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Report from the visiting committee

1 . Short presentation of the research unit

Total number of lab members: 385 including:
— 53 researchers with teaching duties
— 68 full time researchers,
— 29 clinicians,
— 110 engineers, technicians or administrative assistants
— 125 PhD. Students, all with fellowships

Numbers of HDR: 102, including 67 HDR who are PhD students advisors;
Numbers of PhD students who have obtained their PhD since 2004: 102
Average length of a PhD during the past 4 years: 3.5 years

Number of “publishing” researchers : 107 out of 121

2 « Preparation and execution of the visit

After an initial plenary session on Jan. 14" devoted to the general presentation of CRICM by its Director and a
shorter presentation of the ICM project (Institut du Cerveau et de la Moelle épiniére), which will host CRICM in
the future, by its Scientific Director, the committee split into three subcommittees because of the high number
(33) of research teams.

On Jan. 14™ and 15", sub-committees chaired by J. Hardy, H. Kettenmann and G. Orban evaluated teams
involved in CRICM ‘axes’ Neurodegeneration or Excitability-Synapse (subcommittee A), Development-Glial
pathology and repair (B) and Cognition-Emotion-Action or Pains (C), respectively. Methodological teams were
evaluated by sub-committees A and C. Subcommittees also visited platforms scattered on the Pitié Salpétriére
site.

During the sub-committee deliberation, Teams were scored according to the four criteria proposed by AERES:
quality of the programme, scientific productivity, relevance of the research, long-term viability of the
programme. These scores were provided to AERES separately from this report, as requested.

During a final plenary session on Januray 16", the Committee evaluated the added value of the Centre, analyzed
its strengths and weaknesses, and elaborated recommendations to improve the future Centre.

3 « Overall appreciation of the activity of the research unit, of its
links with local, national and international partners

An overall appreciation is provided in the last section of the report, with recommendations.

The subcommittees also evaluated the unit core facilities. An evaluation is provided below :



Centre for Neurolmaging Research - CENIR :

Small but state of the art, efficient brain imaging facility providing the groups of the center and in Paris with
the required structural, functional and also metabolic imaging tools. Good service structure to even non experienced
groups. The integration of fRMI with EEG and with rTMS in the near future are important steps in the positive
direction. The future plans to integrate the platforms of space resolved and time resolved techniques are strongly
supported.

Centre for Cognitive Anatomy - CAC :

A useful tool as a research oriented database for correlating neuropsychological findings and lesion topography
with potential links with other similar initiatives throughout Europe, which should be fostered. It should be
strengthened and developed more widely.

MEG/EEG Centre :

Well established core facility for non-invasive neurophysiological investigation of human subjects and patients.
Fundamental to study temporal dynamics in cognitive neuroscience. Group provides state-of-the-art methodological
support for the centre. MEG system needs to be updated to latest state-of the art equipment.

Clinical Investigation Center - CIC :

Excellent, very well organized facility that has been very successful over the past 10 years, in terms of
publications as well as in attracting very promising clinical trials of all specialties working in the field of neuroscience.
Very motivated staff. It will be a very important platform within the ICM in the future.

Gait-movement platform :

Used by several groups investigating human neurophysiology. The motor control and handicap group
(Team 405) have been instrumental in running this facility. To improve its utility it needs more space to incorporate a
3-D gait and upper-limb motion analysis system and support staff. Thought should be given to the integration of TMS
and EEG.

Virtual reality :

This setup may constitute an original type of therapy for a large array of psychiatry pathologies. Since it is at
its beginning, it needs a stronger experimental input to prove its efficacy. The VR facility is a unique opportunity at
Pitié Salpétriére hospital to address remediation in some psychiatry diseases in an innovative way.

Brain Tumor Bank :

This is a very important resource. The number of cases is impressive. The heads of the different banks should
get together and exchange standards. They should also exchange or possibly share their bioinformatics expertise. We
support the funding of this facility and encourage them to collaborate with other national and international Centres.

Animal facilities :

The expansion of this facility is essential for the development of the consortium since many groups rely on
different mouse lines. It should be considered whether there should be an additional animal facility in the new
building. A disadvantage is that the new animal facility is not close to the labs. There is also a question whether the
experimental facilities in the animal house are sufficient.

MS Genetic Centre :

The Multiple Sclerosis bank is very well set up and organized and fulfils the modern standards for such a
facility. They are well internationally connected. We strongly recommend support. The collection of additional
biological samples would add value to this collection and should be considered.

Flow cytometry platform :

This facility is well organized and run and has up-to-date machinery. It represents good use of resources and is
an important platform for the consortium.
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Cellular imaging : This is a well structured platform. The future development of the platform concerning two-
photon imaging is strongly encouraged and appropriate resources should be allocated.

4 « Specific appreciation team by team and/or project by
project
4-1 Axis 1 and 2

Team 101 (examined by subcommittee A) : Excellent group, with high-impact publications in all three areas of
research (Degenerative dementias, Spinocerebellar ataxia, Parkinson). The overall research strategy is convincing,
and makes excellent use of the proximity of a large clinical neurological center. The development of biomarkers and
diagnostic tests has high translational value. The group has moved their genetic findings towards a prospective
functional analysis using mouse and Drosophila models as well as cell culture approaches.

Key discoveries :

= Mutations in SPG11 (spatacsin causes spastic paraplegia).

= SCA7 CAG repeat expansions in spinocerebellar ataxia

« Cloning of SCA2

= Alpha synuclein duplication and Parkinson

« SPG15 mutation (unpublished)

= Novel parkin substrate: short-chain 3-hydroxyacyl-CoA dehydrogenase

Research projects :

The analysis of molecular causes using appropriate models have been implemented for SCA7 in the most
convincing way (drosophila model, cell culture model). The idea to transfer the therapeutic approach put forward in
the J. Neurosci. 2007 paper to rodents using gene knockdown approaches in SCA7 knock-in mice in the research plan is
very convincing. Similar approaches are planned for the spinal paraplegia models (SPG11 gene, zebrafish and mouse
KO model). Work on mouse models is planned for genes important in Parkinson’s disease (Pink 1 and parkin). In
particular the novel interaction of parkin with a novel mitochondrial protein should be mentioned as interesting.

Suggestions:

Previous advisory board suggestions have been implemented, the group is moving more towards functional
approaches. One minor point is that the group has not yet made full use of whole genome technologies.

Team 103 (examined by subcommittee A) :

It is clear that the center will need the excellent neuropathology that the team leader can provide. The group
has a main focus on neuropathology of AD. However, it is less clear that this new grouping will provide an
environment which will allow members of this team to interact synergistically. Some sections of the project are
pertinent, for instance the detection of amyloid using MR with T2 relaxation and contrast agents. However, other
component projects lack originality. The overall record of the group is good, but of a notably lower impact than some
other groups presented. The work has been mainly descriptive and correlative so far. As a consequence, the project
as a whole fails to deliver what it might for such an important disorder.



Research projects :

The title of the project (Mechanisms of neuronal dysfunction in Alzheimers disease) suggests that it will
address an extremely important and timely question: Why do neurons and perhaps glial cells function abnormally in
Alzheimers disease? Not much is known about how key components of the pathophysiological process of AD interfere
with neuronal function, and this is clearly of great importance. However, the research program does not present a
convincing strategy to address these issues.

- Cholesterol and Abeta: This idea is in principle interesting but not novel. The lipid composition of the cellular
membrane is known to affect processing and trafficking of membrane proteins.

- Another section of the project deals with knockdown of 6 different proteins involved in endocytosis, and the
effects on Abeta secretion. This is a more basic aspect of Abeta generation (APP processing via endocytotic
pathway), with some experiments varying cholesterol concentration or Rab5 function already being
undertaken (unpublished). However, these strategies largely appear to reproduce known pathways in APP
metabolism.

- The axonal pathology experiments may account for some of the functional deficit. However, these
experiments remain primarily descriptive.

The final section of the project suggests to examine a large number of transgenic mice with functional
techniques. The readout of the experiments to assess function in APP transgenic mice may be
overinterpreted. A number of behavioural and systems physiology approaches are to be applied to several AD
mouse models. However, these are primarily descriptive, rather than analyzing underlying mechanisms.

Team 104 (examined by subcommittee A) : Good group headed by a young investigator. Methodically very solid
research in a very competitive field. The level of innovation is debatable.

Research project : Promising aspects of the research are a strong human disease association, through the
strong integration of patient material into the research strategy. There is also an extension into transgenic mouse
models using humanized mice. Unpublished aspects of this work are related to differential glycosylation of PrP
variants in different brain areas, which might contribute to selection of different conformers in different brain areas.
The whole strategy is well balanced and integrated.

Suggestions : One point to be raised is that this is a very competitive field. Which innovative aspects set this
group apart from others was not too clear. This may be a problem in the further development of the research
program.

Team 105 (examined by subcommittee A) : Renowned group in the field of Parkinson’s disease and movement
disorders. Although most of the work presented was innovative and widely respected, there was a tendency to gloss
over problems and limitations of the techniques that were to be used.

Research project : Several aspects of the research program are interesting and timely. Examples are how the
mitochondrial hypothesis of PD will be tested with a transgenic mouse model that has reduced mtDNA proofreading
(Pol-gamma mutant). Further, to investigate the role of energy depletion in function is an interesting and probably
relevant hypothesis (but see below). Further, the role of inflammation is likely important and contributes a novel and
important aspect to the CRICM, but this line of investigation seems at a beginning at the moment.

Suggestions : The study of cell death mechanisms in dopaminergic neurons would gain impact from an
identification of signalling cascades that lead from spiking/activity to neuronal survival? What cascades are activated
by silencing? The relation of MPTP and annonacin toxicity to disease mechanism of PD should be more critically
evaluated. The interaction between cholinergic neurons of the PPN and dopamine neurons is a topic of interest.
However, this is unlikely to provide a primary explanation of nondopaminergic symptoms of Parkinson’s disease. At
some points, this group would be ideally complemented by a physiology group that could directly assess changes in
the functional properties of DA neurons both in-vivo and in-vitro in the Pol-gamma transgenic mice. Such a group
could also assess the efficacy of the different blockers of potassium channels.

Team 202/305 (examined by subcommittee A) : The clinical-genetic approach so far has yielded many novel
and interesting causal mutations, in particular relating to the membrane excitability approaches. However, the MS
studies were less convincing.
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Research project : It is positive that some genetic projects have been translated to diagnostic procedures that
are unique to the center (i.e. for Schwartz-Jampel disease). There are other valuable translational aspects.The
project regarding the alternating hemiplegia of childhood may have a high risk, depending on the progress with
respect to the patient recruitment and phenotyping of the collective. The Nav channels as sole candidates in the MS
study were not convincing. Other channel types and mechanisms have been proposed which would be at least equally
appropriate candidates.

Suggestions: As a recurrent theme, the group would profit very much from a physiological expertise in-house.
This applies to the mutant mouse model of Schwartz-Jampel disease (incidentally the chapter named pathophysiology
of SJD does not contain a single physiological experiment). It also applies to the analysis of mutations found in
skeletal muscle disorders.

Team 107 (examined by subcommittee A) : Overall, the quality of the work is solid but not particularly
innovative. Several key techniques to assess the function of mitochondria and ROS production have not been
implemented to a large extent. The link to neurodegeneration is still rather weak, and could be strengthened by
interaction with several groups in CRICM.

Research project : One section of the project is dealing with recruitment and clinical characterization of
patients with mutations affecting mitochondrial function. Attention is also being given to the development and
improvement of diagnostic tools. The second section deals with the elucidation of the functional effects of mutations.
This involves examining the level of mutated mtDNA in identified affected single muscle fibers, in cybrids and
analyses on the protein level. For nuclear DNA, functional complementation techniques and protein analyses are being
used. As downstream effects of mitochondrial dysfunction, ROS production and apoptosis are considered. The
appropriate standard techniques seem to be solidly implemented on a large patient base.

Suggestions : Intensify the efforts to apply physiological approaches to measure ROS generation and identify
the site of ROS generation. Also, effects on cellular function could be looked at. Other mechanisms of toxicity should
be considered. Cellular models are mainly nonneuronal. The transfer to neuronal models is desirable and should be
developed, perhaps via the collaborations with the Team 101 and other groups. These collaborations could be a
positive opportunity for both neurodegeneration groups and Team 107 and should be seized.

Team 204/307 (examined by subcommittee A) : Successful genetic approach using candidate gene approach
and large scale sequencing. This is a strong group, both in the epilepsy and the CMT fields. The genetic studies are
being extended to mouse and cellular mechanistic models. For the genetic studies, the patient populations are
excellent, and the participants are well integrated into international consortia. The integration of the group within
the center is also excellent, with ongoing collaboration with Teams 201 and 205, Team 603 and others. However, the
projects related to ALS were not convincing. A weakness of this project was the reliance on arbitrary candidate genes
with a low chance of success.

Research project : Excellent program for epilepsy and CMT disease, which has yielded several important
epilepsy genes for autosomal dominant idiopathic epilepsies. Several loci identified for febrile seizures with epilepsy.
The projects with LGI1 (ion channel modifier gene) have been transferred to the mouse model (inducible knockout
mice, by a young Inserm staff researcher). Further projects with mutation screening of SCN1A, and candidate gene
approaches in severe myoclonic epilepsy of infancy (by a young Hospital research associate), motor neuron disease,
and Charcot-Marie-Tooth disease. In the latter, two novel gene mutations have been identified which are being
studied in loss of function in-vitro models (RNAi in Schwann cell cultures).

Suggestions : The general approach of this group and for instance Team 101 is very similar. Particular attention
should be taken to ensure that this common approach is really integrated into a large-scale platform common to the
center and available to the investigators. The ALS patient collective is excellent and should be exploited. The
candidate gene approach can be seen as risky. This project should be encouraged, but will require interaction with
the host team. The opportunity to fully exploit the excellent ALS patient collective with a more critical approach
should be seized.

Team 203 (examined by subcommittee A): The team is led by two Pls. The project of the MD/PhD team leader
is straightforward and focused on genetic disorders affecting the neuromuscular junction, but needs implementation
of additional approaches (see below). The project of the younger team leader is a very detailed examination of AChE
biology. However, some of the research approaches are not suited to address the questions posed. For instance, the
approach to clarify why muscle contractions still occur during inhibition of AChE are very indirect, and does not
involve physiological techniques. There is no elucidation of the physiological mechanisms involved. The publication
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record of the team leaders is a matter for serious concern and not sufficient to sustain long-term viability. It has not
become clear to the reviewing board why there are two team leaders and how they complement each other.

Research projects: Focus on genetic disorders affecting the neuromuscular junction (Congenital myasthenic
syndromes). The program includes a patient-oriented genetic project aimed at identifying new gene mutations.
Identified mutations include MUSK, ColQ, AChR subunits, a further novel gene and several others in 210 index
patients. It is also addressing targeting and trafficking of AChE. The MUSK project is far advanced in terms of
mechanistic studies, with transgenic mouse models available.

