 Introduction History and geographical location of the unit

The unit is located at the institut Lille Pasteur. The group was created in Lille in 1995, as an emerging CNRS team, by the transfer of the team from the "Centre du Polymorphisme Humain" in Paris to the institut Pasteur de Lille. Subsequently, the CNRS unit became affiliated to Université Lille 2 as a University/CNRS Joint Research Unit (UMRS 8199). In 2010, the unit contributed strongly to the LABEX project "European Genomic Institute for diabetes" and to the EQUIPEX project "Lille Integrated Genomic Advanced Network-personalized medicine" (LIGAN-PM), that were both financed through the program "Innovation for the future".

A new team joined the unit in autumn 2013, directed by Mr Jean-Sebastien ANNICOTTE (PhD), DR INSERM.

The unit is now requesting a double affiliation to both CNRS and INSERM.

Management team

The lab is directed by Mr Philippe FROGUEL, assisted by a lab manager and three adminstrative managers, 2 from CNRS and one from the institut Lille Pasteur. The main strength of the unit relies on the expertise, the achievements, and the overall research activity of its director relying on efficient collaborators for realizing a pioneer activity in high throughput genetic analyses. Indeed, Mr Philippe FROGUEL has implemented a research project on genetics of diabetes and obesity which has generated all possible expected benefits in terms of scientific results and international recognition. The project of the unit is based on the collection of large cohorts of patients and controls for different types of diabetes and obesity (either familial forms or sporadic forms) that could be exploited for identifying susceptibility genes. Mr Philippe FROGUEL was the first to publish a Genome Wide Association Study (GWAS) on type 2 diabetes (T2D), introducing this approach specifically to metabolic diseases. Owing to a real sense of organization, the unit has been organized to allow the generation of a large series of genetic results and for their analysis by numerous, efficient and competent bioinformaticians and biostatisticians.

AERES nomenclature

SVE1_LS1

Unit workforce

Unit workforce

The unit benefits from a large network on the different diseases, and of a strong local environment for the collection of cases and families and has set up several cohorts.

The unit is strongly supported by local institutions (University, hospital, Institut Pasteur).

As a director of two research units, one in Lille, and one in London (Imperial College), the director has been able to use the complementarity of the two teams to generate more results and to organize a reciprocal support on some projects.

Weaknesses and threats related to the context

The posible weaknesses paradoxically comes from the organization of the unit. This very effective organization is based mainly on the direction and the initiatives of the single director, which does not facilitate the emergence of scientific projects led by established scientists of the unit. This has been justified by the monothematic (a single project for the unit) character of the unit. This organization can be conserved because it has been successful in achieving this major scientific contribution on genetics of diabetes and obesity, but it might be difficult for young and talented scientists to obtain the possibility of developing their own projects. This might also be a weakness because in the case of departure or unavailability of the director, the unit might have difficulties to survive since all projects are highly dependent on the director.

The usual democratic functionning of the unit has been weak until few months ago, when a unit seminar was organized. Efforts have been made in general to improve this aspect of the functioning of the unit.

The weakness might also come from the fact that the type of projects that has been performed during the last years (GWAS) is less in vogue, although several major results have been obtained using this approach. For this reason, the director has shifted his activities towards other types of investigations (rare variants with stronger phenotype effects, familial forms, functional studies).

Recommendations

The global assessment of the unit is extremely positive. This judgment is based on standard criteria that the unit fulfills. The two main changes planned: switch from a monothematic lab to a 2 team lab and switch from a "pure" genetic and statistic lab to more mechanistic and functional activities is a challenge. Strong interactions between the two teams and development of team 2 are highly encouraged. The rationale for the installation of Mr Jean-Sebastien ANNICOTTE is obvious and the committee is confident in the development of fruitful relationhips and efficient interactions.

 Detailed assessments

Assessment of scientific quality and outputs

The unit was represented in the previous period by the single team of Mr Philippe FROGUEL, and has produced major achievements in the field of genetics of diabetes and obesity. More than 200 publications have been published in leading journals (among them: Nature, Nature Genetics, Science). The unit has mainly contributed to the realization of GWAS on diabetes and obesity, and was indeed the first to publish one in 2007. In several publications, the input of the unit was however limited to providing cohorts for large international consortia. The Web of Science H-index of its director is 91.

