED has a high rate of publicat ion. They published 102 original papers fro m 2006 to 2010 in good 
j ournal to hig h ranked jour nal including  2 Science (2006 and 2009)+ 2 Science in collaborat ion, 1 Nature Genet ic 
(2009), 1 PLOSbiol (2010),  1 Neuron (2007), 1  PNAS (2006), 12 J Neurosci.  Etc  They also published many reviews 
in high ranked journal such as TINS, Current opinion in Biol,  Ann review etc.   

And th ey obtained 2 Patents 

From June 2010 INMED teams published 26 very original papers includ ing 1 paper in Science and 3 papers 
in Nature Neuroscience (Manzoni’ s t eam),   They also publi shed one paper in  Neuron, one in Brain, one paper in  J 
Neuroscience, several papers in Hum. Mol Gen, one review in TINS, one in Curr Op Biol etc . 

They part icipated t o books (28 contribut ions) and also t o domest ic pr esentation s (4 to general public ).  

They were often invite d abroad :  92 invited  conferences in for eign countries inclu ding invited con ferences 
in internation al meeting , 46 oral presentations to intern ational meet ings and more than 60 poster presentation s 

They Organized 9 nati onal congresses or workshops and 2 satellit e intern ati onal Meet ings (SFN, EMBO) 

In the last  4 years, 15 students passed their PhD. 
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�x Appreciati on on the  impact, the  attracti veness of the research unit and of the 
quality of its links with internatio nal, national and local partners  

Some of th e INMED staff members obtained High awards. The previous director being sti l l  a member of 
INMED obtained th e highest pri ze of INSERM, th e prize of th e European Society of Epil epsy, t he Rotary BRAIN 
research Prize and he is Doctor Honori s Causae at  Liège University (Belgium). 

The new director was Lauréat FRC rotary club,  operati on Espoir en tête 2009  

The leader of  the t eam “ Maturati on of f unction al cort ical GABAergic microcircuit s” was a winner of a 
Lili ane Bet tencourt g rant, o btained a FRM t eam distinct ion and a ERC starting  grant from European communit y. 

INMED staff m embers are often invit ed to seminar series or meet ings. They also part icipat e as reviewer of  
ju ries for th esis and HDR. They also act r egularly as reviewers for in tern ati onal j ournals.  

INMED teams reach a very good level of attr activ eness and a very good internat ional visibilit y. In th e past 
4 Years INMED teams attr acted 31 post docs. Among them 14 post doc have work in  the insti tute for a mean 
period of 2 years. 12 postdoc came from fore ign countries incl uding USA (2),  Canada (1) and Japan (1). 

INMED attr acted over 16 new researchers with  permanent position and a PI (Chaire d’ Excell ence” C 
Rivera). They also attr acted a very good t eam (O Manzoni). 

Their  abili t y t o raise funds and t o successfully apply for competi t ive funding is impressive: 22 ANR grants, 
4 European projects in addit ion to AFM, FRM, FRC-rotary grants and regional grants (region PACA). 

The t eams have stable collaborat ions with foreign partners and some of t hem part icipate to internat ional 
or nation al scientific  networks. 

INMED organized satel lite  meet ings to  inte rnat ional meetin gs and workshops. For example EMBO meet ings 
series every year and an European winter school in Austri a in 2009. They organized symposia for th e French 
society of Neuroscience and th e laboratory director i s a member of  the organizing commit tee for 2011 meet ing 
of the French Society of Neuroscience 

INMED include a space for biotech companies and 2 patents were obtained by INMED staff  members.  

The inst itute de velops or inte grates networks gatherin g together clinicians and genetici sts. It is also 
engaged on the creati on of a new biot ech company aimed to i mprove the valorization  of  INMED discoveries 
(INSERM tr ansfert).  

In the past 4-years, INMED made signific ant effo rt to  improve it s socio-economic partnerships. 

INMED organizes every year practic al workshops to make th e general public  understand the latest 
advances in research.   

INMED is activ ely involved on the diffu sion of science.  

The group created an original t eaching program (“ tous chercheurs” ) to p romote scient ific  research and t o 
init iate high school and college students t o experimental procedures. In addit ion t his t eaching program allows 
diffu sing scient ific  knowledge to  associations of pati ents.  

�x Appreciati on on the  management and life of the research unit 

The change of dire cti on was a sort of challe nge being now st rongly successful.  

INMED made substant ial effort s during th e past 2 years to in crease t he st rength and th e independency of  
the scient ific  t eams. Accordingly, every t eam got  fin ancial supports fro m various sources including ANR and 
Europe.  

Under th e new director management  the institu te sustains activ e coll aboration  between t eams result ing 
in a greater efficiency in r esearch activiti es and reduced costs. The head of th e laboratory also promoted t he 
development of new lin ks with  genetici sts and clinicians t o improve the tr ansfer of knowledge and to  help t he 
redefinition  of  specific scient ific objec t ives and to promote futur e programs.  
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One of th e original new  features  of th e management  policy is the creati on of a scient ific labor atory 
council to h elp th e director in de fining n ew research orientati ons, in impr oving technology tr ansfer and resource 
management , in d etermini ng the best strategies to obtain grants, etc . Such a coll egial dir ect ion non solely 
makes all scient ists responsible for the fate o f th e insti tute but also allowed th e institu te to built s ophistic ated 
technical platforms,  which certainly st rongly improved th e qualit y of th e scientific producti on of each team.  

This last 4 years INMED att racted over 16 new researchers with  permanent p osit ion. They recruited 4 
“c hargés de recherche”  INSERM, 1 “ directeur de recherche” I NSERM, 1 Professor (Universit é de la Médit erranée) 
and 1 “Chaire d’ Excell ence”. They att racted fro m other l abs 6 young researchers (CNRS, INSERM or associate 
professor : MCU). 

In additi on INMED attr acted 1 t eam from Inst itut  Magendie in  Bordeaux (1 DR1 INSERM;1 CR1 CNRS; 2 
Postdocs; 1 technicia n; 6 PhD students, among them 4 will  defend their thesis in 2011 and 2 in 2012).  

Under the new dir ect ion, INMED strongly impro ved th e contributi on to loc al education and trai ning. The 
institu te developed or cont ribut ed to several educati onal progr ams in Marseill e and Paris.   Professor and 
associate professors belonging to INMED have standard teaching acti vities bu t INMED also provided advanced 
courses for master students. 

INMED is acti vely involved in the diffu sion of science. Remarkably, the creati on of an origin al teaching 
program (“ tous chercheurs” ) to promote scient ific  research and to initiat e High school and coll ege students to  
experimental procedures is highly original and was successful: during th e last 4 years all r esearchers from th e 
institu te t rained 92 graduate students and hosted 112 school classes (about  3250 students).   

In addition  t his teaching program, they used similar str ategies to diffu se scient ific  knowledge t o 
associati ons of pati ents, and INMED organizes every year practic al workshops to make the general public 
understand th e latest advances in research. 

�x Appreciation on the s cientif ic strategy and the project 

Understanding neuronal networks development i s th e main proj ect of INMED. It i s import ant to  note th at 
almost all teams analyze several aspects of th e physiological  and pathological development o f the merging 
neuronal network in  th e developing brain . 

The feasibili t y of th e general proj ect i s strengthened by the arriv al of new teams and of several young 
scient ists as well  as of a t ranslat ional part nership with genetici sts and clinic ians. It is obvious that the 
comprehension of brain  pathologies and the development of n ew therapeutic  strategies require firs t a good 
knowledge of how pathology alters neuronal netw orks construction  and operati on. 

In their futu re proj ect th ey will address import ant question s allowing to e lucidate the rules and factors 
that g overn and modulate import ant developmental steps of neuronal network construction , and to i dentif y 
steps and phenotypic checkpoints susceptibl e t o be being important for a p roper constru ction  of th e mature 
brain.  Finally, pathologies linked to environmental f actors (addictiv e behavior, vir al in fect ions and nut rition al 
paradigms) wi ll a lso be considered in th is proj ect with  the aim of c hallenging th e respective r oles of genes and 
environment on brain c onstruction.  

The feasibi lity of this pr oject i s excellent  according to t he complementary competences of each team. 
The high level of in ter act ions between t he t eams and the presence of very good technical pl at forms are also 
strong guarantie s for th e feasibili t y of  th is long-t erm project .  The project  is strengthened by th e use of a mult i 
disciplinary approach (molecular biology, morphology and electr ophysiology), the combinat ion of classical and 
new technologies (Elect rophysiology in vivo, ex vivo and in vitro; imaging te chniques using fast calcium imaging; 
volt age sensit ive dye imaging combined with  electr ophysiology; single partic le tr acking; optogenetic s; in utero 
brain tr ansfection ), th e use of several in vitro  preparations and t he development of new a nimal models. For 
example, newly developed in vivo techni ques have been introduc ed to  perform pharmacological profiling of the 
act ivit ies in the maturing brain and allowing whole-cell  recordings in free ly moving rats.    