Suggestions: As for other groups, coordination of the genetic studies will be important as it constitutes one key
synergistic aspect of the centre. Care should be taken that this is exploited. Developing electrophysiological expertise
should be encouraged by the institution. This is a level of analysis so far lacking in these groups that will significantly
benefit the scope and impact of their studies. Systematic electron microscopy should also be encouraged. The group
would benefit from a core facility for cryo-EM. Likewise, high resolution fluorescence microscopy could be considered
(STED) within the microscopy core.

Team 201 (examined by subcommittee A): The project brings together three different subprojects that
interact on several levels. The integration provided by bringing these three projects together was seen as a positive
development. The human studies are being done only in few centers world wide, and provide a unique vista on the
function of the temporal lobe. However, the work done by this group is in danger of mainly duplicating work done
elsewhere (see comments below). The work on the absence epilepsy model in-vivo is technically demanding and will
reveal novel aspects of striatal control of spike-wave activity. The model used, however, should be critically
evaluated. The third section of the project is highly innovative and the first to address intrinsic plasticity in-vivo. This
project contributes an important set of techniques for the consortium, in particular the in-vivo sharp microelectrode
and patch-clamp recordings.

Research Project: Project is composed of three separate parts. One is dealing with the detection of seizure
precursors in the EEG of epilepsy patients using various mathematical models. It will also contribute an analysis of
high-frequency discharges as seizure precursors in temporal lobe epilepsy (project led by an Inserm CR1 researcher).
The second subproject will analyze a model of absence rats (GAERS rats) using in-vivo recording. The team leader will
attempt to inactivate seizures using stimulation protocols. Finally, there will be a project part analyzing experience-
induced changes in intrinsic neuronal properties in-vivo.

Suggestions: (1) The elucidation of cellular mechanisms of high-frequency oscillations using only single units in
the human is going to be difficult. The question of identifying the cell type from which unit recordings are obtained is
still open, but is key to characterise mechanisms in humans. Interaction with cellular groups that are addressing
cellular mechanisms in human material should be encouraged. (2) The studies on absence epilepsy should perhaps be
considered to be extended to other mouse models. Could this project be integrated into studies with humanized mice
modelling IGE? (3) The intrinsic plasticity study in-vivo is extremely interesting and timely. After several groups have
described intrinsic plasticity in-vivo, together with the mechanisms, the major novel aspect is the in-vivo study. The
group should consider mechanistic studies of this process as far as possible in-vivo, before switching to in-vitro
approaches. This could be done with knockout or transgenic mouse models that lack specific molecules important in
intrinsic plasticity (h-currents, A-type potassium currents). It could also be done in part using focal drug application
in-vivo, and application of permeable calcium chelators etc.

Team 205 _(examined by subcommittee A): The reviewing committee was very impressed with the level of
quality and innovation in these six subprojects.

Research program : Foci of research are the mechanisms of generation of population activity in the epileptic
human and rodent brain. Ground-breaking work on the origin of interictal activity in human subiculum from epilepsy
patients (due to depoalrizing GABA and glutamate signalling) and the cellular mechanisms of immediate seizure
precursors. Additional projects on newly generated cells in the subiculum and their properties. Discovery of a TTX-
resistant sodium current in the pre-subiculum. Changes in the CA3 region in DCX knockout mice as a model for the
subtle disruption of feedback inhibitory circuitry. Mechanisms for EEG generation. Carried to human in-vivo work with
DTI imaging to determine neuroanatomical reorganization in the subiculum. Also a study to look at the contribution of
parahippocampal cortex in human episodic memory. All these projects are highly innovative and can be expected to
lead to widely discussed and cited publications.

Suggestions: The team leader is potentially contributing to a number of research projects within the center, as
he is one of the two physiology groups incorporated at the moment. Care should be taken that this central role is
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covered by a level of institutional support that allows Team 205 to contribute physiological expertise to a variety of
projects (see also general comments).

Team 206 (examined by subcommittee A): The group is using a number of state-of-the-art inducible
transgenic mouse models to examine the role of genes involved in cholinergic and serotoninergic transmission as well
as in the orexin/hypocretin system. However, the general approach and integration of these three systems was not
clearly defined.

Research project: Cholinergic system investigated using mouse models with a deficit in Ach synthesis. Spatio-
temporal inhibition of ChAT expression is done with Cre-Lox approaches, either conventionally or with a combination
of floxed ChAT with lentivirus. In addition, RNAi approaches are being used. A second group of projects uses
inactivation of tryptophan hydroxylase 1 and 2 genes to block serotonin production. Has led to the discovery of a role
of maternal serotonin in early embryonic development.

Suggestions: The research strategy of the team was not convincing and should be re-evaluated. Overall, the
research questions in this project will be very difficult to answer with the techniques used here. What is the link with
the clinical disorders? So far, the link is only with sleep disorders. What is the rationale for putting together these
three transmitter systems? How will the problems associated with combining three knockout models impact on
understanding the interaction between these neurotransmitter systems? The inclusion of these three groups into one
team does not seem to provide synergy, and may in fact confuse the overall strategy.

Team 603 (examined by subcommittee A): Highly innovative technological approaches. The scientific questions
are also well-founded and innovative. There is exceptional productivity in terms of patents

Research Project: (1) Site targeted integration using lentiviral vectors: part of the NEST program of the EU, this
project also includes other approaches to achieve integration of a transgene into a specific locus. (2) Cell type
specific gene transfer: Related to the role of clarifying the transcription factor Ngn3. Transcriptional factor
responsible for the development of glutamatergic interneurons (unpublished). It is also a key factor for the
development of neuroendocrine cells in the pancreas and gut. (3) Dynamic snapshot of cell signalling: Dealing with
ubiquitination of proteins. The strategy is to express in specific cell types a tagged ubiquitin that can be used to pull
down ubiquitinated proteins. (4) Neuroprotective gene therapy for retinitis pigmentosa

Team 604 (same team leader as 603)- (examined by subcommittee A): Psychiatric genetics is a statistically
difficult area and it is not clear that this group has sufficient expertise to critically evaluate the data they are
involved in generating. There was also a major problem in giving a complete evaluation because much of the work is
not in the public domain.

Research project: Identification of genes in complex genetic disorders. Novel loci for Schizophrenia (3) and
bipolar disorders (2). Functional epigenetic studies in schizophrenia.

Suggestions: (1) While the industrial collaboration may facilitate the generation of data, it is clearly impeding
this groups ability to interact with others. The group should explore how they can maintain a level of critical
discussion amongst colleagues during these industry collaborations. (2) The group need local academic biostatistical
support. This is applicable to several groups in the center (see general comments).

4-2 Axis 3

The projects in this ‘axis’ are focusing on stem cells, oligodendrocyte precursors, biology of oligodendrocytes and
disturbances of myelination and myelin maintenance in MS and Alexander”s disease. This represents a very coherent
approach. Additional projects focus on brain tumors with some links to oligodendrocyte-specific molecules, another
on molecules involved in cell migration using the zebrafish as a model and another one on the role of microglia in ALS.
We see great synergy and complementary in most of the projects. Most projects have a clear translational aspect. The
more basic, cellular and molecular projects have a great potential to initiate more clinically relevant studies in the
future and might inspire the other groups to think in new directions. Most projects were of high quality and we
identified exceptional scientists in the consortium. The core facilities are important platforms which are urgently
needed in the consortium, like the animal facility or the imaging unit. We were also impressed by the organization of
the brain and MS bank, but felt that they would profit from additional bioinformatics expertise. Moreover, they should
interact and exchange know-how, in particular in bioinformatics.
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Team 311 (examined by subcommittee B): The project is very much focused on two molecules and the overall
concept has not become that obvious. The zebrafish model could become important for other groups of the center,
depending on future recruitment, since there was little evidence that the zebrafish model was used by other groups
(at least those overseen by this sub-committee). We very much encourage the team leader to test the main
hypothesis of her model in mammalian systems either by herself or in collaboration with other groups at the center.
There was also a communication problem (language).

Team 309 _(examined by subcommittee B): The team is excellent and matches very well together with an
excellent young researcher with a full position coming back from abroad and an experienced established researcher
with a strong background in microglial biology. In particular, the ALS project is very strong and topical and can
potentially add new focus to the whole group. It is disserving of strong support.

Team 310 _(examined by subcommittee B): This project is clinically very relevant and addresses an important
and interesting scientific issue, namely the role of astrocytes in myelin formation and maintenance. It is focused on
Alexander”s disease, but it lacks a clear hypothesis. The role of the team leader has not become obvious in this
project and he also has not track record in that field based on his past publications. An interesting aspect of this
project is the development of the animal model, but it was not clear to the committee what benefits of the new
model will have over the already existing anima models. This model can be used to screen drugs which interfere with
the aggregation of the intermediate filaments, both in vivo and in vitro. The tumor part was relatively weak. The goal
of the genetic part is not very clear and it is also not evident whether they are integrated into a larger European
network. They rely only on a few patients who are available locally. In general, we have mixed feelings about the
project.

Team 308 (examined by subcommittee B): The team leader is an internationally recognized expert in
multiple sclerosis research and oligodendrocyte biology. She is internationally very well connected with interactions
and collaborations. This is an excellent and clear-cut project with a high likelihood of success. The panel was very
impressed with this team”s presentation, which is a very good example for translational research. We recognized this
team as a key component of the consortium.

Team 312 _(examined by subcommittee B): The projects of the team leader are very ambitious, however we
also recognized that she is at the stage of her career where she has to explore different possibilities and find her own
path. We think that she has made a very good start, but we think for her own good, she should soon try to identify the
most important and tractable problems. It is an excellent contribution and it fits very well into the general scheme of
this program since stem cells are very important for different projects within that Consortium. The interaction with
the San Francisco group is very important for the project; we also encourage her collaboration with other local teams.

Team 303 _ (examined by subcommittee B): This is a larger group with several principal investigators who
focus on different aspects of one question and are highly complementary. The project is well integrated, clinically
relevant and has great potential for translation. The primate program will be very beneficial for the clinical
interpretation of the data and could potentially be exploited by other groups. In general, this is an excellent proposal.

Team 313 _(examined by subcommittee B): This program is organized by a internationally leading team which
focuses on the molecular determinants of oligodendrocyte development. The recruitment of the young Avenir Inserm
researcher was an important addition for that program. His expertise and connections with a leading lab in London
will greatly benefit the whole group. This is important basic science that underpins the more clinically oriented
projects.

Team 304 _ (examined by subcommittee B): This group is internationally well recognized in clinical and
translational brain tumor research. They aim at the identification of novel molecular markers for glioma
classification. They will use these markers to customise therapies. At present, there is no very direct link with other
groups. We recommend that this clinical knowledge should be complemented by basic research including animal
models, either with existing or newly recruited groups. This would allow to test the functional impact of the newly
identified candidate genes for brain tumor development. The bioinformatic expertise to evaluate highly complex data
sets needs to be expanded and should be supported.

Team 302  (examined by subcommittee B): The team leader's track record is excellent. She has a clear
concept and is interacting with well known local and international groups. Her planned work depends on sufficient
animal and image facilities. If it is possible to recruit her, the expertise and content of this project would perfectly fit
into the center and enrich both content and methodology.
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Team 306 _ (examined by subcommittee B): The team leader is an excellent scientist whose recruitment would
be a coup. As in the related project by Team 302, this project depends heavily on technology and equipment which
needs to be in place for his arrival. Both animal models and the intravital imaging of axonal damage and repair would
complement the existing interests in remyelination. Links to several groups can be foreseen.

4-3 Axis 4 and Axis 5

In many projects, excellent and even brilliant use of the unique opportunity provided by the Salpétriere
environment the study of patient populations. In that respect the recent initiative of the Centre for Cognitive
Anatomy (CAC) should be pursued much more vigorously as it is a prime asset of the center. The translation aspects of
the projects are extremely important. While the strong clinical input is an asset, the integration of experimentalists
into the clinically dominated groups should be improved and enhanced. In many instances, the conceptual and
theoretical framework is weak or missing. Collaboration with other established groups in cognitive neuroscience even
nearby such as the DEC at ENS would be very welcome. Often the groups do not see well enough the limitations of the
non invasive work in humans. In a very unique way this can to some degree be circumvented in the CRICM by direct
measurements in patient brains which is the second asset of the center. More systematic combination of different
techniques should also be beneficial. Third, a more extensive use of non human primates is also highly recommended.
The establishment of a number of excellent teams with expertise of primate studies (electrophysiology, inactivation,
electrical stimulation, fMRI and their combination) is much needed, especially for groups interested in basal ganglia
and cortex. Indeed a crucial level of processing, that of single neurons, is at present not accessible to non invasive
techniques. Furthermore, primate data are also an indispensable background for correct interpretation of the unique
invasive data obtained in the patients and to understand the circuitry on which the deep brain stimulation therapy is
based. A good animal facility is essential in this respect. Another increasingly important branch of cognitive NS,
computational NS is also missing; again links with ENS and other modeling groups in Paris could help. Strategic
thinking is often weak, researchers should be more attentive to general cognitive neuroscience questions when they
are in unique position to illuminate them. Also the composition of the teams was sometimes haphazard. The two Pain
teams appear isolated.

Team 401 _(examined by subcommittee C): Extremely innovative, original project proposed by internationally
recognized researchers in cognitive neuroscience. Project with strong theoretical underpinning, that includes
sophisticated investigation in highly selected patients. The team needs to be further supported in terms of full-time
researchers, technicians and space. The project will benefit from integration of time-resolved multi-channels such as
MEG. The project leaders have to be attentive not to be isolated and to search for collaborations in the CRICM.

Team 102/402 (examined by subcommittee C): Project proposed by an experienced, well-organized team with
strong leadership. Timely approach to long standing questions in cognitive neuropsychology. Complementary
subprojects using well-established concepts. Sustained and extended use of clinical conditions to address scientific
issues: the team exploits efficiently the CAC facility which is of potentially national importance. The team should
promote conceptual originality and make more use of time-resolved methods.

Team 106/407 (examined by subcommittee C): Team with excellent potential. The team has made cutting-
edge internationally recognized therapeutic innovations. The project includes also a small non human primate
component which is well conceived and complementary to the human work. The team should reinforce the
experimental components of the project. The primate research requires critical mass and extension: the primate
should be used as model for several diseases and the project should consider going beyond the traditional approach in
sleep research (switch from cat to monkey).

Team 601 (examined by subcommittee C): Strategically important team at both local and international levels,
for both basic and translational domains. The team has developed pieces of software used abroad. Project with
clearly innovative components.The internal organization of the team appears suboptimal as there seems to be an
undue separation between subgroups. Better collaboration with other teams in the CRICM is desirable, the team
should fully exploit latent opportunities to innovate the analysis of signals. Some projects require sharper definition to
have a competitive edge.

