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1 – Fields covered 
 

The life science Institute Circulation, Metabolism & Nutrition (CMN) covers a wide spectrum of 
research in physiology, experimental medicine and human diseases. The diseases in question 
frequently show common biological mechanisms and often lack of suitable treatments designed on a 
pathophysiological basis. The fields covered include heart and vessels, endocrine organs, liver, 
kidney, joints and bones and organs involved in nutrient processing, from all aspects of nutrition, 
from the control of food intake and nutritional behavior to digestive processing, control of substrate 
use and storage. 
 
 

2 – Major scientific challenges in biology and medicine 
 

 Public health care challenges 
 

Among diseases within the CMN scope, cardiovascular, metabolic and nutritional diseases 
with their devastating complications represent a major public health care challenge. Diabetes, 
hyperlipidemia, obesity, renal insufficiency lead to cardiovascular disease, the major cause of 
mortality in industrialized countries and usually develop in relation with atherosclerosis. Coronary 
artery disease, stroke and chronic heart failure are responsible for 75% of cardiovascular-related 
deaths. They represent 29% of deaths in France, almost equalling deaths due to cancer. The 
prevalence of diabetes and glucose intolerance is 6.2% and 5.6%, respectively, in France in the age 
range 20 to 70. Their increasing prevalence of diabetes parallels that of obesity, which raised to 
12.4% of the adult population in 2006 in France. Diabetes is among the leading causes of blindness, 
end stage renal disease, non-traumatic limb amputation in adults and coronary heart disease. Type 2 
diabetes is a multifactorial disease that shows heterogeneity in many respects and is often a 
manifestation of a much broader underlying disorder often referred to as the metabolic syndrome, an 
operational paradigm that includes hyperinsulinaemia, dyslipidaemia, hypertension, visceral obesity, 
hypercoagulability and microalbuminuria. Metabolic syndrome also leads to various non-vascular 
complications, including steato-hepatitis, cirrhosis or arthrosis. The metabolic epidemics and its 
cardiovascular complications although word-wide have been most pronounced in non-European 
populations, as shown by studies from Native American and Canadian communities, Pacific and 
Indian Ocean island populations or populations throughout Asia.  

 
Paradoxically, malnutrition is also a major threat to global human health and survival. Recent 
estimates indicate that nutritional deficiencies account for 3 million child deaths each year in less-
developed countries while progress toward designing effective life-saving interventions is currently 
hampered by serious gaps in our understanding of nutrient metabolism in the human. Denutrition is 
further observed in 40% of patients suffering from chronic diseases, in 30 to 50% of hospitalized 
patients of all pathologies and is an independent factor for morbidity/mortality.  Overall, there is a 
need for an increased research effort focusing on nutrition and its disorders, including the 
interrelationship with the environment, the human microbiome, digestive physiology, nutritional 
behaviours or food security. 
Other diseases that are in the scope of the Institute are frequent and/or carry high morbidity/mortality 
rates. Basic and clinical research is required to progress in our understanding of the mechanisms 
involved in cardiac, vascular, renal, endocrine and hepatic   disorders. Efforts are also needed to 
elucidate the mechanisms of osteoporosis, arthrosis and degenerative bone and joint diseases that 
represent 50% of chronic diseases after the age of 65, arthrosis being the second cause of handicap 
in women and fourth cause of handicap in men in industrialized countries.  
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 Scientific challenges 
 

Diseases implicating heart and vessels, endocrine tissues, kidney, liver, bone and joints and 
the digestive tract, although organ-specific, cannot be considered independently of the numerous 
interactions with the whole organism and the environment. Transversal aspects of physiology and 
pathology will be emphasized within the scope of the CMN Institute. Underlying fundamental 
research and biological issues that need to be addressed correspondingly cover a large field of 
disciplines requiring strong links between institutional partners, as well as with industrial partners. All 
these diseases share: 1- an incomplete knowledge of the genes involved in their etiology, a situation 
which is rapidly changing thanks in particular to the new genomic approaches, 2- an insufficient basic 
knowledge of gene and protein functions  in target organs as well as their interaction with the 
environment; 3- incomplete understanding of pathophysiological mechanisms of diseases expressed 
within corresponding tissues, i.e. of mechanisms of initiation and progression of disease processes; 
4- the general insufficiency of available treatments and preventive strategies based on a better 
understanding of the mechanisms of common diseases; 5- the understudied strategies of cell 
therapy, which could benefit to many of these diseases; 6- the importance of discovering new 
biomarkers that would be useful for diagnostic, prognostic and treatment guidance. 

 
 

 
1) Gene/protein-function studies in physiology and interactions with environment 

 
The availability of gene sequences encoding for molecules of unknown functions emphasizes 
the need for extensive gene-function studies and for the characterization of tissue distribution 
of newly identified genes. As part of this task, the development of new models to empower 
these studies is required. Other emphasis is required on development biology, on studies of 
ageing mechanisms, on comparative genomics with the goal of better understanding of 
human gene and protein functions, on integrative physiology to decipher signalling and 
metabolic pathways and interactions at the whole organism level, on the understanding of 
gene interactions and gene networks that impact on individual cell and tissue functions, on 
epigenetics and metagenomics to study gene interactions with the environment. The 
sequence of an increasing number of individual human genomes also paves the path toward 
in depth understanding of human gene and post-transcriptional diversity in cell, tissue and 
organ physiology. With few exceptions, the miRNA target genes and the mechanism of target 
suppression are currently unknown because reliable experimental methods for 
comprehensively identifying the miRNA targets have yet to be developed. 
 
 
 

2) Disease-initiating mechanisms and mechanisms of disease progression in common diseases.  
 
Mechanisms that trigger destructive processes within target tissues are seldom identified. 
Other than certain rare monogenic diseases involving key genes in cell function, common 
diseases usually develop on a multigenic susceptibility background associating “normal” gene 
variants, often affecting quantitative traits (intermediate phenotypes) that contribute to the 
clinical phenotype observed, most often interacting with environmental factors as part of a 
multifactorial process. As triggering factors remain elusive in most cases, new hypotheses in 
disease initiation should be tested, possibly stochastic events in initiation process or early 
external factors within perinatal or prenatal development. Genetic and molecular 
epidemiology can help to isolate specific risk factors, especially to identify subjects at risk of 
sudden death, a major problem in industrially developed countries. Furthermore, striking 
changes in the incidence of major multifactorial diseases will need to be addressed. 
Delineating initiation and progression events in common diseases is a challenge that applies 
at three levels: genetic susceptibility, cell pathways involved in disease and the role of 
environmental factors. Within a given genetic background, some genes concur at initiating the 
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disease process while others control disease progression that directly impact on the age at 
disease onset following a preclinical phase. Seemingly, some environmental factors trigger 
the disease process while other modulate disease progression. 
 

 
 

3) Treatments based on mechanisms of diseases 
 
In many diseases within the CMN scope, current treatments remain insufficient for different 
reasons, depending of the field covered. Some treatments remain symptomatic or palliative 
(e.g. treatments of chronic heart disease, substitutive therapies in endocrine diseases, 
dialysis in end stage renal diseases, organ transplantation in renal, heart, liver or gut failures). 
In other examples, pathophysiological treatment that remain non-specific (e.g. 
immunosuppressive treatments in immune/inflammatory diseases) induces severe side 
effects. Novel strategies aimed at controlling the immune/inflammatory response should be 
developed (small molecules targeting inflammatory pathways, monoclonal antibodies 
vaccination). In a third set of diseases, preventive strategies are available but only target 
biomarkers that relate with a risk factor associated with the disease process treatment of 
obesity to prevent metabolic and cardiovascular diseases) but in most cases the risk factor 
that is amenable to treatment is only part of the susceptibility that underlies the pathological 
process (e.g. atherosclerosis in case of cardiovascular diseases). Finally, major ischemic 
diseases (heart, brain, limbs, kidney) suffer from the lack of treatments able to protect tissues 
for ischemic sequelae. 
 
 
 

4) Strategies for cell replacement 
 
Among the aforementioned palliative therapeutic strategies, organ transplantation has 
developed since the mid fifties. They have now been generalized in many field of medicine 
(e.g. renal transplantation imply a favorable risk to benefit ratio as compared to dialysis, heart 
or liver transplantation are the only feasible strategies in corresponding organ failures). 
However, transplantation still faces the lack of organ donors, significant side effects relating 
with long term immunosuppression and the complexity of surgical procedures. Evolution of 
organ replacement strategies faces the need for new strategies to provide cells or organs 
amenable to transplantation in human diseases. An underlying emphasis will be in study of 
organ development and molecular mechanisms involved, the study of stem cell biology and 
strategies to develop artificial or in vitro-engineered tissues and organs. Embryonic and adult 
stem cell transplantation as a potential means of regenerating injured tissues is currently 
receiving a great deal of interest. To exploit this as a viable therapy, methods need to be 
developed for harvesting and expansion of stem cells in sufficient quantities. This in turn 
implies greater knowledge of the pathways controlling replication and maturation of stem 
cells. Genomic and proteomic methods are ideally suited to provide these new insights. 
Standardised experimental animal models that reproduce human disease are required for 
translational research. Furthermore information regarding the safety of cells based therapy in 
patients is needed. 

 
 
 
 
 
 
 
 
 

                       6



 

 

 

 Technological challenges 

 

To achieve insight into physiology and pathophysiological processes in the fields covered by 
the CMN institute, technological challenges are multifold. The human genome opens the need for 
better understanding of gene regulation and interaction with the environment, both in physiology and 
in pathology. Beyond high-throughput DNA sequencing and transcriptomics, epigenetics and 
metagenomics will need to be developed to get insight into both organ development and physiology 
and into mechanisms of common diseases. A parallel challenge is, at the other extreme of the 
spectrum from fundamental research to applied medicine, the need for setting up clinical phenotyping 
platforms including sensory platform in an effort towards an improved classification of common 
diseases that, as aforementioned, lack identified aetiologies on which medical classifications may 
rely on. These developments will need to be coordinated with the GDI Institute and the Public Health 
Institute. 

Specific challenges: 

 

1) Development of improved models to apply the advances of genetics, genomics 
transcriptomics and proteomics to the study of gene and protein functions, and creation of tools 
(platforms) enabling genomic analysis of epigenetic programs and changes in individual or small 
groups of cells in integrated contexts 

 

 
2) Development of appropriate facilities for study of both large animals models and small model 

organisms where teams of researchers and clinicians can address molecular, physiological and 
pathological questions by studying underlying mechanisms in integrated contexts. This includes the 
development of advanced imageing techniques (e.g. cell imageing, high resolution imageing, 
multiphoton microscopy, small animal imageing). 

 
 
3) Development of translational research networks at the crossroad of research institutes and 

hospitals with the aim of developing biomarkers and innovative therapeutic strategies. 
 
 
4). Optimize the use of the important human bioresources (blood, plasma, DNA, tissue 

samples) available and currently being constituted in the fields covered by the CMN Institute, and 
facilitate their exploitation using advanced technology 

 
 
5) Establishment of resource centres centralising interactive data sets such as that (Standards 

based Infrastructure with Distributed Resources, SIDR) set up by the CNRS/INIST to better collect, 
annotate, exploit and harness qualitative and quantitative data sets from different sources to be used 
in modelling and systems biology approaches for understanding basic biological mechanisms and 
pathophysiological regulations. 
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3 – ITMO CMN in numbers 
 

 

 281 research teams  

 1,249 Staff scientists  

 776 hospital practitioners 

 
 
 
Team distribution by domain 
 
 

 The teams are distributed in the following domains:  
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Geographical distribution 
 
 

 About 47% of ITMO CMN teams are based in the Paris area.  
 
 Teams are affiliated to 27 universities (6 in Paris). 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Some spots display focused and specific research activities:  
- metabolism/Nutrition in Dijon, Clermont-Ferrand 
- cardiovascular and metabolic diseases in Toulouse 

 
 In the Paris area, the teams are spread out on 26 spots. Some of them are focused on 

specific field: 
- cardiovascular in Georges Pompidou European Hospital and Collège de France 
- cardiometabolism in Pitié Salpêtrière Hospital 
- Liver and inflammation in Bichat Hospital 
- diabetes and metabolism in Cochin Hospital 
- nutrition in Jouy-en-Josas. 

Number of teams 

132 

25 

14 

3 
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Other research infrastructures 
 
 
 Clinical Investigation Centres (CIC) 

 
Set up by the Ministry of Health through the DGOS (Department for the supply of healthcare) and 
Inserm (the National Institute for Health and Medical Research), the CICs are clinical research 
infrastructures dedicated to the organisation, coordination and realization of physiology, 
pathophysiology and/or therapy protocols with the aim to increase knowledge of diseases, their 
prevention and treatments. 
The CICs’ activities are always closely linked to the university hospital research programs. Actually 
there are 54 CICs spread out in France. 26 are connected through 8 national thematic networks, 3 of 
them displaying the following themes: “Diabetes and metabolic diseases”, “Cardiovascular diseases” 
and “Hepatology and Gastro-enterology”. 
More than 40% of protocols developed in CIC networks relate to one of the domains covered by 
ITMO CMN. 
 

 Human Nutrition Research Centres (HNRC) 
 
The Human Nutrition Research Centres were set up to develop research on clinical nutrition in 
healthy human and out patients, to provide specific facilities regarding both investigation tools and 
specific food conditioning. 4 centres were created 12 years ago in Lyon, Clermont-Ferrand, Nantes 
and Paris (Ile de France).  Each of these centres is a combination of several research units from 
INRA, INSERM, Universities and clinical units from University Hospitals with specific facilities.  
 
 
 
Scientific publications 
 
French Publications 2009-2010 (Articles, letters and reviews) 

Fields Nb Pub
Nb 

Citations 1 ICm H-Index 2 IFm Nb Top1%3 % Top1% Nb Top10%4 % Top10%

Circulation 9878 75986 7,7 86 3,98 287 2,9 1345 13,6

Diabetes 2601 25433 9,8 58 4,55 93 3,6 431 16,6

Endocrinology 5017 43287 8,6 64 4,28 132 2,6 823 16,4

Hepatology-
Gastroenterology

5950 55353 9,3 74 4,49 210 3,5 970 16,3

Metabolism/
Nutrition

4250 32946 7,8 52 3,66 110 2,6 691 16,3

Uro-Nephrology 4767 36661 7,7 61 3,75 118 2,5 682 14,3

Osteo-articular 
system

2856 19496 6,8 47 3,43 64 2,2 369 12,9

Total without 

duplication
24165 187312 7,8 109 3,95 656 2,7 3457 14,3

 
 

1. Total number of citations until April 17, 2012 
2 n number of publications being cited at least n times.    
3 Number of French publications in the first percentile of world publications (based on citation number) 
4 Number of French publications present in the first decile of world publications (based on citation number)  

 
 
In the above table is given the French productivity in each field for years 2009 and 2010. 
In the field of diabetes, 3.6% and 16.6% of French publications are in the world top 1% and top 10% 
respectively. 
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Publications

• Primary culture,
• Cell transplantation,
• Cell imaging,
• Cytometry (multistaining analysis, cell sorting),
• cell biology,
• biochemistry (redox metabolism),
• molecular biology (microarray, Q RT-PCR...)

Methodologies used

• Planat-Benard V, Silvestre JS, Cousin B, André M, Nibbelink M, Tamarat R, Clergue M, Manneville C, Saillan-Barreau C, Duriez M,
Tedgui A, Levy B, Pénicaud L, Casteilla L (2004). Plasticity of human adipose lineage cells toward endothelial cells: physiological
and therapeutic perspectives. Circulation, 109(5), 656-63

• Planat-Bénard V, Menard C, André M, Puceat M, Perez A, Garcia-Verdugo JM, Pénicaud L, Casteilla L (2004). Spontaneous
cardiomyocyte differentiation from adipose tissue stroma cells. Circulation research, 94(2), 223-9

• Puissant B, Barreau C, Bourin P, Clavel C, Corre J, Bousquet C, Taureau C, Cousin B, Abbal M, Laharrague P, Penicaud L,
Casteilla L, Blancher A (2005). Immunomodulatory effect of human adipose tissue-derived adult stem cells: comparison with bone
marrow mesenchymal stem cells. British journal of haematology, 129(1), 118-29

• Crisan M, Yap S, Casteilla L, Chen CW, Corselli M, Park TS, Andriolo G, Sun B, Zheng B, Zhang L, Norotte C, Teng PN, Traas J,
Schugar R, Deasy BM, Badylak S, Buhring HJ, Giacobino JP, Lazzari L, Huard J, Péault B (2008). A perivascular origin for
mesenchymal stem cells in multiple human organs. Cell stem cell, 3(3), 301-13

• Bour S, Carmona MC, Galinier A, Caspar-Bauguil S, Van Gaal L, Staels B, Pénicaud L, Casteilla L (2011). Coenzyme Q as an
antiadipogenic factor. Antioxidants & redox signaling, 14(3), 403-13

• Poglio S, De Toni-Costes F, Arnaud E, Laharrague P, Espinosa E, Casteilla L, Cousin B (2010). Adipose tissue as a dedicated
reservoir of functional mast cell progenitors. Stem cells (Dayton, Ohio), 28(11), 2065-72

Louis Casteilla
Adipose tissue plasticity
Toulouse STROMALab / Louis Casteilla

We are one of the rare team in the world with a double expertise in adipose tissue and
regenerative medicine.

Research brief
The investigations of our team are devoted and focused on adipose tissue biology and its plasticity.
Adipose tissue develops after birth and can be easily sampled with poorly invasive technique (suction-
assisted lipectomy under local anesthaesia). Like bone marrow, adipose tissues are derived from the
embryonic mesoderm and contain various immature stromal cell populations among which,
mesenchymal stromal like cells derived from adipose tissues named ASC (adipose derived stroma
cells). From such source, we isolated, characterized and cultured different cell types able to regenerate
vascular bed, cardiac tissue and hematopoiesis. Furthermore, we also demonstrated that, in vitro, ASC
inhibit lymphocyte mixed reactivity suggesting these cells display immunomodulatory properties. In
collaboration with EFS-PM, we set-up and scale up a GMP culture process in order to apply for a
clinical trial in the context of ischemia hind limb. This trial was now accepted by French medical
administration and is going up. Altogether, our data suggest that adipose tissues could represent a
physiological and dynamic reservoir of immature cells as well as a promising therapeutic reservoir of
regenerative cells.

CNRS / Université de Toulouse 3 (Université Paul Sabatier)

Key facts

• Team:
Researchers: 6
Technicians: -
PhD students: -
Postdoc fellows: -
• Translational

approaches:
Patents: 6
Clinical research grants: -
Industry partners: 2
• International research

links:
Europe

Keywords
• adipose tissue
• mesenchymal stem cell
• cell therapy
• regeneration
• stroma
• redox metabolism
• primary culture
• cell expansion
• animal model for cell
transplantation
• cytometry

Biological
resources

Contact: Louis Casteilla
louis.casteilla@inserm.fr

ITMO Circulation,
Metabolism, Nutrition
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Adipose tissue as a physiological and therapeutic reservoir of regenerative
cells

Angiogenic effect of human adipose derived stroma/stem cells
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Publications

• Vascular cell culture (primary culture and cell lines). LDL isolation and oxidation.
• Oxidative stress: Intracellular ROS increase, TBARS, 4-HNE, carbonyl protein content
• Apoptosis, flow cytometry, TUNEL, calcium, immunocyto/histochemistry, mitochondria
• Cell migration, proliferation, enzyme activities, protein characterization, proteomics
• Microarrays, siRNAs, Q-PCR. Animal models for transplant vasculopathy, atherosclerosis , mutant
mice, plaque imaging

Methodologies used

• Aubin I, Adams CP, Opsahl S, Septier D, Bishop CE, Auge N, Salvayre R, Negre-Salvayre A, Goldberg M, Guénet JL, Poirier C
(2005). A deletion in the gene encoding sphingomyelin phosphodiesterase 3 (Smpd3) results in osteogenesis and dentinogenesis
imperfecta in the mouse. Nature genetics, 37(8), 803-5

• Vindis C, Escargueil-Blanc I, Elbaz M, Marcheix B, Grazide MH, Uchida K, Salvayre R, Nègre-Salvayre A (2006). Desensitization of
platelet-derived growth factor receptor-beta by oxidized lipids in vascular cells and atherosclerotic lesions: prevention by aldehyde
scavengers. Circulation research, 98(6), 785-92

• Sanson M, Ingueneau C, Vindis C, Thiers JC, Glock Y, Rousseau H, Sawa Y, Bando Y, Mallat Z, Salvayre R, Nègre-Salvayre A
(2008). Oxygen-regulated protein-150 prevents calcium homeostasis deregulation and apoptosis induced by oxidized LDL in
vascular cells. Cell death and differentiation, 15(8), 1255-65

• Augé N, Maupas-Schwalm F, Elbaz M, Thiers JC, Waysbort A, Itohara S, Krell HW, Salvayre R, Nègre-Salvayre A (2004). Role for
matrix metalloproteinase-2 in oxidized low-density lipoprotein-induced activation of the sphingomyelin/ceramide pathway and smooth
muscle cell proliferation. Circulation, 110(5), 571-8

• Devillard R, Galvani S, Thiers JC, Guenet JL, Hannun Y, Bielawski J, Nègre-Salvayre A, Salvayre R, Augé N (2010). Stress-
induced sphingolipid signaling: role of type-2 neutral sphingomyelinase in murine cell apoptosis and proliferation. PLOS ONE, 5(3),
e9826

• Fischer J, Lefèvre C, Morava E, Mussini JM, Laforêt P, Negre-Salvayre A, Lathrop M, Salvayre R (2007). The gene encoding
adipose triglyceride lipase (PNPLA2) is mutated in neutral lipid storage disease with myopathy. Nature genetics, 39(1), 28-30

Anne Negre-Salvayre
Atherosclerosis and graft arteriosclerosis
Toulouse U 1048 / Angelo Parini

The team is leader in basic fundamental research on lipid peroxidation signalling in
vascular cells (molecular and cellular biology studies), and develops original animal
models for atherosclerosis and transplant vasculopathy (a unique model of human
artery transplanted in immunodeficient mice).

Research brief
Our project aims to decipher the cellular mechanisms implicated in atherosclerotic plaque formation
and in the pathophysiology of graft arteriosclerosis.
- Cell proliferation in atherosclerosis and graft arteriosclerosis
Proatherogenic agents activate metalloproteinases and the sphingolipid (MMP2/nSMase2) pathway
that is involved in smooth muscle cells (SMC) proliferation via the generation of sphingosine 1-
phosphate (S1P). We investigate the upstream and downstream events implicating this pathway in cell
proliferation, via the formation of a multicomplex signalosome, and its role  in stenosis, plaque
mineralization, and SMC proliferation occurring in transplant vasculopathy and allograft rejection.
- Inflammation and apoptosis
Oxidized LDL induce apoptosis, via a deregulation of cytosolic calcium. The project is focused on i/ the
mechanisms involved in calcium channel (TRPC) activation, including a role for PKCdelta, capacitative
calcium entry and caveolae.  We also investigate the role of ER stress and autophagy and their
implication in atherogenesis.
- Antiatherogenic agents
We study the protective effects of HDL and of synthetic agents sharing antioxidant and carbonyl
scavenger properties, in atherosclerosis.
- Clinical studies
Different approaches are developped: i/ new biological markers for the follow-up of transplanted
patients with allograft rejection risk, ii/ biological markers and HDL properties, correlated with imaging
studies in coronary patients.

Inserm / Université de Toulouse 3 (Université Paul Sabatier)

Key facts

• Team:
Researchers: 8
Technicians: 5
PhD students: 6
Postdoc fellows: 1
• Translational

approaches:
Patents: 1
Clinical research grants: 2
Industry partners: 3
• International research

links:
Europe, United States,
Japan, China

Keywords
• Atherosclerosis
• Oxidized LDL
• cell signalling
• apoptosis
• proliferation
• transplant vasculopathy
• plaque imaging
• Lipid peroxidation
• molecular and cellular
biology techniques
• graft transplantation in
immunodeficient mice

Biological
resources

Contact: Anne Negre-Salvayre
Anne.Negre-Salvayre@inserm.fr

ITMO Circulation,
Metabolism, Nutrition
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Intimal thickening in SCID/Beige mice grafted with human artery and treated
with anti HLA antibody

ATGL mutation and cytosolic triglyceride accumulation in Neutral Lipid
Storage Disease

Schematic representation of calcium increase and apoptosis evoked by
oxLDL in endothelial cells

                       15



Publications

• Clinical investigations, transgenic mice, mouse echocardiography and electrocardiography, Cell
culture and transfections, protein expression vectors, site directed mutagenesis, DNA-protein
interactions, Microarrays transcriptome analysis, microfluidic qPCR, NMR spectroscopy metabolomics
analysis, molecular cloning, expression vectors, recombinant proteins purifications
immunohistochemistry, immunological techniques, fatty acids fluxes analysis, confocal laser
microscopy.

Methodologies used

• Lamant M, Smih F, Harmancey R, Philip-Couderc P, Pathak A, Roncalli J, Galinier M, Collet X, Massabuau P, Senard JM (2006).
ApoO, a novel apolipoprotein, is an original glycoprotein up-regulated by diabetes in human heart. Journal of Biological Chemistry,
281(47), 36289-36302

• Harmancey R, Senard JM, Rouet P, Pathak A, Smih F (2007). Adrenontedullin inhibits adipogenesis under transcriptional control of
insulin. DIABETES, 56(3), 553-563

• Roncalli J, Smih F, Desmoulin F, Dumonteil N, Harmancey R, Hennig S, Perez L, Pathak A, Galinier M, Massabuau P (2007). NMR
and cDNA array analysis prior to heart failure reveals an increase of unsaturated lipids, a glutamine/glutamate ratio decrease and a
specific transcriptome adaptation in obese rat heart. Journal of molecular and cellular cardiology, 42(3), 526-539

• Philip-Couderc P, Pathak A, Smih F, Dambrin C, Harmancey R, Buys S, Galinier M, Massabuau P, Roncalli J, Senard JM (2004).
Uncomplicated human obesity is associated with a specific cardiac transcriptome: involvement of the Wnt pathway. FASEB
JOURNAL, 18(11), 1539+

• Philip-Couderc P, Smih F, Hall JE, Pathak A, Roncalli J, Harmancey R, Massabuau P, Galinier M, Verwaerde P, Senard JM (2004).
Kinetic analysis of cardiac transcriptome regulation during chronic high-fat diet in dogs. PHYSIOLOGICAL GENOMICS, 19(1), 32-40

• Harmancey R, Senard JM, Pathak A, Desmoulin F, Claparols C, Rouet P, Smih F (2005). The vasoactive peptide adrenomedullin is
secreted by adipocytes and inhibits lipolysis through NO-mediated adrenergic agonist oxidation. FASEB JOURNAL, 19(3), 1045+

Philippe Rouet
Obesity and heart failure : Molecular and Clinical
Investigations
Toulouse U 1048 / Angelo Parini

Association of cardiologists, molecular biologists and a biochemist which allows for
investigations starting from the patients to cellular models and transgenic mice, using
holistic approaches (transcriptome, metabolome and proteome analysis) but also
focused molecular tools.

Research brief
Obesity is associated with enhanced mortality risk and cardiovascular morbidity. Frequent association
of adipose tissue adipokines secretions dysregulations with arterial hypertension promotes myocardial
remodeling and heart failure (HF) development. We have shown, in a nutritional obesity model and in
human, early heart transcriptome regulations, specific to obesity and independent form heart left
ventricular remodeling or arterial blood pressure. Amongst genes regulated, a number of genes
encoding for unknown proteins was identified. Using functional genomic, proteomic and metabolomic
approaches we wish to answer to the following questions:
1) What are the functions of the new obesity-regulated genes in heart ? This field of investigation has
started by the study of a new heart-produced apolipoprotein that we named Apolipoprotein O (ApoO).
We observed that ApoO is involved in heart metabolism and we aim at deciphering the mechanisms
involved.
2) What are the blood biomarkers for asymptomatic left ventricular dysfunction (ALVD) and early phase
of heart pathological remodeling? The discovery of such biomarkers is of major importance in human
health for generalized screening for early stages HF and prevention of HF by timely medication and
adapted recommendations. Using gene expression profiling, SELDI-TOF proteome analysis and NMR
metabolites profiling, we investigate for specific blood profiles for ALVD and/or heart remodeling and
we aim at developing diagnostic tools.