INMED has the necessary fin ancial r esources to conduct  th is ambitiou s proj ect  with  an average income of 
3700 K€ per year. The only concern is th e animal f acilit ies of INMED that  must be improved signif icant ly. This is 
especiall y important since they wil l use increased numbers of animal models including tr ansgenic mice. The 
“Université de la Médit erranée” h as the proj ect not fo rmalized yet t o buil d a large scale OPS animal facili tie s, 
but a bett er i nter act ion between th e University representativ es and the diff erent research instit utes appears to 
be required to  warrant th e success of thi s proj ect . 
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4 �z Appreciat ion team by  team and/or  project  by  project 
projet  (to be pasted as many as needed) 

Title of the team  1 :Developmental  sequences, infantil e epilepsies and 
neurological disorders 

�x Name of the team or project l eader: Yehezkel BEN ARI 

�x Staff members 
        Past      Future 

N1: Number of researchers with teaching duties (F orm 2.1 of the 
applicati on file)  

1 0 

N2: Number of full ti me researchers from research organizations 
(Form 2.3 of the application file)  

4 6 

N3: Number of other r esearchers including postdoctoral fellows 
(Forms 2.2, 2.4 and 2.7 of the application file)  

4 4 

N4: Number of engineers, techni cians and administrati ve staff wi th 
a tenured position (F orm 2.5 of the application file)  

2 2 

N5: Number engineers, technicians and administrative staff 
without  a t enured position (For m 2.6 of the applicati on file)  

1  

N6: Number of Ph.D. students (Form 2.8 of the ap plicat ion file ) 3  

N7: Number of staff m embers with a HDR or a similar grade 2 3 

�x Appreciation on the results 

This team has a long history of developing and pursuing excepti onally creati ve avenues of research. Most  
of th e work is inspired by their  seminal observation  th at  in immature  CA3 pyramidal cel ls GABA is excita tory 
rath er than inhibitor y.  Subsequent wor k characteri zed th e underl ying mechanisms, the ro les in normal brain 
development, a nd the pathological consequences leading t o neuro-developmental disorders when this process is 
disturbed.  More recent ly,  efforts  have been init iated to  tran slate these findings into th erapeut ic applicat ions. 
Specific ally, t he t eam leader and coworkers have coll aborated wi th  clinicians and have found that bumetani de 
modifi es chlor ide gradients in the brain, which shows promise in curtailing seizur es and which reduced symptoms 
in pati ents with infantile au tistic  syndrome.   

This group publi shed 72 papers (2006-2010) includ ing top jour nals such as Science, Neuron, J 
Neuroscience. Several publi cations emerged every year from coll aborations within INMED and also with  external 
int ernat ional researchers. 15 t heses were completed for a ll of INMED (2006-2010) – unclear how many of t hese 
were from the Ben-Ari group. 

�x Appreciati on on the  impact, the  attractive ness of the team and of the qual ity of 
its links with international, nati onal and local partner s 

The leader of the team obtained 4 awards, 28 invitati ons to conference and symposia.                    
The team att racted foreign and French post-docs to the Marseill e region, in cluding numerous highly qualifi ed 
post-docs. Moreover, t argeted recruitment of  various speciali sts has helped t o maintain  an excellent l evel of  
technical experti se at INMED. 

The lab was able to raise 1,550,615 € ((2006-2010) thr ough grants, al though part  of this sum is shared in 
the context  of 2 EU  grants (EU FP6 and EU FP7). In addit ion t hey received a Marie-Curie Fell owship. 

The team is coll aborating with 5  external labs and is part  of  th e EU FP7 consortiu m 

The demonst rat ion of the importance of altered neuronal chloride gradients in the developing nervous 
system has had a maj or i mpact  on numerous domains of neuroscience. 
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With respect to pot ent ial economic benefits , the laborat ory has three granted patents stemming from 
their work.   

In addition , t he t eam leader has institu ted a tr aining program for MDs and PhDs in France and has 
organized a European winter school for young researchers. He also fr equent ly gives lectures for general 
audiences including on radio and te levision. 

�x Appreciation on the s cientif ic strategy and the project 

For the period 2012 to 2015, th e t eam has presented a strong proposal focusing on th e investigation  of 
infantile  epilepsies. These projects represent a furthe r step in t heir endeavor to tr anslate fin dings in t he 
laboratory during the past several years into therapeutic  applic ations. Y Ben-Ari heads a strong team, many of 
whom have worked t ogether with hi m for numerous years. In 2013, he plans to  step down as leader, and the 
team will  be split into  two groups. 

INMED has demonstr ated an exception al r ecord for successful interacti ons among the diff erent  
laboratories. The various teams readil y share experti se, knowledge, and equipment , refl ect ing an equitable 
dist ribut ion of  resources. The t eam leader has recent ly proposed an original hypothesis whereby he posits t hat  
neurons that fail  to  migrate properly become “mi splaced” , such that th ey can no longer respond to  normal 
physiological cues. As a result , he suggests th ese cells are suspended in a termin al immature state, in which they 
trig ger pathological electri cal signals. Several of th e proposed projects are designed to substant iate th is 
hypothesis. 

Cutting edge techni ques include the implantation of a mult i-patch robot permitti ng the recording from 6 
neurons at a ti me. In addit ion, the lab will use the chlori de sensiti ve dye clomeleon t o tr ack developmental 
shifts in g radients.  Finally, INMED has created a post genomic platf orm f or the creation  of  new mouse lin es that 
model neurological di sease.  

�x Conclusion  

�x Summary 

This team is exception all y productive, publishing regularly in top research jou rnals. Their  work and 
hypotheses have intern at ional imp act  on the fi eld of neurodevelopment  and epil epsy. With the extensive 
experience and solid t rack record of thi s laboratory,  i t  is cert ain that t hey will achieve most  of the goals 
outlin ed in th eir research plan . 

�x Strengths and opportun itie s 

INMED is housed in a modern facili ty w ith excell ent inf rast ructure an d a careful ly th ought out  
organization of teams with complementary expert ise. This team drawing on several decades of experience in 
basic research, i s now ideally suited to  tr anslate their fin dings into t reatments for pati ents. In fact , they have 
recently begun with c linical te sts of bumetanide  to regulate neuronal chloride gradients. Thus, this l aboratory 
has a strong vision of wh ich biol ogical and medical pr oblems th ey are tryin g to solve, and has clear experimental 
strategies in how to address these issues. They are studying important qu est ions concerning the potent ial 
ameliora tion of infa nt ile  epilepsies, which can markedly affect  neurodevelopment  and th e future qualit y of l ife 
of afflic ted individuals. 

�x Weaknesses and threats 

As mention ed above, in 2013 thi s t eam wi ll b e divi ded into t wo groups.  

The fir st group is well fun ded and wil l consist of 3 postdocs and 1 PhD student. However, th e other group, 
consisting of 1 po stdoc and 2 PhDs, does not have independent fu nding at  present , which the evaluati ng 
committ ee sees as a potent ial problem if  the ANR grant pr oposal for which t eam leader of th e second group is 
applying i s not successful.  

�x Recommendations 

The evaluatin g committ ee suggests that the fir st group should be given th e status of a fu ll y independent  
team early during the year 2012, in or der to f acilit ate a smoother tr ansition wh en the actual te am leader steps 
down as th e team leader. A very special care should be given to th e tr ansition  between one t o two teams. 
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Title of the team 2: Early acti vity in the de veloping brain 

�x Name of the team or project l eader: Rustem KHAZIPOV 

�x Staff members 
        Past      Future 

N1: Number of researchers with teaching duties (F orm 2.1 of the 
applicati on file)  

1 1 

N2: Number of full ti me researchers from research organizations 
(Form 2.3 of the application file)  

1 1 

N3: Number of other r esearchers including postdoctoral fellows 
(Forms 2.2, 2.4 and 2.7 of the application file)  

2 2 

N4: Number of engineers, techni cians and administrati ve staff wi th 
a tenured position (F orm 2.5 of the application file)  

0 0 

N5: Number engineers, technicians and administrative staff 
without  a t enured position (For m 2.6 of the applicati on file)  

0  

N6: Number of Ph.D. students (Form 2.8 of the ap plicat ion file ) 2  

N7: Number of staff m embers with a HDR or a similar grade 1 1 

 

�x Appreciation on the results 

This is an excellent group with a creative  PI. The group has published excellent pape rs in the best  
journ als. The group is still in contact with the Buzsaki lab in the USA, which defini te ly represents an asset, 
with out int erf ering wi th the independence of th e PI.  

This team did some maj or di scoveries on the development proc esses leading to mature cortic al networks. 

They discovered a central role  of peripheral embryonic activiti es on the r egulation  of th e merging cortica l 
network elect rical activi ty . Using a multi disciplinary approach they discovered that spontaneous movements of  
premature human neonates t rigger delta -brush oscillat ions in t he central cortex in a somatotopic manner 
suggestin g that spontaneous fetal movement  provide sensory st imulation  and drive electric al oscill ati on in the 
developing somatosensory cort ex cont ri buting to  the format ion of cortica l body map. They showed that 
spontaneous retin al waves are tran smitt ed and drive elect rical acti vity  in th e visual cortex, which again suggest  
that the int eracti on between the retinal waves and th e spindle bursts in th e cortex con t ribu tes to th e 
development of th e visual cort ex In addition  th ey demonstr ate that  cholinergic inputs f acilit ate V1 spindle burst  
in the visual cort ex and th at th e earl y development of visual processing is governed by a conserved intrin sic 
program that switc hes th alamocortic al r esponse propert ies in antic ipation  of patt erned vision. They also shown 
that  spindle burst  oscill at ions of neonat al rat  barrel cort ex are driven by th alamocortica l and intr acortic al 
glutamatergic synapses and are compart mentali zed by GABAergic synapses. 

They discovered th at  depolarizing action of GABA in th e immatur e CNS is highly plastic and it i s subj ect to 
hormonal regulation . Eff ect ively  th ey have shown th at the product ion of oxytocin by t he mother during delivery 
induces a tr ansient excitatory-inhibit ory switc h in the action of GABA in th e neonate.  

Finall y they demonstr ate that th e depolarizing action  of GABA required to be excita tory  in the p resence 
of a voltage-gated persistent  sodium current  in postsynapt ic neurons (neuron 2010). 

This small t eam has an excell ent scient ifi c production  with  2-5 papers per year. Since 2006 th is team has 
published papers in high ranked jo urnal (1 in Science in 2006, 1 in Neuron 2010, 3 in J Neuroscience in 2006, 
2007 and 2010) inclu ding one review in  Physiological re views, one in TINS, 
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�x Appreciati on on the  impact, the  attractive ness of the team and of the qual ity of 
its links with international, nati onal and local partner s 

Considering the general inter est and the impact  of the work produced by the t eam leader, his 
intern ati onal visibi lit y is rapidly increasing with  15 invite d conferences to in ternational congresses. The t eam 
leader organized one TINS/INMED conference in 2006. 