One strength of the scientific project of the unit has been the ability to use different approaches of the genetics of type 2 diabetes and obesity, and not to be confined to a single approach. Indeed, beyond GWAS and using results issued from GWAS, the unit has explored the effects of rare variants (MTNR1B in T2D, GPR120 in obesity) and identified functional Copy Number Variants (CNVs) in obesity.

Therefore the unit has greatly contributed to defining the genetic architecture of T2 diabetes and obesity, using cutting-edge technologies. It is likely that some of the results obtained and published on GWAS should be reanalyzed in depth, in order to define their actual impact on the risk of the disease.

Assessment of the unit's academic reputation and appeal

The unit has received major awards and has been successful in several competitive call for proposals. For example, the director of the unit obtained an ERC, and the unit belongs to the LABEX EGID that was created under the initiative of unit director, to an EQUIPEX, and a post-doc obtained a "rising-star" award from the European Association for the Study of Diabetes. PhD students and post-docs are of good to excellent levels.

The unit has organized several international meetings in the field of metabolic diseases and the director of the unit is associate editor of the "Journal of Diabetes Investigation" and editorial advisor for "BMC Genomics".

The unit has attracted new talents: a Lille University professor, an INSERM scientist coming with a small team for the next contract, and a biostatistician (assistant professor at Université de Lille).

Assessment of the unit's interaction with the social, economic and cultural environment

The unit, as represented by its director, has many interactions with the socio-economic environment.

The unit is one of the 3 elements composing the European Genomic institute for Diabetes (E.G.I.D) which is supported by the investissements d'avenir, LABEX and has tight links with the EQUIPEX LIGAN-PM (sequencing and genotyping plarform). "The unit director is an opinion leader in the field of genetics of diabetes and obesity. He is requested as an expert by several national and international committees, has contracts with big pharmas, and numerous national and international fundings. He is also the director of a research unit at the Imperial College in London and is appointed as a scientific advisor in a foreign country willing to establish research on diabetes and obesity."

Assessment of the unit's organisation and life

The unit, constituted by so called "support teams" and "scientific teams", as depicted in the organization chart provided is converging towards the director. In each scientific team, a senior scientist is present. Engineers and technicians can belong to both scientific and support teams.

The overall general climate in the unit seems good. Some points can be improved, such as setting up a laboratory council, and lab meetings should be scheduled more often. The organization of the unit does not favour the emergence of individual scientific projects by established scientists, who are asked to participate in the main project of the unit, led by its director. That has been clearly reaffirmed by the director, explaining that the unit is monothematic. This organization has been successful in terms of scientific output. Scientists willing to join the unit need to be aware of this organization.

Assessment of the unit's involvement in training through research

Five PhD theses have been achieved since 2009. Scientists of the unit participate in the teaching of the core curriculum of the doctoral cursus.

PhD students declare to be satisfied by their scientific education in the unit. They are invited to participate in French or European meetings. They have the opportunity to present their work, but not frequently. Some groups of the unit do not have regular lab meetings, however. They publish their work in good journals in general. At least one publication as a first author is required to defend a Ph.D. thesis.

Assessment of the strategy and the five-year plan

Two teams are planned to constitute the unit.

One of the research projects of team 1 (led by Mr Philippe FROGUEL) consists in searching for variants with major effects (mutations) in familial forms of diabetes and obesity by exome sequencing, and on the resequencing of drug target genes (500 genes in 5000 subjects) in order to find variants with significant effects on the phenotype, and that could be used for personalizing the treatment. Another project is dedicated to molecular analyses (transcriptomics and epigenomics) in tissues from patients undergoing obesity surgery and from patients with gestational diabetes. Finally, systems biology will be explored in the context of gene dosage in diabetes and obesity. One major project of the unit aims at building an induced pluripotent stem cells (iPs) model for functional B-cells defects in patients with monogenic forms of diabetes, in collaboration with another French group and the Harvard stem-cell Lab. There are no more GWAS projects envisioned for the future plan. It is surprising that no effort is invested by the team on the loci already identified in order to document the genetic and physiological mechanisms involved.