Inserm / Université de Toulouse 3 (Université Paul Sabatier)

Key facts

• Team:
Researchers: 3
Technicians: 1
PhD students: 3
Postdoc fellows: -
• Translational

approaches:
Patents: -
Clinical research grants: 2
Industry partners: 2
• International research

links:
Europe, United States

Keywords
• Obesity
• heart failure
• pre-heart failure
biomarkers
• apolipoprotein
• lipotoxicity
• functional genomics
• echocardiography
• metabolome
• cardiomyocyte
• transgenic mice
• molecular biology
• proteome

Biological
resources
• in vivo and in vitro models
of lipotoxicity
• biobanks

Contact: Philippe Rouet
Philippe.rouet@inserm.fr

ITMO Circulation,
Metabolism, Nutrition
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Hierarchical clustering (unsupervised) analysis of gene expression in human heart. Patients OH: Obese hypertensive; L: lean; O:
Obese; H: hypertensive.  Molecular signature for obesity in heart reveals that obese and hypertensive patient gene expression profile is
not a simple addition of obesity and hypertension at the molecular level. Red: up-regulated ; Green : down-regulated. Columns are for
patients, lines are the genes.
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Publications

• Muscle and renal sympathetic nerve activity(animals and humans)
• Blood pressure and heart rate variability
• Cardiovasculat phenotying including histomorphology
• Bioluminescent resonance energy transfer applied to GPCRs study

Methodologies used

• Galés C, Van Durm JJ, Schaak S, Pontier S, Percherancier Y, Audet M, Paris H, Bouvier M. (2006). Probing the activation-
promoted structural rearrangements in preassembled receptor-G protein complexes. Nat Struct Mol Biol, 13(9), 778-786

• Galés C, Rebois RV, Hogue M, Trieu P, Breit A, Hébert TE, Bouvier M. (2005). Real-time monitoring of receptor and G-protein
interactions in living cells. Nat Methods., 2(3), 177-184

• Franchitto N, Despas F, Labrunée M, Roncalli J, Boveda S, Galinier M, Senard JM, Pathak A. (2010). Tonic chemoreflex activation
contributes to increased sympathetic nerve activity in heart failure-related anaemia. Hypertension, 55(4), 2012-2017

• Saulière A, Bellot M, Paris H, Denis C, Finana F, Hansen JT, Altié MF, Seguelas MH, Pathak A, Hansen JL, Sénard JM, Galés C
(2012). Deciphering biased-agonism complexity reveals a new active AT1 receptor entity. Nature chemical biology, 8(7), 622-30

• Genet G, Guilbeau-Frugier C, Honton B, Dague E, Schneider MD, Coatrieux C, Calise D, Cardin C, Nieto C, Payré B, Dubroca C,
Marck P, Heymes C, Dubrac A, Arvanitis D, Despas F, Altié MF, Seguelas MH, Delisle MB, Davy A, Sénard JM, Pathak A, Galés C
(2012). Ephrin-B1 is a novel specific component of the lateral membrane of the cardiomyocyte and is essential for the stability of
cardiac tissue architecture cohesion. Circulation research, 110(5), 688-700

• Despas F, Lambert E, Vaccaro A, Labrunee M, Franchitto N, Lebrin M, Galinier M, Senard JM, Lambert G, Esler M, Pathak A
(2012). Peripheral chemoreflex activation contributes to sympathetic baroreflex impairment in chronic heart failure. Journal of
hypertension, 30(4), 753-60

Jean-Michel Senard
Molecular and clinical determinants of sympathetic activity
and cardiac architecture
Toulouse U 1048 / Angelo Parini

the translationnal projects of the team are based on original methods for sympathetic
nervous sytem acitvity and related GPCRs

Research brief
Morbimortality of cardiac diseases is still huge thus making necessary to improve treatment efficacy
and to better understand processes underlying their progression. We aim to  i/study molecular and
clinical pharmacological properties of drugs modulating sympathetic nervous system (SNS) activity and
ii/delineate the role of a member of Eph/Ephrin family, ephrin-B1, in the heart.
i/ SNS hyperactivity is involved in cardiovascular diseases initiation, progression and outcome. Drugs
efficiently normalizing SNS activity are lacking because a/mechanisms whereby they inhibit
neurotransmitter release are not understood and b/ effect on SNS is counterbalanced by adverse
events. The aim is a/ to better understand, using BRET/FRET techniques, molecular mechanisms
modulating noradrenaline release are not understood and b/ to investigate SNS activity alterations and
to assess prognostic value of microneurographic measurement of muscle sympathetic nerve activity in
heart failure.
ii/ Ephrin-B1 has been studied in central nervous system, but its role in peripheral adult tissues remains
almost unknown. We demonstrated using ephrin-B1 KO mice that this protein plays a key role in the
maintenance of cardiac tissue architecture. The aim of the project will be to further characterize its role
in heart by: a/ analyzing the cardiac phenotype of efnb1-/- mice, b/ exploring its potential role in
cardiomyocyte maturation, and, c/ studying alteration of its expression in human cardiopathies.

Inserm / Université de Toulouse 3 (Université Paul Sabatier)

Key facts

• Team:
Researchers: 5
Technicians: 2
PhD students: 5
Postdoc fellows: 2
• Translational

approaches:
Patents: 1
Clinical research grants: 4
Industry partners: 3
• International research

links:
Europe, Australia

Keywords
• sympathetic nervous
system
• GPCRs
• cardiac tissue architecture
• ephrine-B1
• cardiovascular diseases
• BRET/FRET
• muscle and renal
microneurography

Biological
resources
• mice models
• patients cohorts
• cell lines

Contact: Jean-Michel Senard
+33561322921 jean-michel.senard@univ-tlse3.fr

ITMO Circulation,
Metabolism, Nutrition
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Basics of BRET based biosensors to monitor G protein activation

view of microelectrode for microneurographic recording of sympathetic muscle nerve activty. Insert shows the signal analyzed.
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Publications

• 1/ Mice models of atherosclerosis: atherosclerotic lesions in aortic roots sections and « en face »
analysis.
• 2/ Lipoproteins metabolism: Lipoproteins uptake by cell and liver, plasma lipoprotein analysis,
gallbladder cannulation.
• 3/ Mice models of endovascular lesions: arterial reendothelization and intimal hyperplasia.
• 4/ Primary cell culture (mice hepatocytes and aortic SMC), fluorescent proteins production and
labelling.

Methodologies used

• Martinez LO, Jacquet S, Esteve JP, Rolland C, Cabezon E, Champagne E, Pineau T, Georgeaud V, Walker JE, Terce F, Collet X,
Perret B, Barbaras R (2003). Ectopic beta-chain of ATP synthase is an apolipoprotein A-I receptor in hepatic HDL endocytosis.
Nature -London-, 421(6918), 75-79

• Fougerat A, Gayral S, Gourdy P, Schambourg A, Rückle T, Schwarz MK, Rommel C, Hirsch E, Arnal JF, Salles JP, Perret B,
Breton-Douillon M, Wymann MP, Laffargue M (2008). Genetic and pharmacological targeting of phosphoinositide 3-kinase-gamma
reduces atherosclerosis and favors plaque stability by modulating inflammatory processes. Circulation, 117(10), 1310-7

• Fabre AC, Malaval C, Ben Addi A, Verdier C, Pons V, Serhan N, Lichtenstein L, Combes G, Huby T, Briand F, Collet X, Nijstad N,
Tietge UJ, Robaye B, Perret B, Boeynaems JM, Martinez LO (2010). P2Y13 receptor is critical for reverse cholesterol transport.
Hepatology (Baltimore, Md.), 52(4), 1477-83

• Scotet E, Martinez LO, Grant E, Barbaras R, Jeno P, Guiraud M, Monsarrat B, Saulquin X, Maillet S, Esteve JP, Lopez F, Perret B,
Collet X, Bonneville M, Champagne E (2005). Tumor recognition following V gamma 9V delta 2 T cell receptor interactions with a
surface F1-ATPase-related structure and apolipoprotein A-I. IMMUNITY, 22(1), 71-80

• Radojkovic C, Genoux A, Pons V, Combes G, de Jonge H, Champagne E, Rolland C, Perret B, Collet X, Terce F (2009).
Stimulation of Cell Surface F-1-ATPase Activity by Apolipoprotein A-I Inhibits Endothelial Cell Apoptosis and Promotes Proliferation.
ARTERIOSCLEROSIS THROMBOSIS AND VASCULAR BIOLOGY, 29(7), 1125U214

• Gayral S, Deleris P, Laulagnier K, Laffargue M, Salles JP, Perret B, Record M, Breton-Douillon M (2006). Selective activation of
nuclear phospholipase D-1 by G protein-coupled receptor agonists in vascular smooth muscle cells. CIRCULATION RESEARCH,
99(2), 132-139

Laurent Martinez / Muriel Laffargue

High Density Lipoproteins (HDL) and Signaling in
Atherosclerosis
Toulouse U 1048 / Angelo Parini

Our projects aim to identify new molecular mechanisms and lipid signaling pathways
involved in HDL-mediated atheroprotection, in order to determine new targets for the
prevention and treatment of Coronary Artery Diseases (CAD).

Research brief
Atherosclerosis is a chronic inflammatory pathogy of the vascular wall, in large part due to the
accumulation of macrophages foam cells without adequate removal of cholesterol by High Density
Lipoproteins (HDL). Lipid deposits lead to the formation of atherosclerotic plaques that damage the
vascular wall and can be further complicated by plaque disruption and thrombosis. Our project,
developed around 3 axes, is focused on the metabolic and vascular atheroprotective functions of HDL
and on phosphoinositide 3-kinase lipid signaling pathways in atherosclerosis:
        1°) HDL-mediated Reverse Cholesterol Transport (RCT).
The protective effect of HDL against atherosclerosis is mostly attributed to their central functions in
RCT. In this context, we identified a metabolic sequence in which apolipoprotein A-I (apoA-I) binds to
ATP-synthase (F1-ATPase) at the surface of hepatocytes, triggering ATP hydrolysis. The generated
ADP interacts with the P2Y13 receptor, which then stimulates HDL uptake. We currently evaluate the
relevance of this HDL-uptake pathway in atherosclerosis and its regulation.
        2°) New signaling pathways in vascular wall protection.
We have demonstrated that the gamma isoform of PI3K plays an essential role in inflammatory
processes of vascular wall. We are now studying PI3K and apoA-I induced-signaling pathway in the
prevention of vascular dammages.
        3°) Identification of genotypic or biological determinants of HDL levels and functions.

Inserm / Université de Toulouse 3 (Université Paul Sabatier)

Key facts

• Team:
Researchers: 6
Technicians: 3
PhD students: 4
Postdoc fellows: 3
• Translational

approaches:
Patents: 1
Clinical research grants: 2
Industry partners: 1
• International research

links:
Europe

Keywords
• Atherosclerosis
• High Density Lipoproteins
(HDL)
• Phosphoinositide 3-kinase
(PI3K)
• signaling
• inflammation
• mitochondria.
• Lipoproteins analysis
• mice models of
atherosclerosis and
endovascular lesions

Biological
resources

Contact: Laurent Martinez
0562 748 670 laurent.martinez@inserm.fr

ITMO Circulation,
Metabolism, Nutrition
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HDL and Signaling in Atherosclerosis
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Publications

• Molecular and cellular biology methods (PCR, immunocytochemistry, cell culture (neonatal cardiac
myocytes, adult cardiac myocytes, cell lines), infection and transfection, …)
• Biochemistry and proteomic (Immunoblot, immunoprecipitation, affinity precipitation assay, 2-D gel,
mass spectrometry, …)
• Calcium imaging
• Experimental animal models (conditional knock-out mouse models, models of cardiac hypertrophy
and failure)

Methodologies used

• Métrich M, Lucas A, Gastineau M, Samuel JL, Heymes C, Morel E, Lezoualc'h F (2008). Epac mediates beta-adrenergic receptor-
induced cardiomyocyte hypertrophy. Circulation research, 102(8), 959-65

• Berthouze-Duquesnes M, Lucas A, Saulière A, Sin YY, Laurent AC, Galés C, Baillie G, Lezoualc'h F (2012). Specific interactions
between Epac1, -arrestin2 and PDE4D5 regulate -adrenergic receptor subtype differential effects on cardiac hypertrophic signaling.
Cellular signalling,

• Courilleau D, Bisserier M, Jullian JC, Lucas A, Bouyssou P, Fischmeister R, Blondeau JP, Lezoualc'h F (2012). Identification of a
Tetrahydroquinoline Analog as a Pharmacological Inhibitor of the cAMP-binding Protein Epac. The Journal of biological chemistry,
287(53), 44192-202

• Cazorla O, Lucas A, Poirier F, Lacampagne A, Lezoualc'h F (2009). The cAMP binding protein Epac regulates cardiac myofilament
function. Proceedings of the National Academy of Sciences of the United States of America, 106(33), 14144-9

• Pereira L, Ruiz-Hurtado G, Morel E, Laurent AC, Métrich M, Domínguez-Rodríguez A, Lauton-Santos S, Lucas A, Benitah JP, Bers
DM, Lezoualc'h F, Gómez AM (2012). Epac enhances excitation-transcription coupling in cardiac myocytes. Journal of molecular and
cellular cardiology, 52(1), 283-91

• Métrich M, Laurent AC, Breckler M, Duquesnes N, Hmitou I, Courillau D, Blondeau JP, Crozatier B, Lezoualc'h F, Morel E (2010).
Epac activation induces histone deacetylase nuclear export via a Ras-dependent signalling pathway. Cellular signalling, 22(10),
1459-68

Frank Lezoualc'h
Cell signalling and cardiac remodeling
Toulouse U 1048 / Angelo Parini

Our team is specialized in the functional characterization of the cyclic AMP-binding
Epac and neuronal NO synthase in the cardiovascular system. Our aim is to identify
new therapeutical targets for the treatment of heart failure.

Research brief
Our research project is based on the study of signalling pathways in cardiac myocyte, and of their
modifications during cardiac hypertrophy and failure. Our recent observations have demonstrated the
existence of new signalling pathways, which influence calcium handling and cardiac myocyte growth.
These signalling events involve the cyclic AMP (cAMP)-binding protein Epac, small G proteins of the
Ras and Rho families and neuronal NO synthase. The aim of the project is to determine the
physiological roles of these signalling molecules in the regulation of cardiac function. Our work
encompasses cardiac physiology, from molecular to integrated level. We are studying their specific
involvement in cardiac hypertrophy and failure by a multidisciplinary approach that spans the use of
molecular pharmacology and biology, proteomic, calcium imaging, and experimental animal models
including genetically modified mice. We are also searching for Epac antagonists by molecular
screening and are analysing their anti-hypertrophic effects in vitro and in vivo. Our long-term objective
is to obtain a comprehensive knowledge of the molecular and cellular mechanisms of heart dysfunction,
and especially alterations in subcellular organization of signaling pathways. Such an approach will
permit to identify new molecular targets for the treatment of heart failure.

Inserm / Université de Toulouse 3 (Université Paul Sabatier)

Key facts

• Team:
Researchers: 3
Technicians: 2
PhD students: 3
Postdoc fellows: 2
• Translational

approaches:
Patents: 5
Clinical research grants: 1
Industry partners: 1
• International research

links:
Europe, United States

Keywords
• Signalling
• Cardiac hypertrophy
• Heart failure
• Cyclic AMP
• NO synthase
• arrhythmia
• Biochemistry
• Ca2+ imaging
• proteomic
• genetically modified mice
• cell culture

Biological
resources
• animal models of cardiac
hypertrophy, myocardial
infarctus and arrhythmia.
• Epac, NOS1 transgenic
and knowckout mice

Contact: Frank Lezoualc'h
frank.lezoualch@inserm.fr

ITMO Circulation,
Metabolism, Nutrition
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Epac is a new target for cyclic AMP
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Publications

• Primary culture of rodent cardiomyocytes and cardiac fibroblasts. Cell signalling. Rodent models of
myocardial infarction, ventricular hypertrophy and heart failure. Cardiac and renal phenotyping of wild
type and genetically modified rodents. Preclinical animal models of cell therapy of heart and renal
failure. Clinical trials of cell therapy of heart failure.

Methodologies used

• RONCALLI J, MOUQUET F, PIOT C, TROCHU JN, LE CORVOISIER P, NEUDER Y, LE TOURNEAU T, AGOSTINI D, GAXOTTE
V, SPORTOUCH C, GALINIER M, CROCHET D, TEIGER E, RICHARD MJ, POLGE AS, BEREGI JP, MANRIQUE A, CARRIE D,
SUSEN S, KLEIN B, PARINI A, LAMIRAULT G, CROISILLE P, ROUARD H, BOURIN P, NGUYEN JM, DELASALLE B, VANZETTO
G, VAN BELLE E, LEMARCHAND P (2011). Intracoronary autologous mononucleated bone marrow cell infusion for acute
myocardial infarction: results of the randomized multicenter BONAMI trial. European Heart Journal, 32(14), 1748-1757

• MIAS C, LAIREZ O, TROUCHE E, RONCALLI J, CALISE D, SEGUELAS MH, ORDENER C, PIERCECCHI-MARTI MD, AUGE N,
SALVAYRE AN, BOURIN P, PARINI A, CUSSAC D. (2009). Mesenchymal Stem Cells Promote Matrix Metalloproteinase Secretion
By Cardiac Fibroblasts And Reduce Cardiac Ventricular Fibrosis After Myocardial Infarction. Stem Cells, 27(11), 2734-2743

• MIAS C, TROUCHE E, SEGUELAS MH, CALCAGNO F, DIGNAT-GEORGE F, SABATIER F, PIERCECCHI-MARTI MD, DANIEL
L, BIANCHI P, CALISE D, BOURIN P, PARINI A, CUSSAC D. (2008). Ex vivo pretreatment with melatonin improves survival,
proangiogenic/mitogenic activity, and efficiency of mesenchymal stem cells injected into ischemic kidney. Stem Cells, 26(7), 1749-
1757

• PCHEJETSKI D, KUNDUZOVA O, DAYON A, CALISE D, SEGUELAS MH, LEDUCQ N, SEIF I, PARINI A, CUVILLIER O (2007).
Oxidative stress-dependent sphingosine kinase-1 inhibition mediates monoamineoxidase A-associated cardiac cell apoptosis.
Circulation Research, 100(1), 41-49

• BIANCHI P, KUNDUZOVA O, MASINI E, CAMBON C, BANI D, RAIMONDI L, SEGUELAS MH, NISTRI S, COLUCCI W, LEDUCQ
N, PARINI A (2005). Oxidative Stress by Monoamine Oxidase Mediates Receptor-Independent Cardiomyocyte Apoptosis by
Serotonin and Post-Ischemic Myocardial Injury. Circulation, 12(21), 3297-3305

• BIANCHI P, PIMENTEL DR, MURPHY MP, COLUCCI WS, PARINI A (2005). A new hypertrophic mechanism of serotonin in
cardiac myocytes: receptor-independent ROS generation. FASEB Journal, 19(6), 641-643

Angelo Parini
Cardiac remodelling: pathophysiology and new therapies

Toulouse U 1048 / Angelo Parini

Identification of the molecular mechanisms involved in transition from ventricular
hypertrophy to heart failure and design of novel strategies of cell therapy of heart
failure

Research brief
A powerful predictor for the development of heart failure is the presence of left ventricular hypertrophy.
It is believed that progressive deterioration of the hypertrophied left ventricle (LV), which will eventually
precipitate in heart failure, is related to progressive loss of cardiac myocytes. Increasing evidence from
human and animal models suggested that apoptotic or necrotic cell death could be a key modulator
especially in the transition from "compensatory" hypertrophy to heart failure. One of the major
challenges for the next years is the identification of the key factors and the mechanisms involved in
transition from ventricular hypertrophy to cardiac failure. This would be an essential prerequisite for
elaborating new preventive or therapeutical strategies of heart failure. These strategies concern
classical pharmacological approaches and novel biotherapy procedures. Our group is involved in both
these directions. Indeed, in one hand, we focus part of our activity on the study of the importance of the
serotonin/monoamine oxidases/oxidative stress axis in the cardiomyocytes death during transition from
ventricular hypertrophy to heart failure and cardiac senescence. On the other hand, we investigate how
cell therapy may prevent cardiomyocyte death and reverse/prevent progression from hypertrophy to
heart failure.

Inserm / Université de Toulouse 3 (Université Paul Sabatier)

Key facts

• Team:
Researchers: 6
Technicians: 2
PhD students: 6
Postdoc fellows: 3
• Translational

approaches:
Patents: -
Clinical research grants: 3
Industry partners: 5
• International research

links:
Europe, United States,
Turkey

Keywords
• monoamine oxidase
• oxidative stress
• serotonin
• heart
• cell therapy
• mice
• rat
• cardiac phenotyping
• isolation of stroma cells

Biological
resources

Contact: Angelo Parini
angelo.parini@inserm.fr

ITMO Circulation,
Metabolism, Nutrition
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Rodent cardiomyocytes stained with alpha-actinin (red) and DAPI (Blue)
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Publications

• International multicenter registries and clinical trials
• Cerebrovascular and coronary invasive and noninvasive imaging of plaques

Methodologies used

• Bhatt DL, Eagle KA, Ohman EM, Hirsch AT, Goto S, Mahoney EM, Wilson PW, Alberts MJ, D'Agostino R, Liau CS, Mas JL, Röther
J, Smith SC, Salette G, Contant CF, Massaro JM, Steg PG, REACH Registry Investigators (2010). Comparative determinants of 4-
year cardiovascular event rates in stable outpatients at risk of or with atherothrombosis. JAMA : the journal of the American Medical
Association, 304(12), 1350-7

• FUTURA/OASIS-8 Trial Group , Steg PG, Jolly SS, Mehta SR, Afzal R, Xavier D, Rupprecht HJ, López-Sendón JL, Budaj A, Diaz
R, Avezum A, Widimsky P, Rao SV, Chrolavicius S, Meeks B, Joyner C, Pogue J, Yusuf S (2010). Low-dose vs standard-dose
unfractionated heparin for percutaneous coronary intervention in acute coronary syndromes treated with fondaparinux: the
FUTURA/OASIS-8 randomized trial. JAMA : the journal of the American Medical Association, 304(12), 1339-49

• Camenzind E, Wijns W, Mauri L, Kurowski V, Parikh K, Gao R, Bode C, Greenwood JP, Boersma E, Vranckx P, McFadden E,
Serruys PW, O'Neil WW, Jorissen B, Van Leeuwen F, Steg PG, PROTECT Steering Committee and Investigators (2012). Stent
thrombosis and major clinical events at 3 years after zotarolimus-eluting or sirolimus-eluting coronary stent implantation: a
randomised, multicentre, open-label, controlled trial. Lancet, 380(9851), 1396-405

• Steg PG, Bhatt DL, Hamm CW, Stone GW, Gibson CM, Mahaffey KW, Leonardi S, Liu T, Skerjanec S, Day JR, Iwaoka RS,
Stuckey TD, Gogia HS, Gruberg L, French WJ, White HD, Harrington RA, CHAMPION Investigators (2013). Effect of cangrelor on
periprocedural outcomes in percutaneous coronary interventions: a pooled analysis of patient-level data. Lancet, 382(9909), 1981-92

• Steg PG, Mehta SR, Pollack CV, Bode C, Cohen M, French WJ, Hoekstra J, Rao SV, Ruzyllo W, Ruiz-Nodar JM, Sabaté M,
Widimsky P, Kiss RG, Navarro Estrada JL, Hod H, Kerkar P, Guneri S, Sezer M, Ruda M, Nicolau JC, Cavallini C, Ebrahim I, Petrov
I, Kim JH, Jeong MH, Ramos Lopez GA, Laanmets P, Kovar F, Gaudin C, Fanouillere KC, Minini P, Hoffman EB, Moryusef A, Wiviott
SD, Sabatine MS, TAO Investigators (2013). Anticoagulation with otamixaban and ischemic events in non-ST-segment elevation
acute coronary syndromes: the TAO randomized clinical trial. JAMA : the journal of the American Medical Association, 310(11),
1145-55

• Steg PG, van 't Hof A, Hamm CW, Clemmensen P, Lapostolle F, Coste P, Ten Berg J, Van Grunsven P, Eggink GJ, Nibbe L,
Zeymer U, Campo dell' Orto M, Nef H, Steinmetz J, Soulat L, Huber K, Deliargyris EN, Bernstein D, Schuette D, Prats J, Clayton T,
Pocock S, Hamon M, Goldstein P, EUROMAX Investigators (2013). Bivalirudin started during emergency transport for primary PCI.
The New England journal of medicine, 369(23), 2207-17

Philippe Gabriel Steg
Atherothrombotic disease in Heart and Brain
Laboratory for Vascular Translational Science
Paris U 1148 / Didier Letourneur

integration of the stroke and myocardial infarction research teams

Research brief
Clinical epidemiology of coronary artery disease
- large scale registries
- clinical trials of new therapies
- comparative effectiveness of management strategies
- interrelations between cerebrovascular disease and coronary artery disease
Pathogenesis of acute coronary syndromes and stroke

Inserm / CHU / Université de Paris 07 (Université Denis Diderot)

Key facts

• Team:
Researchers: 8
Technicians: -
PhD students: -
Postdoc fellows: -
• Translational

approaches:
Patents: -
Clinical research grants: -
Industry partners: 5
• International research

links:
Europe, United States,
Japan

Keywords
• stroke
• coronary artery disease
• clinical trials
• registries

Biological
resources
• GENIC: Cohort of stroke
patients and matched
controls with careful
phenotypic and genotypic
characterization and a
comprehensive biobank
• REACH : International
cohort of 68 000
ambulatory outpatients with
atherothrombosis from 44
countries, with follow-up up
to 4 years
• BIOCORE: 3 parallel
cohorts of patients with
unstable, stable and no
coronary artery disease,
with careful phenotypic and
genotypic characterisation
from coronary angiography
and intravascular
ultrasound to proteomics

Contact: Philippe Gabriel Steg
+33140257461 gabriel.steg@bch.aphp.fr

ITMO Circulation,
Metabolism, Nutrition

                       26



                       27



Publications

• Polychromatic flow cytometry
• 6D microscopy
• Experimental models
• Cell immunobiology

Methodologies used

• Groyer E, Nicoletti A, Ait-Oufella H, Khallou-Laschet J, Varthaman A, Gaston AT, Thaunat O, Kaveri SV, Blatny R, Stockinger H,
Mallat Z, Caligiuri G (2007). Atheroprotective effect of CD31 receptor globulin through enrichment of circulating regulatory T-cells.
JOURNAL OF THE AMERICAN COLLEGE OF CARDIOLOGY, 50(4), 344-350

• Tupin E, Nicoletti A, Elhage R, Rudling M, Ljunggren HG, Hansson GK, Berne GP (2004). CD1d-dependent activation of NKT cells
aggravates atherosclerosis. JOURNAL OF EXPERIMENTAL MEDICINE, 199(3), 417-422

• Thaunat O, Field AC, Dai JP, Louedec L, Patey N, Bloch MF, Mandet C, Belair MF, Bruneval P, Meilhac O, Bellon B, Joly E, Michel
JB, Nicoletti A (2005). Lymphoid neogenesis in chronic rejection: Evidence for a local humoral alloimmune response.
PROCEEDINGS OF THE NATIONAL ACADEMY OF SCIENCES OF THE UNITED STATES OF AME, 102(41), 14723-14728

• Caligiuri G, Khallou-Laschet J, Vandaele M, Gaston AT, Delignat S, Mandet C, Kohler HV, Kaveri SV, Nicoletti A (2007).
Phosphorylcholine-targeting immunization reduces atherosclerosis. JOURNAL OF THE AMERICAN COLLEGE OF CARDIOLOGY,
50(6), 540-546

• Khallou-Laschet J, Varthaman A, Fornasa G, Compain C, Gaston AT, Clement M, Dussiot M, Levillain O, Graff-Dubois S, Nicoletti
A (2010). Macrophage Plasticity in Experimental Atherosclerosis. PLOS ONE, 5(1)

• Laurat E, Poirier B, Tupin E, Caligiuri G, Hansson GK, Bariety J, Nicoletti A (2001). In vivo downregulation of T helper cell 1
immune responses reduces atherogenesis in apolipoprotein E-knockout mice. CIRCULATION, 104(2), 197-202

Antonino Nicoletti
Immunopathology and immunomodulation of
cardiovascular diseases
Paris U 1148 / Didier Letourneur

Double expertise in Vascular Biology and Immunology

Research brief
It is nowadays recognized that a crucial immune pathogenetic component contributes to atherogenesis.
Our team works on the immune mechanisms and on the signaling pathways involved in atherogenesis.
Our projects encompass molecular aspects as well as integrative pathophysiology and aim at
discovering new pronostic, diagnostic, and therapeutic tools.
Two main research programs are currently developed:
1) The adventitial lymphoid neogenesis concentrates the main actors of the adaptive immunity. We
wish to characterize these lymphoid structures and understand their pathogenic role.
2) The CD31 is an inhibitor of inflammation and we have discovered that is can be shed on activated
lymphocytes. We are setting up molecular strategies able to restore the CD31 signaling.