Team 408 (examined by subcommittee C): The two clinically oriented studies included in the project are of
high quality. The project therefore represents a good opportunity to promote in a promising field of biological
psychiatry. The team has not fully exploited the research potential of intra-operative unit recording. Focus on this
and integration of signal analysis through collaboration with a closely related group should increase productivity. The
experimental basis of the project is very narrow and should be strengthened. The team should maximize its
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cooperation with Team 106/407 (as the latter researchers already use their anatomical expertise) and seriously
contemplate fusion with this group;

Team 502 (examined by subcommittee C): Team with strong background in the domain of pain research;
unique methodological approach to target glia and neurons separately. The project includes promising potential of
integrating neuropeptides research but this was not fully developed. More innovations in the concepts behind the
experiments would be a step forward as would attention to the translational aspects. Except for the use of the viral
technology, the benefit of the relationships with the CRICM as a whole is not obvious. The team has surprising little
interaction with the teams of the glial axis in the CRCIM.

Team 501(examined by subcommittee C): Innovative research uniquely integrating pain and emotion topics.
The CO2 laser technique is a novel approach although it needs to be validated by electrophysiology and comparison
with established animal models. The study of small fibers neuropathy is of interest and should be exploited. Scientific
productivity should be increased. The team should maximize its cooperation with the other pain oriented team and
seriously consider fusion with this group.

Team 406 (examined by subcommittee C): This is a relatively recently created team, whose projects focus on
the role of emotion in the interactions between perception, attention, and memory with a special emphasis on the
temporal dimensions of these processes. The productivity of the group is viewed as adequate particularly given the
fact that three of its 5 members are women in child-bearing age, who have given birth to 4 babies during the last
three years. With some exception, the investigators have good track records with several well-cited papers. While the
committee saw problems with some of the perception work, it found the ongoing and planned studies on attention,
emotion and memory very interesting and relevant for the present context. This work has obvious links to research on
similar topics in other teams of the centre.

Team 405 (examined by subcommittee C): Project based on a long, excellent tradition in the neurophysiology
of the spinal cord. The team provides strong and accessible infrastructure: the platform for exploring motor control
and gait. The project lacks originality, coherence and ambition. TMS oriented expertise and dystonia expertise could
be more profitably reoriented to the benefit of Team 106/407.

Team 404 (examined by subcommittee C): Psychiatry is an important area of application for the whole CRICM
enterprise, and the social neuroscience approach taken by this group has attractive features, for example by providing
a therapeutic dimension. However, the presented program lacks a coherent conceptualization or a unifying research
strategy that could provide a framework for unifying the quite diverse individual projects, which now appear
unrelated and in themselves unconvincing.

5. Overall appreciation of the research centre project,
Recommendations and advice

Strategies for new recruitments

We have identified scientific areas which should be developed. The applicants carefully review these
suggestions and develop a general strategy for their consortium. They should try to fill specific gaps in
expertise by recruiting the best researchers they can get in those specific areas without compromising on
quality. The critical areas identified by the experts are: bioinformatics, statistical genetic analysis, mouse
behavioral analysis, in-vivo cellular imaging, neurophysiology across species up to primates and primate
research. Alternative to recruitments, the applicants could strengthen collaborations with or even attempt
integration of existing local groups working in these fields into the CRICM. The amount of research in primates
is currently below the critical mass for viability and should hence be boosted or dropped if the applicants
cannot commit to a greater effort in this domain.

Bioinformatics and biostatistics

As mentioned above, there is a substantial gap in expertise for bioinformatics and biostatistics which needs to
be addressed at the structural level when defining the center’s layout. This is an important aspect both, for
research groups and general platforms. Enhanced capacities in these fields need to become an integral part of
the collaborative context and need to be integrated as closely as possible.
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Animal facilities

Many of the research projects rely on the availability of different genetic animal lines or plan to
create new lines. The currently anticipated facilities are vastly insufficient for the needs expressed
in the scientific projects that were presented during the site visit. The deficits include both, the
maintenance capacities as well as facilities for experimental animal work. Across species, the
applicants should define the specific needs of each project and compare these demands to the
available and planned facilities. For primate work, state of the art housing should be integrated into
the building where the experiments will be carried out. Across all animal species targeted by the
projects, in-house facilities would greatly increase efficiency of the related projects. These
facilities as well as all project-related platforms should be governed by a steering committee
composed of the scientific leaders. Where possible, partial outsourcing may nonetheless be helpful
and the related possibilities should be closely explored as well.

Large-scale genomics

This tool is essential to explore the vast material which has been collected. It is currently
outsourced, resulting in relevant delays that jeopardize the center’s competitive level.

Physiology and behavioral analysis

The experts felt that there is a lack of manpower in both of these fields. Both approaches are
critical in the functional assessment of the different genetic animal lines and in context of the
disease models. Selective targeted collaborations could provide partial solutions but additional on-
site recruitments would strengthen the consortium and will be of benefit for many of the projects.

Aspects of organization and administration

Although the experts came to appreciate that the CRICM and the ICM are conceptually constructed as distinct
entities, they could not assess the viability of the CRICM project without touching on aspects regarding the
relation of the two. They would advise the leaders of the institute (ICM) and the center research project
(CRICM) to reduce the number of administrative layers to avoid any duplication and redundancy. For the
benefit of the CRICM project which the experts were asked to evaluate, there should be no dissociation
between ICM and CRICM although ICM should of course integrate research teams beyond the CRICM project,
ideally by filling the aforementioned gaps. The rules for scientific governance, the relation between ICM and
CRICM and their respective long-term strategies were not entirely transparent to the experts and should be
made more explicit and plausible in the near future. A catchy name for this organization would increase
international recognition (such as the Ranvier Center for Neuroscience or the Charcot Center for Neuroscience).

Career development to independence

The experts perceived a lack of mobility in many individual careers that is detrimental to scientific innovation.
While advocating an overall reduction in team numbers, they encourage fostering a multiple-principal-
investigator culture. Facilitating the promotion of promising junior researchers towards formal independence as
well as encouraging departures of researchers providing less critical input to the center’s overarching mission
are equally important tools to ensure the center’s long-term performance, and these tools need to be
developed. A mentoring and promotions committee as established at other comparable institutions will assist in
this process. The experts considered some aspects of the French career development idiosyncratic and felt that
the size and importance of the CRICM and a promising institutional framework as the ICM could permit the
aforementioned compensatory measures.
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Réponse aux observations du comité de I’AERES sur le projet de
creation du CRICM.

Cette réponse se divise en deux parties : la premiére comporte les commentaires généraux
sur le rapport du comité d’évaluation, la seconde est la réponse sur les recommandations
générales figurant au §5 du rapport. Par ailleurs, comme ce comité a établi une évaluation
équipe par équipe, jai demandé a celles qui le souhaitaient ou le jugeaient nécessaire, de
répondre individuellement aux recommandations qui leur étaient spécifiquement adressées.
Ces réponses figurent en Annexe 1. Enfin, en Juillet 2007 nous avons demandé a notre
Conseil Scientifique International (Scientific Advisory Board) de venir nous conseiller sur la
constitution de notre projet de centre de recherche. Les commentaires de ce SAB figurent
dans ’Annexe 2.

Commentaires généraux sur le rapport

Le 16 Janvier, a la fin de la visite, le président du comité d’évaluation et les présidents
des sous-comités ont fait un rendu de leurs premiéres impressions générales de la visite.
Cette réunion s'est tenue devant les chefs d'équipe et les deux représentants scientifiques
de PAERES. |l ressortait de ces commentaires que ['impression d'ensemble était
extrémement positive et les 3 rapports correspondant aux groupes d'évaluation A, B et C
étaient trés élogieux. Les experts ont été trés favorablement impressionnés par la
cohérence, la complémentarit¢ de l'ensemble du projet. Le comité de visite a trés
positivement apprécié lintérét de regrouper nos forces afin d’augmenter notre masse
critique et notre attractivité. Le comité a aussi émis un avis positif sur leffort de
restructuration et la constitution des axes thématiques. Le comité a tout particulierement
souligné la qualité de I'approche transversale, la richesse du matériel clinique adossé a une
recherche fondamentale de qualité. Je regrette que ces commentaires faits oralement ne
figurent pas dans le rapport écrit. Ceci est d’autant plus dommageable que le rapport tel
qu'’il est ne semble pas prendre la mesure de I'effort de réflexion qui a été nécessaire pour
transformer 14 Unités labellisées par les EPST en un ensemble cohérent d’équipes pour se
constituer en centre de recherche. Mais peut-étre que compte tenu de la taille du projet, son
évaluation aurait nécessité un peu plus qu’une journée et demi.

Cet effort s’est traduit par la rédaction d’'un document écrit volumineux, certes, mais dont
on aurait aimé que le comité reconnaisse la qualité. C’elt été une fagon indirecte de saluer
le travail remarquable fourni par les équipes et la cellule administrative.

La faisabilité de notre projet repose pour beaucoup sur nos plateformes technologiques.
C’est avec plaisir que je prends note des commentaires laudatifs sur la qualité de ces
plateformes. Cependant, les personnels de la banque d'ADN et de cellules, comme ceux de
la Plateforme de Post génomique de la Pitié-Salpétriere (P3S) regrettent I'absence de
commentaire sur ces plateformes communes, dont ils assurent le fonctionnement.

Un autre point adressé par le comité est la nécessité d’accroitre la recherche sur les
primates non humains. Nous sommes trés conscients de I'importance de cette recherche
dans le domaine des Neurosciences Cognitives. De plus, nous pensons qu’une recherche
basée sur 'lHomme, la motricité, les émotions et les grandes fonctions cognitives ainsi que
sur leur dysfonctionnement est nécessaire en tant que telle dans le Centre de Recherche.
L’accés maintenant possible sur le site a plusieurs modalités d’imagerie et
d’enregistrements non invasifs, mais également plus invasives chez 'lHomme, comme les
enregistrements profonds chez les patients épileptiques, parkinsoniens, dystoniques et
psychiatriques, de méme que la TMS et la réalité virtuelle seront des moyens uniques
d’exploration permettant d’affiner les hypothéses et les interprétations. De méme il nous
semble que des domaines nouveaux de recherche comme limpact des Nouvelles
Technologies de I'Information et de la Communication ne peuvent étre appréhendés que
chez 'Homme. En effet, ces nouvelles technologies ouvrent un nouveau champ
d’expérimentation aussi bien sur la cognition fondamentale, que sur les nouvelles



pathologies induites par ces nouvelles pratiques. Elles offrent aussi de nouveaux moyens
thérapeutiques qui ne peuvent étre évidemment validés que chez les patients.

Comme le précise le comité, les Neurosciences Computationnelles sont aussi un moyen
unique d’enrichir les connaissances sur les mécanismes étudiés. Nous sommes conscients
du manque de spécialistes sur le site, mais souhaitons renforcer nos liens avec des équipes
du domaine, en particulier en se rapprochant de I'Institut des Sciences Complexes. A terme,
dans le cadre de 'ICM, nous pensons pouvoir attirer des équipes dans ce domaine sur le
site.

Commentaires sur les recommandations générales
1) Recrutement de chercheurs

Le comité nous suggére d’adopter une politique pro-active de recrutement de
chercheurs dans certains domaines, dont notre projet doit se doter afin de lui assurer un
développement harmonieux. Parmi les domaines identifiés, outre la bio-informatique, la bio-
statistique, le comportement animal et la neurophysiologie qui sont traités dans les
paragraphes suivants, le comité pointe également I'imagerie cellulaire in vivo et la recherche
en primatologie.

1.1) Pour I'imagerie cellulaire in vivo, nous avons déja obtenu plus des 2/3 du
financement nécessaire a I'acquisition d’'un microscope bi-photonique et deux des équipes
nouvellement recrutées (équipes 302 et 306) sont des spécialistes internationalement
reconnus de I'imagerie cellulaire in vivo. Comme le note le comité d’évaluation au sujet de
I'équipe 306 : «The team leader is an excellent scientist whose recruitment would be a
coup»! Il est déja convenu de présenter ces deux chefs d’équipe au concours de
recrutement de DR a I'lnserm et au CNRS.

1.2) Le développement de la recherche en primatologie implique en premier lieu
de pouvoir héberger des primates non humains. Ces conditions seront réalisées dés I'entrée
des équipes du centre dans le batiment ICM (c’est a dire courant 2010) ou une voliére
pouvant héberger jusqu’a 60 primates est prévue. Ceci ne résout certes pas le probléme du
recrutement d’équipes de recherche sur le primate non humain. La disponibilité des
primates sur le site incitera fortement de nombreuses équipes du CRICM a tester leurs
hypothéses avant de les appliquer a ’homme.

2) Bio-informatique, bio-statistique, génomique a grande échelle

Le comité d’évaluation souligne a juste titre le manque criant d’'une équipe de bio
informatique et bio statistique dans notre projet centre. Nous en sommes conscients. Le fait
est que déja I'année derniére nous avons obtenu de l'lnserm un poste d’ingénieur de
recherche en bio statistique pour notre plate-forme de post-génomique dite P3S, mais
aucun candidat ne s’est présenté a ce concours. Notre stratégie est maintenant de créer
et/ou d’attirer une équipe de bio-informatique et bio-statistique en collaboration avec nos
collegues des IFR-14 et 113. Cette équipe devra développer ses propres axes de
recherche, mais aussi prendre en charge et exploiter les données de génomique, en
particulier celles générées sur la plate-forme lllumina de criblage a haut débit. Cette activité
profitera spécialement aux équipes du site dont I'activité principale est liée a I'exploitation
des données de génétique et de génomique et tout particulierement a celles du CRICM.

Nous soumettons une demande pour cette création d’équipe a la Fondation pour la
Recherche Médicale et des contacts sont déja fort avancés avec certaines équipes qui
pourraient étre intéressées a nous rejoindre dans cette aventure.

L’arrivée sur le site d’'une équipe ayant ces compétences dans les domaines de la bio
informatique d’une part et des bio-statistiques d’autre part permettra également de répondre
au point concernant la génomique a grande échelle.



Cependant, nous regrettons que le niveau des salaires de la fonction publique ne
permette pas d’attirer facilement des spécialistes hautement qualifiés dans un domaine
aussi pointu.

3) L'animalerie :

Il semble que le comité d’évaluation n’ait pas pris en compte I'extension au 105 Bld de
I'Hépital de I'animalerie dont la construction s’achéve en 2008. Cette nouvelle animalerie de
1250 m? comportera 3000 cages de souris, 1000 cages de rats et 400 cages en
confinement A3 pour les recherches sur le prion. Par ailleurs, il faut noter que dans le
batiment ICM 3 200 m? seront dévolus & une animalerie, dans laquelle pourront étre
hébergés 20 000 souris, 10 000 rats et une voliére pouvant accueillir 60 primates non
humains. Enfin une surface de 250 m? est réservée a une animalerie poisson.

Nous espérons que l'association des possibilités offertes au 105 et au 91 du Bld de
I'Hépital additionnées a celles a venir dans le batiment de I'lCM nous permettrons de faire
face au besoin croissant d’animalerie manifesté par la plupart des équipes.