Team 2 (led by Mr Jean-Sébastien ANNICOTTE) will study the pathophysiological link between cell cycle genes and diabetes and obesity. This project will be addressed through the use of recombinant mice carrying mutated forms of transcription factors. Animals will be studied on several phenotypical aspects. Another program is focused on epigenetics of diabetes, in particular on the role of lysin acetyltransferase 2B (KAT2B) in diabetes. The KO mice for the orthologous gene (Pcaf-/-) show defective insulin secretion, and will be studied in detail. Other animal models will be used for functional studies, such as zebrafish and nematodes. Animal models will also be selected on the basis of results obtained by team 1.

According to the best scenario, strong interactions will occur between the two teams during the next five years, one team identifying important genes by exome sequencing or large scale gene resequencing, and the other one testing the gene functions in animal models. This scenario can be hampered by the fact that it may be tempting for the genetic team to collaborate with the group that has the best experience in the world on the gene. Furthermore, the team of physiologists can be engaged in other running projects and may not find resources for a collaboration that is usually urgent. Therefore, it is difficult to anticipate which interactions will indeed be developed between these two teams. However, the logic of this installation is obvious and the committee can be confident in the development of fruitful relationhips. Undoubtedly, the international field of T2D has gained significant benefits from the scientific production of the group leader. The first paper with the use of GWAS in these complex diseases was published in 2007 and it has really initiated the use of large cohorts and SNP genotyping methods for GWAS for diabetes and obesity.

The document states that UMR8199 has published 280 papers since 2008 on diabetes and obesity. The scientific production is outstanding. For example, since 2008, the group leader has coauthored 6 papers in Nature (1 as senior author), 35 in Nature Genetics (5 as senior author) and 1 in Science (senior author), etc.

Main achievements include:

GWAS analysis of quantitative trait, namely fasting blood glucose (Science 2008): this study of 330,000 SNPs in 654 normoglycemic individuals uncovered a SNP associated with fasting plasma glucose, but, curiously, not with diabetes risk. This SNP is close to MNTR1B, and a meta-analysis observed that the same SNP was associated with fasting plasma glucose, and diabetes risk (meta-analysis using data from 4 different populations). The product of MNTR1B, the melatonin receptor 2, is expressed in cells, but there was no direct proof of the involvement of this pathway (Nature Genetics 2009). Rare (allele frequency <0.1%) variants of the MTNR1B genes were associated with T2D, including half of them coding for non-functional isoforms of the receptor (Nature Genetics 2012). A link between diabetes and circadian rhythm was proposed. The paradigm is thus that rare pathogenic variants can contribute to the pathogenesis of common forms of diseases. The frequency of variants with abrogated melatonin binding was however 0.22% in patients with diabetes and 0.13% in control subjects.

Demonstration of a gene dosage effect of a region of chromosome 16 (through CNV), such that deletion of the region on one allele was associated with severe obesity and duplication of the same region was associated with extreme leanness in a complex syndrome, in which developmental or intellectual disabilities and psychiatric disorders were the predominant symptoms at presentation (Nature 2010, Nature 2011).

Other main achievements include participation to wide international consortia of GWAS of obesity and type 2 diabetes (30 papers, including 23 in Nature Genetics).

Assessment of the unit's academic reputation and appeal

The unit belongs to large international collaboration networks. Scientific involvement of the team in international projects is excellent, with coordination and leading evidence in most projects.

Grants are described in annex 37 : 18 Research "grants" for team 1 of which 12 are led by the group leader : 1 Equipex, 1 Labex, 1 ERC 1 IT Diab (from OSEO), 2 ANR. The budget of these grants range from 75 K€ to 8000 K€ ! (between 2009 -2019).

The UMR 8199 has multiple collaborations in European programs (3 projects: IMI, IMIDAI and Direct) and has participated in this context to meta-analyses that have been published in high-impact journals.

The group leader and another scientist have received prestigious European awards. The lab is a founding member of the EGID federation, which was qualified as a LABEX ("Laboratoire d'Excellence") and is tightly linked to an Equipex ("Equipement d'excellence") from the "Investissements d'Avenir" funding program.

Eight researchers with tenure positions have joined the lab and 6 have left it.