Inserm / Université de Paris 07 (Université Denis Diderot)

Key facts

• Team:
Researchers: 2
Technicians: 3
PhD students: 2
Postdoc fellows: 1
• Translational

approaches:
Patents: 2
Clinical research grants: -
Industry partners: 1
• International research

links:
Europe, United States

Keywords
• Atherosclerosis
• Immunology
• Flow cytometry
• Microscopy

Biological
resources
• Various strains of mice:
CD31 KO, CD31 Tg, ApoE
KO, actin GFP Tg, OT2
TCR Tg, LTßR KO, Qa-
1KO

Contact: Antonino Nicoletti
antonino.nicoletti@inserm.fr

ITMO Circulation,
Metabolism, Nutrition
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Ectopic germinal centers are present in human kidney and heart grafts

Ectopic germinal centers are present in human kidney and heart grafts. Kidney (A) and heart (B) sections stained with hematoxylin.
Anti-Ki67 (MiB1, proliferation marker) (C); anti-CD20 (L26, anti-pan B cells) (D); anti-CD23 (MHM6, antifollicular dendritic cells) (E);
and anti-CD3 (polyclonal, anti-pan T cells) (F).

MØApoE (white) and MØB6 (black) were primed and subjected to a first M1
or M2 polarization.

MØApoE (white) and MØB6 (black) were primed and subjected to a first M1 or M2 polarization. After ten hours, the culture conditions
were switched during 10 additional hours in order to induce the opposite phenotype. Expression of iNOS, Arg I and ArgII was
evaluated by real time PCR and normalized by HPRT (au: arbitrary unit).

Enrichment in CD8+/CD31+ T cells

The percentage of CD8+/CD31+ T cells is significantly enriched in the aneurysmal tissue as compared with the blood of AAA patients
whereas the proportion of CD4+/CD31+ T cells is similar in the blood and AAA tissue.
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Publications

• Gene transfer in the cardiovascular system using AAV and adenovirus;
• Calcium signalling and calcium sources in cardiovascular cells;
• Cell culture models for cell proliferation, migration, and cell differentiation;
• In vivo and in vitro angiogenesis;
• Experimental mouse models for cardiac hypertrophy and PAH

Methodologies used

• Ciumas M, Eyries M, Poirier O, Maugenre S, Dierick F, Gambaryan N, Montagne K, Nadaud S, Soubrier F (2013). Bone
morphogenetic proteins protect pulmonary microvascular endothelial cells from apoptosis by upregulating -B-crystallin.
Arteriosclerosis Thrombosis & Vascular Biology., 33(11), 2577-2584

• Germain M, Eyries M, Montani D, Poirier O, Girerd B, Dorfmüller P, Coulet F, Nadaud S, Maugenre S, Guignabert C, Carpentier W,
Vonk-Noordegraaf A, Lévy M, Chaouat A, Lambert JC, Bertrand M, Dupuy AM, Letenneur L, Lathrop M, Amouyel P, de Ravel TJ,
Delcroix M, Austin ED, Robbins IM, Hemnes AR, Loyd JE, Berman-Rosenzweig E, Barst RJ, Chung WK, Simonneau G, Trégouët
DA, Humbert M, Soubrier F. (2013). Genome-wide association analysis identifies a susceptibility locus for pulmonary arterial
hypertension. Nature Genetics, 45(5), 518-521

• Sassi Y, Abi-Gerges A, Fauconnier J, Mougenot N, Reiken S, Haghighi K, Kranias EG, Marks AR, Lacampagne A, Engelhardt S,
Hatem SN, Lompre AM, Hulot JS. (2012). Regulation of cAMP homeostasis by the efflux protein MRP4 in cardiac myocytes. Faseb
Journal, 26(3), 1009-1017

• Hulot JS, Fauconnier J, Ramanujam D, Chaanine A, Aubart F, Sassi Y, Merkle S, Cazorla O, Ouillé A, Dupuis M, Hadri L, Jeong D,
Mühlstedt S, Schmitt J, Braun A, Bénard L, Saliba Y, Laggerbauer B, Nieswandt B, Lacampagne A, Hajjar RJ, Lompré AM,
Engelhardt S. (2011). Critical role for stromal interaction molecule 1 in cardiac hypertrophy. Circulation, 124(7), 796-805

• Hara Y, Sassi Y, Guibert C, Gambaryan N, Dorfmüller P, Eddahibi S, Lompré AM, Humbert M, Hulot JS. (2011). Inhibition of MRP4
prevents and reverses pulmonary hypertension in mice. Journal of Clinical Investigations, 121(7), 2888-2897

Jean-Sébastien Hulot
Biology and pharmacology of cardiovascular remodeling

Paris U 1166 - ICAN / Stéphane Hatem

Alliance of high-level basic research and translational medicine

Research brief
Heart Failure (HF) remains a leading cause of mortality and morbidity in Europe. Our aims are to
understand the molecular and cellular mechanisms involved in cardiac remodeling and to identify
relevant targets to reverse the remodeling process or alternatively promote the tissue repair. The team
is also involved in the development of new targeted molecular therapies for heart failure. Our projects
focus on deciphering the alterations in calcium cycling and signalling in cardiac myocytes and in the
development of approaches to restore or silence key regulators of such defects. The projects are going
from the target identification to the evaluation of new therapies in experimental animal models as well
as in humans.
We are also interested in understanding the molecular and cellular mechanisms involved in vascular
remodeling, especially during pulmonary arterial hypertension (PAH), a severe vascular disease
characterized by proliferation and migration of pulmonary artery smooth muscle cells and endothelial
cells. The project aims at identifying novel genes responsible for PAH and others hereditary
angiopathies, at integrating their roles in the physiopathology of the disease by experimental studies
and at determining the specific role of resident vascular progenitors involved in vascular remodelling.

Inserm / Université de Paris 06 (Université Pierre et Marie Curie)

Key facts

• Team:
Researchers: 8
Technicians: 1
PhD students: 4
Postdoc fellows: 4
• Translational

approaches:
Patents: 3
Clinical research grants: 2
Industry partners: 3
• International research

links:
Europe, United States,
China, Australia

Keywords
• Heart Failure
• Pulmonary hypertension
• Gene transfer
• Adult stem cells
• Calcium
• iPSC
• calcium signalling
• FACS
• virus for gene delivery
• miRNA

Biological
resources
• in vivo models: cardiac
hypertrophy
• hypoxia-induced
pulmonay hypertension
• Monocrotaline-induced
pulmonary hypertension

Contact: Jean-Sébastien Hulot
jean-sebastien.hulot@psl.aphp.fr

ITMO Circulation,
Metabolism, Nutrition
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Adult cardiac stem cells (as identified by PW1/Peg3 expression) in the heart
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Publications

- Molecular and cellular biology
- Murine and zebrafish models of inherited CVDs
- High throughput microarray and sequencing technologies
- Epidemiological Genomics of populational and clinical cohorts
- Bioinformatics and Biostatistics

Methodologies used

• Villard E, Perret C, Gary F, Proust C, Dilanian G, Hengstenberg C, Ruppert V, Arbustini E, Wichter T, Germain M, Dubourg O,
Tavazzi L, Aumont MC, DeGroote P, Fauchier L, Trochu JN, Gibelin P, Aupetit JF, Stark K, Erdmann J, Hetzer R, Roberts AM,
Barton PJ, Regitz-Zagrosek V, Cardiogenics Consortium , Aslam U, Duboscq-Bidot L, Meyborg M, Maisch B, Madeira H,
Waldenström A, Galve E, Cleland JG, Dorent R, Roizes G, Zeller T, Blankenberg S, Goodall AH, Cook S, Tregouet DA, Tiret L,
Isnard R, Komajda M, Charron P, Cambien F (2011). A genome-wide association study identifies two loci associated with heart
failure due to dilated cardiomyopathy. European heart journal, 32(9), 1065-76

• Duchatelet S, Crotti L, Peat RA, Denjoy I, Itoh H, Berthet M, Ohno S, Fressart V, Monti MC, Crocamo C, Pedrazzini M, Dagradi F,
Vicentini A, Klug D, Brink PA, Goosen A, Swan H, Toivonen L, Lahtinen AM, Kontula K, Shimizu W, Horie M, George AL, Trégouët
DA, Guicheney P, Schwartz PJ (2013). Identification of a KCNQ1 polymorphism acting as a protective modifier against arrhythmic
risk in long-QT syndrome. Circulation. Cardiovascular genetics, 6(4), 354-61

• Rocanin-Arjo A, Cohen W, Carcaillon L, Frère C, Saut N, Letenneur L, Alhenc-Gelas M, Dupuy AM, Bertrand M, Alessi MC,
Germain M, Wild PS, Zeller T, Cambien F, Goodall AH, Amouyel P, Scarabin PY, Trégouët DA, Morange PE, CardioGenics
Consortium (2014). A meta-analysis of genome-wide association studies identifies ORM1 as a novel gene controlling thrombin
generation potential. Blood, 123(5), 777-85

• Germain M, Eyries M, Montani D, Poirier O, Girerd B, Dorfmüller P, Coulet F, Nadaud S, Maugenre S, Guignabert C, Carpentier W,
Vonk-Noordegraaf A, Lévy M, Chaouat A, Lambert JC, Bertrand M, Dupuy AM, Letenneur L, Lathrop M, Amouyel P, de Ravel TJ,
Delcroix M, Austin ED, Robbins IM, Hemnes AR, Loyd JE, Berman-Rosenzweig E, Barst RJ, Chung WK, Simonneau G, Trégouët
DA, Humbert M, Soubrier F. (2013). Genome-wide association analysis identifies a susceptibility locus for pulmonary arterial
hypertension. Nature Genetics, 45(5), 518-521

• Eyries M, Montani D, Girerd B, Perret C, Leroy A, Lonjou C, Chelghoum N, Coulet F, Bonnet D, Dorfmüller P, Fadel E, Sitbon O,
Simonneau G, Tregouët DA, Humbert M, Soubrier F (2014). EIF2AK4 mutations cause pulmonary veno-occlusive disease, a
recessive form of pulmonary hypertension. Nature genetics, 46(1), 65-9

• Dick KJ, Nelson CP, Tsaprouni L, Sandling JK, Aïssi D, Wahl S, Meduri E, Morange PE, Gagnon F, Grallert H, Waldenberger M,
Peters A, Erdmann J, Hengstenberg C, Cambien F, Goodall AH, Ouwehand WH, Schunkert H, Thompson JR, Spector TD, Gieger C,
Trégouët DA, Deloukas P, Samani NJ (2014). DNA methylation and body-mass index: a genome-wide analysis. Lancet,

David-Alexandre Tregouët
Genomics & Pathophysiology of Cardiovascular Diseases

Paris U 1166 - ICAN / Stéphane Hatem

Our team combines expertise from clinicians-scientists, molecular biologists, cellular
biologists, and statisticsand bioinformatics geneticists fully dedicated to the genetics
of the whole spectrum of cardiovascular diseases without any distinction on their
prevalence or their degree of familiality.

Research brief
Our research program is focused on the epidemiological, clinical, molecular and functional genomics of
cardiovascular disorders (CVD) with a strong emphasis on cardiomyopathies, arrhythmias, coronary
artery disease and venous thrombosis. This research is built on important bioresources (DNA, RNA,
cells, patient samples) assembled from a large collections of patients, families and population-based
individuals. In addition, we have access to a local high-throughput genomic platform to discover novel
molecular targets and generate new hypotheses on the causal mechanisms leading to CVDs, - a strong
expertise in bioinformatics and biostatistics required to deal with the considerable amount of data
generated by high-throughput technologies, - a group of molecular and cellular biologists to develop
functional studies based on cellular, tissue and animal models, and - numerous collaborations that we
have established with national, European and International partners.
We are also conducting clinical trials to assess whether the combination of easy-to-identify clinical
markers and/or genetic variants can help to derive stratified risk-score and guide the therapeutic
decisions.

Inserm / Université de Paris 06 (Université Pierre et Marie Curie)

Key facts

• Team:
Researchers: 8
Technicians: 7
PhD students: 4
Postdoc fellows: 3
• Translational

approaches:
Patents: 3
Clinical research grants: -
Industry partners: -
• International research

links:
Europe, United States

Keywords
• cardiac diseases
• thrombotic disorders
• pathophysiology
• genomics
• mice and zebrafish
models
• cellular models
• iPSC
• AAV-ShRNA mediated
knock-down
• high-throughput
microarray and sequencing
technologies

Biological
resources
• Primary culture
(monocytes, HAEC)
• Animal models of
cardiomyopathies and
arrhythmia
• AAV-ShRNA mediated
knock-down mouse model
• Monocyte RNA from
obese patients
• DNA collections of CVD
patients and families
• Genome Wide Genotype
and Expression Data of
epidemiological cohorts

Contact: David-Alexandre Tregouët
+33140779686 david.tregouet@upmc.fr

ITMO Circulation,
Metabolism, Nutrition
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Pericardial edema induced by the expression of a BAG3 mutant in a
zebrafish model
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Publications

- Patch-clamp technique to record ion currents in whole-cell and single-channel configurations
- Microelectrode recording of cellular action potential
- Biology of cardiac myocytes: isolation, culture, transfection
- Confocal, FRAP, 3-D deconvolution microscopy
- Biochemistry of the proteins: Western-blot, immunoprecipitation, Pull-down assay
- Molecular biology : recombinant proteins, viral vectors
- Experimental models : surgery in murine, echocardiography, electrocardiography

Methodologies used

• Balse E, El-Haou S, Dillanian G, Dauphin A, Eldstrom J, Fedida D, Coulombe A, Hatem SN (2009). Cholesterol modulates the
recruitment of Kv1.5 channels from Rab11-associated recycling endosome in native atrial myocytes. PROCEEDINGS OF THE
NATIONAL ACADEMY OF SCIENCES OF THE UNITED STATES OF AME, 106(34), 14681-14686

• Godreau D, Vranckx R, Maguy A, Goyenvalle C, Hatem SN (2003). Different isoforms of synapse-associated protein, SAP97, are
expressed in the heart and have distinct effects on the voltage-gated K+ channel Kv1.5. Journal of Biological Chemistry, 278(47),
47046-52

• Boixel C, Fontaine V, Rücker-Martin C, Milliez P, Louedec L, Michel JB, Jacob MP, Hatem SN (2003). Fibrosis of the left atria
during progression of heart failure is associated with increased matrix metalloproteinases in the rat. JOURNAL OF THE AMERICAN
COLLEGE OF CARDIOLOGY, 42(2), 336-44

• El-Haou S, Balse E, Neyroud N, Dilanian G, Gavillet B, Abriel H, Coulombe A, Jeromin A, Hatem SN (2009). Kv4 Potassium
Channels Form a Tripartite Complex With the Anchoring Protein SAP97 and CaMKII in Cardiac Myocytes. CIRCULATION
RESEARCH, 104(6), 758-769

• Deroubaix E, Folliguet T, Rücker-Martin C, Dinanian S, Boixel C, Validire P, Daniel P, Capderou A, Hatem SN (2004). Moderate
and chronic hemodynamic overload of sheep atria induces reversible cellular electrophysiologic abnormalities and atrial vulnerability.
JOURNAL OF THE AMERICAN COLLEGE OF CARDIOLOGY, 44(9), 1918-26

• Hénaff M, Antoine S, Mercadier JJ, Coulombe A, Hatem SN (2002). The voltage-independent B-type Ca2+ channel modulates
apoptosis of cardiac myocytes. The FASEB journal : official publication of the Federation of American Societies for Experimental
Biology, 16(1), 99-101

Stéphane Hatem
NORMAL AND PATHOLOGICAL CARDIAC
ELECTROGENESIS
Paris U 1166 - ICAN / Stéphane Hatem

translational research from basic mechanisms of cardiac electrophysiology to the
arhythmias in humans

Research brief
Cardiac arrhythmias (CA) are the main cause of sudden death, stroke and acute heart failure. Their
incidence is increasing with the improvement of the prognostic of cardiopathies and ageing.
Mechanisms of CA are complex. The arrhythmogenic substrate is often clinically silent and the disease
is discovered following devastating stroke or resuscitation from sudden death. Hence, major goals are
to improve the early detection of patients at risk of CA and to develop new therapeutic approaches to
cure the disease and to prevent the progression of the substrate. At the cellular level, ion channels are
central to CA. Transcriptional and post-transcriptional alterations of ion channels have been described
during both hereditary and acquired CA. Recently, the discovery that ion channels are large
organization of multi-protein complexes undergoing intricate processes of trafficking, targeting and
renewalhas open a new field of research on the molecular basis of CA. Our working hypothesis is that
membrane expression of ion channels is a dynamic process that could be altered during cardiac
diseases contributing to the formation of the substrate of arrhythmias. Using several cellular, molecular
and physiological approaches we are studying the regulation of surface expression of ion channels, its
role in the plasticity of cardiac electrical properties and its regulation during cardiac diseases using
experimental models and samples of human myocardium.

Inserm / Université de Paris 06 (Université Pierre et Marie Curie)

Key facts

• Team:
Researchers: 4
Technicians: 1
PhD students: 2
Postdoc fellows: 2
• Translational

approaches:
Patents: 1
Clinical research grants: 1
Industry partners: 1
• International research

links:
Europe, United States

Keywords
• Cardiac myocytes
• arrhythmias
• atrial fibrillation
• ionic channels
• cardiac electrophysiology
• cellular lectrophysiology
• experimental models

Biological
resources
• experimental models
• Human cardiac tissue
samples

Contact: Stéphane Hatem
stephane.hatem@upmc.fr

ITMO Circulation,
Metabolism, Nutrition
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Publications

• Development of trangenic models
• Gene expression analysis: siRNA, Quantitative-PCR
• Phenotyping and quantification of circulating and tissular leucocytes: Flow Cytometry
• Epigenetic modulation: ChIP-Seq platform
• Reverse cholesterol transport in vivo and in vitro
• Profile of gene methylation: Pyrosequencing technology

Methodologies used

• Couvert P, Giral P, Dejager S, Gu J, Huby T, Chapman MJ, Bruckert E, Carrié A (2008). Association between a frequent allele of
the gene encoding OATP1B1 and enhanced LDL-lowering response to fluvastatin therapy. Pharmacogenomics, 9(9), 1217-27

• Chapman MJ, Le Goff W, Guerin M, Kontush A (2010). Cholesteryl ester transfer protein: at the heart of the action of lipid-
modulating therapy with statins, fibrates, niacin, and cholesteryl ester transfer protein inhibitors. European heart journal, 31(2), 149-
64

• Gautier EL, Huby T, Saint-Charles F, Ouzilleau B, Pirault J, Deswaerte V, Ginhoux F, Miller ER, Witztum JL, Chapman MJ, Lesnik
P (2009). Conventional dendritic cells at the crossroads between immunity and cholesterol homeostasis in atherosclerosis.
Circulation, 119(17), 2367-75

• Huby T, Doucet C, Dachet C, Ouzilleau B, Ueda Y, Afzal V, Rubin E, Chapman MJ, Lesnik P (2006). Knockdown expression and
hepatic deficiency reveal an atheroprotective role for SR-BI in liver and peripheral tissues. JOURNAL OF CLINICAL
INVESTIGATION, 116(10), 2767-76

• Gautier EL, Huby T, Witztum JL, Ouzilleau B, Miller ER, Saint-Charles F, Aucouturier P, Chapman MJ, Lesnik P (2009).
Macrophage apoptosis exerts divergent effects on atherogenesis as a function of lesion stage. Circulation, 119(13), 1795-804

• Larrede S, Quinn CM, Jessup W, Frisdal E, Olivier M, Hsieh V, Kim MJ, Van Eck M, Couvert P, Carrie A, Giral P, Chapman MJ,
Guerin M, Le Goff W (2009). Stimulation of cholesterol efflux by LXR agonists in cholesterol-loaded human macrophages is ABCA1-
dependent but ABCG1-independent. Arteriosclerosis, thrombosis, and vascular biology, 29(11), 1930-6

Philippe Lesnik
Lipido-inflammatory dimension of atherosclerotic vascular
disease
Paris U 1166 - ICAN / Stéphane Hatem

Expertise in lipoprotein metabolism, atherosclerosis and vascular cells biology

Research brief
Fundamental mechanisms involved in the development of atherosclerosis include accumulation of
extracellular and intracellular lipids in the arterial wall; such accumulation is associated with a local
immuno-inflammatory response which is characterized by the recruitment of several populations of
leucocytes that can orchestrate disease progression and/or regression.
Our research is focussed on the lipido-inflammatory dimension of atherosclerosis, on the metabolism
and function of pro- and anti-atherogenic lipoproteins, on the genetics of cholesterol transport and
homeostasis. This translational and integrated research is supported by patient cohorts (dyslipidemics,
diabetics, obeses and autoimmunes), and by production of genetically-modified animal models.
Our projects aim to:
- Delineate mechanisms and genes implicated in regulation of macrophage polarization and lipid
homeostasis.
- Unravel how lipids integrate with immuno-inflammatory pathways to influence atherogenesis.
- Analyse how postprandial lipemia influences lipoproteins, cellular lipid-uptake and inflammation.
- Understand the functionality and genetics of HDL in cardiometabolic disease.

We place a particular emphasis on the role of cellular players of the innate and adaptive immunity,
cellular regulatory networks influenced by environmental and metabolic changes (epigenetic and
postprandial modulation) and key cellular lipid sensors/receptors (Pattern recognition receptors and
ABC transporters).

Inserm / Université de Paris 06 (Université Pierre et Marie Curie)

Key facts

• Team:
Researchers: 5
Technicians: 4
PhD students: 5
Postdoc fellows: 1
• Translational

approaches:
Patents: -
Clinical research grants: 2
Industry partners: 3
• International research

links:
Europe, United States,
Australia

Keywords
• Atherosclerosis
• Vascular cells
• Immune cells
• Lipoproteins
• Lipids
• Lipid sensors/receptors
• Inflammation
• Innate immunity
• Macrophages
• Dendritic cells
• Apoptosis
• Postprandial
• Flow cytometry
• Genetic

Biological
resources
• Cohorts of dyslipidemic
patients,
• Bank of mRNA from
human Monocytes,
• Experimental models of
atherosclerosis,
• Genetically-modified mice
(tg CD68-hBcl2,
CD68hBcl2, SR-BI flox/flox)

Contact: Philippe Lesnik
philippe.lesnik@upmc.fr

ITMO Circulation,
Metabolism, Nutrition
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Publications

- Electrophysiology : patch-clamp and lipid bilayers
- Confocal Microscopy (alone or coupled to patch-clamp)
- Superresolution Gated STED
- Biochemistry, molecular and cellular biology.
- Transgenic animal breeding
- Holter telemetry

Methodologies used

• Gómez AM, Rueda A, Sainte-Marie Y, Pereira L, Zissimopoulos S, Zhu X, Schaub R, Perrier E, Perrier R, Latouche C, Richard S,
Picot MC, Jaisser F, Lai FA, Valdivia HH, Benitah JP (2009). Mineralocorticoid modulation of cardiac ryanodine receptor activity is
associated with downregulation of FK506-binding proteins. Circulation, 119(16), 2179-87

• Fernández-Velasco M, Rueda A, Rizzi N, Benitah JP, Colombi B, Napolitano C, Priori SG, Richard S, Gómez AM (2009). Increased
Ca2+ sensitivity of the ryanodine receptor mutant RyR2R4496C underlies catecholaminergic polymorphic ventricular tachycardia.
Circulation research, 104(2), 201-9, 12p following 209

• Pereira L, Ruiz-Hurtado G, Morel E, Laurent AC, Métrich M, Domínguez-Rodríguez A, Lauton-Santos S, Lucas A, Benitah JP, Bers
DM, Lezoualc'h F, Gómez AM (2012). Epac enhances excitation-transcription coupling in cardiac myocytes. Journal of molecular and
cellular cardiology, 52(1), 283-91

• Neco P, Torrente AG, Mesirca P, Zorio E, Liu N, Priori SG, Napolitano C, Richard S, Benitah JP, Mangoni ME, Gómez AM (2012).
Paradoxical effect of increased diastolic Ca(2+) release and decreased sinoatrial node activity in a mouse model of
catecholaminergic polymorphic ventricular tachycardia. Circulation, 126(4), 392-401

• Ruiz-Hurtado G, Domínguez-Rodríguez A, Pereira L, Fernández-Velasco M, Cassan C, Lezoualc'h F, Benitah JP, Gómez AM
(2012). Sustained Epac activation induces calmodulin dependent positive inotropic effect in adult cardiomyocytes. Journal of
molecular and cellular cardiology, 53(5), 617-25

• Gellen B, Fernández-Velasco M, Briec F, Vinet L, LeQuang K, Rouet-Benzineb P, Bénitah JP, Pezet M, Palais G, Pellegrin N,
Zhang A, Perrier R, Escoubet B, Marniquet X, Richard S, Jaisser F, Gómez AM, Charpentier F, Mercadier JJ (2008). Conditional
FKBP12.6 overexpression in mouse cardiac myocytes prevents triggered ventricular tachycardia through specific alterations in
excitation-contraction coupling. Circulation, 117(14), 1778-86

Ana Maria Gomez
Calcium Signaling and Cardiac Physiopathology
Chatenay Malabry U 769 / Rodolphe Fischmeister

Our team has the internationally recognized expertise in cardiac excitation-contraction
coupling in physiologic and pathologic conditions and in molecular basis of
arrhythmia. We are one of the rare teams that combine simultaneous recordings of
patch-clamp and confocal microscopy in cardiomyocytes.

Research brief
Cardiovascular diseases remain the leading cause of death in developed countries. Last stage of
cardiac pathologies, heart failure (HF) is major cause of morbidity and mortality. HF patient’s prognostic
is very poor, and about 50% die suddenly as consequence of arrhythmia. This is the consequence of
misunderstanding of the mechanisms responsible of contractile dysfunction and arrhythmogenesis. In
addition of activating cardiac contraction, Ca2+ is recently emerging as a key factor in transcription
regulation (excitation-transcription coupling) and in arrhythmia development.
Our project aims to elucidate the adaptive and maladaptive mechanisms involved in HF and
arrhythmia, focusing on compartmentalized intracellular Ca2+ signals, through the Ca2+ release
channel, the ryanodine receptor (RyR) and the molecular pathways involved in its malfunction.  We will
focus on a cAMP-directly activated protein named Epac and in the hormone aldosterone, whose
expressions are increased in HF, but also in the cardiotoxic effects of anticancer therapies. We have
shown a major role of Epac and aldosterone in Ca2+ handling. We will analyze their role in HF and
arrhythmia. Moreover, mutations in the RyR are responsible of lethal arrhythmia. We have shown
functional consequences of a mutation in the C terminal portion of the RyR. Our project is to analyze a
new mutation in the N-terminal portion of the channel.

Inserm / Université de Paris 11 (Université Paris Sud)

Key facts

• Team:
Researchers: 6
Technicians: 1
PhD students: 3
Postdoc fellows: 3
• Translational

approaches:
Patents: 1
Clinical research grants: 1
Industry partners: 1
• International research

links:
Europe, United States,
Brazil, Mexico

Keywords
• heart
• excitation-contraction
coupling
• RyR
• Ca2+ sparks
• Ca2+ channel
• Epac
• small G proteins
• aldosterone
• arrhythmia
• heart failure
• cardiac hypertrophy
• patch-clamp
• confocal microscopy
• molecular biology
• biochemistry

Biological
resources
• adult rodent cardiac
myocytes
• neonatal cardiac
myocytes
• adenovirus
• mouse sinus node
preparation
• transgenic mice breeding

Contact: Ana Maria Gomez
+33 146 83 57 18 ana-maria.gomez@inserm.fr
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Publications

• Our studies are conducted in rat, mouse and humans. Experimental approaches combine assessment
of cardiac function in vivo (echocardiography) and at the organ level (Langendorff perfused heart), and
single cell (patch-clamp, fluorescence imaging) and biochemical studies. A major focus will be placed
on cAMP phosphodiesterases (PDE), because our previous work has demonstrated that these
enzymes play a key role in the organization of the intracellular cAMP cascade. Through the
development of molecules that activate specific cardiac PDE isoforms, our project will attempt to
provide new treatments of HF acting on localized cAMP signaling to improve heart function and clinical
outcomes.