4) Physiologie et comportement animal :

Des discussions sont en cours, notamment dans I'axe thématique #2, afin d’augmenter
au mieux notre capacité a la fois i) de criblage a haut débit des mutations du petit animal et
ii) nos techniques d’exploration physiologique, sous-représentées a I'heure actuelle. Les
analyses du comportement du petit animal sont a ce jour réalisées de facon dispersées
souvent dans des animaleries de proximité. Cependant dans I'extension de I'animalerie du
105 Bld de I'Hbpital, une surface adéquate est dévolue a I'analyse du comportement du petit
animal qui permettra notamment d’assurer en continu les enregistrements EEG et
I'observation vidéo des animaux. Les experts relevent le manque de potentiel humain pour
exploiter ces facilités : Ia aussi, nous en sommes conscients et nous porterons nos efforts
sur le recrutement de personnel compétent dans ces domaines.

5) Les aspects de I'organisation administrative :

Les membres du comité ont noté qu’il ne faudrait pas que le CRICM et I'lCM évoluent
parallelement sans synergie. Nous en sommes conscients et travaillons en concertation afin
que le dédoublement des fonctions administratives ne se produise pas. A cette fin, nous
avons établi un calendrier de réunions mensuelles (parfois bi-mensuelles) entre la Direction
actuelle de I'ICM et le comité de pilotage de I'lFR qui agit comme le comité de pilotage du
CRICM, en attendant sa création. Le but de ces réunions est de mettre en place une
administration partagée dans des locaux communs entre le CRICM et a 'lCM.

Nous sommes également d’accord sur le fait que I'acronyme CRICM n’est pas trés
harmonieux ni trés attractif d’'un point de vue de la lisibilité internationale. Le changement
éventuel de dénomination sera mis a I'ordre du jour d’'une prochaine réunion du comité des
équipes.

6) Le développement des carrieres vers une plus grande indépendance des
chercheurs.

Nous partageons le point de vue du comité d’évaluation sur ce point : il faut faciliter la
carriére des jeunes chercheurs et leur donner les conditions de développer une plus grande
innovation scientifique. Le fait est que parmi les équipes constituantes de notre projet de
centre, 12 sont des équipes créées de-novo, provenant de I'émergence de jeunes
chercheurs qui ont souhaité saisir I'occasion de la création du centre pour faire leurs
preuves.

Dans beaucoup de cas, les critiques du comité d’évaluation sont sévéres sur ces
nouvelles équipes. Ceci ne me semble pas justifie. Ces équipes ont fait un effort qu’il faut
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saluer pour se créer en nouvelle équipe, ou quitter leur domaine pour rejoindre celui des
neurosciences. De ce fait, il est injuste de leur reprocher le faible lien thématiques avec les
équipes existantes, puisque c’est justement le but du ralliement a notre centre. De méme il
est difficile a une équipe en cours de constitution d’avoir déja fait les preuves d’un travail en
commun. Dans le méme ordre d’idée, la fusion de certaines équipes nouvellement créées
(comme les équipes 106 et 408) ne me semble pas souhaitable. Une politique de fusion
irait a I'encontre de la nécessité de favoriser 'émergence de nouvelles équipes en
permettant a de jeunes chercheurs d’affirmer leur indépendance. Le comité d’évaluation
peut certes émettre des doutes sur certaines hypothéses de travail, mais il me semble
important au contraire d’encourager la prise de risque de ces équipes puis, lors du prochain
contrat quadriennal, d’évaluer la qualité de leur travail.

Quant aux aspects idiosyncrasiques du développement des carriéres dans le systéme
francais, je pense qu’il n’est pas de mon domaine de compétences de le faire évoluer. Il eut
peut-étre été utile d’'informer le comité de visite qu’en France, I'évaluation individuelle des
chercheurs est du ressort des institutions et pas de notre centre de recherche. Nous faisons
de notre mieux avec les éléments qui sont en notre possession et qui nous sont imposés.



ANNEXE 1. Commentaires des équipes

Axe thématique #1 : Neurodégénérescence (Sous comité A)

Team 103

Les évaluateurs ont reconnu l'expertise neuropathologique de I'équipe; ils ont également
souligné l'aspect pertinent des expériences visant a développer des méthodes d’'imagerie
des plaques, travaux récents auxquels nous avons activement participé (5 publications en 2
ans).

lls constatent que le niveau de publication est inférieur a celui d'autres groupes (déja
installés et de taille souvent supérieure) et que les résultats obtenus sont souvent corrélatifs
et descriptifs. C'est précisément I'un des paris du projet que d'associer 3 investigateurs aux
compétences complémentaires (neuropathologie, biologie moléculaire et cellulaire,
comportement animal) pour dépasser le caractére descriptif et corrélatif des études
neuropathologiques classiques. Nous pensons que la synergie ainsi réalisée aura un effet
positif sur le niveau des publications. Cet effet ne peut étre apprécié aujourd’hui puisque
l'équipe n’est pas encore créée et ses membres pressentis travaillent encore
indépendamment. Quatre points des projets de recherche font I'objet de critiques:

1) "Cholesterol and AB: This idea is in principle interesting but not novel. The lipid
composition of the cellular membrane is known to affect processing and ftrafficking of
membrane proteins." L'étude épidémiologique et clinique des effets du cholestérol dans la
maladie d'Alzheimer a certes été réalisée a de multiples reprises. L'augmentation de la
sécrétion du peptide Ab sous l'effet du cholestérol est aussi mentionnée dans la littérature
mais le mécanisme n'en a jamais été élucidé. Nos expériences, portant sur les protéines de
I'endocytose, révélent que cet effet ne résulte pas d'une modification générale et non
spécifique de la membrane (comme suggéré). Les derniers résultats que nous avons
obtenus montrent en effet que I'action du cholestérol sur la sécrétion d’Ab est médiée de
fagon sélective par la voie dépendante de la clathrine.

2) "Knockdown of 6 different proteins involved in endocytosis. These strategies largely
appear to reproduce known pathways in APP metabolism.”" Nous avons étudié les voies
d’endocytose de I'APP par diverses stratégies de biologie moléculaire. Notre projet ne visait
pas a étudier le métabolisme normal de I'APP, en effet connu, mais a comprendre comment
ce métabolisme pouvait étre régulé. Cette stratégie nous a permis de démontrer que I'effet
du cholestérol sur la sécrétion d'Ab est dose dépendant et spécifique (il n'est pas retrouvé
pour d'autres protéines membranaires) et passe par la voie d’endocytose clathrine
dépendante, un résultat original et inattendu. Ces résultats ont été précisés et étoffés depuis
la visite d'évaluation (premier article en préparation).

3) "[The] experiments [on axonal pathology] remain primarily descriptive." |l s'agit de résultats
publiés. Ces expériences ne font pas partie du projet. Nous avons en effet montré, par des
injections de traceur chez des souris APPxPS1, que des axones issus d'aires corticales
distantes dégénéraient au voisinage des plaques amyloides (Neurobiol Dis 2004). Cette
pathologie axonale permet d'expliquer, au moins en partie, les troubles cognitifs présentés
par ces souris transgéniques. L'élucidation des mécanismes qui permettraient d'expliquer
pourquoi les axones sont attirés par la plaque sénile constitue une question qu'il ne nous
semble pas possible de résoudre aujourd’hui avec les moyens dont nous disposons. Nous
avons préféré concentrer notre projet sur la régulation de la sécrétion du peptide AB par le
cholestérol.

4) "However [the behavioural and systems physiology approaches] are primarily descriptive,
rather than analyzing underlying mechanisms".L'implication d'un spécialiste du
comportement murin est indispensable a l'évaluation des modeéles animaux que nous
comptons développer dans |'étude des modifications de la sécrétion du peptide AR en
connexion avec la régulation du cholestérol membranaire. Cette expertise permettra en outre
de renforcer les compétences nécessaires au bon fonctionnement de I'animalerie du CRICM



ou cette spécialité fait défaut, comme le soulignent les experts. Les études
comportementales et neuropathologiques des modeéles animaux comportent évidemment
une étape descriptive, indispensable a I'étude ultérieure les modifications expérimentales a
visée explicative.

Le Scientific Advisory Board du projet CRICM avait porté I'appréciation suivante sur notre
projet: "Research project: A*: very original study in a very competitive field. The project is
feasible. This group consists of 3 principle investigators that have just started to work
together joining different expertise to investigate a very original aspect of Alzheimer’s
disease pathogenesis. This group has a great potential to reach outstanding results,
certainly at the international forefront of Alzheimer’s disease research". Le projet a aussi été
jugé favorablement au cours du programme «Neurosciences, neurologie et psychiatrie » de
I'ANR, qui en assure le financement pour 2 ans.

Team 105

We would like to acknowledge the committee for its insightful comments and suggestions.
Overall, while committee members found our project “innovative” and well-rationalized, they
raised several points that we would like to address.

1) Neuroinflammation in Parkinson’s disease (PD) is a long-lasting line of research of our
team which has published in the past ten years more than 12 papers on that particular topic.
In line with our expertise in this field, we have recently shown that the adaptive immune
system is likely to play an important role in neurodegeneration (manuscript submitted to
Nature Medicine and currently under editorial consideration following assessment of
reviews).

2) We agree with referees that complex-l inhibitors (MPTP, annonacin,...) may not be
primarily involved in PD etiogenesis and are therefore aware of their limitations when used
to mimic PD in animals. Yet, genetic models have failed so far to reproduce dopaminergic
(DA) cell death, making the use of complex-I inhibitors as one of the best option to study PD
physiopathology. Nonetheless, we believe that much effort should be spent to develop new
animal models that more closely recapitulate PD features and our new Pol-gamma mutant
shows that we are definitely engaged in such quest.

3) We absolutely agree that our team would be reinforced by physiological experts. Although
we could be tempted to develop this area of expertise by our own, we are unfortunately
limited by team member size. To circumvent this issue, we established collaborations with
outstanding experts in the field. For instance, the impact of K* channel blockers on the
activity of basal ganglia nuclei are being investigated in partnership with Jean-Michel Deniau
(INSERM UMR 667, Collége de France, Paris). We intend to pursue such collaborative
efforts when needed and possibly develop new partnerships within the ICM. Mechanisms
involved in the activity-dependent survival of DA neurons are also under current
investigation with a particular emphasis on the role played by intracellular calcium pools
(Cyt, ER, Mit) and the possible involvement of the PI3kinase signalling pathway.

4) We would like to clarify the rational for studying the role of PPN lesions in PD. Besides its
potential role in the control of DA cell survival via an activity dependent mechanism, this
nucleus could also be implicated in the onset of L-DOPA resistant motor symptoms.
Consistent with this view, our preliminary and encouraging results indicate that PPN lesions
induce gait and posture disturbances in monkeys (project funded by the MJ Fox foundation).

Team 107

"As sugggested by the reviewers, the team 107 has already started collaborations with
teams 101 and team 105, in order to implement the functional assays of mitochondrial
function and proteins, already used in primary mitochondrial defects, to appropriate neuronal
models (to-date parkin-/- mice and transgenic proofreading deficient POLG1 mice). In
addition, to answer questions regarding ROS production in cerebral cell populations, specific
in situ assays are currently developed in Team 107."



Axe thématique #2: Excitabilité, Synapse et pathologies associées
(Sous comité A)

Team 202/ 305

Cette équipe est bien consciente de ce qui a été souligné et ces points avaient été discutés
lors de la visite du comité. Deux points méritent commentaires: a) nous avons des projets
plus vastes que les canaux sodium comme génes candidats a la SEP. C'est I'exemple qui a
été présenté, mais il y a d'autres projets en cours concernant les cytokines et les génes de
sévérité. b) nous sommes conscients du manque de man-power en physiologie et pour les
projets de notre équipe. Le responsable de I'équipe fait partie du groupe physiologie de I''CM
pour y remédier.

Team 204/307

Genetic of ALS is a new project that will be put in place step by step as we did for epilepsy.
The candidate gene strategy, which is risky but suitable for population containing mainly
isolated cases, will be first applied on familial cases. The genes we chose are strongly
related to the pathophysiology of the disease and have never been screened in ALS. A
similar approach has recently succeeded to discover a new gene involved in ALS
pathogenesis (Kabashi et al. 2008). Other candidate genes will emerge from proteomic and
microarray analyses we are performing on ALS tissues. Such a strategy has helped identify
the causing gene in disease for which the traditional genetic approaches were limited by
small family sizes (Schessl et al. 2008). In a second step we will screen rare genomic
rearrangements in familial ALS. Finally, as an alternative to genome scan association studies
on sporadic patients which have recently led to limited results (Dunkley et al. 2007,
Kasperaviciute et al. 2007, Schymick et al. 2007), we intend to apply genome scan with
linkage analysis on familial ALS.

Team 203

“The publication record of the team leaders is a matter for serious concern and not sufficient
to sustain long-term viability”

Cette critique est sérieuse et pourrait indiquer un manque de perspectives et d’'originalité de
nos travaux. Cependant, le groupe de Daniel Hantai a mis en évidence les premieres
mutations dans le géne de I'agrine, une molécule clé de la jonction neuromusculaire, chez
des patients présentant un syndrome myasthénique congénital (SMC). Plus de 2 ans ont
été nécessaires pour valider ces mutations, monopolisant I'énergie du groupe. C’est fait et
ce travail est prét pour publication.

Outre ce résultat absolument essentiel, d’autres travaux importants concernant les SMC ont
été réalisés et sont soit déja soumis soit en cours d’écriture :

Dans la continuité de l'identification du géne MuSK comme cause de SMC (Chevessier et
al, Hum Mol Genet 2004) et sur les SMC en général :

1) Génération et analyse physiologique d’'une souris Kl porteuse de la mutation MuSK
(en révision a Hum Mol Genet)

2) la démonstration que les cellules musculaires exprimant MuSK muté libérent un
facteur de croissance du motoneurone, le perlecan (soumis)

3) de nouvelles mutations du géne MuSK identifiées et caractérisées chez 2 autres
patients (rédaction)

4) mise en évidence d’'une mutation fondatrice trés fréquente de la sous-unité epsilon
du récepteur de l'acétylcholine (60% des cas) dans la population d’origine maghrébine
(soumis)

5) un groupe de 13 observations de SMC liés au géne codant dok7, une molécule
interagissant avec MuSK (rédaction)



6) Enfin, une étude EMG et morphologique de la jonction neuromusculaire chez 2
patients présentant un syndrome de Schwartz-Jampel (Collaboration avec Sophie Nicole et
Bertrand Fontaine - team 202/305 - soumis).

Depuis 2004, Eric Krejci et Claire Legay ont créé, ex nihilo, une équipe monothématique
Inserm, rue des Saints-Peres (université Paris Descartes). En 2006, EK s’est individualisé
avec Véronique Bernard en équipe émergente soutenue par l'université et a restructuré
'animalerie du site. Le groupe d’EK soumet actuellement un article majeur qui révise la
biologie cellulaire de I'acétylcholinestérase dans le cerveau en continuité de ses précédents
travaux (Simon, 1998, EMBO J, et Perrier, 2002, Neuron).