Suffic ient funding is secured to carry out th e current pr ojects. The t eam is working well and has a number 
of highly moti vated scienti sts.   

�x Appreciation on the s cientif ic strategy and the project 
The proj ect is foc used on the network mechanisms and physiological ro les of spindle-bursts in  cortic al 

development.  

Their centr al hypothesis being logical wit h previous team’s data is th at spindle-burst and delt a-brush are 
endogenous thalamocortica l oscil lat ions, driv en by t he sensory peri phery and implicated in cortic al maps 
formati on.  

The proj ect  is divided in 4 tasks 

In a fir st task they wi ll determine th e neuronal network involved in spindle bursts generati on including 
the thalamic participati on, the in trac olumnar and horizontal spread of spindle bursts and t he impact of he 
developmental changes in GABA signaling from excita tor y t o inhi bit ory in th eir  generation 

In a second t ask they will  explore th e relation ship between th e developmental changes in spindle-bursts 
and delt a-brushes and th eir switch to a dult activit y patt erns with  the developmental changes in the sensory 
signal processing in somatosensory, visual and audit ory systems. 

In a third task t hey will  determine t he physiological role of the spindle-bursts.  

Their main hypothesis is a competiti on via spindlebursts between sensory inputs for the ir cortic al 
representatio ns.   

In a last t ask they wi ll address the question of th e role GABAergic in tern eurons in the generati on of the 
early activi ty patt erns in vivo wi th a special at tenti on to  the physiological im pacts of pathological plasticity in 
GABA signaling in neonatal hypoxia, epil epsy and pain. 

This proj ect  addresses inter esting question s of earl y neuronal development wi th  very creativ e 
approaches.  

The proj ects are feasible and much preliminary data provides also proof of principle of some of the basic 
hypothesis. 

The team has a good size, but wil l cert ainly grow over the n ext few years. Resources allocated to thi s 
team are well  invested. 

The team has establi shed an impressive array of cutting e dge technological approaches. We were 
particul arly impr essed by t he creating use of caged GABA in vivo (pi pett e fil led with ruby -GABA and photolysis 
through a f iber inserted  into  t he pipett e).  These experiments carry the potent ial  to  study t he polarity  of GABA 
tran smission in vivo and yield some defin ite answers on long-standing question s in t he fi eld. 

�x Conclusion  
�x Summary 

This group with a cre ative PI carri es out research with  great rigor and care. 

�x Strengths and opportun itie s 

The team has a creative  use of cutting edge techniques. They raise very inte resting research question s 
and have the potent ial to  provide definiti ve answers. This team is sti ll in  an ascending phase. 

�x Weaknesses and threats 

The PI wil l have to ensure t hat h is independence is not question ed. He should be more active to promote 
the visi bili ty  of his lab. With great stories at hand, he can definit ely have an impact  th at wi ll  boost his career. 

�x Recommendations 

This team is very successful and t he PI is encouraged to mainta in the same qualit y of research, 
productivi ty  and funding. 
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Title of the  team 3: Alterations i n cortical development and epil eptogenesis 

�x Name of the team or project l eader: Alfonso REPRESA/  Carlos CARDOSO 

�x Staff members 
        Past      Future 

N1: Number of researchers with teaching duties (F orm 2.1 of the 
applicati on file)  

2 2 

N2: Number of full ti me researchers from research organizations 
(Form 2.3 of the application file)  

3 3 

N3: Number of other r esearchers including postdoctoral fellows 
(Forms 2.2, 2.4 and 2.7 of the application file)  

3 0 

N4: Number of engineers, techni cians and administrati ve staff wi th 
a tenured position (F orm 2.5 of the application file)  

2 2 

N5: Number engineers, technicians and administrative staff 
without  a t enured position (For m 2.6 of the applicati on file)  

0  

N6: Number of Ph.D. students (Form 2.8 of the ap plicat ion file ) 3  

N7: Number of staff m embers with a HDR or a similar grade 1 3 

 

�x Appreciation on the results 

Malfo rmati ons of cortic al development (MCDs) are recognized causes of mental retar dation and epilepsy. 
This team aims to understand the pathological basis of br ain malfor mation s. They propose to focus on the 
pathophysiological mechanisms responsible for epileptogenesis. Specific all y, th ey aim t o use genetic , molecular 
biological and imaging approaches to study both normal and abnormal cortic al development.  Their main results 
are:  

- Identifica tio n of  a mutat ion in a locus on 5q14.3-q15 responsible for a new PNH syndrome, and 
development  of an experimental design that allows for rapid functiona l evaluation o f th e role of candidate 
genes in neuronal migration.  

- Establishment of an animal model of Perivent ricular Nodular Heterotopi as, using in utero  
elect roporati on of RNAi vector s, which al lows for determining th e function al consequences of fli lamin 1 
mutation s in neuronal migration and corti cal layering.   

- Analysis of  the  rel at ionship between altered cell  migration  induced by doublecort in gene knockdown in 
uter o and cort ical  activit y. They discovered that ra ts became pro-epileptog enic follow ing such knockdown, th us 
demonstrat ing that  subt le developmental alteration s of the cortex can y ield epilepsy. 

  - Finall y, deregulati on of  glutamate homeostasis (block of glutamate tr ansporter) th at can lead t o 
epil eptic paroxysmal burst ,  could involve the activa tion  of  extra synaptic NMDA receptors. 

The number and qualit y of publicat ions, communicatio ns and other output s by th e group is very good. The 
team publi shed 22 papers and 10 papers in coll aborati on since 2006. The team leader publi shed 7 papers as last 
author, some in very good journa ls. 

The group appears to have a good balance of experti se, and have established collaborati ons locally and 
with well -known groups in France and inte rnat ionally. 

 15



 

 
 
 
 

�x Appreciati on on the  impact, the  attractive ness of the team and of the qual ity of 
its links with international, nati onal and local partner s 

Members of t he group have been represented well i n intern ational scient ific activiti es (>10 invited 
conference per year). The team was successful in  raising in excess of 1.5 million  Euro fro m nati onal and 
European organization s. 

The partici pation of group members in stable scient ific  networks within  France and with  for eign partn ers 
is satisfac tor y. 

�x Appreciation on the s cientif ic strategy and the project 

In th is proj ect, the t eam wil l investigate whether the epileptogenic foci involved ectopic neurons, the 
normotopic cort ex or both  by taking advantage of new rat models of cort ical  malformat ion disorders obtained 
using in utero RNA interf erence. The ambitiou s goal will be t o ulti mately suggest  new therapeutic  st rategies to 
ameliora te epilepsy in patients.   

To address these question s, th ey wi ll u t iliz e molecular biol ogical t ools to select ively manipulate th e 
excitabilit y of  ectopic/ normotopic neurons (optogenet ic) and t o describe th eir connect ivit y in vivo.  With this 
approach th ey hope t o understand how th ese neurons partic ipate in the generati on of  seizures.  

- In a fir st task they wi ll perform in viv o functional assays using RNAi in rodents to i dentif y new PNH genes 

- In a second task they will de termine the mechanisms of genesis of MCD associated to Flna mutation s and 
lissencephaly lin ked to mutation s in the tran scription  factor ARX. This part of th e project  is supported by 
preliminary result s showing disruption  of r adial glial cell s associated with  Flna mutation s. Because it was 
supposed that ARX mutatio ns could alter GABA neurons development they wil l evaluate th e impact  of diff erent  
ARX mutation s on neuronal survival, migrati on and dif ferenti ati on, by t argeting pyramidal cell neuroblasts or 
intern eurons, in vitro and in vivo.  

- In a thir d task they wi ll p erf ormed a morphofunction al analysis of het erotopic networks. For example, 
they will evaluate th e axonal distribu tio n of “ec topic” neurons and identif y th eir targ et cells as well as t he 
functional properti es of thi s abnormal network.   

- In a last task they proposed to determine t he functi onal repercussions of corti cal migrati on disorders 
and then th ey expect  to i dentif y th e seizure-generati ng structure and i ts connectivity and th en t o generalize 
their  data to patien ts with  cortica l malf ormation s associatin g ectopic neurons. 

The proposed scientific project ou tlin ed on is logically laid out .  One of th e main att ractions is the 
multi disciplinary approach of the proposal. 
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�x Conclusion  
�x Summary 

This is a st rong t eam with good output ,  good scientific environ ment and good funding.  The proje ct is 
logical and wel l organized. This team is productiv e, publishing regularl y in very good j ournals. Their work and 
hypotheses have inte rnat ional impact  in t he fiel d of neurodevelopment  and mental retardation . With th e 
extensive experience of th e t eam leaders, i t  is cert ain that th is team will  achieve most of  th e goals outlin ed in 
their research proposal. 

�x Strengths and opportun itie s 

The scient ific  proposal, although somewhat ambiti ous, wi ll have important scientific  implication s. 
Identify  new genes that play important r oles in neuronal migrati on is an import ant issue and to analyze th e link 
between genotype and phenotype and identify the process leading to d evelopmental al teration  of neuronal 
circuit wi ll g ive results of great in terest for bett er understanding neuronal network development processes as 
well as the consequences of  th eir alterati on on CNS diseases. 

�x Weaknesses and threats 

There is some uncertainty as to whether th e proposed experiments to understand the generati on of  
epil eptic  seizures in animals will achieve the stated goal (to u ltim ately propose novel th erapeutic  strategies for 
human pathol ogy: task4). 