Methodologies used

• Rochais F, Vandecasteele G, Lefebvre F, Lugnier C, Lum H, Mazet JL, Cooper DM, Fischmeister R (2004). Negative feedback
exerted by cAMP-dependent protein kinase and cAMP phosphodiesterase on subsarcolemmal cAMP signals in intact cardiac
myocytes: an in vivo study using adenovirus-mediated expression of CNG channels. Journal of Biological Chemistry, 279(50),
52095-105

• Rochais, F., Abi-Gerges, A., Horner, K., Lefebvre, F., Cooper, D. M. F., Conti, M., Fischmeister, R. & Vandecasteele, G. (2006). A
specific pattern of phosphodiesterases controls the cAMP signals generated by different Gs-coupled receptors in adult rat ventricular
myocytes. Circulation Research, 98, 1081-1088

• Castro, L. R. V., Verde, I., Cooper, D. M. F. & Fischmeister, R. (2006). Cyclic guanosine monophosphate compartmentation in rat
cardiac myocytes. Circulation, 113, 2221-2228

• Skeberdis VA, Gendviliene V, Zablockaite D, Treinys R, Macianskiene R, Bogdelis A, Jurevicius J, Fischmeister R (2008). beta3-
adrenergic receptor activation increases human atrial tissue contractility and stimulates the L-type Ca2+ current. JOURNAL OF
CLINICAL INVESTIGATION, 118(9), 3219-27

• Leroy J, Abi-Gerges A, Nikolaev VO, Richter W, Lechêne P, Mazet JL, Conti M, Fischmeister R, Vandecasteele G (2008).
Spatiotemporal dynamics of beta-adrenergic cAMP signals and L-type Ca2+ channel regulation in adult rat ventricular myocytes: role
of phosphodiesterases. Circulation research, 102(9), 1091-100

• Abi-Gerges A, Richter W, Lefebvre F, Mateo P, Varin A, Heymes C, Samuel JL, Lugnier C, Conti M, Fischmeister R, Vandecasteele
G (2009). Decreased expression and activity of cAMP phosphodiesterases in cardiac hypertrophy and its impact on beta-adrenergic
cAMP signals. Circulation research, 105(8), 784-92

Rodolphe Fischmeister
CYCLIC NUCLEOTIDE SIGNALLING AND
CARDIOVASCULAR PATHOPHYSIOLOGY
Chatenay Malabry U 769 / Rodolphe Fischmeister

Our team demonstrated that cAMP signalling in heart is highly compartmentalized
through the activity of specific cAMP-PDEs and that a loss in cAMP compartmentation
occurs during cardiac pathological hypertrophy and contributes to the development of
heart failure.

Research brief
Heart failure (HF) is the only cardiovascular disease that is increasing in prevalence in Europe and the
USA. Most cases of HF are caused by diseases of heart muscle that result in pathologic hypertrophy
("remodeling" at the ventricular chamber level) and contractile dysfunction. The majority of HF in
patients under 70 years of age reflects impaired systolic function resulting from dilated cardiomyopathy.
-adrenergic receptor/cAMP cascade is centrally involved in the pathophysiology of HF, as
demonstrated by the correlation between elevated norepinephrine and mortality and the beneficial
effect of -blockers in this pathology. However, such medications are effective in only 40-50% of HF
patients. In the recent past, our team has crucially contributed to the understanding that physiological
cAMP signaling is confined in specific subcellular domains and suggested that drawbacks of HF
treatments are due to their bypass of compartmentalization. The goal of our team is to provide an in-
depth analysis of cAMP signaling in pathologic hypertrophy and to define defective cAMP signaling
events that underlie HF. Since HF is associated with anomalies of the vasomotor tone, we also explore
the organization of the cAMP signaling cascade in vascular smooth muscle.

Inserm / Université de Paris 11 (Université Paris Sud)

Key facts

• Team:
Researchers: 4
Technicians: 3
PhD students: 5
Postdoc fellows: 2
• Translational

approaches:
Patents: 2
Clinical research grants: -
Industry partners: 2
• International research

links:
Europe, United States

Keywords
• Cardiology
• heart failure
• vascular reactivity
• cyclic AMP signalling
• cyclic GMP signalling
• ion channels
• phosphodiesterases
• excitation-contraction
coupling
• electrophysiology
• patch-clamp
• fluorescence imaging
• contractile measurements
• Langendorff perfused
heart
• echocardiography
• biochemistry

Biological
resources
• Volume overload
hypertrophy in rat and
mouse
• PDE transgenic and
knowckout mice

Contact: Rodolphe Fischmeister
+33146835771 rodolphe.fischmeister@inserm.fr

ITMO Circulation,
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PDE isoforms and macromolecular complexes involved in cyclic nucleotide
compartmentation in cardiac myocytes

Signalling compartments are indicated in red for cAMP, in blue for cGMP.

From Fischmeister et al., Circ Res 99, 816-828, 2006.

3-Adrenergic receptor stimulation exerts opposite effects on the force of
contraction in human ventricle and atrium
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Publications

• Cardiac function: in vivo = echocardiographs (Vivid 7 GE; Vevo2 100 Visual Sonics); Intracardiac
exploration, pressure–volume analysis; in vitro = single myocytes contraction, micromechanics.
• Electrophysiology: in vivo (rodents) = ECG telemetry, in vitro (cardiomyocytes): 4 electrophysiology
set-ups, one microelectrode set-up & two bi-layers set-ups.
• Imaging in cells and in organs: 1 multi-photon laser scanning and 1 confocal microscopes, two
spectrofluorometry (Ionoptix, Fura-2) imaging system.
• Organ contraction; Pletysmography, Respiratory function and muscular fatigue in vivo and in vitro
(rodents); RT-PCR, protein electrophoresis and transfer, microsurgery, biochemistry, pharmacology

Methodologies used

• Bellinger AM, Reiken S, Carlson C, Mongillo M, Liu XP, Rothman L, Matecki S, Lacampagne A, Marks AR (2009).
Hypernitrosylated ryanodine receptor calcium release channels are leaky in dystrophic muscle. NATURE MEDICINE, 15(3), 325-330

• Fauconnier J, Thireau J, Reiken S, Cassan C, Richard S, Matecki S, Marks AR, Lacampagne A (2010). Leaky RyR2 trigger
ventricular arrhythmias in Duchenne muscular dystrophy. Proceedings of the National Academy of Sciences of the United States of
America, 107(4), 1559-64

• Andre L, Boissière J, Reboul C, Perrier R, Zalvidea S, Meyer G, Thireau J, Tanguy S, Bideaux P, Hayot M, Boucher F, Obert P,
Cazorla O, Richard S (2010). Carbon monoxide pollution promotes cardiac remodeling and ventricular arrhythmia in healthy rats.
American journal of respiratory and critical care medicine, 181(6), 587-95

• Fauconnier J, Pasquié JL, Bideaux P, Lacampagne A, Richard S (2010). Cardiomyocytes hypertrophic status after myocardial
infarction determines distinct types of arrhythmia: Role of the ryanodine receptor. Progress in biophysics and molecular biology,
103(1), 71-80

• Cazorla O, Lucas A, Poirier F, Lacampagne A, Lezoualc'h F (2009). The cAMP binding protein Epac regulates cardiac myofilament
function. Proceedings of the National Academy of Sciences of the United States of America, 106(33), 14144-9

• Jaber S, Petrof BJ, Jung B, Chanques G, Berthet JP, Rabuel C, Bouyabrine H, Courouble P, Koechlin-Ramonatxo C, Sebbane M,
Similowski T, Scheuermann V, Mebazaa A, Capdevila X, Mornet D, Mercier J, Lacampagne A, Philips A, Matecki S (2011). Rapidly
progressive diaphragmatic weakness and injury during mechanical ventilation in humans. American journal of respiratory and critical
care medicine, 183(3), 364-71

Alain Lacampagne
Calcium signaling and sarcomeric function in cardiac and
skeletal muscles
Montpellier U 1046 / Jacques Mercier

The laboratory is superbly equipped for investigations ranging from integrated
function (in vivo) to molecular function with international experts in the fields of
excitation-contraction coupling, Calcium signaling and arrhythmias, and hospital
facilities for translational research.

Research brief
Main research interests of the team concern modifications of the Excitation-Contraction Coupling in
cardiac and skeletal muscles during Heart Failure, mainly of ischemic origin, and other acquired
diseases (diabetes, metabolic syndrome, hypertension), and in inherited pathologies (e.g. Duchenne
myopathy), iatrogenic conditions. We study the sequence and hierarchy of events determining disease
progression in relation with target systems (ion channels, Ca2+ handling and contractile proteins). In
this context, we aim at identifying upstream signal transduction pathway involving inflammatory
pathways, mechanical stress and mitochondrial metabolism. Overall, we aim at identifying novel
concepts and pharmacological targets. The team members has broad expertise in the fields of
electrophysiology, Ca2+ imaging and micromechanics (in both cardiac and skeletal tissues) and offers
unique opportunity to investigate molecular mechanisms and related function based on a wide range of
integrated biological models, techniques and methodologies. This provides very good conditions for a
research approach "from organ function in vivo to cell function and signaling pathways” and the use of
pre-clinical models.

Inserm / Université de Montpellier 1

Key facts

• Team:
Researchers: 7
Technicians: 3
PhD students: 3
Postdoc fellows: 1
• Translational

approaches:
Patents: 1
Clinical research grants: 1
Industry partners: 5
• International research

links:
Europe, United States

Keywords
• Heart
• Skeletal muscle
• Contraction
• Calcium signaling
• Calcium imaging
• Ryanodine receptor
• Mitochondria
• Inflammation
• Caspases
• Iatrogenicity
• Oxidative stress
• Ischemia

Biological
resources

Contact: Alain Lacampagne
alain.lacampagne@inserm.fr

ITMO Circulation,
Metabolism, Nutrition
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RyR dysfunction: a generalized disorder

Elevated [Ca 2+ ] in single ventricular myocytes provides a substrate
substrate for arrhythmia in mdx mice

A. Spontaneous Ca2+ waves in mdx (vs. WT) in the absence of pacing, in myocytes loaded with indo-1AM. B. Higher Ca2+ sparks
occurrence measured by laser scanning confocal microscopy in mdx (vs. WT) in myocytes loaded with Fluo-4AM, C. Ventricular
tachycardia after isoproterenol challenge in a mouse which died from SCD (Fauconnier et al, PNAS, 2010).

Mechanisms accounting for pathophysiological EC coupling defects

Based on preliminary observations, we aim at identifying upstream mechanisms involved in Ryanodine Receptor and sarcomeric
dysfunction in various conditions such as ischemia, inherited pathologies, mechanical stress and iatrogenic situations (mechanical
ventilation, local anesthetic).
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Publications

• Cardiac function: in vivo (echocardiographs: Vivid 7 GE, Vevo 2100 Visual Sonics); Intracardiac
exploration, pressure–volume analysis; in vitro = single myocytes contraction
• Electrophysiology: in vivo (rodents) = ECG telemetry, intracardiac exploration of conduction; in vitro
(cardiomyocytes): 4 electrophysiology set-ups, 1 microelectrode set-up
• Intracellular Ca2+ Imaging in cells (in vitro) and organs using fluorescent indicators - 1 multi-photon
laser scanning microscope, 1 confocal microscope, 2 spectrofluorometry (Ionoptix, Fura-2) systems. 2
set-up couple patch-clamp and intracellular Ca2+ imaging
• Organ contraction (arteries: rodent, hamsters, human) ex vivo
• Pharmacology, microsurgery, biochemistry, RT-PCR

Methodologies used

• Fernández-Velasco M, Rueda A, Rizzi N, Benitah JP, Colombi B, Napolitano C, Priori SG, Richard S, Gómez AM (2009). Increased
Ca2+ sensitivity of the ryanodine receptor mutant RyR2R4496C underlies catecholaminergic polymorphic ventricular tachycardia.
Circulation research, 104(2), 201-9, 12p following 209

• Fort A, Cordaillat M, Thollon C, Salazar G, Mechaly I, Villeneuve N, Vilaine JP, Richard S, Virsolvy A (2009). New insights in the
contribution of voltage-gated Na(v) channels to rat aorta contraction. PLOS ONE, 4(10), e7360

• Fauconnier J, Thireau J, Reiken S, Cassan C, Richard S, Matecki S, Marks AR, Lacampagne A (2010). Leaky RyR2 trigger
ventricular arrhythmias in Duchenne muscular dystrophy. PROCEEDINGS OF THE NATIONAL ACADEMY OF SCIENCES OF THE
UNITED STATES OF AME, 107(4), 1559-1564

• Andre L, Boissière J, Reboul C, Perrier R, Zalvidea S, Meyer G, Thireau J, Tanguy S, Bideaux P, Hayot M, Boucher F, Obert P,
Cazorla O, Richard S (2010). Carbon monoxide pollution promotes cardiac remodeling and ventricular arrhythmia in healthy rats.
American journal of respiratory and critical care medicine, 181(6), 587-95

• Fauconnier J, Pasquié JL, Bideaux P, Lacampagne A, Richard S (2010). Cardiomyocytes hypertrophic status after myocardial
infarction determines distinct types of arrhythmia: Role of the ryanodine receptor. Progress in biophysics and molecular biology,
103(1), 71-80

• Thireau J, Pasquié JL, Martel E, Le Guennec JY, Richard S (2011). New drugs vs. old concepts: A fresh look at antiarrhythmics.
Pharmacology & therapeutics, 132(2), 125-145

Sylvain Richard
Ion channels and Calcium Homeostasis in Cardiac and
Vascular Muscles
Montpellier U 1046 / Jacques Mercier

The laboratory is superbly equipped for investigations ranging from integrated
function to molecular function with international experts in the fields of Excitation-
contraction coupling, ion channels, Ca signaling, arrhythmias, and pharmacology with
hospital facilities for translational research

Research brief
We study changes of the Excitation-Contraction Coupling in the myocardium during heart failure (HF)
and other acquired diseases (metabolic syndrome, hypertension). In HF, cardiac remodeling leads to
pump failure and provides a substrate for common arrhythmias, including atrial fibrillation and
ventricular tachycardia/fibrillation responsible for sudden cardiac death (SCD). We focus on ion-
channel blocking by anti-arrhythmic drugs, with emphasis on concepts integrating the role of
intracellular Ca2+ and/or Na+ as key elements in arrhythmia triggering. We also study molecular events
determining HF progression, in relation with target systems (ion channels, Ca2+ handling proteins) that
contribute to electrical disorders, and the role played by neuro-hormonal and metabolic imbalances.
Additionally, mechanisms of SCD related to mutations of ion channel genes are considered. A
secondary axis focuses on the role of Na+ and Ca2+ homeostasis in the regulation of vascular
contraction. Overall, we aim at identifying (or assess during preclinical studies) novel concepts and new
pharmacological targets. Overall, the laboratory has broad expertise in the fields of electrophysiology,
Ca2+ imaging and pharmacology, and offers a unique plat-form to investigate molecular mechanisms,
and related functions ("from organ function in vivo to cell function, and back”) using a wide range of
biological models, techniques, methodologies and well-characterized pre-clinical (animal) models.

Inserm / Université de Montpellier 1

Key facts

• Team:
Researchers: 5
Technicians: 1
PhD students: 4
Postdoc fellows: 2
• Translational

approaches:
Patents: -
Clinical research grants: 2
Industry partners: 4
• International research

links:
Europe, Brazil

Keywords
• Heart
• arrhythmias
• conduction disorders
• ion channels
• calcium handling
• sodium handling
• contraction
• heart failure
• hypertrophy
• vascular tone
• hypertension
• electrophysiology
• patch-clamp
• microelectrode
• Ca imaging

Biological
resources

Contact: Sylvain Richard
+33 (0) 467 41 52 41 sylvain.richard@inserm.fr

ITMO Circulation,
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Mechanisms involved in arrhythmia

The cardiac rhythm is regulated by hormones and the autonomic nervous system. Pathology and/or drugs alter or interfere with these
systems  and can lead to cardiac remodeling and rhythm disorders  via different mechanisms (re-entry,  cellular arrhythmias related to
intracellular Na+ and Ca2+ accumulation). (Thireau et al., Pharmacological Therapeutics, 2011, 132(22) 125-145)

Intracellular Ca2+ / Na+ as a trigger of ectopic activity

Regardless of the primary mechanism leading to arrhythmia, Ca2+ is most often involved. Ca2+ lies at the crossroads of different
pathways and cellular mechanisms of arrhythmias targeted by AA and non-AA drugs (Thireau et al., Pharmacological Therapeutics,
2011, 132(22) 125-145).
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Publications

• Molecular and cellular biology: Taqman low density arrays, immunostaining, time laps
videomicroscopy
• Proteomics: pull-down assay, yeast two-hybrid interaction assay, in-solution mass spectrometry
• Electrophysiology: patch-clamp, microelectrodes, electrocardiogram, in vivo intracardiac recording
and pacing, telemetry
• Contraction studies: calcium transient, cell shortening, cardiac biopsy contraction, Langendorff-
perfused heart, working heart, echocardiography, catheter-mediated arterial pressure measurement,
VP loops

Methodologies used

• Leoni AL, Gavillet B, Rougier JS, Marionneau C, Probst V, Le Scouarnec S, Schott JJ, Demolombe S, Bruneval P, Huang CL,
Colledge WH, Grace AA, Le Marec H, Wilde AA, Mohler PJ, Escande D, Abriel H, Charpentier F (2010). Variable Na(v)1.5 protein
expression from the wild-type allele correlates with the penetrance of cardiac conduction disease in the Scn5a(+/-) mouse model.
PLOS ONE, 5(2), e9298

• Piron J, Quang KL, Briec F, Amirault JC, Leoni AL, Desigaux L, Escande D, Pitard B, Charpentier F (2008). Biological pacemaker
engineered by nonviral gene transfer in a mouse model of complete atrioventricular block. Molecular therapy : the journal of the
American Society of Gene Therapy, 16(12), 1937-43

• Choveau FS, Rodriguez N, Ali FA, Labro AJ, Rose T, Dahimène S, Boudin H, Le Hénaff C, Escande D, Snyders DJ, Charpentier F,
Mérot J, Baró I, Loussouarn G (2011). KCNQ1 channels voltage dependence through a voltage-dependent binding of the S4-S5
linker to the pore domain. The Journal of biological chemistry, 286(1), 707-16

• Rozec B, Erfanian M, Laurent K, Trochu JN, Gauthier C (2009). Nebivolol, a vasodilating selective beta(1)-blocker, is a beta(3)-
adrenoceptor agonist in the nonfailing transplanted human heart. Journal of the American College of Cardiology, 53(17), 1532-8

• Marionneau C, Lichti CF, Lindenbaum P, Charpentier F, Nerbonne JM, Townsend RR, Mérot J (2012). Mass Spectrometry-Based
Identification of Native Cardiac Nav1.5 Channel  Subunit Phosphorylation Sites. Journal of proteome research, 11(12), 5994-6007

• Laurent G, Saal S, Amarouch MY, Béziau DM, Marsman RF, Faivre L, Barc J, Dina C, Bertaux G, Barthez O, Thauvin-Robinet C,
Charron P, Fressart V, Maltret A, Villain E, Baron E, Mérot J, Turpault R, Coudière Y, Charpentier F, Schott JJ, Loussouarn G, Wilde
AA, Wolf JE, Baró I, Kyndt F, Probst V (2012). Multifocal ectopic Purkinje-related premature contractions: a new SCN5A-related
cardiac channelopathy. Journal of the American College of Cardiology, 60(2), 144-56

Flavien Charpentier
Cardiac diseases and sudden death
Nantes U 1087 / Hervé Le Marec

Our team can handle cardiac arrhythmias from gene to bedside.

Research brief
Sudden cardiac death claims 500 000 deaths annually in Europe, ventricular fibrillation being the most
common underlying arrhythmia. By performing synergistic studies from gene to transgenic animals, we
have elucidated the mechanisms of rare monogenic arrhythmias. We, and others, have also shown that
loss-of-function mutations of the gene encoding the main cardiac Na+ channel, Nav1.5, can lead to
structural cardiac diseases, i.e. exacerbated aging-related fibrosis and/or dilated cardiomyopathy,
whether or not electrical activity is affected. Part of our current projects is aimed at investigating the
mechanisms of these degenerative diseases. We have also established a model of heart failure with
preserved systolic function that allows us to study the interactions between ion channel defects,
sympathetic input and myocardial structure. Finally, we also experiment novel pharmacological and
peptide- or gene-based therapies.
Our 5 main projects are aimed at:
1. Elucidating Nav1.5 channel structure, function, regulation and involvement in arrhythmias and
cardiomyopathies.
2. Investigating the biophysical functioning of potassium channels and developing novel peptide-based
therapies for channelopathies.
3. Elucidating the role of -adrenoceptors in the pathophysiological mechanisms of heart failure.
4. Engineering bio-artificial pacemakers by gene transfer.
5. Generating iPS-derived cardiomyocytes as patient-specific cellular models for mechanistic and
therapeutic studies.

Inserm / CNRS / Université de Nantes

Key facts

• Team:
Researchers: 11
Technicians: 7
PhD students: 5
Postdoc fellows: 3
• Translational

approaches:
Patents: -
Clinical research grants: -
Industry partners: 2
• International research

links:
Europe, United States,
Japan

Keywords
• ion channel
• contractility
• cellular signaling
• cardiac conduction
• cardiac arrythmias
• cardiac valvule diseases
• heart failure
• aging
• electrophysiology
• contraction studies
• proteomics

Biological
resources
• transgenic mice and rats
• cell lines
• cardiac myocytes
• cardiac tissue bank

Contact: Flavien Charpentier
flavien.charpentier@inserm.fr

ITMO Circulation,
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Research strategy on cardiac arrhythmias

The strategy of our team to investigate for the mechanisms of genetically-inherited cardiac arrhythmias relies on synergistic studies of
molecular and clinical genetics (team 4 of our unit), molecular and cellular physiology, cell biology, proteomics, computer modeling and
phenotyping of transgenic animals.
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Publications

- Cell culture, cell biology
- Gene/function analysis (molecular biology, transfection, mutagenesis)
- Protein expression and function analysis, proteomics
- Animal models, transgenic mice, functional exploration (cardiovascular and metabolic)

Methodologies used

• Guilluy C, Bregeon J, Toumaniantz G, Rolli-Derkinderen M, Retailleau K, Loufrani L, Henrion D, Scalbert E, Bril A, Torres RM
(2010). The Rho exchange factor Arhgef1 mediates the effects of angiotensin II on vascular tone and blood pressure. NATURE
MEDICINE, 16(2), 183U89

• Lefebvre P, Cariou B, Lien F, Kuipers F, Staels B (2009). Role of Bile Acids and Bile Acid Receptors in Metabolic Regulation.
Physiological reviews, 89(1), 147-191

• Le May C, Kourimate S, Langhi C, Chétiveaux M, Jarry A, Comera C, Collet X, Kuipers F, Krempf M, Cariou B, Costet P (2009).
Proprotein convertase subtilisin kexin type 9 null mice are protected from postprandial triglyceridemia. Arteriosclerosis, thrombosis,
and vascular biology, 29(5), 684-90

• Loirand G, Guérin P, Pacaud P (2006). Rho kinases in cardiovascular physiology and pathophysiology. Circulation research, 98(3),
322-34

• Guilluy C, Eddahibi S, Agard C, Guignabert C, Izikki M, Tu L, Savale L, Humbert M, Fadel E, Adnot S, Loirand G, Pacaud P (2009).
RhoA and Rho kinase activation in human pulmonary hypertension: role of 5-HT signaling. American journal of respiratory and critical
care medicine, 179(12), 1151-8

• Guilluy C, Rolli-Derkinderen M, Loufrani L, Bourgé A, Henrion D, Sabourin L, Loirand G, Pacaud P (2008). Ste20-related kinase
SLK phosphorylates Ser188 of RhoA to induce vasodilation in response to angiotensin II Type 2 receptor activation. Circulation
research, 102(10), 1265-74

Gervaise Loirand
VASCULAR RISK
Nantes U 1087 / Hervé Le Marec

A key feature of our organization is the strong interaction between basic scientists,
interventional cardiologists, vascular surgeons, and endocrinologists/diabetologists,
and the close relationships between research laboratories and clinical departments.

Research brief
Vascular risk factors are main contributors to cardiovascular morbidity and mortality. The aim of our
research programs is to identify mechanisms underlying major cardiovascular risk factors and to
develop new therapeutic strategies. Our research projects are based on a common strategy ranging
from the identification of gene/protein of interest and their validation as potential therapeutic targets or
markers.
Our research focuses on two main risk factors: high blood pressure and dyslipidemia related to familial
diseases and/or secondary to metabolic diseases. Through gene-function analyses, ranging from
molecular and cellular, to integrated level in animal models and in human, our main projects focus on:
- The analysis of the small G protein RhoA signaling pathway and its involvement in hypertension with
a particular focus on the identification of RhoA exchange factors(s) responsible for the excessive RhoA
activation associated with arterial diseases.
- The characterization of molecular determinants of dyslipidemia, with the analysis of the proprotein
converstase subtilisin/kexin like 9 (PCSK9), the missense mutations of which result in autosomal
dominant hypercholesterolemia whereas in contrast, non sense mutations are associated with a major
reduction of the risk for cardiovascular disease.

Inserm / Université de Nantes

Key facts

• Team:
Researchers: 10
Technicians: 6
PhD students: 4
Postdoc fellows: 2
• Translational

approaches:
Patents: 1
Clinical research grants: 2
Industry partners: 4
• International research

links:
Europe, United States

Keywords
• Cardiovascular
• metabolism
• cholesterol
• dyslipidemia
• hypertension
• smooth muscle
• artery
• signal transduction
• angiotensin
• Rho proteins
• LDL receptor
• insulin
• diabetes
• PCSK9
• animal model

Biological
resources
- Primary culture (Vascular
smooth muscle cells)
- Ex vivo models of
vascular function analysis
(arterial rings, perfused
kidney)
- Animal models of vascular
disease (hypertension,
pulmonary hypertension,
restenosis)
- Animal models of
metabolic diseases (Insulin
resistance, obesity, type I
diabetes, dyslipidemia)

Contact: Gervaise Loirand
gervaise.loirand@univ-nantes.fr

ITMO Circulation,
Metabolism, Nutrition
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Research strategies

Projects of the team are based on "bench to bedside" and "bedside to bed" approaches for target discovery and validation. Two main
examples of such projects are (1) Rho proteins and regulators and their role in hypertension, and (2) PCSK9 as a molecular
determinant of dyslipidemia.

Arhgef1: An essential actor in Ang II-dependent hypertension

The lab recently discovered that control of RhoA signaling through Arhgef1 is central to the development of angiotensin II(Ang
II)–dependent hypertension and identified Arhgef1 as a potential target for the treatment of hypertension.
Ang II activates Arhgef1 through a previously undescribed mechanism in which Jak2 phosphorylates Tyr738 of Arhgef1. Arhgef1
deletion in smooth muscle induced resistance to Ang II–dependent hypertension in mice, but did not

PCSK9: A regulator of LDL receptor and cholesterol metabolism

Gain-of-function mutations within proprotein convertase subtilisin kexin type 9 (PCSK9) are linked to familial autosomal dominant
hypercholesterolaemia, a disease characterized by elevated plasma concentrations of cholesterol associated with low-density
lipoproteins (LDLs). The lab largely participated to discover the mechanisms by which PCSK9 impairs the LDLR pathway and its role in
cholesterol metabolism.
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Publications

• Experimental models of ischemia and reperfusion in vitro and in vivo (cell cultures, isolated perfused
hearts, acute MI in mice, rats, rabbits and pigs, and coronary angioplasty in man)
• Echocardiography in mice
• Confocal imaging on isolated adult cardiomyocytes
• Cellular and molecular biology
• Platforms required by our « clinical research group » : CIC (clinical investigation center). The «
cardiac/metabolic/pulmonary » department is coordinated by M. Ovize

Methodologies used

• Thibault H, Piot C, Staat P, Bontemps L, Sportouch C, Rioufol G, Cung TT, Bonnefoy E, Angoulvant D, Aupetit JF, Finet G, Andre-
Fouet X, Macia JC, Raczka F, Rossi R, Itti R, Kirkorian G, Derumeaux G, Ovize M (2008). Long-term benefit of postconditioning.
CIRCULATION, 117(8), 1037-1044

• Gomez L, Paillard M, Thibault H, Derumeaux G, Ovize M (2008). Inhibition of GSK3 beta by postconditioning is required to prevent
opening of the mitochondrial permeability transition pore during reperfusion. CIRCULATION, 117(21), 2761-2768

• Argaud L, Loufouat J, Gateau-Roesch O, Gomez L, Robert D, Ovize M (2008). PERSISTENT INHIBITION OF MITOCHONDRIAL
PERMEABILITY TRANSITION BY PRECONDITIONING DURING THE FIRST HOURS OF REPERFUSION. SHOCK, 30(5), 552-
556

• Paillard M, Gomez L, Augeul L, Loufouat J, Lesnefsky EJ, Ovize M (2009). Postconditioning inhibits mPTP opening independent of
oxidative phosphorylation and membrane potential. Journal of molecular and cellular cardiology, 46(6), 902-909

• Piot C, Croisille P, Staat P, Thibault H, Rioufol G, Mewton N, Elbelghiti R, Cung TT, Bonnefoy E, Angoulvant D, Macia C, Raczka F,
Sportouch C, Gahide G, Finet G, Andre-Fouet X, Revel D, Kirkorian G, Monassier J, Derumeaux G (2008). Effect of cyclosporine on
reperfusion injury in acute myocardial infarction. NEW ENGLAND JOURNAL OF MEDICINE, 359(5), 473-481

• Argaud L, Gateau-Roesch O, Raisky O, Loufouat J, Robert D, Ovize M (2005). Postconditioning inhibits mitochondrial permeability
transition. CIRCULATION, 111(2), 194-197

Michel Ovize
CARDIOPROTECTION
Lyon CarMeN / Hubert Vidal

Our major strength is to have an original research theme and to be able to quickly
transfer concept from bench to bedside. Our research activity has an important
potential of valorization and a strong impact in patient’s health.