Plusieurs articles sont en cours de rédaction :

1) Compartimentation  fonctionnelle des cholinestérases dans la jonction
neuromusculaire, basée sur I'analyse comparative, morphologique et physiologique des
jonctions neuromusculaires de 8 mutants partiels de cholinestérases

2) Un nouvel anticorps monoclonal anti-butyrylcholinestérases produits au laboratoire
par immunisation du mutant BChE, révelent 'organisation de mixte de complexes d’enzyme,
base structurale de 'organisation in vitro et in vivo

3) L’ancrage de 'AChE dans la jonction neuromusculaire : contribution de I'enzyme
soluble a la physiologie musculaire, comparaison de 3 mutants (Collaboration avec Jordi
Molgo)

4) AChE L’expression différentielle de 'AChE dans le cerveau et les muscles : effet sur
la respiration et la thermorégulation (Collaboration avec Arthur Foutz, Gif sur Yvette),
soumis

5) Défaut de d’acétylcholinestérase dans le mutant perlecan modéle du syndrome
myotonique de Schwartz Jampel (Collaboration avec Sophie Nicole et Bertrand Fontaine -
team 202/305 - soumis)

“The project of the younger team leader is a very detailed examination of AChE biology.
However, some of the research approaches are not suited to address the question posed.
For instance, the approach to clarify why muscle contractions still occur during inhibition of
AChE are very indirect, and does not involved physiological techniques.”

Cette critique serait fondée si I'analyse électrophysiologique n’était pas réalisée. Depuis
2001, Eric Krejci collabore avec Jordi Molgo pour I'étude fonctionnelle de la jonction
neuromusculaire (6 articles en collaboration). Pour pérenniser ce savoir-faire, nous
installons dés a présent un poste d’enregistrement microélectrophysiologique et
Emmanuelle Girard a été recrutée sur une ANR-maladies rares commune avant son
installation dans I'lCM. Les expériences sont programmées avant I'été.

Depuis plus de 15 ans EK a contribué de maniére majeure au domaine des cholinestérases.
La collection de mutants de souris collectés et construits ouvre de nombreuses perspectives
aussi bien pour le domaine de la jonction neuromusculaire (synapse cholinergique modeéle)
que dans la maladie d’Alzheimer.

“It has not become clear to the reviewing board why there are two team leaders and how
they complement each other.”

Daniel Hantai est le coordonnateur avec Bruno Eymard du réseau francais des SMC avec
lesquels Eric Krejci qui a été a I’origine de la découverte du géne ColQ et de ses premieres
mutations collabore depuis plus de 10 ans. Il a semblé opportun d’associer nos forces : 1) un
réseau efficace de selection et d’étude des patients atteints de SMC, 2) une collection de
souris modeles pour les SMC avec une analyse fonctionnelle et morphologique, 3) une
approche physiologique de I’adaptation pré et postsynaptique a la pathologie qui permet
d’éclairer la montée en puissance de nouvelles thérapies comme la DAP dans les SMC. Nous
obtenons ainsi une masse critique avec une forte composante de microscopie electronique
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(coordonnée par Véronique Bernard, team leader). L’étude fonctionnelle de la jonction
neuromusculaire assurée par Emmanuelle Girard concernera les modeles murins et les
biopsies de patients atteints de SLA (Pr Meininger) et de SMC (Pr Eymard). Etant donnée la
complémentarité des programmes, la co-direction s’ impose.

Team 206

We carefully read the comments of the Committee and we agree that our presentation did not
sufficiently reflect the reasons for the interactions between the researchers. Therefore, the
presentation may have been perceived as confusing.

The new team “Neurotransmission systems, their interactions and impact in physiological
functions” arose from the association of a group presently belonging to LGN (UMR CNRS
7091), devoted to the study of the serotonergic and cholinergic systems, and a team
originating from INSERM UMRG677, dedicated to the study of sleep, in particular centered on
serotonin/hypocretin, sleep and depression.

The first team has a long-standing focus on the regulation of the expression of
neurotransmitters, and its present aim is to perform a functional anatomical study of these
systems. This is mainly based on the spatio-temporal inactivation of tissue and brain regions
which belong to these systems. It should be stressed that such an approach has recently led
to the discovery that maternal serotonin is crucial for murine embryonic development.
Serotonin synthesized in the gut of the mother influences brain development in the fetus.
This novel epigenetic phenomenon has far-reaching consequences for clarification of the
often fuzzy genetic bases of complex inherited traits and could probably be generalized to
other hormonal systems (Cété et al., PNAS 2007). This paper has been ranked 1%/2" in
biology, neurobiology as well as genetics by Faculty 1000. This work has major implication
in the understanding of the pathophysiological mechanisms of diseases having
developmental components such as autism, several psychiatric disorders, heritable bowel
syndrome or heart diseases (Fligny et al, Faseb 2008). With respect to autism, we have
established collaborations with clinicians and brain imaging specialists (Nadia Chabane,
Hospital Robert Debré, Monica Zilbovicius, CEA Saclay and Jean Marie Launay, Hospital
Lariboisiére). Concerning the cholinergic system, its inactivation is key to address important
issues in basic research and in the field of Alzheimer and motoneuron diseases. In this last
context, we have established a close collaboration with a team from the “Institut de
Myologie”.

The second team is well recognized at the international level in sleep physiology using
animal models targeting serotonergic and hypocretinergic systems. The team has recent

ly demonstrated the critical role of serotonin in early developmental stages for the
establishment of sleep regulation (Popa et al., J. Neurosci 2008). Most notably, this group
has established the first proof that a wild-type sleep and behavior phenotype can be
persistently restored, by means of transient pharmacological treatment during development,
in knockout mice with an altered serotonergic neurotransmission (Alexandre et al., J.
Neurosci 2006). More recently, the importance of hypocretin/serotonin interactions in sleep
homeostasis has been highlighted. Regarding clinical aspects, sleep disorders are currently
a real concern of public health, and there is growing evidences for sleep abnormalities in
neurodegenerative diseases. Clinical collaborations are established with sleep clinics at
Hospital Pitié-Salpétriére and at the Mother and Child hospital in Lyon (see project).

It is natural for these two teams to join forces. They have common scientific interests. Their
works rely on complementary approaches and animal models. The first team benefits from
the recognized expertise of the second team on integrated functions, notably physiology of
sleep and raphe neuronal activity. The second team benefits from the molecular biology
expertise and from animal models developed by the first one. This is to us a good example
of a synergistic “win win” situation. The two teams have initiated collaborations. One aims at



deciphering how a lack or an overflow of the maternal 5-HT during fetal life can permanently
influence the final anatomy of the central nervous system and affect sleep patterns in the
adolescent/adult offspring (common application submitted to ANR). A second one
investigates the impact on sleep-wakefulness regulations of inhibiting acetylcholine
synthesis by RNAi approach in brainstem nuclei of adult mice.

The main aspects developed by the new team will be centered on:

- The follow up of the maternal serotonin effect. One goal is to further investigate the
influence of the maternal genome on embryonic development, and its long-term
consequences in the adult on brain neuroanatomy and integrated functions with a particular
focus on sleep regulation. For example, embryos with various genotypes (tph1+/+ or tph1-/-)
will be transferred in female recipient (respectively tph1-/- or tph1+/+). These experiments
will give a clear answer on the influence of serotonin that is produced exclusively by the
mother or the embryo. Other experiments will address the possibility of rescuing the
phenotype of offsprings which otherwise should be deprived of maternal serotonin.

- Functional studies of serotoninergic, cholinergic and hypocretinergic systems (three major
regulators of sleep and wakefulness components) will be addressed by local inactivation of
neurotransmitter synthesis in individual nuclei through the use of siRNAs or cre/loxP
systems. For example, sleep-wakefulness characteristics will be examined after inactivation
of cholinergic neurons in the septum and the basal nucleus.

- The interactions between these systems will be addressed in the longer term. The aim is
not to combine knockout models but to analyze the behavior of a given system following the
inactivation of another system using approaches such as transcriptomics. For example, one
question will focus on the functional impact of hypocretin on serotonergic and cholinergic
neurons of the brainstem in REM sleep regulation, notably with regard to muscle tone, a
parameter controlled by hypocretins as evidenced in the sleep pathology narcolepsy.

We do not share the view of the committee that the proposed techniques are unappropriate.
We are confident that our study is feasible taking into account the experience of the team in
stereotaxic delivery and in the use of vectors which greatly enhance the efficacy of siRNA
strategy. This is to us the only means by which to tackle the crucial questions we have set
forth and we are very well positioned to address them. It should also be stressed that such a
strategy to decipher integrated functions is now well developed in the literature.

We trust that we have brought to light convincing arguments that fully justify the merging of
the team in the interest of the proposed project.

Axe Thématique #3: Développement, pathologie gliale et régénération
(Sous comité B)

Team 310

It should be reminded that the team "leukodystrophies™ initially created as team 1 in 2001 in
UMR 546 under the leadership of D. Pham-Dinh and A. Dautigny (and currently D.P-H, 3
years from retirement) at INSERM U546 focused in the recent years on astrocyte
dysfunctions and development of new Alexander disease models. As a young recruit at
INSERM U732, A.N. started a research program on regulation astrocyte reactivy and joined
the team at U546 officially in July 2007. The team belongs to the european network on
leukodystrophies (COST, 2007-).
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Team 311

First of all, | thank the members of the AERES committee for their interest for the zebrafish
as model. Indeed, thanks to our expertise in this model, many groups in CRICM are
interested in zebrafish as a model for human neurological disorders. We have already
established collaboration with Team 101 to generate a model of spastic paraplegy (SPG11),
and with Team 307 to produce a fish model of an autosomic recessive form of Charcot-
Marie Tooth disease. In addition a collaboration with team 303 is on going on the
regeneration in demyelinating disease.

However, from the reading of the evaluation of my group, it appears also clearly that the
members of the committee have reduced our research project to the study of two proteins.
As described in our proposal, our goal is to unravel the molecular processes regulating the
maintenance and proliferation of adult neural stem cells in zebrafish, which in contrast to
mammals, maintains abundant neural progenitors during adulthood, making this small fish a
model of choice to address the biology of adult neural stem cells. The two proteins
mentioned by the members of the committee are just entry points in the field.

Axe Thématique #4: Cognition, émotion, action (Sous comité C)

Team 404

Les commentaires du Comité appellent une double série de commentaires, scientifiques et
stratégiques.

1) Au plan scientifique

« the social neuroscience approach taken by this group has attractive features for example
by providing a therapeutic dimension. However the presented program lacks a coherent
conceptualization or a unifying research strategy».

Il apparait que notre présentation au Comité n'a pas suffisamment montré la
complémentarité et la cohérence des différentes approches. Il nous semble au contraire que
la majorité des travaux repose sur une méme problématique scientifique : explorer les
dysfonctionnements de I'émotion et de la cognition sociale dans une perspective
physiopathologique. Ceci en vue de définir des niveaux de mécanismes d’intégration entre
émotion et cognition qui pourraient représenter de nouvelles cibles thérapeutiques,
L’obtention, par des membres de I'équipe, de 4 programmes européens concernant ce
domaine peut constituer un argument de lisibilité supplémentaire.

Au plan expérimental, les stimuli & caractére émotionnel sont susceptibles d’un traitement
perceptif préférentiel. L’émotion agit en effet au niveau de I'intégration perceptive visuelle en
amplifiant I'activation du cortex visuel. Nous explorons des phénoménes de modulation
émotionnelle de la perception visuelle, avec un intérét particulier pour la résolution
temporelle de ces modulations. L’hyper-réactivité émotionnelle anxieuse pourrait représenter
une désinhibition de ces mécanismes de facilitations perceptive, associée a une
hyperréactivité amygdalienne. Une des conséquences comportementales en est I'évitement
du regard dans la phobie sociale.

En miroir I'exploration fine des dysfonctionnements cognitifs chez des déprimés et de leur
conséquence sociale peut étre considérée comme la conséquence d’'un défaut d’intégration
des stimulis émotionnels. || semble acquis que la réversibilité de 'humeur lors de la guérison
d'un état dépressif ne s’accompagne pas a tout coup d’'une restitution ad infegrum des
performances cognitives. Dans ces deux pathologies , I'élaboration de nouveaux traitements
par la remédiation cognitive dans deux pathologies différentes repose sur une méme
problématique scientifique. C’est un peu comme si on étudiait avec un méme paradigme, la
régulation du rythme cardiaque dans deux maladies cardio- vasculaires différentes.

2) Au plan stratégique

Nous prenons en compte les remarques du Comité pour augmenter notre lisibilité en méme
temps que notre caractére opérationnel. Ceci par deux mesures déja mises en route :

- en recentrant nos problématiques exclusivement sur I'adulte.
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- en rapprochant plus lisiblement le travail des chercheurs de I'équipe de celui du plateau
technique de Réalité Virtuelle qui a été apprécié par le comité : « The VR facility is a unique
opportunity at Pitié-Salpétriére hospital to adress remediation in some psychiatric diseases in
an innovative way ». L'obtention et lI'aménagement de nouveaux locaux attribués
durablement a I'équipe au pavillon Clérambault associée a la création et I'ouverture d’'une
clinique de jour, représente un signe fort de I'Assistance Publique qui dans une période de
réduction générale de surface a bien voulu permettre l'installation de locaux spécifiques de
recherche clinique ; ceci pour privilégier I'innovation thérapeutique et intégrer au plus prés la
contribution réciproque des chercheurs expérimentalistes et des cliniciens-chercheurs.

Team 405
Nous avons été trés surpris par l'assertion selon laquelle notre équipe manquerait de
cohérence, d’ambition et d’originalité.

1) La question de la cohérence ne peut étre éludée.

Nous comprenons que 'AERES suggére implicitement une restructuration de notre équipe,
de facon a présenter une thématique plus lisible. Nous sommes bien conscients de la
vigilance nécessaire pour éviter la dispersion des efforts de recherches. La restructuration
périodique est d’ailleurs le souci normal de toute unité de recherches, mais nous voulons
souligner notre position privilégiée en matiére de recherche clinique : en effet, un service de
MPR héberge des patients pendant une période prolongée, a divers stades de récupération,
fournissant ainsi un matériel d’études irremplacable. Cette situation répond aux objectifs
actuellement mis en avant par [I'Assistance Publique-Hépitaux de Paris
(http://'www.aphp.fr/site/recherche_innovations/presentation2.htm), aussi bien qu’a ceux
affichés par I'ICM ; elle crée des opportunités de recherches a directions multiples, dont
nous regrettons qu’elle ait pu masquer l'orientation principale (aspects physiologiques et
comportementaux de la motricité) développée dans la présentation écrite du CRICM.

2) La remarque concernant notre manque d’originalit¢é et d’ambition appelle quelques
observations.