�x Recommendations 

A ref lect ion must  be done for some of the proposed experiments in task4 related to th e generati on of 
epil eptic  seizures They should be more convincing about the fin al goal of thi s part  of  th e project (to  ulti mately 
propose novel th erapeutic  strategies for  human pathol ogy).  
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Title of the team 4: Role of KCC2 and BDNF in const ruct ion of cort ical and 
hippocampal neuronal  networks 

�x Name of the team or project l eader: Jean-Luc GAIARSA / Igor MEDYNA 

�x Staff members 
        Past      Future 

N1: Number of researchers with teaching duties (F orm 2.1 of the 
applicati on file)  

1 1 

N2: Number of full ti me researchers from research organizations 
(Form 2.3 of the application file)  

2 2 

N3: Number of other r esearchers including postdoctoral fellows 
(Forms 2.2, 2.4 and 2.7 of the application file)  

6 1 

N4: Number of engineers, techni cians and administrati ve staff wi th 
a tenured position (F orm 2.5 of the application file)  

3 3 

N5: Number engineers, technicians and administrative staff 
without  a t enured position (For m 2.6 of the applicati on file)  

0  

N6: Number of Ph.D. students (Form 2.8 of the ap plicat ion file ) 6  

N7: Number of staff m embers with a HDR or a similar grade 3 3 

 

�x Appreciation on the results 

This is a consortium  of tw o research groups where one focuses on the secretion of BDNF in neuronal cultures 
and the traffi cking and expression of KCC2. The link is given by the observat ion th e KCC2 expression is 
modulated by BDNF. As such this is an inter esting question . They see their work in relation ship to synapse 
development. 

The output  of  the two teams th is past  4 years is really correct (14 papers). The two PI already published 
papers as coauthors in J Neurosci (2008) and in Mol Neurol  (2009). In  addition , th e t eam leader of th e first t eam 
(BDNF) was a co-author in Physiol r eview paper (2007). He publi shed 2 papers in J physiol and in Commun Integr 
Biol as a the last  author in 2008, 1 paper in J Neurosci ( la st author) in 2009 and 1 paper in EJN in 2010 (last 
author). The second t eam leader (KCC2) published 1 paper in J Physiol in 2 006 and he was a co-author in  a 
Hippocampus paper and in an Annal Neurol paper in 2006. He was fir st author on 1 paper publi shed in Sci Stke in 
2007.  He also coll aborated to t wo papers in 2008 (1 An J Hum genet and 1 MCN) and was co-author on a paper 
published in J Neurochem in 2010.  

Both PI li st a number of collaborati ons, which in some instances have led to publications (For example 1 
paper I Annal Neurol in 2006). 

�x Appreciati on on the  impact, the  attractive ness of the team and of the qual ity of 
its links with international, nati onal and local partner s 

The fir st team leader (BDNF) has been invited t o one conference per year on overage, most  in specialized 
meetings. 

The t eam will be complemented with  a chair of excellence sponsored by th e University , which will 
strengthen it s potent ial. 

The second team leader has an ANR grant  that  runs unt il 2011 and th e ANR grant o f th e fir st team leader 
ran out in 2010, which ind icate that new fina ncial support s must  be obtained to  secure the project.  
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�x Appreciation on the s cientif ic strategy and the project 

The proj ect  aims at  studying maturat ion of synapt ic networks and t he role of  BDNF and KCC2 in t his 
process. A special  focus will be on inhibitory  neurons. Some of the crucial to ols have been established by the 
team (e.g. fl uorescent probe to f ollow BDNF secret ion) but  others remain to be developed. The current ly 
available data fro m  

preliminary experiments suggest that over expressed BDNF is secreted whil e the cell is spontaneously 
activ e and th at thi s BDNF is then reuptaken by neighboring cells.  The experimental strategy to stu dy KCC2 
traf ficking an d the readouts to assess synapt ic maturat ion need to  be def ined. 

The team i s well funded unt il 2011 and new support needs to be secured. The arrival of another PI as a 
chair of  excellence wi ll strengthen the t eam, but there wi ll c ertainly also be a need for a reorganization  of th e 
resources. 

The project c ould benefit  f rom addition al focus on molecular  mechanism of the basic question  stated. 
Ultim ately the t eam wil l have to address the concern t hat  t heir main experimental approach relies on BDNF over 
expression, when in fact  the goal is to study th e role of endogenous BDNF. 

�x Conclusion  

�x Summary 

This is a group with tw o PIs who have made inter esting contribu tion s to the fi eld. The funding situati on is 
somewhat  uncert ain. The proj ect i s interesting, and wil l rely on some elegant tool that  th e t eam has already 
developed (proof of feasibil ity ). The team should be commended for th is. On th e other hand, the elaborati on of  
the common project should be pursued:  one would lik e to see a more systemat ic approach and clear st rategy t o 
test the basic hypothesis. The strategy for t esting th e basic hypothesis is stil l f uzzy; hopefully th e t eam will  
benefi t f rom the arriv al of  the chair of excellence and review the p lanned experiments.  

�x Strengths and opportun itie s 

The arriv al of  a chair of e xcellence PI can be an opportunity t o reorganize th e groups and streamline th e 
proj ect . 

�x Weaknesses and threats 

The fact  th at in the very near fu ture t he group will  have three PI’s also carri es a risk, as a common 
culture  will have to be  defi ned. The funding may run out shortly.  

�x Recommendations 

The main challenge of th is new t eam is to buil d a common proj ect.  They are on th e way. The focus should 
be on th e st rengths of the preparation  the PIs propose to use (culture system). Before addressing question s of  
network maturat ion t hey should deepen the  invest igat ion of t he molecular mechanisms t hat  govern BDNF release 
from dendrites and BNDF uptake in neighboring cell s on the other hand. 
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Title of the  team 5 : Pathophysiol ogy of Temporal Lobe Epilepsy 

�x Name of the team or projec t l eader : Valéri e CREPEL 

�x Staff members 
        Past      Future 

N1: Number of researchers with teaching duties (F orm 2.1 of the 
applicati on file)  

2 2 

N2: Number of full ti me researchers from research organizations 
(Form 2.3 of the application file)  

2 2 

N3: Number of other r esearchers including postdoctoral fellows 
(Forms 2.2, 2.4 and 2.7 of the application file)  

1 1 

N4: Number of engineers, techni cians and administrati ve staff wi th 
a tenured position (F orm 2.5 of the application file)  

0 0 

N5: Number engineers, technicians and administrative staff 
without  a t enured position (For m 2.6 of the applicati on file)  

0  

N6: Number of Ph.D. students (Form 2.8 of the ap plicat ion file ) 3  

N7: Number of staff m embers with a HDR or a similar grade 1 2 

�x Appreciation on the results 
The research of t his t eam seems high qualit y and original.  Their big story is on t he role of  kainate 

receptor s in EPSPs in newly formed synapses in epilep tic tiss ue. In my op inion this grou p made a very major  
contribu tion t o this lin e of  work, and I think th ey may have initiated it.  The point is  th at this is a big i ssue 
because the slow ti me course of this receptor wi ll m ake it  rather strongly pro-epil eptic .  

The team’s papers are high qualit y: Neuron and Annals are t op of their  subj ect  rankings, while having a 
decent  proport ion of t heir papers in J Neuroscience in itself makes them intern ationally c ompetitiv e. The 
number of papers is OK but not spectacular : 7 over 5 years for ~3 postdoctoral staff i s only ju stifi ed by the 
relative di ffic ulty  of th e work and th e tim e taken t o manage chronic models. 

Collaborat ions look reasonable. The tran sgenic model i s appropriate to th e work. The report suggests to 
me that  th e author was a bit em barrassed not to have already used tr ansgenic animals, but I think it is 
important to use  new(ish) technologies only when they help address the questi on being addressed and not ju st 
for the sake of keeping up with  tr ends. 

�x Appreciati on on the  impact, the  attractive ness of the team and of the qual ity of 
its links with international, nati onal and local partner s 

The team leader has a good number of i nvite d t alks in intern ati onal conferences. She appears to have 
received several  honors fr om French organizati ons. Her team is small but  high qualit y: she has recruited 
members with  prett y good t rack records and fro m several countri es. The two current postdocs arrived with  fir st  
authorship on papers in high profil e jou rnals: one in Science and PNAS, so serious players for th eir stage of 
career. The rest  of th e team comprises two PhD students and two masters students. 

The team appears to have two majo r grants.  

The t eam leader plays a credit able role in funding committees and in teaching. Her international 
coll aborati ons have not yet  resulted in full publicat ions, but th e t hree that  she identifi es do sound as th ough 
they make sense, and we are reasonably confident  they wil l deliver valuable benefit s over t he coming review 
period. 

This research is not likely  to im pact on medical practice in th e near future, or ev en the mid-term, so 
“c oncrete result s” are unlikely to i mpact  on th e general public in the foreseeable future. However several 
members of the t eam have cont ribu ted to public  awareness of science th rough more popular papers, and they 
also have contributed to  more general popular reviews for scient ists too (Epilepsy Currents, Neuroscienti st, Phil 
Schwartzkrion’ s encyclopaedia). 
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�x Appreciation on the s cientif ic strategy and the project 

The plan looks like a st rong line of work  that  buil ds on th e lead that  th e group has in th e role of kainate 
receptors in chronic epil ept ic tissue. The various tasks represent  an inte llig ent  integrati on of  in vitro and in vivo 
methods, primarily  electr ophysiological, but wi th  appropriate use of select ive antagonists and t ransgenic mice. 
The use of in vivo patch c lamping is a particular st rength.  

�x Conclusion  

�x Summary 

This is a tight ly focused program of work, centered on the role of kainate receptors in chronic t emporal 
lobe epilepsy. It uses state -of-th e-art  recording methods, and a good synthesis of in vivo  and in vit ro methods. 
For th e size of  th e team it  is ambiti ous but I think it can  be delivered. 

�x Strengths and opportun itie s 

The team has one excell ent r esearcher (CR2 INSERM) and one excellent  postdoc and a real sense of 
direct ion and leadership. The several proj ects all c omplement  th e general i ssue of kainate receptors in epil epsy, 
so they show a focus which increases the lik elihood of substant ial advances. The in vivo patch clamping which is 
going to yield really ex citing re sult s is part icularly impressing. 