Research brief
The main topic of the research activity is the study of the role of mitochondrial permeability transition in
cardiomyocyte death during ischemia and reperfusion. Specifically, we have studied during the last
years : 1) the link between the cardioprotective effects of pre- and postconditioning (and their
consequences on cardiac contractile function) and mitochondrial permeability transition, and, 2) the
regulation of mitochondrial permeability transition during ischemia and reperfusion by mitochondrial
cyclophilline D, calcium, and reactive oxygen species, as well as by signalling pathways players (e.g.
PI3 kinase, GSK3,…).

Inserm / Université de Lyon 1 (Université Claude Bernard)

Key facts

• Team:
Researchers: 2
Technicians: 2
PhD students: 6
Postdoc fellows: 2
• Translational

approaches:
Patents: 2
Clinical research grants: 5
Industry partners: 9
• International research

links:
Europe, United States

Keywords
• Ischemia
• reperfusion
• mitochondrial permeability
transition
• calcium
• cardiac function
• models of ischemia and
reperfusion in vitro and in
vivo

Biological
resources
• Experimental models of
ischemia and reperfusion in
vitro and in vivo (cell
cultures, isolated perfused
hearts, acute MI in mice,
rats, rabbits and pigs, and
coronary angioplasty in
man)
• Cohort of acute
myocardial infarction
patients with plasma and
DNA biobank.

Contact: Michel Ovize
michel.ovize@chu-lyon.fr

ITMO Circulation,
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Experimental and clinical research

ischemic postconditionning
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Publications

• Patch clamp recording
• Confoncal imaging of intracellular Ca2+ handling
• Cardiac exploration in vitro (isolated heart) and in vivo (echography, telemetry)
• Genetically-modified mouse models of dysfunction in cardiac pacemaking
• Mouse models of ischemia-reperfusion injury

Methodologies used

• Roubille F, Franck-Miclo A, Covinhes A, Lafont C, Cransac F, Combes S, Vincent A, Fontanaud P, Sportouch-Dukhan C, Redt-
Clouet C, Nargeot J, Piot C, Barrère-Lemaire S (2011). Delayed postconditioning in the mouse heart in vivo. Circulation, 124(12),
1330-6

• Vincent A, Gahide G, Sportouch-Dukhan C, Covinhes A, Franck-Miclo A, Roubille F, Barrère C, Adda J, Dantec C, Redt-Clouet C,
Piot C, Nargeot J, Barrère-Lemaire S (2012). Downregulation of the transcription factor ZAC1 upon PreC and PostC protects against
ischemia-reperfusion in the mouse myocardium. Cardiovascular research, 94(2), 351-358

• Marger L, Mesirca P, Alig J, Torrente A, Dubel S, Engeland B, Kanani S, Fontanaud P, Striessnig J, Shin HS, Isbrandt D, Ehmke H,
Nargeot J, Mangoni ME (2011). Functional roles of Ca(v)1.3, Ca(v)3.1 and HCN channels in automaticity of mouse atrioventricular
cells: insights into the atrioventricular pacemaker mechanism. Channels (Austin, Tex.), 5(3), 251-61

• Mangoni ME, Nargeot J (2008). Genesis and regulation of the heart automaticity. Physiological reviews, 88(3), 919-82

• Roubille F, Combes S, Leal-Sanchez J, Barrère C, Cransac F, Sportouch-Dukhan C, Gahide G, Serre I, Kupfer E, Richard S,
Hueber AO, Nargeot J, Piot C, Barrère-Lemaire S (2007). Myocardial expression of a dominant-negative form of Daxx decreases
infarct size and attenuates apoptosis in an in vivo mouse model of ischemia/reperfusion injury. Circulation, 116(23), 2709-17

• Mangoni ME, Traboulsie A, Leoni AL, Couette B, Marger L, Le Quang K, Kupfer E, Cohen-Solal A, Vilar J, Shin HS, Escande D,
Charpentier F, Nargeot J, Lory P (2006). Bradycardia and slowing of the atrioventricular conduction in mice lacking CaV3.1/alpha1G
T-type calcium channels. Circulation research, 98(11), 1422-30

Stéphanie Barrère - Lemaire / Matteo
Mangoni
Cardioprotective strategies: pathophysiological and
genetic approaches
Montpellier U 661 / UMR 5203 / Jean-Philippe

Pin

we use unique mouse models to investigate the genesis of heart rate and dissect the
cascades involving the death-receptors apoptotic pathway in ischemia-reperfusion
injuries

Research brief
Our research is focused on two aspects of cardioprotection.
The first aim is to understand the mechanisms of generation and regulation of heart rate, an important
determinant of morbidity and mortality. We were the first to develop in vitro electrophysiological studies
on mouse sino-atrial (SAN) and atrioventricular (AVN) cells associated to confocal live imaging. Our
strategy is based on the use of genetically modified mouse models to identify the contribution of the ion
channels and intracellular calcium release in the generation and regulation of cardiac automaticity
associated with in vivo experiments using telemetry on freely moving mice.
The second research project is devoted to understanding the mechanisms underlying cell death and
the cardioprotective effect of postconditioning protocols to prevent reperfusion injuries after infarction.
We have evidenced the importance of the Fas-dependent pathway and the major role of the adaptator
protein DAXX. The inactivation of DAXX is associated to a large reduction of infarct size at reperfusion.
Our therapeutical strategies are based on inhibiting reperfusion-induced apoptosis. We aim now at
dissecting the mechanisms of Postconditioning protocols and the molecular determinants of the
apoptotic cascade related to death receptors activation. Translational clinical studies on
postconditioning strategies are also developed.

CNRS / Inserm / Université de Montpellier 1 / Université de
Montpellier 2 - Sciences et Techniques du Languedoc

Key facts

• Team:
Researchers: 5
Technicians: 1
PhD students: 2
Postdoc fellows: 2
• Translational

approaches:
Patents: 1
Clinical research grants: 1
Industry partners: 1
• International research

links:
Europe, United States,
Japan

Keywords
• electrophysiology
• ischemia-reperfusion
injury
• infarction
• cardiac arrhythmias
• conduction defects
• Patch clamp recording
• Confoncal imaging of
intracellular Ca2+ handling
• Cardiac exploration in
vitro (isolated heart) and in
vivo (echography;
telemetry)
• Genetically-modified
mouse models of
dysfunction in cardiac
pacemaking
• Mouse models of
ischemia-reperfusion injury

Biological
resources
• in vivo and in vitro models
of heart disease
• surgical models
• genetic models

Contact: Stéphanie Barrère - Lemaire
stephanie.barrere@igf.cnrs.fr

ITMO Circulation,
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Apoptotic pathways activated at reperfusion in the myocardium

Peptidic constructs - Tat-BH4 and Pip2b-BH4 – were evaluated in vivo in a murine model of ischemia/reperfusion (I/R). A single low (1
mg/kg, IV) dose of either Tat-BH4 or Pip2b-BH4 reduces infarct size by about 50% when injected at the time of reperfusion.
In vitro, the fluorescent labelled peptidic constructs were visualized in the cytosol of cultured ventricular myocytes (from Boisguerin et
al, JCR 2011)

ECGs of freely moving Cav1.3-/- mice show bradycardia and slowing of atrioventricular conduction similar to SANDD patients. These
mice are a faithful model of congenital dysfunction of automaticity. Our Laboratory has been the first to describe the role of Cav1.3
channels in cardiac pacemaker activity in both mice and humans. The Cav1.3 gene is an example of our approach to dissect the role of
ion channels in cardiac pacemaking.
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Publications

• Molecular and cellular biology
• Cell culture: vascular cell proliferation, directional migration, cell velocity, videomicroscopy, 2-D and 3-
D angiogenesis models, hypoxia models;
• Biochemistry
• Vessel imaging: microscanner (microCt), confocal microscopy, 3D image reconstruction;
• Experimental animal models: conditional knock-out mouse models, model of hindlimb ischemia,
infarctus and ischemia reperfusion, oxygen induced retinopathy, corneal angiogenesis

Methodologies used

• Descamps, B., R. Sewduth, N. Ferreira Tojais, B. Jaspard, A Reynaud, F. Sohet, P. Lacolley, C. Allieres, J.M. Lamaziere, C.
Moreau, P. Dufourcq, T. Couffinhal, and C. Duplaa (2012). Frizzled 4 Regulates Arterial Network Organization Through
Noncanonical Wnt/Planar Cell Polarity Signaling. Circulation Research, 110, 47-58

• Laurent Barandon, Fréderic Casassus, Lionel Leroux, Catherine Moreau, Ce cile Allières, Jean-Marie Daniel Lamazière, Pascale
Dufourcq, Thierry Couffinhal, Cécile Duplàa (2011). Secreted Frizzled-Related Protein-1 Improves Postinfarction Scar Formation
Through a Modulation of Inflammatory Response. Arterioscler Thromb Vasc Biol, 31, e80-e87

• Marie-Ange Renault, Fanny Robbesyn, Patricia Réant, Victorine Douin, Danièle Daret, Cécile Allières, Isabelle Belloc, Thierry
Couffinhal, Jean-François Arnal, Karin Klingel, Claude Desgranges, Pierre Dos Santos, Flavien Charpentier and Alain-Pierre Gadeau
(2010). Osteopontin Expression in Cardiomyocytes Induces Dilated Cardiomyopathy. Circulation heart failure, 14(3), 431-439

• Lionel Leroux, Betty Descamps, Nancy F Tojais, Benjamin Séguy, Pierre Oses2, Catherine Moreau, Danièle Daret, Zoran Ivanovic,
Jean-Michel Boiron, Jean-Marie D Lamazière, Pascale Dufourcq,Thierry Couffinhal and Cécile Duplàa (2010). Hypoxia
Preconditioned Mesenchymal Stem Cells Improve Vascular and Skeletal Muscle Fiber Regeneration After Ischemia Through a Wnt4-
dependent Pathway. Molecular Therapy, 18(8), 1545-1552

• Laetitia Lam Shang Leen, Cédric Filipe, Audrey Billon, Barbara Garmy-Susini, Sandra Jalvy, Fanny Robbesyn, Danièle Daret,
Cécile Allières, Susan R. Rittling, Nikos Werner, Georg Nickenig, Urban Deutsch, Cécile Duplàa, Pascale Dufourcq, Françoise
Lenfant, Claude Desgranges, Jean-François Arnal and Alain-Pierre Gadeau (2008). Estrogen-Stimulated Endothelial Repair
Requires Osteopontin. Arterioscler Thromb Vasc Biol, 28, 2131-2136

• Pascale Dufourcq, Lionel Leroux,Jérome Ezan, Betty Descamps,Jean-Marie Daniel Lamazière, Pierre Costet, Caroline
Basoni,Catherine Moreau, Urban Deutsch, Thierry Couffinhal, and Cécile Duplàa (2008). Regulation of Endothelial Cell Cytoskeletal
Reorganization by a Secreted Frizzled-Related Protein-1 and Frizzled 4 and Frizzled 7-Dependent Pathway. American Journal of
Pathology, 172, 37-49

Thierry Couffinhal
Cardiovascular adaptation to ischemia
Bordeaux U 1034 / Thierry Couffinhal

Our team combine tools of genetics and of in vivo and in vitro imagery to characterize
and follow in time and space the role of target genes in the vascular morphogenesis.

Research brief
A primary interest of our laboratory is to understand the mechanisms that maintain or favor formation of
vessels in post-ischemic tissue. In response to ischemia (reduced blood flow and oxygen supply), new
blood vessels form and a collateral circulation are established in order to compensate for the lack of
perfusion. This natural process is very effective in some patients and protects them from the
consequences of atherosclerotic diseases. However, this bypass process shows considerable variation
among patients and the reasons for these differences are poorly understood. During the regeneration
and renewal of adult tissue, the formation of the vessels is regulated by a combination of signaling
factors, of guidance proteins and by local mechanical interactions between cells. A new concept is
proposed that the need for regeneration reactivates embryonic processes, redeploying many of the
same molecular regulators. Over the past few years, our team showed that the Hedgehog (Hh) and the
Wnt pathways take a center stage position. We showed that Wnt and Hh signaling pathways,
reactivated in adult ischemic tissues, play a key role in coordinating vessel formation, maturation,
remodeling and 3D organization of the vascular network and in controlling cardio protective response
after ischemic events. Our aim is to characterize how these two pathways modulate vascular network
formation and organization and to identify how to modulate them to improve ischemic tissue repair.

Inserm / Université Bordeaux Segalen

Key facts

• Team:
Researchers: 4
Technicians: 5
PhD students: 6
Postdoc fellows: 2
• Translational

approaches:
Patents: -
Clinical research grants: -
Industry partners: -
• International research

links:
Europe, United States

Keywords
• Angiogenesis
• Vascular biology
• Ischemic cardiovascular
diseases
• Animal models
• Microscanner
• Molecular and cellular
biology
• vascular cell culture
• vessel imaging
• experimental animal
models

Biological
resources

Contact: Thierry Couffinhal
thierry.couffinhal@inserm.fr

ITMO Circulation,
Metabolism, Nutrition
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Publications

• Development of methods to measure pertinent parameters of arterial stiffness and thrombin
generation in vivo and in vitro: echotracking, pulse wave velocity, calibrated automated thrombography
• Use of appropriate animal models (pharmacology, transgenetics)
• Primary cultures of vascular smooth muscle cells (cyclic stretch, siRNA, confocal microscopy, flow
cytometry)
• Single photon emission computed tomography and hybrid imaging with X-ray computed tomography
and (18)F-fluorodeoxyglucose positron emission tomography in animals and humans
• Clinical studies (epidemiology, pharmacology, genetics).

Methodologies used

• Lacolley P, Labat C, Pujol A, Delcayre C, Benetos A, Safar M (2002). Increased carotid wall elastic modulus and fibronectin in
aldosterone-salt-treated rats. CIRCULATION, 106(22), 2848-2853

• Regnault V, de Maistre E, Carteaux JP, Gruel Y, Nguyen P, Tardy B, Lecompte T (2003). Platelet activation induced by human
antibodies to interleukin-8. Blood -New York-, 101(4), 1419-1421

• Maskali F, Franken PR, Poussier S, Tran N, Vanhove C, Boutley H, Le Gall H, Karcher G, Zannad F, Lacolley P, Marie PY (2006).
Initial infarct size predicts subsequent cardiac remodeling in the rat infarct model: An in vivo serial pinhole gated SPECT study.
JOURNAL OF NUCLEAR MEDICINE, 47(2), 337-344

• Mercier N, El Hadri K, Osborne-Pellegrin M, Nehme J, Perret C, Labat C, Regnault V, Lamaziere JMD, Challande P, Lacolley P,
Feve B (2007). Modifications of arterial phenotype in response to amine oxidase inhibition by semicarbazide. HYPERTENSION,
50(1), 234-241

• Joly L, Perret-Guillaume C, Kearney-Schwartz A, Salvi P, Mandry D, Marie PY, Karcher G, Rossignol P, Zannad F, Benetos A
(2009). Pulse Wave Velocity Assessment by External Noninvasive Devices and Phase-Contrast Magnetic Resonance Imaging in the
Obese. HYPERTENSION, 54(2), 421-426

• Iraqi W, Rossignol P, Angioi M, Fay R, Nuée J, Ketelslegers JM, Vincent J, Pitt B, Zannad F (2009). Extracellular cardiac matrix
biomarkers in patients with acute myocardial infarction complicated by left ventricular dysfunction and heart failure: insights from the
Eplerenone Post-Acute Myocardial Infarction Heart Failure Efficacy and Survival Study (EPHESUS) study. Circulation, 119(18),
2471-9

Patrick Lacolley
Cardiovascular risk, stiffness-fibrosis and
hypercoagulability
Vandoeuvre-les-Nancy U 1116 / Patrick Lacolley

Interaction and integration of basic and clinical research in the cardiovascular biology
field based on the combination of expertises on vascular stiffness, coagulation and
original imaging tools

Research brief
Our project is centred on the mechanisms of action and the diagnostic and therapeutic aspects applied
to the field of cardiovascular stiffness-fibrosis and hypercoagulability. Our working hypothesis is that
these phenotypes are associated with an increased cardiovascular risk in 4 frequent clinical conditions:
arterial hypertension, cardiac insufficiency, acquired thrombophilia and age-induced cardiovascular
complications.
Our previous work has shown the role of the amino-oxidases, integrins and aldosterone in arterial
stiffness as well as the need to look at collagen biomarkers, telomere length and functional imaging as
an investigative tool in the physiopathology of cardiac and vascular wall remodelling. In the field of anti-
phospholipid antibodies we have identified a biological hypercoagulable phenotype dependent on
platelet procoagulant activities and inhibition of the anticoagulant systems, associated with the
thrombotic risk.
The research project has 2 main themes touching on fundamental and clinical aspects ;
- the role of integrins in the cardiovascular rigidity-fibrosis couple and in the capacity of smooth muscle
cells to support the generation and inhibition of thrombin,
- the role of oxidative stress, the senescence of vascular cells and the telomere complexes in arterial
function and reactivity of the coagulation system.
We will study also the connections between arterial stiffness and coagulation as well as the genetic
determinants of arterial stiffness.

Inserm / Université de Nancy 1 (Université Henri Poincaré)

Key facts

• Team:
Researchers: 12
Technicians: 7
PhD students: 11
Postdoc fellows: 3
• Translational

approaches:
Patents: -
Clinical research grants: 5
Industry partners: 1
• International research

links:
Europe, United States

Keywords
• Mechanism linking arterial
stiffness and coagulation
• arterial stiffness
• fibrosis
• arterial hypertension
• heart failure
• ageing
• vascular smooth muscle
cells
• integrins
• extracellular matrix
• hypercoagulability
• anticoagulant systems
• telomere
• telomerase
• biomarkers
• Echotracking

Biological
resources
• cardiovascular tissues and
blood samples from rat and
mouse models
• validated cohorts
(antiphospholipid, heart
failure, elderly, post-
menopausal women,
systolic hypertension)

Contact: Patrick Lacolley
33 3 83 68 36 23 patrick.lacolley@inserm.fr

ITMO Circulation,
Metabolism, Nutrition
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Overview of the research project

The project is centred on the mechanisms of cardiovascular stiffness and hypercoagulability. Studies focused on each of these
phenotype will be completed by studies of the interaction between them: our hypothesis is that stiffness in large arteries and cardiac
walls and hypercoagulability are associated with an increased  cardiovascular risk in 4 frequent pathologies : arterial hypertension,
cardiac insufficiency, acquired thrombophilias and age-induced cardiovascular complications.

Role of alpha1-integrin in the vascular phenotype, and in angiotensin II cell
signaling

Upper: Inactivation of alpha1 integrin suppresses angiotensin II (Ang II)-induced smooth muscle cell hypertrophy and thereby the
increase in arterial stiffness. Lower: The mechanism involves inhibition of MAPKinases (mainly p38 phosphorylation) and FAK
activation in aorta (left) and in Ang II treated rat smooth muscle cells (right).

Hypercoagulability in patients with antiphospholipid antibodies and
association with thrombotic risk

Upper: For a patient with a lupus anticoagulant (right), the area under the thrombin generation curve (ETP) is lower than for a heathy
subject (left). Addition of activated protein C (APC) results in a poor inhibition of thrombin generation. Lower: In patients without oral
anticoagulants, a significantly elevated thrombotic risk is found for APC sensitivity ratios or arithmetic products of ETP by the APC
concentration reducing ETP by 50% (IC50-APC) exceeding the 99 percentile of control values.
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Publications

• Biobank :
• o Pharmacogenetic : metabolism, transport enzymes and drug response
• o Biomarkers
• Nationwide registries, Comparative effectiveness of management strategies, Clinical trials

Methodologies used

• Simon T, Verstuyft C, Mary-Krause M, Quteineh L, Drouet E, Méneveau N, Steg PG, Ferrières J, Danchin N, Becquemont L,
(2009). Genetic determinants of response to clopidogrel and cardiovascular events. The New England journal of medicine, 360(4),
363-75

• Beaugerie L, Brousse N, Bouvier AM, Colombel JF, Lémann M, Cosnes J, Hébuterne X, Cortot A, Bouhnik Y, Gendre JP, Simon T,
Maynadié M, Hermine O, Faivre J, Carrat F, (2009). Lymphoproliferative disorders in patients receiving thiopurines for inflammatory
bowel disease: a prospective observational cohort study. Lancet, 374(9701), 1617-25

• Hejblum G, Chalumeau-Lemoine L, Ioos V, Boëlle PY, Salomon L, Simon T, Vibert JF, Guidet B (2009). Comparison of routine and
on-demand prescription of chest radiographs in mechanically ventilated adults: a multicentre, cluster-randomised, two-period
crossover study. Lancet, 374(9702), 1687-93

• Simon T, Steg PG, Gilard M, Blanchard D, Bonello L, Hanssen M, Lardoux H, Coste P, Lefèvre T, Drouet E, Mulak G, Bataille V,
Ferrières J, Verstuyft C, Danchin N (2011). Clinical Events as a Function of Proton Pump Inhibitor Use, Clopidogrel Use, and
Cytochrome P450 2C19 Genotype in a Large Nationwide Cohort of Acute Myocardial Infarction: Results From the French Registry of
Acute ST-Elevation and Non-ST-Elevation Myocardial Infarction (FAST-MI) Registry. Circulation, 123(5), 474-82

• Mega JL, Close SL, Wiviott SD, Shen L, Walker JR, Simon T, Antman EM, Braunwald E, Sabatine MS (2010). Genetic variants in
ABCB1 and CYP2C19 and cardiovascular outcomes after treatment with clopidogrel and prasugrel in the TRITON-TIMI 38 trial: a
pharmacogenetic analysis. Lancet, 376(9749), 1312-9

• Mega JL, Simon T, Collet JP, Anderson JL, Antman EM, Bliden K, Cannon CP, Danchin N, Giusti B, Gurbel P, Horne BD, Hulot JS,
Kastrati A, Montalescot G, Neumann FJ, Shen L, Sibbing D, Steg PG, Trenk D, Wiviott SD, Sabatine MS (2010). Reduced-function
CYP2C19 genotype and risk of adverse clinical outcomes among patients treated with clopidogrel predominantly for PCI: a meta-
analysis. JAMA : the journal of the American Medical Association, 304(16), 1821-30

Tabassome Simon
Clinical Research in atherothrombosis : pharmacogenetic
and pharmacoepidemiology

Paris URC-EST, CRB-STARTT /
Tabassome Simon

High expertise in clinical trial and registries management

Research brief
•	Pharmacology and Pharmacogenetic in cardiovascular disease
•	Biomarkers of Atherosclerosis and impact on outcomes
•	Clinical epidemiology and pharmacoepidemiology of cardiovascular diseases (Iary and IIary
prevention)
•	Cardiovascular prevention in women
•	Pathogenesis of atherosclerosis and acute coronary syndromes and stroke
•	Methodology and statistics of clinical trials and registries
•	Coordinator of the Clinical Research Unit of the East of Paris (>75 clinical studies ongoing)
•	Coordinator of Biobank Research Center

CHU / Université de Paris 06 (Université Pierre et Marie Curie)

Key facts

• Team:
Researchers: 2
Technicians: 99
PhD students: 2
Postdoc fellows: 1
• Translational

approaches:
Patents: 3
Clinical research grants: 5
Industry partners: 6
• International research

links:
Europe, United States

Keywords
• Pharmacogenetic
• Hepatic drug metabolism
in vivo
• Cytochromes P 450
• Drug Interactions
• Antiplatelets
• Atherosclerosis
• Coronary artery disease
• Clinical trials
• Registries
• Menopause and
hormones
• Sex interaction
• cardiovascular prevention

Biological
resources
• Fast-MI2005 (N. Danchin,
T. Simon): Nationwide
Cohort of consecutive AMI
patients with exhaustive,
accurate and complete
phenotyping data, including
all drugs, comprehensive 5
year Follow-up,In-
siteMonitoring of data, and
biobanks (DNA, serum,
plasma)
• Cashmere trial : European
randomized, double blind
trial in menopausal women
with hypercholesterolemia,
with 1 year of follow-up,
and DNA-bank
• Fast-MI 2010 : starting in
Oct. 2010, similar design as
in FastMI-2005 and
biobanks (DNA,mi RNA,
serum, plasma)

Contact: Tabassome Simon
+331 4001 1435 tabassome.simon@sat.aphp.fr

ITMO Circulation,
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                                          Simon et al, N Engl J Med 2009

Rates of Death from any cause, non fatal MI, or Stroke, according
to ABCB1 polymorphism

Rates of Death from any cause, non fatal MI, or Stroke, according
to CYP2C19 polymorphisms
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Publications

• Cell biology
• biochemistry
• molecular biology
• cell imaging (confocal, epifluorescence, time lapse videomicroscopy, SEM)
• signal transduction techniques
• RhoGTPase activity assay
• kinase assays
• functional assays for measuring cell migration and invasion.

Methodologies used

• Moreau V, Tatin F, Varon C, Génot E (2003). Actin can reorganize into podosomes in aortic endothelial cells, a process controlled
by Cdc42 and RhoA. Molecular and Cellular Biology, 23(19), 6809-22

• Varon C, Tatin F, Moreau V, Van Obberghen-Schilling E, Fernandez-Sauze S, Reuzeau E, Kramer I, Génot E (2006). Transforming
growth factor beta induces rosettes of podosomes in primary aortic endothelial cells. Molecular and Cellular Biology, 26(9), 3582-94

• Rottiers P, Saltel F, Daubon T, Chaigne-Delalande B, Tridon V, Billottet C, Reuzeau E, Génot E (2009). TGFbeta-induced
endothelial podosomes mediate basement membrane collagen degradation in arterial vessels. Journal of cell science, 122(Pt 23),
4311-8

• Chabadel A, Bañon-Rodríguez I, Cluet D, Rudkin BB, Wehrle-Haller B, Genot E, Jurdic P, Anton IM, Saltel F (2007). CD44 and
beta3 integrin organize two functionally distinct actin-based domains in osteoclasts. MOLECULAR BIOLOGY OF THE CELL, 18(12),
4899-910

• Chaigne-Delalande B, Anies G, Kramer I, Genot E (2008). Nonadherent cells switch to a Rac-mediated, SHIP regulated, Akt
activation mode for survival. Oncogene, 27(13), 1876-85

• BD Gomperts, IM Kramer, PER Tatham (2009). Kramer I - Signal Transduction. Academic Press/Elsevier, 2nd edition

Elisabeth Genot
Endothelial cell Biology
Bordeaux U 1045 / Roger Marthan

We have discovered that aortic ECs are capable of rearranging their cytoskeleton to
form podosomes and bring evidence of their formation in living endothelia exposed to
TGFß. We are also studying the role of the actin cytoskeleton and TGFß in the
regulation of pore formation in LSEC

Research brief
Our aim is to understand some of the mechanisms by which endothelial cells (ECs) contribute to the
pathophysiology of chronic diseases. We are studying how environmental cues impact on ECs and
translate into functional alterations. TGFß plays a key role in cancer, fibrosis and inflammatory
processes and ECs represent a major target of its action. We focus our analysis on EC cytoskeleton
remodeling, differentiation in response to TGFß, ECM turnover and pathological matrix accumulation.