Le développement actuel des techniques d'imagerie et de stimulations cérébrales de plus
en plus fines autorise de grands espoirs dans la connaissance du fonctionnement cérébral.
Depuis 2004, nous nous sommes donne les moyens d’utiliser régulierement ces outils grace
a des collaborations étroites avec le CENIR et le centre MEG-EEG de La Pitié-Salpétriére.
Ces progrés ne doivent pas faire oublier que les désordres moteurs et cognitifs atteignent
des fonctions complexes. Pour espérer obtenir des connaissances réellement utilisables
pour la santé humaine (comme le demandait I'appel d’offres ANR de 2006), il faut donc se
donner les moyens non seulement de localiser des activités cérébrales normales ou
pathologiques, mais aussi d’étudier les modalités de contréle cérébral, i.e., comment les
contrOles cérébraux régissent les mécanismes et circuits cruciaux pour I'expression de ces
fonctions. Or notre laboratoire a mis au point et continue de mettre au point des techniques
d’étude fiables (« des modules d’exploration » pourrions nous dire), que ce soit en matiere
de réseaux d’interneurones médullaires, de tracage de neurotransmetteurs ou d’activités
cognitives ; ces « modules d’exploration » peuvent étre mis en relation avec des données
morphologiques (EEG,magnétoencéphalographie ou nouvelles techniques d’imagerie). Pour
donner deux exemples, nous débutons des études couplant

- stimulation du cortex prémoteur repéré par neuronavigation, et mise en jeu du noyau
propriospinal médullaire.

- stimulation des voies cortico-striatales par rTMS et spectroscopie IRM du glutamate et du
GABA dans différentes aires cérébrales. Notre perspective est de caractériser ainsi
I'anatomie neuro-biochimique de la motricité volontaire et pathologique.

C’est seulement depuis 2001 que de telles applications sont devenues accessibles,
permettant d’exploiter le travail méthodologique antérieur. Nous ne comprenons donc pas le
reproche qui nous est fait de manquer d’ambition ou d’originalité.
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Team 106/407 .
A — Points spécifiques a l’equipe

Le projet présenté par ce groupe a deux volets : une partie de recherche clinique
avec une approche multimodale (imagerie, pharmacologie, neurophysiologie, thérapeutique
expérimentale) et un volet concernant le primate non humain complémentaire de l'activité
de recherche clinique.

Le comité met en lumiére la cohérence du projet clinique et sa complémentarité avec
le projet animal. Il souléve deux points touchant a la partie expérimentale animale, points
auxquels nous proposons des réponses :

1. Renforcement du projet primate et nécessité d’'une masse critique plus importante.

a) le projet primate, relativement restreint dans I'unité 106 ne peut se développer que s’il
fait partie d’'un politique de site, au sein du CRICM (animalerie singe dans le futur batiment
ICM);

b) nous sommes conscients de la masse critique faible, reflet de I'histoire récente (départ
de Léon Tremblay) et la difficulté a recruter des électrophysiologistes du singe (mais cette
difficulté n’est pas propre au site).

c) une prospective de recrutement a court terme est prévue avec l'arrivée d’'un post-
doctorant (Pierre Pouget) en aolt 2008. Il s’agit d’'un électrophysiologiste du singe travaillant
actuellement chez J. Schall (Nashville, Tennessee, USA). Nous souhaitons que ce
chercheur soit recruté au sein du CRICM ;

d) le projet sur le modeéle animal des troubles moteurs ou comportementaux du syndrome
de Gilles de la Tourette, fait partie de ’ANR obtenue par Léon Tremblay (encadre le PhD de
Yulia Worbe). Au terme de ce travail, la partie primate se concentrera principalement sur le
contréle moteur et oculomotricité. La complémentarité entre clinique (maladie de Parkinson)
et partie expérimentale chez le primate non humain (noyau pédonculo-pontin) sera faite
grace au maillage au sein de du CRICM (groupe Etienne Hirsch, équipe Chantal Frangois).

2- Privilégier le modéle primate (au lieu du chat) sur le sujet Sommeil et syndrome
parkinsonien

Au cours de la visite, ce point avait été soulevé et a été argumenté par Isabelle Arnulf :
depuis De nombreuses années les découvertes en physiologie du sommeil ont été faites
grace au modeéle chat. En revanche, il n'y a pas de modéle a ce jour chez le singe de
troubles du comportement en sommeil paradoxal qui correspond a une de nos thématiques
de recherche. De ce fait, il est difficile faire actuellement des relations entre la pathologie
humaine et ce qui peut étre observé chez le singe.

B — Commentaire généraux et liens de I'équipe au sein du CRICM

Au moins deux groupes développent des thématiques trés proches et en interaction avec
les projets de recherche de I'équipe 106 : il s’agit de I'’équipe 405, qui développe une
expertise dans le domaine de la stimulation magnétique transcranienne et la dystonie ; et de
'équipe 408 dont une des thématiques est la stimulation cérébrale profonde dans le
syndrome de Gilles de la Tourette (avec approche électrophysiologique per et péri-
opératoire).

Plutoét que de fusionner 'ensemble des thématiques, il nous apparait plus efficace de garder
et renforcer des interconnections avec ces deux équipes :

a) cela correspond a la philosophie du CRICM, visant a mailler les équipes sur la base
de grands axes thématiques et a mettre en commun des plateaux techniques et des
expertises de chercheurs.

b) L’équipe de psychiatrie-biologie est équipe AVENIR. Elle développe des
thématiques propres (traitement des émotions par les ganglions de la base).Deux de ses
membres (Marie-Laure Welter et JérOme Yelnik) sont activement impliqués dans des projets
de équipe 106 (thérapeutique expérimentale) et doivent rester fortement engagés dans des
projets communs.
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Dans le méme esprit, I'équipe 106, tout en gardant son individualité et ses thématiques
propres, se constitue comme partenaire d’autres équipes (physiologie : équipe 405;
psychiatrie: équipe 408 ; Centre d’Investigation Clinique (CIC) dans lequel une grande partie
de la recherche est réalisée ; centre d'imagerie-CENIR ; équipe 105 : recherche animale et
Iésions ou stimulation du PPN).

Team 408

Le projet présenté par I'équipe 408 comporte deux volets : la thérapeutique expérimentale
par stimulation cérébrale profonde, et I'étude des activités neuronales en lien avec le
traitement des informations émotionnelles (électrophysiologie per et peri-opératoire,
imagerie fonctionnelle).

Le comité souligne la qualité des projets cliniques et I'opportunité de développer une
recherche originale en psychiatrie biologique. Ceci s’est notamment concrétisé depuis
I'évaluation par une publication sous presse dans Archives of Neurology et un article en
révision favorable dans le New England Journal of Medicine.

Le comité souligne l'intérét de la recherche per et peri-opératoire (électrophysiologie) et
suggére de développer et de renforcer cet axe (analyse du signal, création de
collaborations). Ce commentaire correspond a notre objectif et nous avons depuis
I'évaluation notamment initié une collaboration avec un chercheur de I'équipe 601 sur
'analyse des signaux recueillis en peri-opératoire.

Le comité remarque que la base expérimentale de nos projets devrait étre renforcée. Nous
considérons également comme une priorité le développement des bases expérimentales.
Compte tenu de la complexité de notre champ d’étude, nous favorisons une approche
expérimentale focalisée en procédant pas a pas.

Concernant les collaborations au sein du CRICM, une réflexion a été menée avec I'équipe
106/407. Nous avons observé avec satisfaction que le comité a compris la cohérence de
certains thémes entre les 2 équipes, notamment au travers des projets concernant la
maladie de Gilles de la Tourette. Il existe de nombreuses collaborations entre les 2 équipes,
avec des apports de compétence réciproques. En particulier, 2 membres de I'équipe 408
sont profondément impliqués dans des projets de I'équipe 106/407, en anatomie et en
électrophysiologie, dans le domaine de troubles du mouvement. Ceci n’est pas exclusif, et
'équipe 408 développe une thématique propre dans le champ du comportement et des
émotions, avec des applications en psychiatrie, qui est d’ailleurs a la base de la création de
'équipe Avenir existante. Ce maillage fonctionnel entre les équipes 106/407 et 408
correspond a notre interprétation de la philosophie du CRICM.

Equipes méthodologiques des poles transversaux (Sous comité A)

Team 604

Statistical analysis

The “Multicenter Study on Genomics of Bipolar Disorder and Schizophrenia” has always
benefitted of a constant scientific overview that, for the data analysis part, was performed by
internationally renowned statsticians. = Among them: David G. CoxDepartment of
Biostatistics, Harvard School of Public Health, Boston, and the late Lodewijk Sandkuijl
(12002) Department of Human and Clinical Genetics, Leiden University Medical Center for
the international scientific board. Alexandre A. Todorov of the Departments of Psychiatry
Washington University School of Medicine, St. Louis, performed as external expert both the
whole genome linkage analysis and fine mapping. Emmanuelle Genin of the “Genetique
Epidemiologique et Structure des Populations Humaines” laboratory, directed by Francois
Clerget-Darpoux, at the Paul Brousse Hospital, in Villejuif (France) is actually in charge of
linkage disequilibrium studies.
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It must be stressed that all these analyses were done on a consultant basis and not as
collaboration due to the very sensitive content of the data developed by the project. We
have accepted, in order to conduct proficiently this study, to allow the industry securing the
results by patenting before publication of our work and/or implementation of academic
collaborations for exploiting this scientific value. The redaction of the papers relating the
results of this project are underway. However, we have also developed some pure academic
collaborations that have allowed for the publication of research papers in the domain of
psychiatric genetics (Levinson et al (2002) Science 296:739-41; Mowry et al (2004) Mol
Psychiatry 9:784-95; Piccardi et al (2002) Psychiatr Genet 12:23-7, etc...).

We have also implemented as ATGC group, a new network that will be instrumental for the
analysis and exploitation of other projects in progress for whole genome scans, functional
studies of risk genes for psychiatric disorders and epigenetics, based on high throughput
genotyping and transcriptomic analysis. However, our previous commitments will not
prevent us from contacting other units devoted to statistical analysis or bioinformatics when
and if such structures will be available in the programmed Research Center.
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Annexe 2 : Report of the Scientific Advisory Board of the Centre de
Recherche de I'Institut du Cerveau et de la moelle épinere (CRICM), Paris, July
2007

The Scientific Advisory Board (SAB) of the CRICM visited the centre on July 9 and 10 2007 in the
following composition:

Martin E. Schwab, chair
Brain Research Institute, University of Zurich and ETH Zrich, Switzerland

Prof. Colin Blakemore
Medical Research Council, London, UK

Prof. David R. Colman
Montreal Neurological Institute, Canada

Prof. Mark Hallett
NINDS, NIH, Bethesda, MD USA

Prof. Dimitri Kullmann
Institute of Neurology, UCL, London, UK

Prof. Helen S. Mayberg
Emory University School of Medicine, Atlanta, USA

Prof. Bertram Miiller-Myhsok
Max Planck Institute of Psychiatry, Munich, Germany

Prof. Maria-Grazia Spillantini
Cambridge Centre for Brain Repair, University of Cambridge, UK

Preface

The SAB visited the CRICM for two full days, July 9 and 10, 2007. Following an introductory report
by the Chairman of the Centre, Prof. Bernard (Boris) Zalc, short overviews of 6 existing project
axes of CRICM where presented by the axis leaders. The afternoon of July 9 and the morning of
July 10 were devoted to individual visits (by 2 SAB-members each) of 33 of the 35 research groups
(45 minutes for presentations and discussions for each groups). Most of the reports were
discussed between the respective SAB-members during the Monday evening and Tuesday
afternoon in a closed session, as was the SAB-report and the recommendations about the general
aspects of the CRICM. The SAB visit ended with a short report of the SAB chairman to the director
of CRICM and the group leaders in the evening of July 10.

The Advisory Board would like to thank Boris Zalc and his team as well as all the group leaders for
their great hospitality during the 2 days we spent in Paris, the excellent organization of the meeting,
and, in particular, the very extensive and complete written documents including CVs of group
leaders and senior scientists, the publication lists of each group over the last 4 years and the
description of their projects. Without the 3 volumes of the excellent documents, the evaluation
would have been extremely difficult.
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Part |: General aspects and recommendations

1. Formation of the Centre de recherche de I'Institute du Cerveau et de la moelle (CRICM)
Neurology and Neuroscience have a long and world famous historical tradition at the Pitié-
Salpétriere campus. The current research groups are associated with different organizations, in
particular, INSERM, CNRS, the hospital, and different Paris Universities. A loose network of some
of the groups existed in the form of an Institute Fédératif de Recherche (IFR) for some time. Over
the last 2 years, the need for the formation of a much more cohesive and interactive structure
linking together basic science and clinical research groups as well as technology development
groups and platforms have led to the formation of the CRICM. The formation of the centre is
currently in its last phase; a final proposal will be presented to the INSERM in fall 2008. As detailed
in the following paragraphs, the SAB strongly and enthusiastically supports the formation of the
CRICM.

2. Composition, scientific performance, international standing, and added value of the
CRICM

The hospital Salpetriere has been one of the most prominent sites for neurology worldwide. The
clinic Charcot remains the number one clinic of reference for neurology in France and a leading
neurology department worldwide. Around it, as well as in other departments on the Pitié-Salpétriere
campus a large number of clinical and basic science research groups, often as part of INSERM or
CNRS units, were created over the last 15 — 30 years. Many of them are excellent, internationally
well known research groups that have made many important contributions to the field. A particular
strength of neuroscience on the Pitié-Salpétriere campus is the high proportion of clinical and
clinically oriented research groups. In order to guarantee an efficient transfer of knowledge
between basic research groups and clinical groups (in both directions!) and rapid development of
translation, structures that foster intense communication and exchange have to be in place. An
answer to the SAB'’s question about the added value of the CRICM was that the retreat in 2006
was an “enlightening experience” and that the scientific contacts between the groups in the CRICM
have increased enormously. Clearly the old units were too small and also due to the large spatial
distances on the campus, the communication between the various groups and institutions was not
optimal. An additional important point is that of access to technology platforms and technology
developments. Modern neuroscience depends on specialized technology and expensive equipment
that is well represented on the Pitié-Salpétriere campus. Being a part of the CRICM allows now
optimal access to these important method development groups and platforms for all of the research
groups.

Recommendations: Structures and specific events which foster communication between the
individual clinical and basic science research groups have to remain a focus of attention for the
management of the CRICM. Regular symposia where all the researchers are present and show
their work in talks and posters, retreats (for the group leaders, the graduate students, the whole
centre.....) and topical workshops are good and inexpensive means to foster dialog and create new
collaborations “bottom-up”. They help to create a team spirit, and enhance the visibility in the
immediate surroundings of the campus and beyond. The question of added value should constantly
remain on the agenda of the management and the SAB.

3. Selection of groups, evaluations

Not all the research groups active in neurology and neuroscience on the Salpétriere campus are
currently part of the CRICM. Scientific performance at a high level and the clear desire for
collaboration were criteria for the selection to join the CRICM. In addition to the 22 groups chosen
from the 56 teams that were part of the IFR Nervous System, 7 groups were newly recruited from
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the outside, and five groups are new junior groups from within units on campus. Recruitment of
outside researchers and groups is crucial for the renewal of the scientific approaches and
techniques of the centre. Regular evaluations of the scientific performance of each group should be
performed, both internally (by the management) and by external evaluators.