�x Weaknesses and threats 

As a minor point , we are concerned about th e t eam leader’s lev el of contributi on to teaching,  
administratio n and grants committ ees. I t  is import ant to keep in mind th at the presence on funding bodies needs 
to balance the benefi t o f being seen in the nation al arena (and to p lay a decent  part  in managing scient if ic 
funding) against  the cost  in tim e and eff ort  and loss of r esearch ti me.  

�x Recommendations 

The t eam leader must cont rol her l evel of cont ribu tion  to te aching, administratio n and grants committ ees 
to avoid damaging her small team ’s research perf ormance. Otherwise the research is excitin g and t he 
committ ee looks forward t o seeing the results. 

 21



 

Title of the  team 6 : Maturation  of func tional cortical GABAergic microcircuits 

�x Name of the team or proj ect l eader : Rosa COSSART 

�x Staff members 
        Past      Future 

N1: Number of researchers with teaching duties (F orm 2.1 of the 
applicati on file)  

1 1 

N2: Number of full ti me researchers from research organizations 
(Form 2.3 of the application file)  

2 2 

N3: Number of other r esearchers including postdoctoral fellows 
(Forms 2.2, 2.4 and 2.7 of the application file)  

4 4 

N4: Number of engineers, techni cians and administrati ve staff wi th 
a tenured position (F orm 2.5 of the application file)  

0 0 

N5: Number engineers, technicians and administrative staff 
without  a t enured position (For m 2.6 of the applicati on file)  

2  

N6: Number of Ph.D. students (Form 2.8 of the ap plicat ion file ) 2  

N7: Number of staff m embers with a HDR or a similar grade 2 2 

�x Appreciation on the results 
This team studies the development of GABAergic network activi tie s in the rodent  hippocampus and 

neocort ex, using optical and electr ophysiological methods. In the past 4 years, the team has principall y focused 
on the generation o f coherent activit y patt erns using multi beam multi photon microscopy and targeted whole 
cell recording, in vitro . The scient ific  output  has been excell ent and the t eam is one of th e most  prominent  in 
the f ield of neuronal netw orks. In brie f,  the team report ed for th e fir st ti me (in 2007) a particu lar non-synapti c 
coherent  activity,  named synchronous plateau assemblies (SPAs) in the hi ppocampus. It th en deciphered the 
sequence of  coherent activities in th e neocortex, demonstra t ing that both  SPAs, eNOS (early network 
oscilla t ions) and GDPs (giant  depolarizing potent ials) coexist  and appear within a fix ed t ime frame. Recently , 
the t eam identifie d a subclass of GABAergic intern eurons (Hub neurons) that  driv e GDPs in the hippocampus. All 
these fin dings are considered major c ontrib ution s in the fie ld.  

In term s of public ations, th e qualit y of t he works is at tested by t he impact  of t he j ournals in which t hey 
were published. As a leader, R. Cossart  published 2 studies in J. Neurosci. (2007, 2008), 1 in Neuron (2007) and 1 
in Science (2009). Finall y, R. Cossart  also published 2 reviews in 2010 (J Physiol.  Role of NMDA receptors in earl y 
oscillation s; Curr. Opin. Neurobiol. Role of int erneurons on the emergence of network activi t y) th at cl early 
indicate th at she is internat ionally identif ied as a leader in th e study of early  netw ork activity.  

�x Appreciati on on the  impact, the  attractive ness of the team and of the qual ity of 
its links with international, nati onal and local partner s 

The cooperat ion of th is team with  other teams on site has provided excellent  scient ific  results. In 
partic ular, th e t eam has been associated wi th  studies on the role of oxytocin in the tr ansient  switch of GABA 
acti ons at bi rt h (Science, 2006), as well as wi th  the cont roversy on the depolarizing role of GABA (J. Neurosci.  
2011).  

The t eam leader’ s coll aborations have led to th e publi cation  of ~20 studies from outside INMED, which 
appeared mostly in mid-le vel jo urnals. 

The impact of her work i s also evidenced by th e high number of  invit ed talks (about  25 t alks) 

The team is very productiv e despit e it s small size wi th  all th e work done by postdocs and PhD students. 
For th e period of  2006-2010, 3 doctoral students were directed by th e t eam leader.  

To conclude, the result s are impressive and th ey j ustif y the awards obtained in France (ANR Jeune 
Chercheuse, Coup d’ élan de la Fondat ion Bet tencourt , Equipe FRM) and internat ionall y (ERC Starti ng Grant 2010-
2015). 
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�x Appreciation on the s cientif ic strategy and the project 

Three maj or projects are current ly being foll owed. The first on e cont inues the study on Hub neurons. The 
team wants to map Hub neurons during development: when do they appear? Which intern euron subtypes do they 
involve? What  is their synaptic  connecti vity ? The second proj ect aims to determine the role of SPAs in t he 
maturation  of  GABAergic networks. The last proj ect  is new, addressing th e role of  early synchronization in  two 
models of epilepsy and involves several collaborat ions. These proj ects are ambiti ous and at  the cuttin g edge of 
available methods and t echniques. The t eam has the necessary expertis e and fin ancial support to ac hieve their 
goals. 

�x Conclusion  

�x Summary 

This group is one of th e few in the worl d wi th  the theoretic al and experimental experti se required t o 
dissect the functional mechanisms and roles of early network acti vities in th e matur ation of the brain. The 
leader has worldw ide r ecognition in the fie ld and is st rongly supported financially ( FRM equipe, ANR Jeune 
chercheuse, ERC startin g grant ). The scient ific  product ion and impact  has been constantl y at  the highest le vel 
during the last yea rs. 

�x Strengths and opportun itie s 

As ment ioned above, t he t eam is a leader in t his f ield. Their pro ducti vity is excellent. The proj ects are at  
the cutting  edge but with  lit t le ri sks. The projected milestones are realistic . 

�x Recommendations 

Maintain  th e same quality o f research, pr oductivi ty and funding. The discovery of Hub neurons has been 
very import ant and th eir fur ther characterization in the hippocampus as well as their invest igat ion in t he cortex 
should take precedence over studies on epil epsy. 
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Title of the  team 7 : Genetic of  isolated and associated epilepsies 

�x Name of the team or project l eader : Pierre SZEPETOWSKI 

�x Staff members 
        Past      Future 

N1: Number of researchers with teaching duties (F orm 2.1 of the 
applicati on file)  

3 1 

N2: Number of full ti me researchers from research organizations 
(Form 2.3 of the application file)  

2 2 

N3: Number of other r esearchers including postdoctoral fellows 
(Forms 2.2, 2.4 and 2.7 of the application file)  

3 1 

N4: Number of engineers, techni cians and administrati ve staff wi th 
a tenured position (F orm 2.5 of the application file)  

0 0 

N5: Number engineers, technicians and administrative staff 
without  a t enured position (For m 2.6 of the applicati on file)  

5 2 

N6: Number of Ph.D. students (Form 2.8 of the ap plicat ion file ) 1  

N7: Number of staff m embers with a HDR or a similar grade 1 1 

�x Appreciation on the results 
This team has only recentl y started at  the unit so they do not  have an extensive tra ck record here – j ust  

one paper in  Epilepsia. Previously th e PI worked at another insti tute in Marseil le and averaged about 3 papers 
per year, some in very good journals. 

The research i tself  is good. There is an element of c hance in searching for genes that cause diseases, and 
the group has had successes. Human medical genetics generall y involves relat ively large, of ten int ernat ional,  
teams; ju dging by the numbers of authors that applies to some of t he pre-INMED papers, and it  is reassuring t o 
see that  th e PI is last (presumably senior) author  on several of  t hose in high impa ct  j ournals. 

The recent  arrival of the t eam makes it hard to t est th e stabili t y of partn erships f rom it s base in INMED, 
but  th e recent  past does give grounds for opti mism.   

The big story that l ays the foundation  for th e next 4 years is the SRPX2 gene and its associat ion with  
abnormaliti es in the speech area. In my view th is looks inter esting and well  worth pursuing. 

�x Appreciati on on the  impact, the  attractive ness of the team and of the qual ity of 
its links with international, nati onal and local partner s 

The t eam leader so far does not seem t o have given talks at  internati onal conferences, but h as given 4 in 
nat ional meet ings. We hope that would improve in t he coming years. The team has 5 ful l t ime staffs, and at  
least one of t hem has an excellent pu blic ation  record. None are fr om outside France. The remainder of th e t eam 
comprises one student and two  technicians. 

The t eam leader clearly has partic ipated in large scale internation al clu ster s – that is essential to bui ld 
cohorts for most studi es in clinical genetics.  If he is planning to focus on the consequences of th e SRPX2 
mutation  th en the natur e of  the r esearch networks wi ll change and probably be smaller. The present summary 
suggests th at  his ideas are sensible enough but it is too early to see whether they work – essent ially INMED’s 
strong point is the animal models, physiology and histochemist ry th at will be key part s of fin ding out how th e 
mutation  causes th e disease state. One of his new grants is for a postdoctoral physiologist for 2 years, which 
increases his abilit y to exploit th e potent ial of I NMED – identifyin g physiological phenotypes for  gene mutati ons 
really needs a skill ed physiologist who is committ ed to  the project , and whose career depends on a producti ve 
outcome.  