In aortic ECs, we have shown that TGFß induces the formation of actin based microdomains called
podosomes. We aim at deciphering the molecular mechanisms involved in their formation and the
consequences at the vessel level. We have now provided evidence for the existence of podosomes in
living endothelia. We are interested in the role of podosomes in vascular disorders involving
hyperactivation or defective TGFß signalling pathways, such as Marfan Syndrome and Hereditary
Hemorrhagic Teleangiectasia.

We are now applying our knowledge and skills to the microvascular system. Liver sinusoidal ECs
(LSEC) possess fenestrae, open pores, arranged in sieve plates, delineated by cytoskeleton elements.
A pathological context induces liver sinusoidal ECs to lose their specific features with deleterious
effects on hepatic microcirculation and function. We are studying the molecular mechanisms implicated
in the loss of fenestrae and the effect on actin cytoskeleton.

Inserm / Université Bordeaux Segalen

Key facts

• Team:
Researchers: 3
Technicians: 1
PhD students: 3
Postdoc fellows: 3
• Translational

approaches:
Patents: -
Clinical research grants: -
Industry partners: -
• International research

links:
Europe, United States

Keywords
• cytoskeleton
• TGFbeta
• GTPases
• signal transduction
• vascular and liver
diseases
• biochemistry
• immunofluorescence
• signal transduction

Biological
resources
• http://www.cellbiol.net
• endothelial cell isolation
and culture

Contact: Elisabeth Genot
33540003056 e.genot@iecb.u-bordeaux.fr
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TGFbeta induces aortic endothelial cells to form podosomes in vitro as well
as in native tissues

Representative immunoconfocal images of F-actin (red) and vinculin (green) organisation in aortic endothelial cells, either cultured (left)
or in their native environment (right), before (CT) and after TGFbeta stimulation. Podosome rosettes formed in native endothelium.
Comparison of the F-actin structures formed in vitro and ex vivo, reveals that podosome rosettes formed in their native environment are
more compact than those assembled in the tissue culture conditions.

vinculin subcellular localisation in liver sinusoidal endothelial cells

Primary liver sinusoidal endothelial cells. Cells are isolated from mice livers and seeded on glass coverslips. Confocal
immunofluorescence staining shows F-actin in red (phalloidin), nucleus in blue (hoechst) and vinculin in green (2 days post isolation).

The microtubule network in liver sinusoidal endothelial cells

Primary liver sinusoidal endothelial cells. Cells are isolated from mice livers and seeded on glass coverslips. Confocal
immunofluorescence staining shows F-actin in red (phalloidin), nucleus in blue (hoechst) and tubulin in green (2 days post isolation).

                       61



Publications

• Clinical research, polysomnography, endothelial function, intima-media thickness measure by carotid
echography, pulse wave velocity, 24-hour blood pressure measurement, baroreflex, microneurography,
chemosensitivity assessment, exercise testing, muscle testing, magnetic stimulation CMS, TMS, EMG,
MRI spectroscopy and imaging (1.5 T, 3 T), intermittent hypoxia apparatus for humans and rodents, in-
vivo blood pressure measurements in rodents, vascular reactivity, intra-vital microscopy, ELISA
immunohistology, immunohistochemistry, RT-PCR, ChiP (chromatin immuno-precipitation), cells in
culture 3T3-L1, primary cells: HMVEC, cell culture in hypoxic conditions.

Methodologies used

• Arnaud C, Beguin PC, Lantuejoul S, Pepin JL, Guillermet C, Pelli G, Burger F, Buatois V, Ribuot C, Baguet JP, Mach F, Levy P,
Dematteis M (2011). The inflammatory preatherosclerotic remodeling induced by intermittent hypoxia is attenuated by
RANTES/CCL5 inhibition. American journal of respiratory and critical care medicine, 184(6), 724-31

• Aron-Wisnewsky J, Minville C, Tordjman J, Lévy P, Bouillot JL, Basdevant A, Bedossa P, Clément K, Pépin JL (2012). Chronic
intermittent hypoxia is a major trigger for non-alcoholic fatty liver disease in morbid obese. JOURNAL OF HEPATOLOGY, 56(1),
225-33

• Belaidi E, Joyeux-Faure M, Ribuot C, Launois SH, Levy P, Godin-Ribuot D (2009). Major Role for Hypoxia Inducible Factor-1 and
the Endothelin System in Promoting Myocardial Infarction and Hypertension in an Animal Model of Obstructive Sleep Apnea.
JOURNAL OF THE AMERICAN COLLEGE OF CARDIOLOGY, 53(15), 1309-1317

• Pépin JL, Tamisier R, Barone-Rochette G, Launois SH, Lévy P, Baguet JP (2010). Comparison of continuous positive airway
pressure and valsartan in hypertensive patients with sleep apnea. American journal of respiratory and critical care medicine, 182(7),
954-60

• Stanke-Labesque F, Back M, Lefebvre B, Tamisier R, Baguet JP, Arnol N, Levy P, Pepin JL (2009). Increased urinary leukotriene
E-4 excretion in obstructive sleep apnea: Effects of obesity and hypoxia. JOURNAL OF ALLERGY AND CLINICAL IMMUNOLOGY,
124(2), 364-370

• Tamisier R, Pépin JL, Rémy J, Baguet JP, Taylor JA, Weiss JW, Lévy P (2011). 14 nights of intermittent hypoxia elevate daytime
blood pressure and sympathetic activity in healthy humans. The European respiratory journal : official journal of the European
Society for Clinical Respiratory Physiology, 37(1), 119-28

Patrick Lévy
Hypoxia PathoPhysiology (HP2)
Grenoble U1042 / Patrick Lévy

The combination of clinical research, animal models and dedicated
pathophysiological studies provides an innovative and competitive research team in
sleep apnea and intermittent hypoxia. This should provide cardiovascular and
metabolic targets which may help improving sleep apnea management.

Research brief
Obstructive Sleep Apnea Syndrome (OSA) is a multicomponent pathology associated with high
cardiovascular and metabolic morbidities. Our objectives are to understand the physiopathological
pathways involved in these cardiovascular and metabolic consequences in order to improve apneic
patients management. We have developed several models of intermittent hypoxia (IH), the major
component of sleep apnea, both in humans and rodents, to determine the role of the hypoxic
component in the pathology.
Animal research. We have demonstrated that IH induces both cardiac and vascular remodeling in
rodents that was associated with functional alterations and metabolic disturbances. Using transgenic
mice and pharmacological approaches, the aim of our research is to determine precise
pathophysiological pathways involved in these deleterious effects of IH, as well as the interrelations
between cardiovascular and metabolic injuries.
Clinical research investigates both normal volunteers exposed to IH and OSA patients in order to
determine the role of several biomarkers in OSA (eicosanoids, endothelin), evaluate the role of the
adipose tissue on vascular alterations and assess various treatment modalities in randomized
controlled trials. We have also developed innovating methods to study muscle function, owing to
investigate the mechanisms of exercise limitation and the potential benefice of regular exercise training
in OSA patients.

Inserm / CHU / Université de Grenoble 1 (Université Joseph
Fourier)

Key facts

• Team:
Researchers: 23
Technicians: 3
PhD students: 10
Postdoc fellows: 9
• Translational

approaches:
Patents: 2
Clinical research grants: 10
Industry partners: 5
• International research

links:
Europe, United States

Keywords
• hypoxia
• apnea
• cardiovascular
• adipose tissue
• clinical research
• intermittent hypoxia
• rodents
• normal volunteers

Biological
resources
• Intermittent Hypoxia
models in vivo (humans,
rodents)
• Hypoxic cell models
• Biobanks (serum, tissues)
in patients
• Normal volunteers and
rodents
• Obstructive Sleep Apnea
patients cohort

Contact: Patrick Lévy
+33(0)476765516 PLevy@chu-grenoble.fr

ITMO Circulation,
Metabolism, Nutrition
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Intermittent hypoxia (IH) may have either beneficial effects, involving pre- and postconditioning, or detrimental effects as in sleep
apnea. It is not clear whether pre-/postconditioning-like phenomena occur during chronic exposure and contribute to the differential
susceptibility between patients for IH-related consequences and/or to the age-related decline in mortality observed in sleep apnea
patients (blue arrow). From Dematteis et al, ILAR J 2009.

Intermittent hypoxia induces sympathetic overactivity, systemic and local inflammation and metabolic disturbances, with a complex
interaction between these factors in promoting vascular impairment and remodeling
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Publications

• Tissues, cells and plasma/serum (depleted for major proteins) proteomic.
• 2D-gel electrophoresis, SELDI-TOF, mass spectrometry
• Arrays and Q-RT-PCR for miRNAs and lncRNAs, ELISA, multiplex assays
• Primary culture of neonatal rat cardiomyocytes, human smooth muscle cells (aorta), macrophages
• Laser-microdissection laser, cells and tissues imaging

Methodologies used

• Lamblin N, Ratajczak P, Hot D, Dubois E, Chwastyniak M, Beseme O, Drobecq H, Lemoine Y, Koussa M, Amouyel P, Pinet F
(2010). Profile of macrophages in human abdominal aortic aneurysms: a transcriptomic, proteomic, and antibody protein array study.
Journal of proteome research, 9(7), 3720-9

• Dubois E, Richard V, Mulder P, Lamblin N, Drobecq H, Henry JP, Amouyel P, Thuillez C, Bauters C, Pinet F (2011). Decreased
serine207 phosphorylation of troponin T as a biomarker for left ventricular remodelling after myocardial infarction. European heart
journal, 32(1), 115-23

• Acosta-Martin AE, Panchaud A, Chwastyniak M, Dupont A, Juthier F, Gautier C, Jude B, Amouyel P, Goodlett DR, Pinet F (2011).
Quantitative mass spectrometry analysis using PAcIFIC for the identification of plasma diagnostic biomarkers for abdominal aortic
aneurysm. PLOS ONE, 6(12), e28698

• Boytard L, Spear R, Chinetti-Gbaguidi G, Acosta-Martin AE, Vanhoutte J, Lamblin N, Staels B, Amouyel P, Haulon S, Pinet F
(2013). Role of Proinflammatory CD68+MR- Macrophages in Peroxiredoxin-1 Expression and in Abdominal Aortic Aneurysms in
Humans. Arteriosclerosis, thrombosis, and vascular biology, 33(2), 431-438

• Eschalier R, Fertin M, Fay R, Bauters C, Zannad F, Pinet F, Rossignol P (2013). Extracellular matrix turnover biomarkers predict
long-term left ventricular remodeling after myocardial infarction: insights from the REVE-2 study. Circulation. Heart failure, 6(6), 1199-
205

• Kumarswamy R, Bauters C, Volkmann I, Maury F, Fetisch J, Holzmann A, Lemesle G, Degroote P, Pinet F, Thum T (2014). The
Circulating Long Non-Coding RNA LIPCAR Predicts Survival in Heart Failure Patients. Circulation research,

Florence Pinet
Identification of molecular determinants of cardiovascular
diseases
Lille U 744 / Philippe Amouyel

Translational research involved in the search of potential biomarkers of cardiac
diseases using differential “Omics” technologies :proteomic, miRNAomic

Research brief
The research project of our group is translational with the aim to find new biomarkers of abdominal
aortic aneurysm and of left ventricular remodeling post-infarction and heart failure. The team has
expertise on coordinating recruitment of patients with cardiac disorders, clearly phenotyped for AAA
(LILAS (n=45) and CORONA (n=265) studies, LVR (REVE 1 (n=266) and REVE 2 (n=246) studies) or
HF (PTHF (n=60) and INCA (n>2000) studies. These clinical studies allow to recuperate samples
(normal and aneurysmal aorta, macrophages, smooth muscle samples, plasma and serum) that are
used for differential proteomic and miRNAomic analyses. We have developed techniques allowing
access and detection of plasma “deep” proteome. We have the expertise in discovery and validation of
targets from proteomic (SELDI-TOF, 2D-DIGE, multiplex, ELISA) and miRNAomic (arrays, Q-RT-PCR).
Two approaches are currently developped: a clinical approach with the purpose to develop clinical
diagnostic applications and a molecular approach with the purpose to understand the mechanisms
underlying the targets (proteins, post-translational modified proteins, miRNA) modulation in the
pathologies studied.
The discovery of new biological factors involved in the different cardiovascular pathologies would help
to a better stratification of patients at risk.

Institut Pasteur / Université de Lille 2 (Droit et Sante)

Key facts

• Team:
Researchers: 5
Technicians: 2
PhD students: 3
Postdoc fellows: 2
• Translational

approaches:
Patents: 3
Clinical research grants: 3
Industry partners: -
• International research

links:
Europe, United States,
Canada

Keywords
• Heart failure
• Abdominal aortic
aneurysm
• Cardiovascular cells
• Troponin
• Biomarkers
• Echocardiography
• Proteome
• MiRNAome
• phosphorylation
• O-GlcNAcylation

Biological
resources
• Human aorta normal and
diseased tissue biobank
• Plasma and serum
biobanks (heart failure
patients, myocardial
infarction, abdominal aorta
aneurysm)
• Macrophages and smooth
muscle cells from patients
with abdominal aorta
aneurysm.

Contact: Florence Pinet
33 3 20 87 72 15 florence.pinet@pasteur-lille.fr

ITMO Circulation,
Metabolism, Nutrition
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Publications

• Genetically-modified mice
• Pharmacology
• Histology and Immunohistochemistry
• Flow cytometry
• Real-time PCR
• Invasive and non invasive plethysmography
• Laser capture microdissection

Methodologies used

• Cudejko C, Wouters K, Fuentes L, Hannou SA, Paquet C, Bantubungi K, Bouchaert E, Vanhoutte J, Fleury S, Remy P, Tailleux A,
Chinetti-Gbaguidi G, Dombrowicz D, Staels B, Paumelle R (2011). p16INK4a deficiency promotes IL-4-induced polarization and
inhibits proinflammatory signaling in macrophages. Blood, 118(9), 2556-66

• Mionnet C, Buatois V, Kanda A, Milcent V, Fleury S, Lair D, Langelot M, Lacoeuille Y, Hessel E, Coffman R, Magnan A,
Dombrowicz D, Glaichenhaus N, Julia V (2010). CX3CR1 is required for airway inflammation by promoting T helper cell survival and
maintenance in inflamed lung. Nature medicine, 16(11), 1305-12

• Kanda A, Driss V, Hornez N, Abdallah M, Roumier T, Abboud G, Legrand F, Staumont-Sallé D, Quéant S, Bertout J, Fleury S,
Rémy P, Papin JP, Julia V, Capron M, Dombrowicz D (2009). Eosinophil-derived IFN-gamma induces airway hyperresponsiveness
and lung inflammation in the absence of lymphocytes. The Journal of allergy and clinical immunology, 124(3), 573-82, 582.e1-9

• Driss V, Legrand F, Hermann E, Loiseau S, Guerardel Y, Kremer L, Adam E, Woerly G, Dombrowicz D, Capron M (2009). TLR2-
dependent eosinophil interactions with mycobacteria: role of alpha-defensins. Blood, 113(14), 3235-44

• Staumont-Sallé D, Abboud G, Brénuchon C, Kanda A, Roumier T, Lavogiez C, Fleury S, Rémy P, Papin JP, Bertrand-Michel J,
Tercé F, Staels B, Delaporte E, Capron M, Dombrowicz D (2008). Peroxisome proliferator-activated receptor alpha regulates skin
inflammation and humoral response in atopic dermatitis. The Journal of allergy and clinical immunology, 121(4), 962-8.e6

• Verhasselt V, Milcent V, Cazareth J, Kanda A, Fleury S, Dombrowicz D, Glaichenhaus N, Julia V (2008). Breast milk-mediated
transfer of an antigen induces tolerance and protection from allergic asthma. Nature medicine, 14(2), 170-5

David Dombrowicz
Immuno-inflammation and cardiovascular diseases
Lille U 1011 / Bart Staels

Research is centered on the regulation, by nuclear receptors, of immune cell
contribution to cardiovascular diseases, atherosclerosis and type 2 diabetes..

Research brief
Building on our experience in allergic diseases and the immuno-regulatory role of nuclear receptors in
asthma and atopic dermatitis, we develop a research on immuno-inflammation in cardio-metabolic
diseases, atherosclerosis and type 2 diabetes. Our project investigate :

1. The regulation by FXR and RORalpha of immune cell functions as well as of the development of
atherosclerosis using whole body or cell-specific deletion of these genes in mice and feeding with
western diet.

2. The unique molecular link existing between development of psoriasis, an inflammatory skin disease
affecting 3% of the general population, and metabolic alterations leading to a 2 fold increased risk of
developing cardiometabolic diseases. Comparative transcriptomic analysis of microdissected lesional
epidermis and dermis for psoriatic patients with or without metabolic syndrome are correlated to
metabolic status and extensive skin and blood immunophenotyping using 11 fluorescence flow
cytometry.

3. The characterization, including nuclear receptor expression of white adipose tissue, liver and blood
immune cells from diabetic or non diabetic obese patients undergoing bariatric surgery...

Inserm / Institut Pasteur / Université de Lille 2 (Droit et Sante)

Key facts

• Team:
Researchers: 3
Technicians: 6
PhD students: 1
Postdoc fellows: 1
• Translational

approaches:
Patents: -
Clinical research grants: -
Industry partners: -
• International research

links:
Europe, EU COST Program
: Skinbad

Keywords
• Inflammation
• Nuclear receptors
• Atherosclerosis
• Type 2 diabetes
• Obesity
• Immune cells
• Mast cells
• Eosinophils
• Lymphocytes
• Fc receptors
• Psoriasis
• Adipose tissue
• Genetically-modified mice
• Pharmacology
• Histology and
Immunohistochemistry

Biological
resources
• Genetically-modified mice
(hFcepsilonRIalpha Tg,
FcepsilonRIalpha-/-,
FcRbeta-/-,
PPARbeta/gamma-/-, FXR-
/-, RORalpha-/-)

Contact: David Dombrowicz
03-20-87-79-67 david.dombrowicz@pasteur-lille.fr

ITMO Circulation,
Metabolism, Nutrition
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Interplay between nuclear receptors, immune system and cardiometabolic
diseases

Several immune cell, besides macrophages, are involved in either promotion or regulation of atherosclerosis. Likewise, immune cell
function is regulated by nuclear receptors, mainly involved in the control of energy and cardiovascular metabolism. We will investigate
how nuclear receptors control metabolism in part through their action on immune system. Reciprocally, we also intend to evaluate the
impact of metabolic alterations found in diabetes or metabolic syndrome on the immune system.

Receptor-induced eosinophil activation in inflammatory, infectious and
oncologic diseases

Through release of cytotoxic mediators and cytokines, eosinophils exert a detrimental role in inflammatory diseases but are beneficial
in immunity against helminths, mycobacteria and tumors. Cytotoxic and regulatory activities are triggered through the expression of
several receptors associated to innate (TLR, TCRgammadelta) or acquired (FcR) immunity. (Decot et al. and Karagiannis et al. J.
Immunol. 2005 and 2007; Legrand et al. PlosOne 2009; Driss et al. Blood 2009; Kanda et al. JACI. 2009)

Regulation of asthma, atopic dermatitis and anaphylaxis by PPAR

PPAR, identified as key regulators of glucose and lipid metabolism are also important regulators of immune functions. PPARa and g
contribute to asthma regulation in part trough direct effect on eosinophils. Likewise, they also contribute to the regulation of
anaphylaxis (in this later case, through completely different mechanisms). By contrast, PPARalpha and beta/delta, but not gamma
regulates atopic dermatitis. (Woerly et al. J Exp Med, 2003; Honda et al. and Staumont-Sallé et al. JACI. 2004)
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Publications

• Preclinical models of angiogenesis, thrombosis, bleeding, and intravital microscopy
• Cell biology: cell culture in 2D and 3D scaffold (primary (endothelial), stem cells(endothelial
progenitors, megacaryocytes,mesenchymal), cell transfection, in vitro angiogenesis assays, flow
experiments, immunocytochemistry, production of recombinant proteins
• Molecular biology, RT-qPCR, Flow cytometry, biochemistry (WB, ELISA, signalling)
• Immunohistochemistry, confocal microscopy...

Methodologies used

• Saposnik B, Lesteven E, Lokajczyk A, Esmon CT, Aiach M, Gandrille S (2008). Alternative mRNA is favored by the A3 haplotype of
the EPCR gene PROCR and generates a novel soluble form of EPCR in plasma. Blood -New York-, 111(7), 3442-51

• Zemani F, Silvestre JS, Fauvel-Lafeve F, Bruel A, Vilar J, Bieche I, Laurendeau I, Galy-Fauroux I, Fischer AM, Boisson-Vidal C
(2008). Ex vivo priming of endothelial progenitor cells with SDF-1 before transplantation could increase their proangiogenic potential.
ARTERIOSCLEROSIS THROMBOSIS AND VASCULAR BIOLOGY, 28(4), 644-650

• Dunois-Lardé C, Capron C, Fichelson S, Bauer T, Cramer-Bordé E, Baruch D (2009). Exposure of human megakaryocytes to high
shear rates accelerates platelet production. Blood, 114(9), 1875-83

• Smadja DM, Gaussem P, Mauge L, Israël-Biet D, Dignat-George F, Peyrard S, Agnoletti G, Vouhé PR, Bonnet D, Lévy M (2009).
Circulating endothelial cells: a new candidate biomarker of irreversible pulmonary hypertension secondary to congenital heart
disease. Circulation, 119(3), 374-81

• Pautas E, Moreau C, Gouin-Thibault I, Golmard JL, Mahé I, Legendre C, Taillandier-Hériche E, Durand-Gasselin B, Houllier AM,
Verrier P, Beaune P, Loriot MA, Siguret V (2010). Genetic factors (VKORC1, CYP2C9, EPHX1, and CYP4F2) are predictor variables
for warfarin response in very elderly, frail inpatients. Clinical pharmacology and therapeutics, 87(1), 57-64

• Silvestre JS, Smadja DM, Lévy BI (2013). Postischemic revascularization: from cellular and molecular mechanisms to clinical
applications. Physiological reviews, 93(4), 1743-802

Pascale Gaussem
Innovatives Therapies in Haemostasis IThEM
Paris U 1140 / Pascale Gaussem

UMR_S1140 is recognized for its expertise in haemostasis, in management of
antithrombotic treatments and in development of innovative biotherapies (in vitro
platelet and vascular cell production).

Research brief
Theme 1 “Vascular therapy research” is designed to understand how immature cells form blood vessel
in pathophysiological conditions. The objectives are focus on both the cellular and molecular basis of
vasculogenesis to characterize and study the implication of adult stem cells with vasculogenic potential,
and the development of strategies to optimize the beneficial effects of cell therapy protocols. Clinical
studies focus on the vascular remodelling in fibrosis.
Theme 2 “Platelets: from birth to function” addresses novel strategies based on flow conditions to
produce human platelets generated from its precursors and analyses new mechanisms potentially
involved in the regulation of platelet functions, with a focus on cyclic nucleotide pathway, which is also
the target of antiplatelet agents.
Theme 3 “Haemostasis and response to antithrombotic drugs” conducts a transversal program on
antithrombotic agents from the molecular basis of coagulation to animal models and clinical studies in
targeted populations (elderly, children…). The objectives are 1- to optimize the management of
antithrombotic agents and their reversal; 2- to better understand the relative contribution of factors that
influence inter-individual variability in the response to antithrombotic agents, including genetic and non-
genetic factors and 3- to develop innovative in vitro tests to manage patients in emergency
haemorrhagic situations.

Inserm / CHU / Université de Paris 05 (Université Rene
Descartes)

Key facts

• Team:
Researchers: 10
Technicians: 6
PhD students: 9
Postdoc fellows: 1
• Translational

approaches:
Patents: 3
Clinical research grants: 4
Industry partners: 3
• International research

links:
Europe, United States,
China, Brazil

Keywords
• vasculogenesis
• antithrombotic agents
• endothelium
• platelet
• cell culture
• genetics
• preclinical model
• thrombosis
• biochemistry

Biological
resources
• human and animals adult
stem cells (rat, mouse,
rabbit)
• human and animals tissus
(biopsy)
• human cord blood
• human and animal
peripheral blood (rat,
mouse, rabbit)
• DNA and RNA banks from
cardiovascular disease
• cohorts : Venosu
thrombosis (FARIVE),
pulmonary fibrosis (COFI)

Contact: Pascale Gaussem
+33153731556 pascale.gaussem@parisdescartes.fr

ITMO Circulation,
Metabolism, Nutrition
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Publications

• Arteriography and myography for resistance arteries (in vitro function)
• In vivo microcirculatory function (Laser-Doppler flow metry, arteriography...)
• Molecular biology of resistance arteries and mitochondria
• electrophysiology (patch-clamp on tissue slices, microelectrodes on xen. oocytes)
• confocal microscopy (fixed tissues and real-time)

Methodologies used

• Deville J, Rey J, Chabbert M (2008). Comprehensive analysis of the helix-X-helix motif in soluble proteins. Proteins, 72(1), 115-35

• Belin de Chantemèle EJ, Vessières E, Guihot AL, Toutain B, Loufrani L, Henrion D (2010). Cyclooxygenase-2 preserves flow-
mediated remodelling in old obese Zucker rat mesenteric arteries. Cardiovascular research, 86(3), 516-525

• You D, Loufrani L, Baron C, Levy BI, Widdop RE, Henrion D (2005). High blood pressure reduction reverses angiotensin II type 2
receptor-mediated vasoconstriction into vasodilation in spontaneously hypertensive rats. Circulation, 111(8), 1006-11

• Le Faucheur A, Abraham P, Jaquinandi V, Bouye P, Saumet JL, Noury-Desvaux B (2008). Measurement of walking distance and
speed in patients with peripheral arterial disease - A novel method using a global positioning system. CIRCULATION, 117(7), 897-
904

• Guillet V, Gueguen N, Cartoni R, Chevrollier A, Desquiret V, Angebault C, Amati-Bonneau P, Procaccio V, Bonneau D, Martinou
JC, Reynier P (2011). Bioenergetic defect associated with mKATP channel opening in a mouse model carrying a mitofusin 2
mutation. The FASEB journal : official publication of the Federation of American Societies for Experimental Biology, 25(5), 1618-1627

• Duong Van Huyen JP, Vessières E, Perret C, Troise A, Prince S, Guihot AL, Barbry P, Henrion D, Bruneval P, Laurent S, Lelièvre-
Pégorier M, Fassot C (2010). In utero exposure to maternal diabetes impairs vascular expression of prostacyclin receptor in rat
offspring. Diabetes, 59(10), 2597-602

Daniel Henrion
Integrated Neurovascular and Mitochondrial Biology
(www.bnmi.fr)
Angers U 1083 / Daniel Henrion

Vascular and mitochondrial functions in metabolic diseases (hypertension, diabetes,
obesity) and rare mitochondrial diseases

Research brief
Resistance arteries play a key role in controlling local blood flow. They are sensitive to pressure and
flow (shear stress) that induce myogenic tone and flow-mediated dilation. The structure of resistance
arteries undergoes rapid remodeling after chronic flow changes in physiological conditions such as
growth, exercise or pregnancy and in ischemic diseases. Our laboratory is investigating the
mechanisms of flow-mediated dilation and remodeling in aging, associated with risk factors such as
diabetes, obesity and stress. Our investigation of vascular remodeling involves: a) a study of flow-
triggered mechanotransduction and mitochondrial dynamics, b) a study of animal models of aging in
association with risk factors and c) a study of animal and human models of mitochondrial disorders. In
all these models, we are studying vascular and mitochondrial functions, epigenetic changes induced by
the risk factors. The contribution of the adrenal medullary tissue (via the release of catecholamines and
other peptides) in stress-related vascular disorders is also addressed. The investigation of vascular and
mitochondrial disorders will take into account the interaction between the two domains and benefit from
the expertise of the clinicians working in these fields.