Assessment of the unit's interaction with the social, economic and cultural environment

The EQUIPEX "LIGAN médecine personnalisée" is used for both academic and for-profit institutions. The document states that it is used for 1/3 time for service provision out of the EGID federation. The biotech GENOSCREEN company, founded by people originating from the UMR, seems to be the main "private" user.

Assessment of the unit's organisation and life

An annual Seminar was organized in 2013, during which there was a discussion about the increase in CDD (temporary positions), the increase in the work burden, and the cohesion of people in the unit, faced with an increased work load. The report of the external consultant indicated that people agreed on the fact that the lab benefits from its leader's creative efforts and remains dependent on these efforts. The consultant has not identified any dramatic concerns from the people to change the present organization, except the demand to establish regular laboratory council meetings.

In order to improve the applications for permanent positions at INSERM or CNRS from young scientists of the unit, it is important that candidates can present clearly their own contributions in large collaborative studies, and can propose a scientific project in which they will be able to put a significant impact.

Assessment of the unit's involvement in training through research

The unit is part of the École Doctorale Biologie-Santé # 446 (Université de Lille), and participates in the research master by animating 9 days teaching on diabetes, obesity and "cardiometabolic diseases". As part of the EGID federation the unit has created the annual EGID seminar, with a wide national audience.

Five students have defended their PhD thesis in the 2009-2013 period. Five students are in the second to third years of their thesis project. Four post-doc researchers are currently in the lab. Five have left the unit between 2011 and 2013.

Assessment of the strategy and the five-year plan

Main objectives of the team:

1/ Rare monogenic forms of diabetes:

The first task is to describe new genes associated with monogenic forms of diabetes: MODY (T2D with a dominant mode of inheritance), and NDM (Neonatal diabetes) through exome sequencing of quartet (for MODY) and trios (for NDM). The group leader and his team have realized that the GWAS strategy has been intensively exploited and have decided to mainly shift back to monogenic forms of diabetes and obesity, in which mutations have a stronger effect that is easier to identify and characterize. They also intend to determine the sequence of hundreds of genes in a large cohort of patients in order to find variants with an intermediate impact on the phenotype, enabling secondary association studies based on these variants. They will also use the same approaches for severe monogenic obesity. Models of induced pluripotent stem cell (iPSC) from different types of monogenic diabetes, including MODY-X (patients with a MODY phenotype but no known mutation), to investigate how such cells can be differentiated to insulin-secreting B-cells to study molecular defects, reasoning that all known MODY-mutations affect insulin secretion. The technique is however not available in the lab and the project consists in setting up the technique in collaboration with expert labs.

A similar project will be developed for rare monogenic forms of obesity.

2/ Large scale targeted resequencing of T2D drug targets. This project has the originality to use a highly sensitive method to detect variants (Raindance technology in nano lipidic droplets and NGS) on 500 genes in 5000 patients. The strategy consists in searching for rare genetic variants with strong biologic effects, followed by functional analysis of these variants. GPCR and genes involved in the melatonin and clock genes will be specifically targeted.

3/ Genetic and epignetic approaches will be developed on patients undergoing obesity surgery and in patients with gestational diabetes. In both cases, tissues are available (taken at surgery in the first case, and placenta in the second case) and transcriptomics and epigenetics studies can be performed on these samples. 4/ A system biology approach will be developed specifically on gene dosage effects in obesity. This relationship will be used as a paradigm for the further development of system biology. The CNV of the amylase gene will be studied for its relationships with obesity and with the gut microbiota.

The conceptual basis of these projects is sound and represents an interesting development of the previous projects.

These different projects are highly interconnected and will be done in close collaboration with team 2 and will use methods that are already implemented, except for iPS and aspects of system biology. There is no doubt that the group leader will use skills present in his two labs to enable these projects to succeed.

Conclusion

 Strengths and opportunities:

The group leader has shown in the last 20 years his ability for achieving ambitious projects, raising funds, building efficient labs and has an outstanding list of realizations in the field of genetics of diabetes and obesity; one can thus be extremely confident that he can reach the next scientific targets.

The previous project was diversified within the field genetics of diabetes and obesity. The GWAS strategy and the cohorts were well exploited, allowing rare variants with significant effects to be identified.