The t eam leader part icipates in teaching to a credit able degree, but not excessively so there are no 
concerns about teaching eroding r esearch time. Th e team leader also has presented at a couple of publi c 
events, which cont ri butes to public understanding of  science – again reasonable but  far  fr om excessive. 
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�x Appreciation on the s cientif ic strategy and the project 

The plan looks sensible. Taking the genetic  mutation  and foll owing its consequences to understand the 
symptoms and disabilit y i t  causes is a good idea. Studying a conditi on that  aff ects speech in a rodent model wi l l 
have it s challenges given the limi ted lin guistic scope of th e average rat o r mouse, but  th e evidence of  migration  
errors in the human ti ssue does provide a viable end point  for the animal model. A key issue wil l be to show 
rescue of th e knocked out/ down gene, both wi th  the wi ld ty pe rodent  and human genes. Without th at rescue, 
the idea of t esting th e eff ect  of th e human mutati on would at l east  need a dif ferent st rategy, i f  it we re possibl e 
at all.  In that case, th e PI may need to develop alt ernat ive pl ans rather quick ly.  

Tasks 1 and 2 seem to be a cont inuati on of th e molecular geneti cs and molecular biology of speech 
disorders and needs a diff erent kin d of  research network, which will  be delivered by l inks with Lyon and 
Strasbourg. The increasing eff ect iveness of outsourcing for gene sequencing and other molecular  t echnologies 
makes thi s work achievable in a cent re th at i s not  pri maril y molecular. It  represents a cont inuati on of a proven 
li ne of  work. 

Tasks 3 and 4 concern Srpx2 and are discussed above. They seem part icularly interesting to  the members 
of th e panel. The commit ment  of a grant -funded physiologist to bu ild lin ks between th e molecular expert ise of  
the cor e t eam to the ph ysiological experti se of INMED is to be co mmended, and great ly increases the lik elihood 
of success. This work wil l make good use of one of INMED technical stre ngths, namely in ute ro electroporation , 
to knock down Sprx2 in the ra t n eocort ex. 

Task 5, on environmental factors during pregnancy potent ially impact ing on migrat ion defects seemed to  
be less well  developed than the other ta sks, at  least in t he material available to  us. We do not  have enough 
evidence to form an opinion on its strength  or feasibi lity. 

Overall,  t he mult idiscipl inary approach to this disease is appreciated, and could really be cut t ing edge.  

�x Conclusion 

�x Summary 

This t eam is new t o INMED so it  is t oo early t o tell whether it wi ll pr osper here. It is not c lear how 
common the SRPX2 mutatio n is, but th e thrust of the account seems to be that  the work wil l generali ze to other 
neurological conditi ons impacting on speech, wh ich clearl y is a big burden on pat ients and careers. The geneti cs 
and molecular  biology of th is team wi ll be nicel y complemented by the electr ophysiology, animal models and 
histology that is the strength of th e host insti tution , and this connecti on wi ll be greatl y strengthened by t he 
appointment of a researcher dedicated t o work on it . 

�x Strengths and opportun itie s 

Much of thi s proj ect f ocuses on the mechanisms by with a pathogenic mutation  causes the associated 
disease. We li ke the approach, which recognizes th at f inding the mutati on is a long way from ex plaining th e 
disease. As ment ioned in the summary, INMED is a good place to d evelop this approach. The other part s 
represent cont inuati ons of proven approaches developed in th e team’ s previous institu t ion. 

�x Weaknesses and threats 

Staffing le vels are low for a molecular genet ics team, but th e committ ee accepts the argument  that th e 
availability of high-quali ty  molecular technology companies has reduced th e scale of academic enterpri se 
required t o be competi t ive. 

�x Recommendations 

If  the funding position  is OK, then the key step is to bu ild eff ect ive coll aborations with  the t eams that can 
deliver th e required physiology and other phenotypic analyses. The commitm ent  of th e postdoctoral 
elect rophysiologist on one of th e PI’s new grants is import ant to make this kind of coll aborati on work. 
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Title of the team 8 : Neurodevelopment, genetic and epigenetic: investigation of  
Prader-Willi syndrome 

�x Name of the team or project l eader: Françoise MUSCATELLI-BOSSY 

�x Staff members 
        Past      Future 

N1: Number of researchers with teaching duties (F orm 2.1 of the 
applicati on file)  

0 1 

N2: Number of full ti me researchers from research organizations 
(Form 2.3 of the application file)  

1 2 

N3: Number of other r esearchers including postdoctoral fellows 
(Forms 2.2, 2.4 and 2.7 of the application file)  

1 0 

N4: Number of engineers, techni cians and administrati ve staff wi th 
a tenured position (F orm 2.5 of the application file)  

0 0 

N5: Number engineers, technicians and administrative staff 
without  a t enured position (For m 2.6 of the applicati on file)  

1  

N6: Number of Ph.D. students (Form 2.8 of the ap plicat ion file ) 1  

N7: Number of staff m embers with a HDR or a similar grade 1 1 

 

�x Appreciation on the results 

Prader-Wil li Syndrome (PWS), a rare neurogenic disease, is characteri zed by a range of physiological,  
endocrine and behavioral disturbances. This team aims to use geneti call y modifie d mouse models to study the 
pathophysiological ro le of two genes thought to b e involved in PWS: Necdin and Magel2. Eliminat ion of t hese 
genes is known to aff ect  vit al fu ncti ons such as breath ing and feeding. So, it is h oped th at the proposed studies 
will  help to understand PWS and reveal new physiological,  cell ular and molecular pathways involved in vit al 
functions, which might be alte red in  other di seases. 

The group leader join ed th e Institu te in 2008. The group is very small, compri sing 2-3 other scient ists and 
a couple of postgraduate students. As a result , the number of pu blicat ions and outputs of the group, as 
acknowledged in t he report  (p.90) by t he leader, is l imited. But from  June 2010 the group published 1 paper in  
Hum Mol Genet (2010), has 1 paper in revision in Plos One and one submit ted paper. 

As it is a new group, with one scienti st joining la st  year and another this year, th ere has not been 
suffici ent tim e for th e team to establi sh long and stable partnerships.   

�x Appreciati on on the  impact, the  attractive ness of the team and of the qual ity of 
its links with international, nati onal and local partner s 

The team leader is clearl y a well known expert  in th e fiel d of PWS. She and her coll eagues collaborate 
with  scient ists locally,  natio nally and with  a laboratory abroad. 

Invitati ons and partic ipat ion of members of th e group to in ternati onal conferences and symposia are 
limited. However, t he t eam leader is an expert  in t he f ield of PWS. She and her colleagues collaborate with 
scient ists locall y, nation ally and with  a laborator y abroad. 

Two establi shed French scientists jo ined the  group recently. 

Recruitm ent of PhD students and postdoctoral fellows is limi ted. 

As far as we can see, t here is only one 3-year ANR grant to support t he work of th e group, with plans to 
apply for addit ional funding. However,  the  group was awarded two small gr ants (30KEur) recently  as well an 
equipment grant jointl y with another group.  
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�x Appreciation on the s cientif ic strategy and the project 

The proj ect , outlin ed on pages 92-95 of th e report ,  aims to use mouse models to : 1) identify  cellular and 
physiological pathways alt ered in PWS; 2) reveal li nks between cellular and molecular mechanisms and 
physiological functions;  3) elucidate the function of Ne cdin and Magel2 in neuronal development ; 4) establish 
cell ular and mouse models for pharmacological screening.  

The feasibility of th e projec t is sound. 

�x Conclusion  

�x Summary 

Small new team with l imited resources yet,  modest  public ation r ecord in r ecent years, but a possibilit y 
for e xpansion in the for eseeable future by the arriv al of two other scient ists. From June 2010 the group 
published 1 paper in Hum Mol Genet (2010), has 1 paper in re vision in PlosOne and one submit ted paper which 
indicat es that productivit y is increasing. 

�x Strengths and opportun itie s 

The team leader is a recognized author ity in th e very specialized fiel d of Prader-Wil li Syndrome. The 
proposed project is sound and feasibl e. 

�x Weaknesses and threats 

Modest  public ation  record in rec ent  years, but  as menti oned above productivi ty  is increasing. 

�x Recommendations 

Every eff ort should be made by the group to sustain their increasing productivi ty and to publi sh their w ork 
in order t o increase th eir visibilit y and compete successfull y for grant  support . 
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Title of the team 9: Physiological and path ological oscillations in the basal ganglia 

�x Name of the team or project l eader : Constance HAMMOND 

�x Staff members 
     Past      Future 

N1: Number of researchers with teaching duties (F orm 2.1 of the 
applicati on file)  

1 1 

N2: Number of full ti me researchers from research organizations 
(Form 2.3 of the application file)  

1 1 

N3: Number of other r esearchers including postdoctoral fellows 
(Forms 2.2, 2.4 and 2.7 of the application file)  

1 0 

N4: Number of engineers, techni cians and administrati ve staff wi th 
a tenured position (F orm 2.5 of the application file)  

2 2 

N5: Number engineers, technicians and administrative staff 
without  a t enured position (For m 2.6 of the applicati on file)  

1  

N6: Number of Ph.D. students (Form 2.8 of the ap plicat ion file ) 3  

N7: Number of staff m embers with a HDR or a similar grade 1 1 

�x Appreciation on the results 
Abnormal bursting activi ty  in the basal ganglia is a hallmark of  th e Parkinson's disease. Whereas th is 

bursting activi ty i s beli eved to a lter int egrati on of cort ical signals, very few is known about it s mechanisms of 
generation . The team has obtain ed original result s that highlight  some of th e cellular mechanisms underl ying 
th is dysfuncti on. I t  has shown that  in the absence of dopamine, GABAergic interneurons burst and generate  
repet it ive IPSCs in medium spiny neurons (J Neuroscience, 2009).  Dopamine deprivat ion was obtained by 
dopaminergic denervati on using 6-hydroxydopamine t reatments. Gigant ic spontaneous GABAergic activiti es in 
the striatum that refl ect t he same signature patt ern of dopamine deprivati on were also observed in mouse 
models of Parkinson's disease (PINK1 KO mice and mice surexpressing alpha synuclein A53T) (manuscript i n 
preparati on).  The team has also shown that in condi t ions of acute dopamine depletion or chronic dopaminergi c 
denervation, the subthalamic nucleus netw ork generates bursts of glutamatergic currents that  propagate to the 
entir e extr ast riat al network (Neuroscience). These bursts j am the activity of a ll th e extra stria tal targ et nuclei of 
the subthalamic nucleus.  