Inserm / CNRS / Université d' Angers

Key facts

• Team:
Researchers: 35
Technicians: 8
PhD students: 12
Postdoc fellows: 6
• Translational

approaches:
Patents: 2
Clinical research grants: 4
Industry partners: 4
• International research

links:
Europe, United States,
China, Australia

Keywords
• Microcirculation
• mecanotransduction
• GPCRs
• mitochondria
• adrenal medullary tissue
• hypertension
• metabolic syndrome
• Local blood flow
• bio-computing
• resistance arteries
• confocal microscopy
• electrophysiology

Biological
resources

Contact: Daniel Henrion
daniel.henrion@inserm.fr

ITMO Circulation,
Metabolism, Nutrition
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Publications

• We are studying the role of polycystins in the mechanosensory function of vascular cells. Cellular and
animal models of genetic inactivation or over-expression of polycystins have been developed in the
laboratory. This project of functional genomics is dedicated to study the role of polycystins in vascular
physiopathology with the aim of developing novel molecular markers and elaborate therapeutical
strategies. Electrophysiology, calcium imaging and vascular physiology are the main methodologies
used in the laboratory.

Methodologies used

• Honoré E, Maingret F, Lazdunski M, Patel AJ (2002). An intracellular proton sensor commands lipid- and mechano-gating of the
K(+) channel TREK-1. EMBO JOURNAL, 21(12), 2968-76

• Honoré E, Patel AJ, Chemin J, Suchyna T, Sachs F (2006). Desensitization of mechano-gated K2P channels. PROCEEDINGS OF
THE NATIONAL ACADEMY OF SCIENCES OF THE UNITED STATES OF AME, 103(18), 6859-64

• Chemin J, Patel A, Duprat F, Zanzouri M, Lazdunski M, Honoré E (2005). Lysophosphatidic acid-operated K+ channels. Journal of
Biological Chemistry, 280(6), 4415-21

• Sharif-Naeini R, Folgering JH, Bichet D, Duprat F, Lauritzen I, Arhatte M, Jodar M, Dedman A, Chatelain FC, Schulte U, Retailleau
K, Loufrani L, Patel A, Sachs F, Delmas P, Peters DJ, Honoré E (2009). Polycystin-1 and -2 dosage regulates pressure sensing.
Cell, 139(3), 587-96

• Honoré E (2007). The neuronal background K2P channels: focus on TREK1. Nature reviews. Neuroscience, 8(4), 251-61

• Chemin J, Patel AJ, Duprat F, Lauritzen I, Lazdunski M, Honoré E (2005). A phospholipid sensor controls mechanogating of the K+
channel TREK-1. EMBO JOURNAL, 24(1), 44-53

Eric Honoré
Mechanotransduction and reno-vascular physiopathology

Nice UMR 7275 / Pascal Barbry

The combination of molecular and integrated physiology to decipher the basic
mechanisms of cellular mechanosensory transduction.

Research brief
Mutations in the genes PKD1 and PKD2, encoding the polycystins TRPP1 and TRPP2, provoke
autosomal dominant polycystic kidney disease (ADPKD). This is one of the most frequent inherited
kidney diseases with a prevalence of about 1/1000 leading ultimately to kidney failure. Arterial
hypertension, cerebral aneurysms and prolapse of the mitral valve are also associated  with ADPKD.
The molecular and cellular mechanisms linking polcystins with the cardio-vascular phenotype are still
unknown.
The objectives of this project are two-fold. Firstly, the understanding of the physiological role of
polycystins at the level of the endothelium and arterial smooth muscle, focusing on the role of this
complex in cellular mechanotransdduction (flow and pressure sensing). Secondly, the identification of
the molecular and cellular mechanisms which are implicated in the formation of cerebral aneurysms
associated with ADPKD.

CNRS / Université de Nice Sophia-Antipolis

Key facts

• Team:
Researchers: 4
Technicians: 2
PhD students: 1
Postdoc fellows: 3
• Translational

approaches:
Patents: -
Clinical research grants: -
Industry partners: -
• International research

links:
Europe, United States,
Australia

Keywords
• ion channels
• mechanotransduction
• arterial
• vascular
• hypertension
• aneurysms
• polycystic kidney disease
• polycystin
• pressure
• flow
• electrophysiology
• calcium imaging
• myography
• arterial physiology
• microcirculation

Biological
resources
• Transgenic animals
• cell lines

Contact: Eric Honoré
honore@ipmc.cnrs.fr

ITMO Circulation,
Metabolism, Nutrition
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Mechanosensory transduction and associated disease states
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Publications

• Molecular modelling and molecular biology: 3D model of enzyme or GPCRs and site-directed
mutagenesis studies - Screening of chemical libraries - Pharmacological studies: binding, cAMP
production, [Ca2+]i mobilization, internalization followed by confocal microscopy - Neuroanatomical
studies: immunohistochemistry, in situ hybridization - Purification of peptides by HPLC and
radioimmunoassay - Enzymatic studies: expression of recombinant enzymes, purification, Western-blot
analysis, enzymatic activity - Physiological studies: measurement of vasopressin release, drinking
behavior, diuresis, plasma and urinary electrolytes, food intake - Blood pressure, vessel vasoreactivity -
Cardiac function: cardiac contractility, heart rate, cardiac output.

Methodologies used

• Fournie-Zaluski MC, Fassot C, Valentin B, Djordjijevic D, Reaux-Le Goazigo A, Corvol P, Roques BP, Llorens-Cortes C (2004).
Brain renin-angiotensin system blockade by systemically active aminopeptidase A inhibitors: a potential treatment of salt-dependent
hypertension. PROCEEDINGS OF THE NATIONAL ACADEMY OF SCIENCES OF THE UNITED STATES OF AME, 101(20), 7775-
80

• De Mota N, Reaux-Le Goazigo A, El Messari S, Chartrel N, Roesch D, Dujardin C, Kordon C, Vaudry H, Moos F, Llorens-Cortes C
(2004). Apelin, a potent diuretic neuropeptide counteracting vasopressin actions through inhibition of vasopressin neuron activity and
vasopressin release. PROCEEDINGS OF THE NATIONAL ACADEMY OF SCIENCES OF THE UNITED STATES OF AME, 101(28),
10464-9

• Chartrel N, Alvear-Perez R, Leprince J, Iturrioz X, Reaux-Le Goazigo A, Audinot V, Chomarat P, Coge F, Nosjean O, Rodriguez M,
Galizzi JP, Boutin JA, Vaudry H, Llorens-Cortes C (2007). Comment on "Obestatin, a peptide encoded by the ghrelin gene, opposes
ghrelin's effects on food intake". Science (New York, N.Y.), 315(5813), 766; author reply 766

• Bodineau L, Frugiere A, Marc Y, Inguimbert N, Fassot C, Balavoine F, Roques B, Llorens-Cortes C (2008). Orally active
aminopeptidase A inhibitors reduce blood pressure - A new strategy for treating hypertension. HYPERTENSION, 51(5), 1318-1325

• Iturrioz X, Alvear-Perez R, De Mota N, Franchet C, Guillier F, Leroux V, Dabire H, Le Jouan M, Chabane H, Gerbier R, Bonnet D,
Berdeaux A, Maigret B, Galzi JL, Hibert M, Llorens-Cortes C (2010). Identification and pharmacological properties of E339-3D6, the
first nonpeptidic apelin receptor agonist. The FASEB journal : official publication of the Federation of American Societies for
Experimental Biology, 24(5), 1506-1517

• Marc Y, Gao J, Balavoine F, Michaud A, Roques BP, Llorens-Cortes C (2012). Central antihypertensive effects of orally active
aminopeptidase A inhibitors in spontaneously hypertensive rats. Hypertension, 60(2), 411-8

Catherine Llorens-Cortes
Neuropeptides Centraux et Régulations Hydrique et
Cardiovasculaire -Central neuropeptides in the regulation
of body fluid homeostasis and cardiovascular functions

Paris U 1050 / Alain Prochiantz

Our work is to identify new therapeutic targets (enzymes involved in the metabolism
of peptides or their receptors) involved in the control of water balance and
cardiovascular functions. The synthesis of blocking molecules of these targets drives
the potential development of clinical agents.

Research brief
BRAIN RENIN-ANGIOTENSIN SYSTEM (RAS). We showed in the brain RAS that aminopeptidase A
(APA) generates angiotensin III (AngIII) from AngII and that brain AngIII exerts a tonic stimulatory effect
on the control of blood pressure (BP) in hypertensive animals. In coll. with the team of B. Roques
(U640), we designed the first specific and selective APA inhibitor, EC33 and we showed that the
inhibition of brain APA decreases BP. Brain APA constitutes a potential therapeutic target for the
treatment of hypertension. We produced a new APA inhibitor, RB150 able, after administration by oral
route, to cross the intestinal, hepatic and blood brain barriers, to block the activity of the brain RAS and
to normalize BP in hypertensive animals. We pursue the preclinal development of RB150 with Quantum
Genomics. APELINERGIC SYSTEM. We isolated an orphan receptor which was shown to be the
receptor of a new peptide, apelin. We demonstrated that apelin and its receptor are expressed together
with vasopressin (AVP) in hypothalamic neurons. We showed that the icv injection of apelin in lactating
rats decreased the activity of these neurons and the systemic secretion of AVP, resulting in aqueous
diuresis. Apelin is a natural inhibitor of the anti-diuretic effects of AVP. We showed that in rats and
humans, apelin and AVP are regulated in opposite manners by osmotic stimuli. In addition, apelin
decreases BP, improves cardiac contractility. Apelin controls water balance and cardiovascular
functions.

Inserm / Collège de France

Key facts

• Team:
Researchers: 2
Technicians: 3
PhD students: -
Postdoc fellows: 4
• Translational

approaches:
Patents: 6
Clinical research grants: 1
Industry partners: 1
• International research

links:
Europe, United States,
Brazil

Keywords
• Brain
• angiotensins
• apelin
• G-protein coupled
receptors
• monozinc
aminopeptidases
• vasopressin
• water balance
• cardiovascular functions.
• Molecular modelling
• molecular biology
• cellular biology
• binding
• cAMP production
• [Ca2+]i mobilization
• internalization

Biological
resources

Contact: Catherine Llorens-Cortes
c.llorens-cortes@college-de-france.fr
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Publications

- We are using a multidisciplinary approach combining gene discovery approach for complex human
diseases
- Cell culture, cell biology: vascular cell proliferation, adhesion, migration, cell velocity,
videomicroscopy, 2-D and 3-D angiogenesis models, normoxia, hypoxia
- Gene/protein structure function analysis (molecular biology, transcriptomics, extracellular matrix
proteomics, transfection, mutagenesis)
- Animal models, transgenic mice, cardiovascular functional exploration, cancer, metastases.
- Vascular development (animal models, zebrafish studied by confocal, second harmony, bi-photon,
and electron microscopy)

Methodologies used

• Galaup A, Gomez E, Souktani R, Durand M, Cazes A, Monnot C, Teillon J, Le Jan S, Bouleti C, Briois G, Philippe J, Pons S, Martin
V, Assaly R, Bonnin P, Ratajczak P, Janin A, Thurston G, Valenzuela DM, Murphy AJ, Yancopoulos GD, Tissier R, Berdeaux A,
Ghaleh B, Germain S. (2011). Protection Against Myocardial Infarction and No-Reflow Through Preservation of Vascular Integrity by
Angiopoietin-Like 4. Circulation, 125(1), 140-149

• Bignon M, Pichol-Thievend C, Hardouin J, Malbouyres M, Bréchot N, Nasciutti L, Barret A, Teillon J, Guillon E, Etienne E, Caron M,
Joubert-Caron R, Monnot C, Ruggiero F, Muller L, Germain S. (2011). Lysyl oxidase-like protein-2 regulates sprouting angiogenesis
and type IV collagen assembly in the endothelial basement membrane. Blood, 118(14), 3979-3989

• Germain S, Eichmann A (2010). VEGF and ephrin-B2: a bloody duo. Nature medicine, 16(7), 752-4

• Germain S, Monnot C, Muller L, Eichmann A (2010). Hypoxia-driven angiogenesis: role of tip cells and extracellular matrix
scaffolding. Current opinion in hematology, 17(3), 245-51

• Chomel C, Cazes A, Faye C, Bignon M, Gomez E, Ardidie-Robouant C, Barret A, Ricard-Blum S, Muller L, Germain S, Monnot C
(2009). Interaction of the coiled-coil domain with glycosaminoglycans protects angiopoietin-like 4 from proteolysis and regulates its
antiangiogenic activity. The FASEB journal : official publication of the Federation of American Societies for Experimental Biology,
23(3), 940-9

• Galaup A, Cazes A, Le Jan S, Philippe J, Connault E, Le Coz E, Mekid H, Mir LM, Opolon P, Corvol P, Monnot C, Germain S
(2006). Angiopoietin-like 4 prevents metastasis through inhibition of vascular permeability and tumor cell motility and invasiveness.
PROCEEDINGS OF THE NATIONAL ACADEMY OF SCIENCES OF THE UNITED STATES OF AME, 103(49), 18721-6

Stéphane Germain
Role of Matrix Proteins in Hypoxia and Angiogenesis

Paris CIRB College de France / Alain
Prochiantz

Our goal is to understand how endothelial cells respond to hypoxia in order to identify
new specific markers of hypoxia-induced angiogenesis and new potential therapeutic
targets in cancer and ischemic cardiovascular diseases

Research brief
Biological events that permits an organism to maintain tissue viability in hypoxia remains poorly
understood. How hypoxic endothelial cells integrate chemical signals with mechanical cues from their
local microenvironment to protect vascular integrity during ischemic insult and/or induce functional
capillary networks that exhibit specialized form remains an open question. A key role of hypoxia in
regulating endothelial function is nevertheless established and growing evidence shows that
angiogenesis, blood vessels formation by sprouting or growth of preexisting vessels, can be triggered
by hypoxia, both during development and in pathological conditions.
Our efforts have recently been focused on characterizing the role of Lysyl Oxidase-like 2,
Thrombospondin-1 and Angiopoietin-like 4 in regulating angiogenesis and vascular integrity. The
complementary technical expertise of the members of the team together with the established
collaborations with clinicians (Pathology, Urology, Cancer and Biochemistry departments, Hopital Saint-
Louis and HEGP) led to the definition of angptl4 mRNA as an accurate marker for primary ccRCC
diagnosis. Altogether, our studies aimed at better understanding of the complex interplay between
endothelial cells and soluble growth factors and mechanical factors from the extracellular matrix  will
certainly have significant implications for understanding the regulation of developmental and
pathological angiogenesis driven by hypoxia.

CNRS / Inserm / Université de Paris 06 (Université Pierre et
Marie Curie)

Key facts

• Team:
Researchers: 3
Technicians: 4
PhD students: 3
Postdoc fellows: 2
• Translational

approaches:
Patents: 2
Clinical research grants: 2
Industry partners: -
• International research

links:
Europe, United States,
Brazil

Keywords
• angiogenesis
• vascular biology
• ischemic cardiovascular
diseases
• cancer
• hypoxia
• cell culture
• microscopy
• animal models
• Translational Studies
• biomarkers

Biological
resources
• Biobank (DNA, serum and
plasma): Tumor bank
(Hopital Saint-Louis);
Prospective Investigation of
the Vasculature in Uppsala
Seniors (PIVUS)
• Human vascular tissues
and cell biobank
• Experimental models of
acute myocardial infarction
and stroke (mouse, rat and
rabbit)
- Primary culture (Venous
and arterial endothelial and
vascular smooth muscle
cells)
- Ex vivo models of
angiogenesis and
lymphangiogenesis (arterial
rings, lymphatic thoratic
duct assay)
- Animal models of
angiogenesis and
lymphangiogenesis (tumor
models, metastatic models,
ischemic models,
lymphangioma)

Contact: Stéphane Germain
0144271664 stephane.germain@college-de-france.fr
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Schematic drawing of a filopodial-extending tip cell (dark gray) migrating
toward the hypoxic area (gray gradient)

Three dimensional-image rebuilt from confocal images showing extravasation of FITC-beads (green) from hearts subjected to
ischemia-reperfusion stained with anti-CD31 (red) and anti-NG2 (blue) antibodies. Scale bar=2 m

This assay combines cells grown on Cytodex microcarrier beads with fibrin to provide an easy, rapid, and reliable method for
evaluating and measuring angiogenic activity
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Publications

• Cohort evaluation
• Genotyping plateforms
• Mass spectrometry (Metabolomics)
• Magnetic Resonance Imaging (collaborative work)
• Rat model of metabolic syndrome
• Murine models of thrombosis and obesity
• Cell cultures, flow chamber, microscopy
• Biological evaluation (cytometry, qPCR, …)

Methodologies used

• Tregouet DA, Heath S, Saut N, Biron-Andreani C, Schved JF, Pernod G, Galan P, Drouet L, Zelenika D, Juhan-Vague I, Alessi MC,
Tiret L, Lathrop M, Emmerich J, Morange PE (2009). Common susceptibility alleles are unlikely to contribute as strongly as the FV
and ABO loci to VTE risk: results from a GWAS approach. Blood -New York-, 113(21), 5298-5303

• Morange PE, Bezemer I, Saut N, Bare L, Burgos G, Brocheton J, Durand H, Biron-Andreani C, Schved JF, Pernod G, Galan P,
Drouet L, Zelenika D, Germain M, Nicaud V, Heath S, Ninio E, Delluc A, Münzel T, Zeller T, Brand-Herrmann SM, Alessi MC, Tiret L,
Lathrop M, Cambien F, Blankenberg S, Emmerich J, Trégouët DA, Rosendaal FR (2010). A Follow-Up Study of a Genome-wide
Association Scan Identifies a Susceptibility Locus for Venous Thrombosis on Chromosome 6p24.1. American journal of human
genetics, 86(4), 592-595

• Cuisset T, Morange PE, Quilici J, Bonnet JL, Gachet C, Alessi MC (2011). Paraoxonase-1 and clopidogrel efficacy. Nature
medicine, 17(9), 1039; author reply 1042-4

• Robert P, Canault M, Farnarier C, Nurden A, Grosdidier C, Barlogis V, Bongrand P, Pierres A, Chambost H, Alessi MC (2011). A
novel leukocyte adhesion deficiency III variant: kindlin-3 deficiency results in integrin- and nonintegrin-related defects in different
steps of leukocyte adhesion. Journal of immunology (Baltimore, Md. : 1950), 186(9), 5273-83

• Martin JC, Canlet C, Delplanque B, Agnani G, Lairon D, Gottardi G, Bencharif K, Gripois D, Thaminy A, Paris A (2009). 1H NMR
metabonomics can differentiate the early atherogenic effect of dairy products in hyperlipidemic hamsters. Atherosclerosis, 206(1),
127-33

• Dutour A, Achard V, Sell H, Naour N, Collart F, Gaborit B, Silaghi A, Eckel J, Alessi MC, Henegar C, Clément K (2010). Secretory
type II phospholipase A2 is produced and secreted by epicardial adipose tissue and overexpressed in patients with coronary artery
disease. The Journal of clinical endocrinology and metabolism, 95(2), 963-7

Marie-Christine Alessi
Nutrition, Obesity and Thrombotic risk (NORT)
Thrombosis  biomarkers – Vascular and Haemostasis
dysfunction during obesity
Marseille UMR 1062 Inserm 1260 Inra /

Marie-Christine Alessi

Thrombosis is a major clinical problem. Through the study of large populations and
rare diseases we aim to identify hereditary and non-hereditary components that
contribute to haemostasis and thrombosis. Our major goal is to identify relevant
biomarkers and new therapeutical targets.

Research brief
The formation of thrombi at sites of vessel lesions is a major clinical problem. Thrombosis results from
the interaction of genetic and environmental risk factors. Progress in this field requires the identification
of specific hereditary and environmental risk factors in affected individuals and of the design of new
antithrombotic therapies. Emerging technologies are beginning to allow the unbiased characterization
of variation in genes, RNA, proteins and metabolites associated with thrombotic conditions. These
approaches will lead us to identify genes, epigenetic and metabolites variations that could be
biomarkers themselves or will point to circulating markers of thrombosis for further exploration.
Furthermore, by studying rare inherited diseases causing platelet dysfunction or low platelet counts, we
aim to identify new pathways involved in thrombosis. Our second objective is to investigate the
relationships between haemostasis/thrombosis and environment. We will examine how nutrition and
obesity can affect thrombosis and the cardiovascular pathophysiology. Several projects have been
implemented to identify metabolic players involved in thrombotic disorders induced by lipids and
micronutrients intake. During obesity, expansion of ectopic fat (epicardial and perivascular depots) may
exert adverse lipotoxic, prothrombotic, and proinflammatory effects. Using noninvasive imaging we will
unveil the direct myocardial and vascular targets of ectopic adipose tissue action.

Inserm / INRA / Université de Aix-Marseille 2 (Université de la
Méditerranée)

Key facts

• Team:
Researchers: 11
Technicians: 4
PhD students: 6
Postdoc fellows: 3
• Translational

approaches:
Patents: 1
Clinical research grants: 3
Industry partners: 6
• International research

links:
Europe, United States

Keywords
• Thrombosis
• Cardiovascular
• Pathophysiology
• Biomarkers
• Haemostasis
• Platelets
• Adipose tissue
• Nutrition
• Metabolomics

Biological
resources
• Cohorts of patients
(thrombosis)
• Family of rare haemostatic
disease
• Animal models
• Cell lines
(megacaryocytes)

Contact: Marie-Christine Alessi
0491324506 Marie-Christine.Alessi@univmed.fr
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Publications

• At the fundamental stage:
- Identification of reactive oxygen and nitrogen species with electron spin resonance spectroscopy
- Models of ischemia-reperfusion injury in vitro and in vivo, of anthracycline-induced chronic
cardiotoxicity and of postnatal overfeeding in mice and rats
• At the clinical stage: Observatoire des Infarctus de Côte d’Or (RICO) survey

Methodologies used

• Lorgis L, Cottenet J, Molins G, Benzenine E, Zeller M, Aube H, Touzery C, Hamblin J, Gudjoncik A, Cottin Y, Quantin C (2013).
Outcomes after acute myocardial infarction in HIV-infected patients: analysis of data from a French nationwide hospital medical
information database. Circulation, 127(17), 1767-74

• Habbout A, Guenancia C, Lorin J, Rigal E, Fassot C, Rochette L, Vergely C (2013). Postnatal overfeeding causes early shifts in
gene expression in the heart and long-term alterations in cardiometabolic and oxidative parameters. PLOS ONE, 8(2), e56981

• Coutinho T, Goel K, Corrêa de Sá D, Carter RE, Hodge DO, Kragelund C, Kanaya AM, Zeller M, Park JS, Kober L, Torp-Pedersen
C, Cottin Y, Lorgis L, Lee SH, Kim YJ, Thomas R, Roger VL, Somers VK, Lopez-Jimenez F (2013). Combining body mass index with
measures of central obesity in the assessment of mortality in subjects with coronary disease: role of "normal weight central obesity".
Journal of the American College of Cardiology, 61(5), 553-60

• Saliques S, Teyssier JR, Vergely C, Lorgis L, Lorin J, Farnier M, Donzel A, Sicard P, Berchoud J, Lagrost AC, Touzery C, Ragot S,
Cottin Y, Rochette L, Zeller M (2011). Circulating leukocyte telomere length and oxidative stress: a new target for statin therapy.
Atherosclerosis, 219(2), 753-60

• Richard C, Ghibu S, Delemasure-Chalumeau S, Guilland JC, Des Rosiers C, Zeller M, Cottin Y, Rochette L, Vergely C (2011).
Oxidative stress and myocardial gene alterations associated with Doxorubicin-induced cardiotoxicity in rats persist for 2 months after
treatment cessation. The Journal of pharmacology and experimental therapeutics, 339(3), 807-14

• Lorgis L, Zeller M, Dentan G, Sicard P, Buffet P, L'Huillier I, Beer JC, Vincent-Martin M, Makki H, Gambert P, Cottin Y, RICO
Survey Working Group (2009). Prognostic value of N-terminal pro-brain natriuretic peptide in elderly people with acute myocardial
infarction: prospective observational study. BMJ (Clinical research ed.), 338, b1605

Catherine Vergely / Yves Cottin
Oxidative Stress and Cardiovascular Risk: Fundamental
and Clinical Interplay
Dijon U 866 / Laurent Lagrost

The scientific objective of our team is to identify and determine the function of
modulators of nitro-oxidative stress involved in cardiovascular pathologies, in the
relationship between fundamental and clinical aspects

Research brief
One of the strong points of our team is the constant interplay between clinical and fundamental topics
in the domain of cardiovascular pathophysiology. Overweight, diabetes and hypertension, which are
fully recognised cardiovascular risk factors in humans, are currently being investigated in our
Laboratory with models that explore the role of a lipid enriched diet or of post-natal overfeeding in mice
and rats. It is now well established that CHRONIC nitro-oxidative stress and inflammation occur during
the early phases of the developing cardiovascular pathology, and might be explored with physico-
chemical (electron spin resonance) and molecular approaches.
These cardiovascular risk factors initiate metabolic abnormalities (glucose/insulin imbalance,
dyslipidaemia, liberation ADMA or shortening of telomeres) and cardiovascular disease such as
hypertension and atherosclerosis. Ischemia and cell injury are the terminal consequences of these
metabolic and functional abnormalities, leading to acute coronary events. But cell injury might also be
encountered during cardiovascular surgery with cardiopulmonary bypass and some treatments
(anthracycline). ACUTE nitro-oxidative stress and inflammation occur during these events, and can
also be explored with physico-chemical and molecular approaches. We aim to determine the potential
endogenous or exogenous protective pathways which may lessen the consequences of these
deleterious processes.

CHU / Inserm / Université de Dijon (Université de Bourgogne)

Key facts

• Team:
Researchers: 10
Technicians: 1
PhD students: 7
Postdoc fellows: 1
• Translational

approaches:
Patents: 3
Clinical research grants: 2
Industry partners: 3
• International research

links:
Europe, United States,
Canada

Keywords
• Oxidative stress
• Myocardial Infarction
• Ischemia
• ADMA
• Overweight
• Electron spin resonance
• Isolated organs
• Echocardiography

Biological
resources
• Electron spin resonance
• RICO survey
• Isolated perfused hearts
• Rodents’
echocardiography
• Oxidative stress
biochemistry

Contact: Catherine Vergely
03 80 39 34 60 catherine.vergely@u-bourgogne.fr
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Publications

• In vivo kinetic studies in humans with stable isotopes
• Ex vivo on vasorelaxetion using rabbit aorta rings
• Animal studies
• Cell culture
• Hepatic tissue explants

Methodologies used

• Petit JM, Guiu B, Masson D, Duvillard L, Jooste V, Buffier P, Terriat B, Bouillet B, Brindisi MC, Loffroy R, Robin I, Hillon P, Cercueil
JP, Verges B (2010). Specifically PNPLA3-mediated accumulation of liver fat in obese patients with type 2 diabetes. The Journal of
clinical endocrinology and metabolism, 95(12), E430-6

• Duvillard L, Dautin G, Florentin E, Petit JM, Gambert P, Vergès B (2010). Changes in apolipoprotein B100-containing lipoprotein
metabolism due to an estrogen plus progestin oral contraceptive: a stable isotope kinetic study. The Journal of clinical endocrinology
and metabolism, 95(5), 2140-6

• Jourdan T, Djaouti L, Demizieux L, Gresti J, Vergès B, Degrace P (2010). CB1 antagonism exerts specific molecular effects on
visceral and subcutaneous fat and reverses liver steatosis in diet-induced obese mice. Diabetes, 59(4), 926-34

• Duvillard L, Dautin G, Florentin E, Jeannin A, Pais de Barros JP, Lagrost L, Petit JM, Gambert P, Vergès B (2009). Increased
apolipoprotein AI production rate and redistribution of high-density lipoprotein size induced by estrogen plus progestin as oral
contraceptive. The Journal of clinical endocrinology and metabolism, 94(12), 4891-7

• Petit JM, Guiu B, Terriat B, Loffroy R, Robin I, Petit V, Bouillet B, Brindisi MC, Duvillard L, Hillon P, Cercueil JP, Verges B (2009).
Nonalcoholic fatty liver is not associated with carotid intima-media thickness in type 2 diabetic patients. The Journal of clinical
endocrinology and metabolism, 94(10), 4103-6

• Vergès B, Florentin E, Baillot-Rudoni S, Monier S, Petit JM, Rageot D, Gambert P, Duvillard L (2008). Effects of 20 mg rosuvastatin
on VLDL1-, VLDL2-, IDL- and LDL-ApoB kinetics in type 2 diabetes. DIABETOLOGIA, 51(8), 1382-90

Bruno Vergès
Pathophysiology of dyslipidemia
Dijon U 866 / Laurent Lagrost

The work of our team is dedicated to the study of the pathophysiology of dyslipidemia
in humans, mostly dyslipidemia associated with diabetes and insulin-resistance.