The previous project was the source of a rich scientific production and the new project is well articulated with the skills of the unit.

 Weaknesses and threats:

There are some basic questions which need to be addressed when dealing with genetics of diabetes:

-The main determinant is age, and the peak of incidence is between 50 and 70 years. Thus the age at which control subjects and non-affected relatives are studied is critical.

-While part of the project is based on epigenetic studies, it is not really clear how the team will deal with the identification of the respective part of genetically-and culturally -inherited risks, since recent analyses indicate that the main determinant of type 2 diabetes is not genetic.

-These important points should be taken into account for interpreting data.

-The GWAS strategy seems to be withdrawn, but results already obtained with the GWAS are not discussed in depth. Shifting to NGS is the most appealing option, although the conceptual basis is just described as a search for rare variants, based on their experience with the melatonin receptor 2. The strength of the lab has been its capacity in progressing with the techniques of DNA sequencing and bioinformatics and statistics. However deriving iPSC from PBMC is completely beyond the skill of the lab, making the lab dependent on other labs until the technique is implemented in the lab.

 Recommendations:

In conclusion, the project is convincing, and the group leader has shown that he was able to lead and achieve ambitious projects.

The recommendations are to pursue innovative projects using a variety of approaches, as done before, to tight the link with the new team, and to facilitate the emergence of projects led by scientists of the unit. This new team was created in 2012 with the arrival of the team leader Mr Jean-Sébastien ANNICOTTE from Montpellier. Hence, there are no previous results from this team as such, even if some initial results obtained in Lille are very encouraging and support the feasibility of the project. The team has a good track record of publications (16 for the 2009-2013 period for a total of 37 publications since 2001). Some of them were published in outstanding journals (Nature Cell Biology, JCI). The main achievement of the research of the project leader was the demonstration that transcription factors regulating the cell cycle are also key to the adapted metabolic response of beta cells and muscle. These original data have unveiled a strong interconnection between cell cycle and the control of metabolism and suggest that dysfunction in such regulation may participate in the development of the metabolic complications of obesity. This hypothesis will be tested in the project by using KO mice for E2F1. Thus, the background and expertise of the project leader fit perfectly with the context of the proposed project. He is welltrained and has now to prove his capacity to establish himself as an independent researcher and to lead a team.

Assessment of the unit's academic reputation and appeal

This young team has already attracted one postdoc and one Ph.D student demonstrating a good visibility of the team. In the past the team leader has obtained charity grants (SFD, ARD) and local grants (Programme chercheur d'Avenir Langudedoc Roussillon). The team has obtained a charity grant (SFD) and funding from the EGID LABEX to start the development of the project. Collaborations with other academic teams have been developped. The team will benefit from the integration in the EGID LABEX and this opportunity should be exploited to increase its visibility.

Assessment of the unit's interaction with the social, economic and cultural environment Not applicable for this emerging team.

Assessment of the unit's organisation and life

This new team is relatively small with five persons (the team leader, a postdoc, a Ph.D student and two engineers/technicians) involved in the project.

Assessment of the unit's involvement in training through research

Since it is a new team, the training activity is limited in Lille, but a Ph.D student and a Master student were already recruited.

Assessment of the strategy and the five-year plan

The research program is the continuation of the project that the team leader has developed in his former laboratory concerning the involvement of the regulators of the cell cycle in the control of metabolism. The project will be developed along three major axes:

. Role of three cell cycle regulators E2F1, CDK4 and CDKN2A in the adapted metabolic response and development of beta cells and their implication in the development of diabetes. The role of these proteins in other tissues controlling the metabolic homeostasis (muscle, liver, adipose tissue, hyptohalamus) will be also investigated.

. Role of epigenetic modifications in the control of glucose homeostasis and the development of type 2 diabetes. In this context, the team will focus on an interesting target, Pcaf, a lysine acetyl transferase in the function and development of beta cells as well as in the function of insulin sensitive tissues. Sound preliminary data about a role of this enzyme have been already obtained.

. Relationship between the regulation of cell cycle diabetes and cancer. In this context, the role of E2F1 in the endocrine cells for the development of pancreatic adenocarcinoma will be studied. This part of the project is out of the scope of the research unit.