Recommendations: Selection criteria for the adoption of new groups should be transparent and
clearly formulated. Scientific originality, excellence and a strong commitment to collaborate in the
basic science-clinical research network should be key criteria. Future recruitments should mainly
come from the outside.

4. Leadership and long term strategic planning

The secret to good management of a centre or research network lies in the combination of top-
down and bottom-up approaches. Quality control and recruitments are key duties of the CRICM
management. For quality control, clear criteria (analogous to those which are widely used
internationally by similar institutions) have to be established and enforced. Recruitment should, in
addition to the scientific criteria of a group leader, follow the direction of the long term research
strategies of the centre.

The current 6 thematic axes are largely based on historical roots. Over the next few years, some of
these will develop extremely well, whereas others might be less successful. In the long-run, the
CRICM should have 2 — 3 focus areas of research, where it is absolutely world-leading. Smaller
thematic groupings, still with outstanding performance and very high international visibility, could
complement the portfolio of the centre. In a continued process of bottom-up and interactive,
discursive top-down approaches, these fields have to be selected and shaped. The unique clinical
resources at Pitié-Salpétriere should be taken into account in selecting the main directions; they
will also be highly valued assets in recruitment.

Recommendations: A small management team should ensure the continued control of quality for
the research according to agreed and transparent criteria. In a bottom-up — top-down process, the
long term strategic axes of the CRICM should be formulated and realized within the coming years.
The close collaboration between clinical and basic neuroscience should remain a key characteristic
of CRICM.
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5. Current axes

The current six thematic axes have been formed in a bottom-up approach. They are scientifically
strong, but they should go through a process of further integration and maturation. By
strengthening the strongest programs, the goal of a few world leading scientific focal areas could
be achieved.

Whereas neurology and the neurosciences are very well represented in the CRICM with many
scientifically powerful groups, psychiatry and neurosurgery are only represented with a few
subfields. The integration of psychiatry should be an important point in the strategic planning
agenda of the centre of the near future. Psychiatry is moving closer to and into neuroscience at
present, and the opportunity for very fruitful interactions should not be missed.

Recommendations: Concerning the current structure, the SAB recommends to transform the
structure from that of 6 parallel axes into a matrix_of 5 thematic axes and, orthogonal to them, a
strong methods development and technology axis. Design of vectors and molecular tools, signal
processing programs for cellular and organ imaging etc. are methodological development areas
where extremely important contributions are made by the CRICM groups. They, as well as the
technology platforms for sequencing, bioinformatics, animal and human MR and PET imaging as
well as RNA profiling and proteomic techniques, are used by many groups in all the thematic axes.
Such a matrix structure would foster the interactions on a methodological level and ensure an
optimal use of high end and expensive technologies.

The future integration of psychiatry and neurosurgery groups should receive high attention in the
context of long term planning.

6. Education and training

Training programs, in particular PhD graduate programs, are often a core element of a centre like
the CRICM. No such programs exist at present, mainly due to the fact that the majority of the large
number of graduate students at CRICM follows doctoral programs at the university where they are
registered. Never the less, an annual symposium and a retreat for the graduate students, as well
as courses in special techniques or research topics available with in the CRICM would be very
useful. Such events help the students to build a social network which facilitates the integration of
students from outside Paris and enhances scientific interactions and collaborations.

The advisory board has not seen many MDs spending a research year in the labs. If this option, or
MD/PhD programs do not exist in France yet, it would be great for the CRICM to be the leader in
this important development!

Recommendations: Establish a neuroscience graduate program at CRICM and make efforts to
integrate also MD students and residents (1 year, 3 year MD/PhD).

7. CRICM and the ICM “Institute du Cerveau et de la moelle épiniére”

A 25.000m2 new building, the “Institute du Cerveau et de la moelle épiniére” (ICM) is planned to be
constructed close to the neurology and neurosurgery clinics on the Pitié-Salpétriere campus in the
coming years. In addition to a majority of neuroscience research groups, technology platforms and
animal facilities, the ICM should host clinical research and, in a small part, treatment departments
and groups. The SAB was very enthusiastic about these plans and strongly supports them. The
relationship between CRICM and ICM was not entirely clear to us, however. Ideally, the SAB would
see CRICM as the nucleus, around which ICM will be built. Governance, selection and evaluation
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criteria, and all long term strategic decisions should certainly not be duplicated by the two
initiatives.

Recommendations: Strong support for ICM as the continuation and extension of CRICM

Zurich, 11.9.2007 For the Scientific Advisory Board:
Vit Sclowed
M. Schwab
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Part 2: Evaluation of the research groups

33 research groups where visited by 2 advisory board members each. The following short reports
(given either condensed as one report or as two separate reports) were based on 45 minute
exposés and discussions as well as the written documents including the project plan for each
group. Two additional groups (Bally-Cuif, Lombes) were discussed by the SAB on the basis of
written documents only. Due to the very restricted time and the large number of groups that had to
be seen by each evaluator, our reports will often be somewhat superficial. For future SAB
meetings, concentration of the evaluation on only part of the groups with more time for an in-depth
analysis would be recommended.
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Team leader: Florence Bareyre Expert 1: Schwab

Florence Bareyre is currently an EMBO fellow at the Institute of Clinical Neuroimmunology, LMU,
Munich, where she is in the process of building up here first independent research group. She is
being recruited by CRICM to join the centre and the ICM in about 3 years.

Scientific production: A* for time as graduate student and postdoc. Publications from
independent own group are yet to come.

Research project: Quality excellent, originality high, some lines with high risk, but high basic
science value and high relevance for spinal cord and brain injury.

General conclusion: F. Bareyre would be an excellent addition to the CRICM, very
complementary to existing research directions. Here recruitment back to France would be a strong
sign for the many young French scientists abroad. In summary, an outstanding young
neuroscientist.

Expert 2: Colman
Scientific production: A- for her training years.

Research project: Very imaginative and promising.
General conclusions: She would be a wonderful addition to the CRICM faculty.
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Team leaders: Anne Baron-Van Evercooren / Brahim Nait Oumesmar
Experts: Spillantini/Schwab
Scientific production: A, constant high level productivity
Valorisation: (basic science)
Research project: A: high originality, proven visibility from many projects, leading Schwann
laboratory internationally
Team leader: Internationally known, invited to conferences and lectures
Training activity: Good, (4 postdocs, 5 graduate students), good team spirit

General conclusions:

Strong research group with international visibility, leading in the field of Schwann cell biology and
transplantation. High relevance for multiple sclerosis (MS) directed future therapeutic approaches.
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Team leaders: Jean-Jacques Benoliel, Daniel Le Bars Expert 1: Colman

Scientific production: A

Valorisation: Excellent

Research project: Well-organized, forward-looking, excellent

Team leader: Outstanding/excellent management style

Training activity: Seems excellent, but could not be evaluated well
General conclusions: Large, enthusiastic group, asks excellent questions

Expert 2: Blakemore

Scientific production:
Valorisation:
Research project:
Team leader:
Training activity:
General conclusions:
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Team leader: Alexis Brice Experts: Hallett / Spillantini

Scientific production: A

Valorisation: A

Research project: A

Team leader: A*

Training activity: A

General conclusions: Very strong group doing genetics in movement disorders and dementia. Basic
focus has been on finding genes in monogenic disorders; group has excellent widespread
collaboration in Europe for DNA collection. There is beginning to be some more in depth studies of
cellular biology in regards to SCA7 in mice, but more work of this type would be recommended. The
group should also address analyses of polygenic disorders. The group will benefit from greater
integration.
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Team leader: Stéphane Charpier Expert 1: Kullmann

Scientific production: A

Research project: A: highly original project, brining together different physiological approaches.
Project Il 3 is at a very early stage and so its chance of success is uncertain

Team leader: A: Good output

Training activity: A

General conclusions: Highly appropriate for CRICM. There is evidence for good interaction not only
within this newly formed team, but also with R. Miles and others at the Salpetriére site.

Expert 2: Blakemore

Scientific production:
Valorisation:
Research project:
Team leader:
Training activity:
General conclusions:

26



Team leader: Laurent Cohen Experts:
Hallett/Mayberg

Scientific production: A*: high quality if not large in volume

Research project: A*: very innovative; elegant experiments from both Pls. The 2 distinct projects
directed by the 2 PlIs are interactive and complementary.

Team leader: A*

Training activity: A: one of the few groups were involvement of medical students

General conclusions: Small behavior neurology team that has just been accepted into ICM.
Interesting and innovative work. The team would clearly profit from involvement in the CRICM and
ICM, they need access to the image platform at hospital Salpétriere.
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Team leader: Jean-Yves Delattre Expert 1: Schwab

Scientific production: A*: highly relevant field clinically; high productivity, high quality

Valorisation: development of routine high through-put diagnostic tools can be foreseen. Contact
should be made to medical diagnostic companies.

Research project:A+: Clinically driven, for diagnosis; high demand, very high relevance. — Project on
characterisation of specific genetic loci which influence sensitivity to chemotherapy: high relevance
Team leader:A+: Well known internationally, excellent combination of clinical and research activity
General conclusions:A+:Very strong clinical research group, interesting collaboration with stem cell
groups. Future diagnostics chould be developed in collaboration with industry and engineering groups.

Expert 2: Colman

Scientific production: A. Clinical value is superb, and this is a very productive group.
Valorisation: Collaborations with industry is recommended.

Research project: Outstanding

Team leader: Well established, excellent reputation.

General conclusions: A model group, strong science and clinically relevant.

Team leader: Bruno Dubois Experts: Hallett/Mayberg

Scientific production: A*: high visibility, multiple publications in top journals on both clinical and
basic topics.

Valorisation: No data available

Research project: A*: diverse, highly original

Team leader: A*: international reputation

Training activity: A*

General conclusions: Large well established neuropsychology group that has done clinical and more
basic studies. They are highly productive and recognised internationally. The imaging studies have
been highly productive.

28



Team leader: Charles Duyckaerts Expert 1: Colman

Scientific production:A: outstanding new program, imaginative participants, high potential for
success in the long term.

Research project: A*

Team leader: A*

Training activity: Excellent

General conclusions: Outstanding new program, great promise

Expert 2: Spillantini
Scientific production: A
Valorisation: Not reported
Research project: A*: very original study in a very competitive field. The project is feasible.
Team leader: A*
Training activity: A
General conclusions: This group consists of 3 principle investigators that have just started to work
together joining different expertise to investigate a very original aspect of Alzheimer's disease
pathogenesis. This group has a great potential to reach outstanding results, certainly at the
international forefront of Alzheimer’s disease research.
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Team leader: Bertrand Fontaine Expert 1:  Mdller-
Myhsok

Scientific production: A*

Research project: A

Team leader: A*

Training activity: A

General conclusions: The group fits well into the CRICM. Some projects are high risk, although
interesting and worthwhile pursuing. High risk applies especially to Alternating Hemiplegia in
childhood.

Expert 2: Kullmann

Scientific production: A*

Research project: A

Team leader: A*

General conclusions: Highly successful group. Inclusion in CRICM is very sensible. Genetics of MS
has not yielded major breakthroughs and so this aspect may disappoint. Interaction with Hantai/Krejci
is very promising. It would be good to expand with biophysicists.
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Team leader: Line Garnero Experts:
Hallett/Mayberg

Scientific production: A*: exceptionnel productivity

Research project: A*

Team leader: A*

Training activity: A*

General conclusions: Relatively large group of engineers and associated professionals working to
develop methods for analysis of EEG/MEG and MRI. They are highly interactive with all groups and
have a goal of promoting research. This is an important group for the centre and it would be valuable
for them to have sufficient resources to facilitate pilot projects across the centre (see technology matrix
under part 1.5)
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Team leader: Bertrand Gaymard Expert 1: Kullmann

Scientific production: B: Small team, but good productivity.

Research project: A: Original, feasible

Team leader: B

Training activity: A*

General conclusions: This team is narrowly focussed on oculomotor measurements and is relatively
isolated from other methods. Although there are some interesting ideas, it would have been
encouraging to see involvement of other researchers on schizophrenia models and gait analysis.

Expert 2: Blakemore

Scientific production:
Valorisation:
Research project:
Team leader:
Training activity:
General conclusions:
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Team leader: Stéphane Haik Experts:
Spillantini/Schwab

Scientific production: A: excellent, considering the small size of the group. Originality high!
Valorisation: No patents, but diagnostic service for CJD for France

Research project: A: high, especially by the use of human material. Visibility good, in part high risk.
Small field, good competitive situation.

Team leader: S. Haik is an“Avenir” fellow since 2005. The personal impression is excellent: dynamic,
highly motivated, on top of his field (A*)

Training activity: Apparently no PhD or MD students: Could be changed!

General conclusions: Given the right infrastructure, this group could become a leading group
internationally in the PrP-CJD-field. The human brain bank resources are unique, extension to
experimental mouse models is important (no facility at present).
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Team leader: Daniel Hantai and Eric Krejci Expert 1: Maller-
Myhsok

Scientific production: A*

Research project: A

Team leader: A

Training activity: A

General conclusions: Complementary expertise of the 2 team leaders, highly competent and exciting
research; fits well into CRICM and would profit much from centre interactions.

Expert 2: Kullmann

Scientific production: A*

Research project: A

Team leader: A

Training activity: A

General conclusions: Very interesting new collaboration. Brings together complementary expertise,
embedded in a good interface with clinical material. A minor concern about making mice with
exchanged BuAChe and AChE genes is that it will be difficult to interpret the outcome.
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Team leader: Etienne Hirsch Experts:
Hallett/Spillantini

Scientific production: A

Research project: A

Team leader: A*

Training activity: A*

General conclusions: Generally a strong group dealing with pathophyiology of Parkinsons disease.
Work on inflammation is pioneering and innovative. Project dealing with PPN is reasonable. On the
other hand, the work on mitochondrial DNA has some weak basis. Liaison with geneticists is
suggested. The group will benefit from greater integration.
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Team leader: Roland Jouvent Expert 1: Mayberg

Scientific production: No full list of the team’s publications 2003 — 2007 was provided. For the listed
projects, there is a somewnhat inconsistent record of publications, but those papers are in high quality,
specialty journals. Complex new methods platforms have been validated and should now provide
increased productivity. Clinical partners: Fossatti, Nadel, Sousignan.

Valorisation: Nadel has multinational collaborations. No patents described.

Research project: Diverse but creative set of teams with extremely novel set of innovative methods
with tremendous potential for a wide range of collaborations within the team and across teams and
others axes. Highly competitive and unique, especially robotic face, virtual reality paradigms.

Team leader: With national reputation; successful involvement as leader within the institution. Other
team-members with international reputations as experts in field, particularly Nadel (autism), Fossatti
(self regulation), Ravel (robotics)

Training activity: Excellent, enthusiastic students. Very animated and communicative group, good
mix of senior scientists and students.