The development of a n ovel in  vitro preparati on of the mouse basal gangli a has been publi shed in 
Neuroscience. The t eam leader i s also the fir st author of t wo reviews in "Trends in Neurosciences" and 
"Movement Disorders". Two more coll aborativ e artic les were published in "Neuron" and "Chemist ry and Biology". 
All th ese publications are of quali ty. At  f irst glance, their number seems modest but it  is proportion al to the 
small size of the t eam and to  th e t eaching activi tie s of it s group leader. Another reason for this moderate 
producti on is the development of a new research theme that wi ll b ecome the cent re of th e research proj ect for 
the next period (see sect ion "appreciat ion of  th e scienti f ic stra tegy and the p roj ect"). 

�x Appreciati on on the  impact, the  attractive ness of the team and of the qual ity of 
its links with international, nati onal and local partner s 

Reputation  of  the t eam is att ested by the number of invite d lectures given by its group leader (10 
conferences). The other members of th e team have presented th eir results in more th an 10 scient ific  meet ings 
(oral pr esentation  and posters). In 2007, th e t eam leader has been awarded a nation al award, the "Palmes 
Académiques", for her long last ing effort s in science teaching and vulgarization .  

The t eam leader is at the origin of th e program “ Hippocampe” /"t ous chercheurs" that has int roduced 6000 
high school students to th e scient ific  method by carrying out mini- research projects  at INMED. This creative 
approach has been published in Plos Biol.  The t eam succeeded to r aise money for  funding its r esearch. Grants 
were f rom ANR, FRC and France Parkinson. The t eam recentl y at tr acted a foreign post doc, a second one should 
join th e team in 2011. 
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�x Appreciation on the s cientif ic strategy and the project 

The research project f its the central  theme of INMED on the maturat ion of neuronal circuits  to benefit  
f rom t he internal expert ise.  It  focuses on t he developmental act ivities of th e basal ganglia and on their  
alteration s during development that  may underli e late motor  disorders in familial  forms of th e Parkinson's 
disease. The hypothesis is that  an early genetic insult  to the neuronal populati on of midbrain dopaminergic 
(mDA) neurons of th e substant ia nigra affects the developmental sequences of activitie s in the basal ganglia . 
The team wants to understand whether th is leads to th e format ion of im mature and/ or misplaced or 
misconnected neuronal ensembles that wil l subsequent ly aff ect  DA neurons or make th em more susceptib le to  
stress.  

The team has already characteri zed th e developmental activiti es of t he cont rol stri atal network. The next  
steps comprise: 1. Identific ation  of the sequence of im matur e activi t ies of mDA neurons and evaluation of their 
abilit y to release DA across development ; 2. Study of th e developmental activi tie s of th e subthalamic nucleus 
(second target of DA and cortic al neurons); 3. Evaluation of th e impact  of Parkinson mutati ons on the 
development of mDA neurons and related targets. These studies wil l carri ed out u sing patch clamp recording and 
ultr afast t wo-photon calcium imaging on in vit ro brain slices from cont rol TH-GFP or Nkx -GFP mice or double 
tran sgenic mice PINK1-KO/ TH-GFP, A63T SNCA/ TH-GFP. We suggest th at th e t eam takes into account  well 
established cell type-specific d iffe rences in t he neuronal populat ion that  will be studied. For example VTA DA 
neurons and SN DA neurons diffe r in many ways, which may be of signific ance for Parkinson's disease, as th e VTA 
DA neurons are more resistant to neurodegenerati on. Also in the stri atum, medium spiny neurons fall into 
essent iall y t wo classes, direct  and indirect  pathway neurons. It  may therefore be of inter est to compare the two 
groups in some of th e experiments proposed. 

�x Conclusion  

�x Summary 

Whereas rather small, th is research t eam uses it s solid experience in electro physiology of the basal 
gangli a to obtain  original result s in th e fiel d of the Parkinson's disease. It s research proj ect i s soli d and th e 
question s are clearl y identif ied. 

�x Strengths and opportun itie s 

The proj ect i s in harmony with  the general r esearch theme of INMED. The planned addition  of t wo post 
docs should help t o increase t he team's product ivity . 

�x Weaknesses and threats 

There is no grant extending aft er 2011, and the funding of thi s projec t is not yet secured.  

�x Recommendations 

Every ef for t  should be made by th e group to in crease the funding of  th e proj ect . 
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Title of the  team 10 : Pathophysiology of synaptic plasticity 

�x Name of the team or project l eader : Olivier MANZONI / Pascale CHAVIS 

�x Staff members 
        Past      Future 

N1: Number of researchers with teaching duties (F orm 2.1 of the 
applicati on file)  

0 1 

N2: Number of full ti me researchers from research organizations 
(Form 2.3 of the application file)  

2 2 

N3: Number of other r esearchers including postdoctoral fellows 
(Forms 2.2, 2.4 and 2.7 of the application file)  

2 3 

N4: Number of engineers, techni cians and administrati ve staff wi th 
a tenured position (F orm 2.5 of the application file)  

0 0 

N5: Number engineers, technicians and administrative staff 
without  a t enured position (For m 2.6 of the applicati on file)  

1 1 

N6: Number of Ph.D. students (Form 2.8 of the ap plicat ion file ) 3 1 

N7: Number of staff m embers with a HDR or a similar grade 2 3 

�x Appreciation on the results 

This is a small team, which has made signific ant c ont ri bution s in th e past few years to our understanding 
of synaptic me chanisms underlying drug addicti on and of processes regulating  th e matur ation  of  synapses during 
development . Specific all y,  their work has for th e fir st ti me shown that drug addict ion (cocaine) in  rodents 
impedes synaptic pl asticit y. In additi on they found th at application  of cannabinoids induces the removal of 
presynaptic cannabinoid receptors from axonal t erminals. They have also identifie d an import ant functi on of  
reelin , namely th e modulat ion of cell surface tr affic king of NMDA receptors. These fin dings have been publi shed 
in th e highest ranking journ als.  

This group published 17 papers (2006-2010) including in top jo urnals such as Science, Nature 
Neuroscience, Neuron, J Neuroscience. 

7 theses were completed in this group between 2006 and 2010.  

This team has several public ations every year fr om natio nal and international coll aborat ions. 

�x Appreciati on on the  impact, the  attractive ness of the team and of the qual ity of 
its links with international, nati onal and local partner s 

The team leader obtained 1 award and had 17 invit ation s to conferences and symposia 

The team at tr acts a steady stream of highly qualifi ed research scient ists and students, approximately one 
third from abroad.   

The t eam was able t o raise 1,713,088 € (2006-2010) through gr ants, and in addition r eceived thr ee 
fel lowships to fin ance the positi ons of one postdoc and two doctoral students.  

The team is collaborat ing wit h 10 nat ional and 12 fore ign labs but at p resent  is not part icipating in formal 
scient ific n etworks,  although they plan to apply for  a European Communit y Research consortiu m grant. 

Research fro m this t eam has identifie d new mechanisms elucidat ing t he synapt ic basis for drug addict ion. 
These fin dings wil l be of import ance in the development of new th erapies to combat the serious problems of  
addict ion aff lictin g modern societi es. Recent ly, th eir work (Nature Neuroscience 2011) has demonstra ted a li nk 
between malnutrition  and synaptic dysfunction in emotional di sorders.  

The t eam leader has in past  acted as a consultant to pharmaceutic al companies (Sanofi .Aventi s, Scienti a).  
At  present he has a patent pending.  
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The two senior scient ists were founding members of th e European Synapse Summer School (PENS). 

The t eam leader i s a good communicator and has given numerous inte rviews about his work on French 
te levision and radio, and for  newspapers.  

�x Appreciation on the s cientif ic strategy and the project 

For t he period f rom 2012 t o 2015, t his t eam aims t o characterize def icit s in synapt ic plast icity occurring 
in neuropsychiatric di sorders, such as mental retardation , autism, schizophrenia, depression and addicti on. 
Next , th ey wi ll ev aluate a variety of pharmacological and nut ri tio nal str ategies designed to restore normal 
synaptic  plast icity . They present pr omising preliminary data in th eir report  th at support th e feasibilit y of t heir  
experimental approach. The questi ons they address are extr emely import ant f or basic research as well as for 
potent ial clini cal applicati ons. Considering their strong trac k record, i n ter ms of public ations and the att ainment  
of past goals, it seems clear th at th is dynamic team wi ll grow  and succeed in making fu rth er advances in the 
coming years.  

This team moved fr om the Institu t  Magendie in Bordeaux to INMED a few month s ago. The motiv ation  for 
this change was that INMED hosts several laboratori es wi th  expert ise in synaptic mechanisms, and thus provides 
a bett er research environment t o investigate the pathophysiology of synaptic pl asti city . In additi on, they wil l be 
able to  benefit  fro m t he excellent  infrastruct ure at  INMED.  

The Manzoni l ab implements several cut t ing-edge technologies in their experimental protocols. They have 
perfor med liv e imaging wit h single-particle trac king of reelin and of cannabinoid receptors using semi-conductor 
quantum dots. They will  also obtain large scale recordings of enti re neuronal networks in prefrontal cort ex and 
nucleus accumbens to map function al connectivity,  which will be important t o achieve their goal of  determining 
the crit ical periods of synapt ic plastic it y for dif ferent c lasses of synapses. Finall y, t hey are ut ili zing optogeneti c 
approaches involving photostimu lation of channelrhodopsin-2 expressed in subpopulations of neurons to  
characterize spike timing -dependent  protocols of synaptic plasticity . 