The questions that are addressed are relevant. The relationship between cell cycle, epigenetic modifications and regulation of metabolic homeostasis is an emerging theme that is certainly going to provide novel insights on the development of the metabolic complications of obesity and diabetes and on the relations between environment and gene expression in this context. The experimental design is carefully thought. The different approaches combining cell and animal models as well as human genetics in collaboration with team 1 should deliver very relevant data. The problem that can be raised is the relevance of the mouse model of beta-cell regeneration to human diabetes.

Care should be taken to avoid dispersion in order to remain competitive in the field. Indeed, it is proposed to generate and to study different original models of mice with tissue-specific invalidation of the different proteins (E2F1, CDK4, CDKN2A, PCAF) in beta cells, liver, muscle, fat and hypothalamus. This proposal seems overambitious for the current team size of 5 people. A focus on beta cells only seems more adapted to the size of the team and even in this conditions, it seems unrealistic to manage in parallel the study of five different mouse strains. Thus, the team leader should clearly make a priority in the different items of the project.

Conclusion  Strengths and opportunities:

A promising group leader with a strong expertise in the metabolic field which is complementary to the expertise of team 1 in the genetic field. The research project is timely and addresses an important question. The expertise to develop it is available, being either part of the past experience of the team leader or the subject of collaborative projects with expert groups. The good complementarity between the two teams is obviously an asset for developing functional genomic approaches in the unit, a major objective for the next years. Because the project is very ambitious, the enrolment of new collaborators and the stabilization of the technical staff are an absolute priority.

 Weaknesses and threats:

Like each team leader in the position of setting up his own group, the team leader will have to face a delicate transition period during which he will have to hire competent collaborators and develop his research project in a competitive field. However, this is not a weakness but rather the challenging situation that every new team leader has to cope with. However care should be taken to avoid dispersion in the project because as presented the project seems overambitious for the current size of the team.

 Recommendations:

It is important that this group prioritizes its projects, in order to be competitive. Indeed, the team is small and the number of projects too large, and the strength and ardour of the team leader may not be sufficient to achieve the projects.

Because the project is very ambitious, the enrolment of new collaborators and the stabilization of the technical staff are an absolute priority.

It is of key importance for this team to obtain national or European grants in order for the development of the project, although local support can be also envisioned. 
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  Présentation de l'AERES au comité d'experts par le Délégué Scientifique (DS) Auditoire : membres du comité d'experts, DS 10h30 Devant l'unité, présentation du comité d'experts et présentation de l'AERES par le DS 10h40 Présentation globale de l'unité par son directeur, bilan et projet (discussion incluse) avec le personnel permanent et non permanent Le comité se répartit en trois sous-groupes qui travaillent en parallèle -Rencontre avec les ITA titulaires et CDD Auditoire : membres du comité d'experts, DS -Rencontre avec les doctorants et post-doctorants et/ou CDD « chercheurs » Auditoire : membres du comité d'experts, DS -Rencontre avec les chercheurs et enseignants chercheurs titulaires Auditoire : membres du comité d'experts et DS, sans la Direction, ni les responsables d'Equipes 14h30 Rencontre avec les représentants des Tutelles (Lille 2, CNRS, Pasteur Lille, Inserm) Auditoire : membres du comité d'experts, DS 15h00 Rencontre avec le directeur de l'unité (et chef de l'équipe 1) et le chef de l'équipe 2 Auditoire : membres du comité d'experts et DS 15h15 Rencontre avec le représentant de l'École Doctorale M. Bernard SABLONNIERES Auditoire : membres du comité d'experts et DS 15h30 Réunion du comité à huis clos Présence : membres du comité d'experts et DS 17h30 Fin de la réunion Specific points to be mentioned: Besides those already mentioned, several people participated to the meeting with governing bodies representatives: Mr Patrick VERMERSCH vice-dean for research at the faculty of medicine Mr Samir OULD ALI, Local representative for Inserm Ms Françoise PAILLOUS, Local representative for CNRS Mr Régis FIEVE, Responsible for medical research at CHU de Lille Ms Fabienne JEAN, manager for research at institut Lille Pasteur
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