General conclusions: Excellent and innovative set of methods. Interesting applications with diverse
opportunities for future possible collaborations across axes (movement disorders, Alzheimer disease,
others neuropsychiatric disorders)

Weakness: Inconsistent track record of publications, need to publish these interesting techniques.
Dubal project might benefit from collaboration with Gaymard. This group is highly dependent on
consistent access to neuroimaging facilities and innovative data analysis methods.  Such
collaborations should be both encouraged and supported.

Expert 2: Blakemore

Scientific production:
Valorisation:
Research project:
Team leader:
Training activity:
General conclusions:

36



Team leader: Rose Katz Experts:
Hallett/Mayberg

Scientific production: A: continues to make progress and extend work in a long well established
tradition, but also moving in new directions, such as cortical plasticity.
Research project: A:
1. Extending previous work within the lab.
2. Innovative new directions especially in areas of plasticity and cortical systems. The new
studies are clearly innovative and move in a unique direction, are synergistically linked with
clinical colleagues.

Team leader: A

Training activity: Good, very involved, excellent job of sharing work

General conclusions: Large group of investigators focused on motor physiology and rehabilitation.
Diverse groups of projects, building on long standing tradition but moving into new areas. Especially
important are evolving studies on therapeutics, especially for rehabilitation unit.

37



Team leader: Martin Kerschensteiner Expert 1: Schwab

Martin Kerschensteiner is currently an independent group leader at the Institute of Clinical
Neuroimmunology, LMU, Munich. He is currently up for promotion to a tenure track Assistant-
Professor position. If he accepts the CRICM offer, he will move to Paris when new lab space at the
ICM becomes available.

Scientific production: A*for period as a graduate student and the 2 postdoc periods

Research project: A*: very advanced cellular imaging technology in vivo, highly relevant questions,
good visibility, internationally highly competitive.

General conclusions: Excellent addition of a highly complementary group working on MS with novel
technology approaches. All efforts should be made by CRICM to recruit Kerschensteiner to the centre
(he has counter-offers; his decision will depend on the realisation of the ICM).

Expert 2: Colman
Scientific production: A, during his training. Very bright and articulate young scientist

Research project: Excellent use of light microscopic imaging technologies.
General conclusions: Would be a first-rate addition to the CRICM faculty.

38



Team leader: Eric Leguern Expert 1:  Mdller-
Myhsok

Scientific production: A*: very successful
Research project: A

Team leader: A*

Training activity: A: fine, no concern

General conclusions: Fits well into the CRICM. — Whole genome sequencing should be considered,
not only for this group, but for many other applications.

Expert 2: Kullmann

Scientific production: A*: highly successful in identifying genes in epilepsy and CMT

Research project: A: Whole genome scanning is not part of the immediate strategy. LGI1 work is at
early stage — this is a highly competitive field.

Team leader: A*: very successful

Training activity: A: good — no concerns.

General conclusions: This is an excellent opportunity to take advantage of complementary expertise
in functional expression studies, although it could be expanded further (e.g. by video EEG analysis
and hippocampal/cortex slice electrophysiology on site).
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Team leader: Jean Lorenceau and Catherine Tallon-Baudry

Expert 1: Hallett
Scientific production: A
Research project: A
Team leader: A*
Training activity: A
General conclusions: Basic group dealing with important programs in cognitive neuroscience. They
are using a variety of techniques, particularly EEG/MEG and are well recognised internationally for
this. They are beginning to get involved with patient studies and this is positive.

Expert 2: Blakemore

Scientific production:
Valorisation:
Research project:
Team leader:
Training activity:
General conclusions:
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Team leader: Catherine Lubetzki Expert 1: Colman

Scientific production: A

Research project: Superb, innovative, imaginative and highly competitive in her field

Team leader: Superb, very well know international expert

Training activity: Excellent

General conclusions: Superb program, outstanding leadership, highly competitive group.
International strong reputation, a real leader in the field of MS research.

Expert  2: Mdiller-
Myhsok

Scientific production: A*

Research project: A*

Team leader: A*

Training activity: A

General conclusions: Fits well into CRICM and would profit decidedly from ICM
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Team leader: Michel Mallet Expert 1: Schwab

Scientific production: A: few papers, but high quality (small group)

Research project: A: High originality, relatively high risk, - continued productivity

Team leader: A: Internationally well known in the microglia field invited to meetings

Training activity: Small group (1 graduate student, 1 postdoc)

General conclusions: Internationally visible group in an important field; neuroimmunology is weak at
CRICM, except for the group of Mallet. Would definitely profit from the arrival of Kerschensteiner.

Expert 2: Colman
(No comments)
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Team leader: Jacques Mallet (Biotechnology) Expert 1: Colman

Scientific production: A*

Valorisation: Excellent

Research project: Outstanding, innovative, ideal model for translation research
Team leader: Outstanding, high profile

Training activity: Good

General conclusions: Outstanding, highly productive, innovative, first-rate program

Expert 2:  Muller-
Myhsok

Scientific production: A*

Valorisation: A

Research project: A*: very important and very interesting ideas, very competitive

Team leader: A*

Training activity: A: (two Ph-D students)

General conclusions: Fits well into the CRICM; interesting ideas, with many possible applications
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Team leader: Jacques Mallet (PSYGEN) Expert 1. Mdaller-
Myhsok

Scientific production: A: steady flow of publications, unfortunately potentially best results not
published yet due to industry IP problems

Valorisation: A* (> then 40 patents)

Research project: A: Unique populations, unclear as to generalisability, slightly tuned to inherent
monogenic thinking; expand focus in such unique samples

Team leader: A*: well recognised, very visible in the filed

Training activity: Unclear why primary investigator R. Meloni remained a CDD after 14 years. Meloni
highly competent (A*)

General conclusions: Unique population, hypothesis driven from a long record of productive
research on catecholamines. Approach may be limited when moving to general patient population, but
might be transferable to genetic project, too. Fits well into CRICM.

Expert 2: Mayberg

Scientific production: A: Consistent publication stream, unfortunately potentially most interesting
data hasn’t been published due to industry IP issues.

Valorisation: A*:J. Mallet exemplary productivity for contracts and patents

Research project: A: highly specialised, unique populations, unclear as to generalisation. Slightly
skewed to monogenetic strategies, could work to expand focus in such unique populations.

Team leader: A*: well recognised, long standing performance

Training activity: A*: for Meloni, who is highly competent, unclear why he has remained CDD after 14
years?

General conclusions: Unique population, hypothesis driven from a long record of productivity on
catecholamines. That said, the approach may have limitations as it moves towards testing in
unselected less specified populations of patients. Will however fit well in the centre and provides a
strategy to tackle other specific patient populations where catecholamines are the focus of
investigation (r.e. movement disorders, other psychiatric disorders).
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Team leader: Richard Miles Experts:
Kullmann/Schwab

Scientific production: A*

Research project: A*

Team leader: A*

Training activity: A

General conclusions: Outstanding group, highly interactive, supportive of junior staff and
collaborations with clinical epileptologists. The research projects are diverse and ambitious, and are
likely to continue to yield important insights into epilepsy mechanisms.
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Team leader: Arnaud Nicot Expert 1.  Muller
Myhsok

Scientific production: A — A*

Research project: A

Team leader: A

Training activity: A

General conclusions: Fits well into CRICM. May be closer interaction with local platform (proteomics)
needed.

Expert 2: Colman

Scientific production: excellent

Research project: thoughtful, exciting program

Team leader: outstanding

Training activity: excellent

General conclusions: excellent program, enthusiastic participants.
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Team leader: Michel Pohl and Stéphane Melik Parsadaniantz
Expert 1: Mayberg

Scientific production: A*: outstanding: excellent journals, excellent productivity

Research project: A*. outstanding, innovative and rigorous experimental models.Took best
advantage of the new opportunity to build a truly new team.

Team leader: A*: well funded, international involvement

Training activity: Good ratio senior students, good discussions, excellent translation interactions with
the clinicians

General conclusions: This group has taken optimal advantage of the intent of CRICM to build new
collaborative teams. The new group is definitely greater than the sum of is parts. Important group for a
new centre. Good interaction between clinical and basic models, high translational potential.

Expert 2: Colman

Scientific production: A

Research project: Outstanding

Team leader: Internationally, strong reputation

Training activity: excellent

General conclusions: scientifically aggressive, outstanding group.
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Team leader: Nadia Soussi-Yanicostas Experts: Kullmann/Spillantini

Scientific production: A-

Research project: B

Team leader: B

Training activity: A

General conclusions: Newly formed team. They are enthusiastic and have developed a nice
experimental model. There is a concern that the focus on Zebra Fish is narrow and may not allow the
minimal system for anosmin function to be reconstituted easily. Interactions with A. Baron and the
other members of the CRICM may broaden the questions which would enhance the research.
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Team leader: Natalie Spassky Expert 1: Kullmann

Scientific production: A: highly original research, excellent for someone at this stage of career.
Valorisation: Insufficient data

Research project: A*: highly original. The only concern is the uncertainly about “stress” measures
from micro- patterns.

Team leader: A

General conclusions: Highly promising young researcher with an original combination of molecular
genetics, cell biology and developmental methods. The collaborations are mainly with people outside
the Salpetriere, but she is definitely worth supporting with inclusion in the CRICM.

Expert 2:  Miller-
Myhsok

Scientific production: A: almost A* , potential is there

Research project: A*: highly original, well set up, competitive

Team leader: A

Training activity: A: small group, but 2 junior people

General conclusions: Not too much to be said yet, but clearly high potential.Very positive and clear
outlook. Fits well into the CRICM.
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Team leader: Jean-Léon Thomas Expert 1: Schwab

Scientific production: A-: Related to size of the group, the number of papers could be higher (Parras:
A+ for time in Guillemot laboratory)

Valorisation: 2 patents: A*

Research project: A: for originality and feasibility of oligodendrocyte development projects.
Relevance for myelin repair is high. Neuro-vascular interaction projects: very original, but early stage
Team leader: A: Internationally recognised, leading oligodendrocyte biology laboratory

Training activity: A: very good ratio of senior scientist and a postdocs to PhD students

General conclusions: Internationally well known group in the field of myelin formation and
oligodendrocyte hiology, following more conventional as well as high risk projects. Recruitment of
C.Parras (Avenir fellow) was an excellent step. The group is of key importance in the CRICM for the
focus on MS.

Expert 2: Mayberg

Scientific production: B: surprising lack of number 1 scientific papers directly from the lab. Notably,
latest recruit has impressive track record at previous institution.
Valorisation: A: 2 patents by Thomas, adequate for basic science labs
Research projects:
1. A*. emphasis and pursuit to characterise oligodendrocyte heterogeneity and role of Hox
genes is very original, feasible, competitive and scientifically important
2. Mash 1 studies are in early phase and very promising. Grade not yet appropriate at this stage.
3. A-: VEGF-Project: original project innovative is overly broad.

Team leader: Internationally recognised in field

Training activity: Good Ratio PhD/Postdocs to senior scientist. (Too many people to evaluate in
depth in the time allocated)

General conclusions: Centralized theme, integrated science, with clinical relevance. Need to
increase publications. Role of B. Zalc in scientific leadership of group appears still to be very
dominant, which is fine in the short term, but long-term plan needs further clarification.
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Team leader: Marie Vidailhet Experts: Mayberg/Hallett

Scientific production: A: High profile work, publications in NEJM
Research project: A:

1. Projects with multiple DBS targets in dystonia is highly innovative and the referrals of the
overall movement disorder patients to various other axes and themes is well organised and
effective.

2. Need for more innovation in movement disorders other than dystonia

Team leader: A: Vidailhet, in new position as leader appears to be doing well, in particularly with
dystonia, - other disorders to be determined. Hartmann important link across basic science and clinical
teams.

Training activity: B: Relatively small group for potential scope of project, should grow over time
General conclusions: A strong clinical team focused on Parkinson’s disease, Dystonia and Tourette
syndrome. Work on dystonia, particularly DBS is very important and represents the centre for this work
in France. The patients are also directed to other investigators for physiology and psychology
research.

Parkinson’s program has been very strong with very innovative strategies in the past — new work is
less exciting.

Tourette’s project — dissection of clinical feature — is making good progress. Link to animals was not
clear, the plans for fMRI were premature and seemed to take little advantage of clinical pretesting.
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Team leader: Guilan Vodjdani Expert 1: Kullmann

Scientific production: A

Research project: A: Original combination of methods, although analysing how disturbance in
neurotransmitter systems alter REM sleep will be difficult.

Team leader: A*

Training activity: A

General conclusions: Good new team, bringing together expertise in several areas. Some of the
questions are going to be very difficult to address exclusively with anatomical and pharmacological
analysis of genetically (or lentivirus) modified animals.

Expert 2:  Mdller-
Myhsok

Scientific production: A

Research project: A: interesting ideas, possibly difficult to do in aspects
Team leader: A*

Training activity: A*: lots of PhD students

General conclusions: Fits well into CRICM
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Team leader: Jérome Yelnik Experts: Hallett/Mayberg

Scientific production: A-: less productivity for team as whole than might have been expected. Yelnik
clearly has consistent papers in high impact journals.

Research project: B (see below)

Team leader: B: Some concern that Yelnik has insufficient background to head project in neurology
given his predominant neuroanatomy background.

Training activity: B: Small but new group

General conclusions: New team with primary interest in basal ganglia, that is now developing a
program in DBS for behavioral disorders. For the goal of neurobehavioral modulation, a more broad
view might be encouraged. Current strategies take good advantage of track record in movement
disorders. Positioned well to facilitate and collect data on all DBS patients in a systematic fashion. We
encourage more interaction with signal and image processing groups and platforms as well as with B.
Dubois.
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The next 2 groups have been evaluated only on the basis of there written documents
Team leader: Laure Bally-Cuif Expert 1: Schwab

Laure Bally-Cuif is currently an independent group leader at the Federal Research Institution GSF in
Munich,

Germany

Scientific production: A: excellent

Research project: A*: very high originality, Zebra Fish systems would be great to add to CRICM.
Top level basic science with clinical relevance.

Team leader: A: internationally recognized

Training activity: A*: excellent young group leader

General conclusions: Recruitment of Laure Bally-Cuif to the CRICM would be a major addition for
develop- mental biology and animal models. Bally Cuif declined an excellent offer for a professor
position at the Brain Research Institute in Zurich in favor of the position at CRICM!!

Expert 2:
Maller/Myhsok

Scientific production: A*

Research project: A

Team leader: A - A*

Training activity: A*

General conclusions: Would fit well into CRICM, many possible interactions with other investigators

54



Team leader: Anne Lombés Experts: all

Shortly before the SAB meeting, Anne Lombés has applied for joining the CRICM. She leads a well
established group working on mitochondrial diseases, including several important neurological
diseases. Productivity and international standing of the group is very high. The group of Anne Lombes
would clearly fit in an excellent way into the CRICM, in particularly into the neurodegeneration axis.
Collaborations with groups like E. Hirsch seem obvious and very attractive. The SAB fully supports
the application of Anne Lombeés to join the CRICM.
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