�x Conclusion 

�x Summary 

The team leader has assembled a dynamic,  productive  team, which despite  its re lativel y small size, is 
publishing high impact  papers on a regular basis. They are addressing question s of great i mportance, wit h 
respect to both the discovery of new synaptic  mechanism as well as t he tr anslat ion to clinical applic ations. 

�x Strengths and opportun itie s 

This t eam has recent ly moved f rom Bordeaux t o INMED. Their main topic of r esearch, th e pathophysiology 
of synaptic p lasticit y fits in  well with th e considerable experience in synaptic an d network mechanisms of many 
of th e laboratories in INMED. In fact , thi s team has already ini t iated coll aborati ons with  th e other groups here.  

A particu lar strength of th e t eam is their focus on the  problem of drug addicti on, which is an acute 
problem confronting modern s ociet ies. They have publi shed a number of important br eakthroughs on this 
subj ect  recent ly.  

This team will  benefi t great ly fr om the excellent infr ast ructure and experti se at INMED and will be able t o 
even increase their  producti vity  in th e fut ure.  

�x Weaknesses and threats 

No significant problems. Howev er, th is team is r ather small with few permanent p ositi ons, which can be a 
hindrance for the continui ty of  some of  th eir project s.  

�x Recommendations 

This team should cont inue wi th th eir current  successful strate gy, which will certainly le ad to many 
furth er breakthroughs in th e futur e. 
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Title of the  team 11 : Maturation  and plasticity of cortical maps 

�x Name of the team or project l eader : Ingri d BUREAU 

�x Staff members 
        Past      Future 

N1: Number of researchers with teaching duties (F orm 2.1 of the 
applicati on file)  

0 0 

N2: Number of full ti me researchers from research organizations 
(Form 2.3 of the application file)  

1 1 

N3: Number of other r esearchers including postdoctoral fellows 
(Forms 2.2, 2.4 and 2.7 of the application file)  

3 1 

N4: Number of engineers, techni cians and administrati ve staff wi th 
a tenured position (F orm 2.5 of the application file)  

0 0 

N5: Number engineers, technicians and administrative staff 
without  a t enured position (For m 2.6 of the applicati on file)  

0  

N6: Number of Ph.D. students (Form 2.8 of the ap plicat ion file ) 1  

N7: Number of staff m embers with a HDR or a similar grade 0 1 

 

�x Appreciation on the results 

This team (only one PI) has been created recent ly (Avenir team f rom 2007). The publicat ions of the PI 
during th e last  “ quadriennal” were therefore mostly signed out  of the INMED, but  for 2 (one review in J Physiol  
and original data in Frontier s in neural circuits 2011). The public ations signed out of the INMED are, 
neverth eless, rel ated to t he project d eveloped at  INMED and of  extr emely high quality (2 Plos Biol, 1 Nat  
Neurosci,  and 1 J Neurosci) underlining the  high potentia l of thi s t eam. Their r ecent INMED public ation i s an 
important con t ribu tion in the fi eld of understanding how brain encodes informati on fro m th e extern al word and 
use them to adapt b ehavior. Indeed, th eir dat a reveal that a ssociat ive l earning alte rs the  canonical colu mnar 
organization  of function al ascending proj ecti ons and strengthens transcolumnar excitatory proj ecti ons in barrel 
cort ex. These phenomena could partic ipate t o th e tr ansformati on of  the whisker somatotopic map induced by 
associative learning. It is a basic science of very hi gh inter est involvin g state-of-th e-art t echnology.  

�x Appreciati on on the  impact, the  attractive ness of the team and of the qual ity of 
its links with international, nati onal and local partner s 

The PI has been invit ed recurrent ly in intern ati onal conferences. She is one of th e internationall y 
recognized expert peo ple on Laser Scanning Photosti mulation (LSPS). She participated to in ternation al teachi ng 
programs to present LSPS. The PI got highly internat ional competi t ive grants such as HFSP and Avenir . The t eam 
is well integrated within th e unit (t wo collaboration s wit h t wo other teams). 

�x Appreciation on the s cientif ic strategy and the project 

The project i s a very ambitiou s project.  Indeed, th e challenge taking by th e PI for the next “qu adriennal”  
is to explore in vivo associat ive plastic ity  of whisker-evoked responses using multi -elect rode arrays. The PI has 
the competence to perf orm such a proj ect. However, due to very high compet itio n in th is fie ld and th e size of  
the team, it is ver y important to fin d a niche. They also propose to perfor m two projec ts in coll aboration with 2 
other teams: i)  investigate the pote nti al relation  between cortic al plasticity and learning performanc e by 
studying the effect of inacti vati on of FRMP specifica lly in the  somatosensory cortex  (using a specific Cre  mouse 
li ne) on learning defi cits, i i) study the eff ect  of cort ical dysplasia on network construction . Although these 
proj ects are of interest , i t  is import ant to avoid dispersion at th is stage of the PI career. Overall,  th e proj ect 
should bring importa nt breakthroughs. 
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�x Conclusion  

�x Summary 

It is a very promising team,  with  a very challenging proje ct based on an excellent  technical expert ise. 

�x Strengths and opportun itie s 

This small t eam is located in an adapted environment making the project fe asible beside the size of th e 
team. 

�x Weaknesses and threats 

The fi eld of r esearch is highly competiti ve, and the PI should therefore keep in mind to  develop it s own 
niche.  

�x Recommendations 

The PI should keep in mind to dev elop its own specific it y and focus the  act ivity  of t he team in developing 
its own proj ect .   

 

Intitulé U R / équipe C1 C2 C3 C4 
Note 

globale 

INMED-INSTITUT DE NEUROBIOLOGIE DE LA 
MEDITERRANÉE A+ A+ A+ A+ A+ 

DEVELOPMENTAL SEQUENCES, INFANTILE 
EPILEPSIES AND NEUROLOGICAL DISORDERS 

[REPRESA-BEN-ARI] 
A+ A+ Non noté A+ A+ 

MATURATION AND PLASTICITY OF CORTICAL 
MAPS [REPRESA-BUREAU] 

Non not é A Non not é A A 

MATURATION OF CORTICAL GABAERGIC 
MICROCIRCUITS [REPRESA-COSSART] A+ A+ Non noté A+ A+ 

PATHOPHYSIOLOGY OF TEMPORAL LOBE 
EPILEPSY [REPRESA-CREPEL] A+ A Non noté A+ A+ 

ROLE OF KCC2 AND BDNF IN CONSTRUCTION 
OF CORTICAL AND HIPPOCAMPAL NEURONAL 

NETWORKS [REPRESA-GAIARSA-MEDYNA] 
A A Non noté A A 

PHYSIOLOGICAL AND PATHOLOGICAL 
OSCILLATIONS IN THE BASAL GANGLIA 

[REPRESA-HAMMOND] 
A A+ Non noté A A 

TEAM EARLY ACTIVITY IN THE DEVELOPING 
BRAIN [REPRESA-KHAZIPOV] A+ A+ Non noté A+ A+ 

PATHOPHYSIOLOGY OF SYNAPTIC 
PLASTICITY [REPRESA-MANZONI] A+ A+ Non noté A+ A+ 

NEURODEVELOPMENT, GENETIC AND 
EPIGENETIC: INVESTIGATION OF PRADER-
WILLI SYNDROME [REPRESA-MUSCATELLI-

BOSSY] 

A A Non noté A A 

CORTICAL DEVELOPMENT DISORDERS AND 
EPILEPSY [REPRESA-REPRESA] 

A A+ Non noté A A 

GENETICS OF EPILEPSIES, EITHER ISOLATED 
OR ASSOCIATED (GEIA) [REPRESA-

SZEPETOWSKI] 
A A Non noté A A 

C1 Qualité scientifique et production 

C2 Rayonnement et attractivité, intégration dans l'environnement 

C3 Gouvernance et vie du laboratoire 

C4 Stratégie et projet scientifique 
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Statistiques de notes globales par domaines scientifiques 
(État au 06/05/2011) 

 

Sciences du Vivant et Environnement 
 

Note globale SVE1_LS1_LS2 SVE1_LS3 SVE1_LS4    SVE1_LS5 SVE1_LS6 SVE1_LS7 SVE2 _LS3 * SVE2_LS8 * SVE2_LS9 * Total 
A+          7 3 1 4 7 6  2  30
A           27 1 13 20 21 26 2 12 23 145
B           6 1 6 2 8 23 3 3 6 58
C 1         4       5 

Non noté 1                 1 
Total           42 5 20 26 36 59 5 17 29 239

A+           16,7% 60,0% 5,0% 15,4% 19,4% 10,2% 11,8% 12,6%
A           64,3% 20,0% 65,0% 76,9% 58,3% 44,1% 40,0% 70,6% 79,3% 60,7%
B           14,3% 20,0% 30,0% 7,7% 22,2% 39,0% 60,0% 17,6% 20,7% 24,3%
C           2,4% 6,8% 2,1%

Non noté            2,4% 0,4%
Total           100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0% 100,0%

 
* les résultats  SVE2 ne sont pas définit ifs au 06/05/2011. 
 
 
 

Intitulés des domaines scientifiques 
 

 
Sciences du Vivant et Environnement 
 
• SVE1 Biologie, santé 
 SVE1_LS1 Biologie moléculaire, Biologie structurale, Biochimie 
 SVE1_LS2 Génétique, Génomique, Bioinformatique, Biologie des systèmes 
 SVE1_LS3 Biologie cellulaire, Biologie du développement animal 
 SVE1_LS4 Physiologie, Physiopathologie, Endocrinologie 
 SVE1_LS5 Neurosciences 
 SVE1_LS6 Immunologie, Infectiologie 
 SVE1_LS7 Recherche clinique, Santé publique 
• SVE2 Ecologie, environnement 
 SVE2_LS8 Evolution, Ecologie, Biologie de l'environnement 
 SVE2_LS9 Sciences et technologies du vivant, Biotechnologie 
 SVE2_LS3 Biologie cellulaire, Biologie du développement végétal 
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