Research brief
Our group includes scientists and physicians who are working on both sides (clinic and research). This
allows us to perform in vitro, animal and human studies. An important part of our research is dedicated
to the pathophysiology of diabetic dyslipidemia, which is highly atherogenic. In this respect, we have
been able
• to show that adiponectin is an important modulator of HDL catabolism and that low adiponectinemia is
a major factor involved in low HDL-cholesterol level in patients with insulin resistance,
• to study, in type 2 diabetes, the association between  liver fat content and lipid disorders. We have
shown that this association was influenced by adiponutrin polymorphism,
• to show that the vasorelaxant effect of HDLs was lost in patients with diabetes and in obese insulin-
resistant individuals.
Moreover, we have performed several studies analyzing the effects of therapies on diabetic
dyslipidemia (insulin pumps, rosuvastatin, glitazones, endocanabinoid antagonists) using in vitro,
animals and human in vivo kinetic studies.
In the following years, we plan, to perform studies in the same direction on the pathophysiology of
diabetic dyslipidemia (role of adiponectin on lipid metabolism, influence of fat liver fat content on
diabetic dyslipidemia, role of insulin on VLDL secretion, vasorelaxant effect of HDLs) and the effects of
therapies on diabetic dyslipidemia (glitazones, Liraglutide, inactivation of the endocanabinoid system
with new agents)

Inserm / CHU / Université de Dijon (Université de Bourgogne)

Key facts

• Team:
Researchers: 7
Technicians: 6
PhD students: 4
Postdoc fellows: -
• Translational

approaches:
Patents: -
Clinical research grants: 2
Industry partners: 3
• International research

links:
Europe, Australia

Keywords
• Obesity
• Diabetes
• Lipids
• Apolipoprotein
• HDL
• Liver fat
• Adiponectin
• Kinetic study
• Stable isotopes

Biological
resources
• plasma samples from
patients
• mice and rats
obesitymodels
• cell cultures
• liver tissue explants
• fat tissue explants

Contact: Bruno Vergès
bruno.verges@chu-dijon.fr
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In vivo kinetic studies

Ex vivo, in vitro and animal studies

pathophysiology of dyslipidemia: Results and research program
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Publications

• • In vivo (echography, laser doppler, telemetry) and in vitro (myography, arteriography, langerdorff)
approaches: animal models (pharmacology, knock out).
• • Cell culture (primary cells and cell lines) and biology (flow cytometry, confocal microscopy, patch
clamp, oxygraphy). Molecular biology (quantitative PCR, Western blot, gene silencing)
• • Clinical studies (epidemiology, pharmacology, genetics).

Methodologies used

• Martinez MC, Andriantsitohaina R (2011). Microparticles in angiogenesis: therapeutic potential. Circulation research, 109(1), 110-9

• Priou P, Gagnadoux F, Tesse A, Mastronardi ML, Agouni A, Meslier N, Racineux JL, Martinez MC, Trzepizur W, Andriantsitohaina
R (2010). Endothelial dysfunction and circulating microparticles from patients with obstructive sleep apnea. The American journal of
pathology, 177(2), 974-83

• Chalopin M, Tesse A, Martinez MC, Rognan D, Arnal JF, Andriantsitohaina R (2010). Estrogen Receptor Alpha as a Key Target of
Red Wine Polyphenols Action on the Endothelium. PLOS ONE, 5(1)

• Mostefai HA, Meziani F, Mastronardi ML, Agouni A, Heymes C, Sargentini C, Asfar P, Martinez MC, Andriantsitohaina R (2008).
Circulating Microparticles from Patients with Septic Shock Exert Protective Role in Vascular Function. AMERICAN JOURNAL OF
RESPIRATORY AND CRITICAL CARE MEDICINE, 178(11), 1148-1155

• Agouni A, Mostefai HA, Porro C, Carusio N, Favre J, Richard V, Henrion D, Martínez MC, Andriantsitohaina R (2007). Sonic
hedgehog carried by microparticles corrects endothelial injury through nitric oxide release. The FASEB journal : official publication of
the Federation of American Societies for Experimental Biology, 21(11), 2735-41

• Martínez MC, Larbret F, Zobairi F, Coulombe J, Debili N, Vainchenker W, Ruat M, Freyssinet JM (2006). Transfer of differentiation
signal by membrane microvesicles harboring hedgehog morphogens. Blood -New York-, 108(9), 3012-20

Ramaroson Andriantsitohaina
Oxidative stress and metabolic diseases
Angers SOPAM / Ramaroson

Andriantsitohaina

Translational research depicting the role of oxidative stress in metabolic diseases
with special interest in microparticles and in the potential therapeutic of polyphenols
to correct the deleterious effects related with oxidative stress.

Research brief
Our project covers longitudinal research, from the molecular to the whole animal using multidisciplinary
approaches (pharmacology, physiology, integrative biology, cell and molecular biochemistry. ...). The
project focuses on translational research depicting the role of oxidative stress in metabolic diseases
with special interest in mitochondrial function.
The main objective is to better understand the molecular and cellular mechanisms involved in metabolic
syndrome (MetS), obesity, obstructive sleep apnea-hypopnea syndrome (OSAHS)) in order to propose
double approaches including therapeutic and nutritional interventions. The overall aims are to
understand the interplay between circulating microparticles with monocytes/macrophages, adipocytes
as well as cardiac, endothelial and vascular smooth muscle cells, and to assess their contribution to the
cardiometabolic consequences of MetS and OSAHS.
The second objective is to get insights in the effect of small molecules known as disruptors on cell
metabolism, lipid storage, and cell proliferation. It is intended to test the hypothesis that these metabolic
disruptors can explain metabolic pathologies.
We will continue our studies of plant polyphenols as nutrient and potential therapeutic molecules in
order to correct metabolic and cardiovascular disorders with special interest on its target that we have
recently discovered, the alpha isoform of the oestrogen receptor.

Inserm / Université d' Angers

Key facts

• Team:
Researchers: 4
Technicians: 5
PhD students: 6
Postdoc fellows: -
• Translational

approaches:
Patents: 3
Clinical research grants: 3
Industry partners: -
• International research

links:
Europe, United States,
Canada

Keywords
• Oxidative stress
• metabolic diseases
• polyphenols
• microparticles
• Flow cytometry
• confocal microscopy
• oxygraphy
• myography
• molecular biology

Biological
resources
• Cohorts

Contact: Ramaroson Andriantsitohaina
ramaroson.andriantsitohaina@univ-angers.fr
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Publications

• Cell culture, cell migration assays (Boyden’s Chamber), molecular biology including MicroRNA
• In vitro mineralization assays, osteoclast differentiation
• Cranial window technique, isolated cerebral micro-vessel preparation
• Echocardiography, pulse wave velocity, cardiac hemodynamics
• Ex vivo vascular exploration, histomorphometry

Methodologies used

• Taïbi F, Metzinger-Le Meuth V, M'baya-Moutoula E, Djelouat MS, Louvet L, Bugnicourt JM, Poirot S, Bengrine A, Chillon JM,
Massy ZA, Metzinger L (2014). Possible involvement of microRNAs in vascular damage in experimental chronic kidney disease.
Biochimica et biophysica acta, 1842(1), 88-98

• Hénaut L, Boudot C, Massy ZA, Lopez-Fernandez I, Dupont S, Mary A, Drüeke TB, Kamel S, Brazier M, Mentaverri R (2014).
Calcimimetics increase CaSR expression and reduce mineralization in vascular smooth muscle cells: mechanisms of action.
Cardiovascular research, 101(2), 256-65

• Nikolov IG, Joki N, Galmiche A, Nguyen-Khoa T, Guerrera IC, Guillonneau F, Ivanovski O, Phan O, Maizel J, Marçon F, Benchitrit
J, Lucas A, Edelman A, Lacour B, Drüeke TB, Massy ZA (2013). Farnesyltransferase inhibitor R115777 protects against vascular
disease in uremic mice. Atherosclerosis, 229(1), 42-51

• Bugnicourt JM, Leclercq C, Chillon JM, Diouf M, Deramond H, Canaple S, Lamy C, Massy ZA, Godefroy O. (2011). Presence of
intracranial artery calcification is associated with mortality and vascular events in patients with ischemic stroke after hospital
discharge: a cohort study. Stroke, 42(12), 3447-3453

• Baigent C, Landray MJ, Reith C, Emberson J, Wheeler DC, Tomson C, Wanner C, Krane V, Cass A, Craig J, Neal B, Jiang L, Hooi
LS, Levin A, Agodoa L, Gaziano M, Kasiske B, Walker R, Massy ZA, Feldt-Rasmussen B, Krairittichai U, Ophascharoensuk V,
Fellström B, Holdaas H, Tesar V, Wiecek A, Grobbee D, de Zeeuw D, Grönhagen-Riska C, Dasgupta T, Lewis D, Herrington W,
Mafham M, Majoni W, Wallendszus K, Grimm R, Pedersen T, Tobert J, Armitage J, Baxter A, Bray C, Chen Y, Chen Z, Hill M, Knott
C, Parish S, Simpson D, Sleight P, Young A, Collins R, SHARP Investigators (2011). The effects of lowering LDL cholesterol with
simvastatin plus ezetimibe in patients with chronic kidney disease (Study of Heart and Renal Protection): a randomised placebo-
controlled trial. Lancet, 377(9784), 2181-92

• Maizel J, Six I, Slama M, Tribouilloy C, Sevestre H, Poirot S, Giummelly P, Atkinson J, Choukroun G, Andrejak M, Kamel S,
Mazière JC, Massy ZA (2009). Mechanisms of aortic and cardiac dysfunction in uremic mice with aortic calcification. Circulation,
119(2), 306-13

Ziad Massy
Pathophysiological mechanisms and consequences of
cardiovascular calcifications: role of cardiovascular and
bone remodelling
Amiens U 1088 / Ziad Massy

Direct collaboration between bone and vascular experts in same research group.

Research brief
Cardiovascular calcifications (CVC) are frequently encountered in the general population. They are
associated with a high cardiovascular risk. They are observed with much a greater prevalence in
patients with chronic kidney disease (CKD) and also in patients with inflammatory diseases such as
rheumatoid arthritis. The work done during last few years have allowed us to go along several
important research pathways. We are pursuing our work following several of these research lines, in
particular the role of the calcium-sensing receptor and that of the uremic toxins, the hemodynamic
consequences of CVC, and the identification of novel markers able to predict these soft-tissue
calcifications. We are currently evaluating the role of pro-inflammatory mediators in the pathogenesis of
CVC, by using experimental models and performing clinical investigations. Our research will focus on
the development of innovating therapeutic strategies.
The consequences of our research efforts, based on cell culture models, animal models and human
investigation, should be a better understanding of the molecular mechanisms which are responsible for
CVC. In addition, our research work should permit an easier detection and more adequate follow-up of
the calcification as well as the identification of novel therapeutic targets, with the final goal to improve
the care of patients with CVC, in the presence or absence of CKD, who carry a major cardiovascular
risk.

Inserm / Université d' Amiens (Université de Picardie - Jules
Verne)

Key facts

• Team:
Researchers: 33
Technicians: 5
PhD students: 14
Postdoc fellows: 4
• Translational

approaches:
Patents: 2
Clinical research grants: 12
Industry partners: 25
• International research

links:
Europe, United States,
Brazil

Keywords
• cardiovascular
calcification
• pulse pressure
• bone remodelling
• oxidative stress
• uraemia
• molecular biology
• cardiovascular exploration
• bone cell evaluation

Biological
resources
• primary cell culture
• secondary cell culture
• wild type and knock-out
mice
• biological samples (animal
and human)

Contact: Ziad Massy
+ 33 3 2282 5425 nathalie.bouquet@u-picardie.fr

ITMO Circulation,
Metabolism, Nutrition
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Research project

Vascular calcification (VC) is the result of an active process resulting from an increase in the levels of inducers and/or a decrease in
the levels of inhibitors. VC may be involved in the development of arterial stiffness. However, the molecular mechanisms involved in
these processes and the consequences of VC are not well established. Several therapeutic strategies are available to prevent the
progression of VC but to date they have not led to an improvement of hard patient outcomes.

Study of miRNA mechanism

Study of miRNA mechanism of action in cellular and animal models of vascular calcification and bone remodelling linked to chronic
kidney disease
Aims :
(1) develop the most disregulated miRNAs as innovative biomarkers fo diagnosis and follow-up of CKD patients.
(2) develop miRNAs as groundbreaking targets for CKD treatment.

Vascular calcification mechanisms and treatment

Calcimimetics have been shown to be particularly useful in the control of excessive PTH secretion. However, recent findings from our
laboratory have highlighted the role of allosteric co-activators of the calcium-sensing receptor as inhibitors of the development of
vascular calcification by directly modulating the activity of the calcium-sensing receptor expressed in the vessel wall (Ivanovski et al,
Atherosclerosis 2009;205:55-62. Caudrillier et al, J Nephrol 2010;23:17-22).
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Publications

• cardiovascular and renal phenotyping of dedicated animal models with altered aldo/MR expression

Methodologies used

• Sainte-Marie Y, Cat AND, Perrier R, Mangin L, Soukaseum C, Peuchmaur M, Tronche F, Farman N, Escoubet B, Benitah JP,
Jaisser F (2007). Conditional glucocorticoid receptor expression in the heart induces atrio-ventricular block. FASEB JOURNAL,
21(12), 3133-3141

• Cat AND, Ouvrard-Pascaud A, Tronche F, Clemessy M, Gonzalez-Nunez D, Farman N, Jaisser F (2009). Conditional Transgenic
Mice for Studying the Role of the Glucocorticoid Receptor in the Renal Collecting Duct. ENDOCRINOLOGY, 150(5), 2202-2210

• Perrier R, Richard S, Sainte-Marie Y, Rossier BC, Jaisser F, Hummler E, Benitah JP (2005). A direct relationship between plasma
aldosterone and cardiac L-type Ca2+ current in mice. JOURNAL OF PHYSIOLOGY-LONDON, 569(1), 153-162

• Di Zhang A, Cat AND, Soukaseum C, Escoubet B, Cherfa A, Messaoudi S, Delcayre C, Samuel JL, Jaisser F (2008). Cross-Talk
Between Mineralocorticoid and Angiotensin II Signaling for Cardiac Remodeling. HYPERTENSION, 52(6), 1060U44

• Ouvrard-Pascaud A, Sainte-Marie Y, Benitah JP, Perrier R, Soukaseum C, Cat AND, Royer A, Le Quang K, Charpentier F,
Demolombe S, Mechta-Grigoriou F, Beggah AT, Maison-Blanche P, Oblin ME, Delcayre C, Fishman GI, Farman N, Escoubet B,
Jaisser F (2005). Conditional mineralocorticoid receptor expression in the heart leads to life-threatening arrhythmias. CIRCULATION,
111(23), 3025-3033

Frédéric Jaisser
Pathophysiological role of the mineralocorticoid receptor

Paris U 1138 / Pascal Ferre

Analysis of home made transgenic models with conditional expression/inactivation of
the mineralocorticoid receptor

Research brief
We study the mechanisms and signaling pathways whereby aldosterone and its receptor
(mineralocorticoid receptor)  display pathophysiological roles in several organs, with particular interest
in the cardiovascular and renal systems.

Inserm / Université de Paris 06 (Université Pierre et Marie Curie)

Key facts

• Team:
Researchers: 5
Technicians: 3
PhD students: 2
Postdoc fellows: 1
• Translational

approaches:
Patents: 4
Clinical research grants: -
Industry partners: 2
• International research

links:
Europe, United States,
Chile

Keywords
• pathophysiology
• corticosteroid
• cardiovascular and renal
phenotyping

Biological
resources
• Animal models

Contact: Frédéric Jaisser
33 1 44278106 frederic.jaisser@crc.jussieu.fr

ITMO Circulation,
Metabolism, Nutrition
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Team, collaborators and supports
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Publications

- Experimental and clinical cardiac and vascular imaging (echocardiography, echo-tracking, tonometry,
tissue Doppler, Holter)
- Magnetic resonance imaging for small animals
- In vitro vascular functional evaluation (arteriograph, myograph)
- Experimental models of cardiovascular diseases in rats and mice (myocardial infarction, heart failure,
hypertension etc.)
- Evaluation of oxidative stress

Methodologies used

• Ambroisine ML, Favre J, Oliviero P, Rodriguez C, Gao J, Thuillez C, Samuel JL, Richard V, Delcayre C (2007). Aldosterone-
induced coronary dysfunction in transgenic mice involves the calcium-activated potassium (BKCa) channels of vascular smooth
muscle cells. CIRCULATION, 116(21), 2435-2443

• Bellien J, Iacob M, Gutierrez L, Isabelle M, Lahary A, Thuillez C, Joannides R (2006). Crucial role of NO and endothelium-derived
hyperpolarizing factor in human sustained conduit artery flow-mediated dilatation. HYPERTENSION, 48(6), 1088-1094

• Vercauteren M, Remy E, Devaux C, Dautreaux B, Henry JP, Bauer F, Mulder P, van Huijsduijnen RH, Bombrun A, Thuillez C,
Richard V (2006). Improvement of peripheral endothelial dysfunction by protein tyrosine phosphatase inhibitors in heart failure.
CIRCULATION, 114(23), 2498-2507

• Mulder P, Barbier S, Chagraoui A, Richard V, Henry JP, Lallemand F, Renet S, Lerebours G, Mahlberg-Gaudin F, Thuillez C
(2004). Long-term heart rate reduction induced by the selective I-f current inhibitor ivabradine improves left ventricular function and
intrinsic myocardial structure in congestive heart failure. CIRCULATION, 109(13), 1674-1679

• Favre J, Musette P, Douin-Echinard V, Laude K, Henry JP, Arnal JF, Thuillez C, Richard V (2007). Toll-like receptors 2-deficient
mice are protected against postischemic coronary endothelial dysfunction. ARTERIOSCLEROSIS THROMBOSIS AND VASCULAR
BIOLOGY, 27(5), 1064-1071

• Mulder P, Mellin V, Favre J, Vercauteren M, Remy-Jouet I, Monteil C, Richard V, Renet S, Henry JP, Jeng AY, Webb RL, Thuillez
C (2008). Aldosterone synthase inhibition improves cardiovascular function and structure in rats with heart failure: a comparison with
spironolactone. EUROPEAN HEART JOURNAL, 29(17), 2171-2179

Vincent Richard
PHARMACOLOGY OF ENDOTHELIAL AND CARDIAC
DYSFUNCTION
Rouen U 1096 / Vincent Richard

Unique translational, both experimental and clinical, expertise in the functional
evaluation of vascular and cardiac dysfunction

Research brief
The research performed in the Inserm U1096 Unit concerns the evaluation of the mechanisms and
treatment of cardiovascular diseases, and especially vascular protection and improvement of cardiac
contractile function. This research is translational and performed both in experimental models and in
human. Regarding vascular research, our work mostly concerns the protection of vascular endothelial
cells in the context of cardiovascular risk factors or cardiovascular diseases (hypertension, diabetes,
myocardial infarction, heart failure etc…). We also investigate new biotherapy approaches for
stimulation of angiogenesis and vasculogenesis. Regarding cardiac research, our work mostly
concerns the improvement of non invasive detection of cardiac contractile dysfunction, the search for
new treatments of heart failure, and the study of the links between oxidative stress and heart failure.

Inserm / Université de Rouen

Key facts

• Team:
Researchers: 13
Technicians: 6
PhD students: 12
Postdoc fellows: -
• Translational

approaches:
Patents: 2
Clinical research grants: 5
Industry partners: 5
• International research

links:
Europe, United States,
China

Keywords
• endothelium
• endothelium-derived
hyperpolarizing factors
• nitric oxide
• heart failure
• diastolic dysfunction
• myocardial infarction
• echocardiography
• magnetic resonance
imaging
• arteriograph
• myograph
• vascular echo-tracking

Biological
resources
• patients : heart failure with
preserved ejection fraction,
antiphospholipid syndrome,
circulatory assistance,
hypertension, diabetes

Contact: Vincent Richard
Vincent.Richard@univ-rouen.fr

ITMO Circulation,
Metabolism, Nutrition
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non invasive evaluation of endothelial function and/or arterial mechanics in
human

small animal magnetic resonance imaging (MRI)

In vitro evaluation of endothelial dysfunction in perfused resistance arteries
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Publications

• Flow cytometry for cell and microparticle analysis
• Endothelial cell culture
• Fluorescence microscopy
• Myograph for studying isolated blood vessel reactivity
• Original murine models with specific endothelial deletion
• Clinical evaluation of vascular function and structure

Methodologies used

• Leroyer AS, Rautou PE, Silvestre JS, Castier Y, Leseche G, Devue C, Duriez M, Brandes RP, Lutgens E, Tedgui A (2008). CD40
ligand+ microparticles from human atherosclerotic plaques stimulate endothelial proliferation and angiogenesis. JOURNAL OF THE
AMERICAN COLLEGE OF CARDIOLOGY, 52(16), 1302-1311

• Loyer X, Vion AC, Tedgui A, Boulanger CM (2014). Microvesicles as cell-cell messengers in cardiovascular diseases. Circulation
research, 114(2), 345-53

• Vion AC, Ramkhelawon B, Loyer X, Chironi G, Devue C, Loirand G, Tedgui A, Lehoux S, Boulanger CM (2013). Shear stress
regulates endothelial microparticle release. Circulation research, 112(10), 1323-33

• Camus SM, Gausserès B, Bonnin P, Loufrani L, Grimaud L, Charue D, De Moraes JA, Renard JM, Tedgui A, Boulanger CM,
Tharaux PL, Blanc-Brude OP (2012). Erythrocyte microparticles can induce kidney vaso-occlusions in a murine model of sickle cell
disease. Blood, 120(25), 5050-8

• Rautou PE, Bresson J, Sainte-Marie Y, Vion AC, Paradis V, Renard JM, Devue C, Heymes C, Letteron P, Elkrief L, Lebrec D, Valla
D, Tedgui A, Moreau R, Boulanger CM (2012). Abnormal plasma microparticles impair vasoconstrictor responses in patients with
cirrhosis. Gastroenterology, 143(1), 166-76.e6

• Rautou PE, Leroyer AS, Ramkhelawon B, Devue C, Duflaut D, Vion AC, Nalbone G, Castier Y, Leseche G, Lehoux S, Tedgui A,
Boulanger CM (2011). Microparticles from human atherosclerotic plaques promote endothelial ICAM-1-dependent monocyte
adhesion and transendothelial migration. Circulation research, 108(3), 335-43

Chantal Boulanger
Endothelial Physiopathology and Biomarkers of Vascular
Diseases
Paris U 970 / Alain Tedgui

Associating molecular and integrated physiology to decipher new avenues in the field
of endothelial dysfunction

Research brief
Cardiovascular diseases are an increasing social and economical burden. An initial step is the loss of
vasculo-protective functions of the endothelium. Thus, we need to decipher the mechanisms regulating
endothelial dysfunctions to identify new therapeutic targets in vascular diseases. In addition, early
detection of dysfunctional endothelial cells will help stratify cardiovascular risk and pharmacological
treatment of asymptomatic subjects.
In the past decade we have pioneered research on the release of membrane vesicles (microparticles)
from dysfunctional endothelial cells. We have demonstrated that circulating endothelial microparticles
(EMP) are potentially useful clinical indicators of dysfunctional endothelium and a prognostic marker of
cardiovascular mortality. But extracellular release of membrane vesicles is not only a sign of cell injury,
these vesicles are also a new mediators affecting the function of target cells. Indeed we have
demonstrated that EMP are paracrine signals for vascular repair in ischemic diseases. In addition,
microparticles promote pro-inflammatory and pro-angiogenic responses in human atherosclerotic
lesions.

Our current research integrates new research avenues in the field of endothelial dysfunction. We
investigate:
1/ the role of autophagy in endothelial activation,
2/ the contribution of micro-RNA packaging in endothelial microvesicles in mediating vascular repair,
3/ the endothelial consequences of erythrocyte activation

Inserm / Université de Paris 05 (Université Rene Descartes)

Key facts

• Team:
Researchers: 7
Technicians: 4
PhD students: 2
Postdoc fellows: 1
• Translational

approaches:
Patents: 3
Clinical research grants: 4
Industry partners: 1
• International research

links:
Europe, United States

Keywords
• Microparticle
• endothelial activation
• biomarker
• atherosclerosis
• microRNA
• flow cytometry
• high resolution ultrason
• myograph

Biological
resources

Contact: Chantal Boulanger
+331 5398 8086 chantal.boulanger@inserm.fr

ITMO Circulation,
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Release of microparticles from human endothelial cells in culture (HUVEC).

Electron Microscopy of endothelial plasma membrane shedding and membrane vesicle release in the extracellular medium (Vion &
Boulanger, unpublished).

Plasma levels of endothelial microparticles (EMPs) as a prognostic marker of
global and cardiovascular mortality in end-stage renal

Circulating microparticles of endothelial (EMP) or platelet (PMP) origin were measured at inclusion in 81 patients with end-stage renal
failure (Amabile et al, JASN 2005). Elevated EMP levels, but not PMP levels, were indicative of higher mortality in these patients
(Amabile et al, Nephr. Dialysis Transpl. 2012)

Proinflammatory effect of microparticles isolated from human advanced
atherosclerotic lesions

Plaque microparticles transfer functional ICAM-1 to endothelial cells (top figures), leading to increased monocyte adhesion under flow
conditions (bottom figures) (Rautou et al, Circulation Res. 2011).
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Publications

• To address mechanisms of receptor activation, signaling consequences on cellular programming and
behavior, and ultimately function, we couple biochemical and cell culture experiments to mouse genetic
models of deficiency, gain of function and time- and tissue- specific expression. Our embryonic studies
focus on vascular development, while studies in adults range from vascular inflammation to tumor
dissemination via the vascular bed.

Methodologies used

• Camerer E, Barker A, Duong DN, Ganesan R, Kataoka H, Cornelissen I, Darragh MR, Hussain A, Zheng YW, Srinivasan Y (2010).
Local Protease Signaling Contributes to Neural Tube Closure in the Mouse Embryo. DEVELOPMENTAL CELL, 18(1), 25-38

• Camerer E, Regard JB, Cornelissen I, Srinivasan Y, Duong DN, Palmer D, Pham TH, Wong JS, Pappu R, Coughlin SR (2009).
Sphingosine-1-phosphate in the plasma compartment regulates basal and inflammation-induced vascular leak in mice. JOURNAL
OF CLINICAL INVESTIGATION, 119(7), 1871-1879

• Pappu R, Schwab SR, Cornelissen I, Pereira JP, Regard JB, Xu Y, Camerer E, Zheng YW, Huang Y, Cyster JG (2007). Promotion
of lymphocyte egress into blood and lymph by distinct sources of sphingosine-1-phosphate. SCIENCE, 316(5822), 295-298

• Camerer E, Cornelissen I, Kataoka H, Duong DN, Zheng YW, Coughlin SR (2006). Roles of protease-activated receptors in a
mouse model of endotoxemia. Blood -New York-, 107(10), 3912-3921

• Camerer E, Duong DN, Hamilton JR, Coughlin SR (2004). Combined deficiency of protease-activated receptor-4 and fibrinogen
recapitulates the hemostatic defect but not the embryonic lethality of prothrombin deficiency. Blood -New York-, 103(1), 152-154

• Camerer E, Qazi AA, Duong DN, Cornelissen I, Advincula R, Coughlin SR (2004). Platelets, protease-activated receptors, and
fibrinogen in hematogenous metastasis. Blood -New York-, 104(2), 397-401

Eric Camerer
Protease signaling in development and disease
Paris U 970 / Alain Tedgui

We study convergences and crosstalk between signaling pathways engaged by
proteases and S1P in vascular development and disease.

Research brief
Protease- activated receptors (PARs) are G protein-coupled receptors that allow cells to sense specific
proteases in their environment. Mouse deficiency models have revealed and established roles for
PARs in vascular and neural development as well as in platelet activation by thrombin and thus in
hemostasis and thrombosis. Our laboratory seeks to further explore the functional domain of protease
signaling - when and how PARs are mobilized in physiological settings and for what purpose, and how
aberrant activation may contribute to disease. Through activation of platelets and cleavage of
fibrinogen, coagulation proteases seal large holes in ruptured blood vessels. A major focus of our
laboratory is to understand whether these and other proteases may utilize PAR signaling to also
influence more subtle changes in vascular integrity at the level of the endothelial barrier. Emerging
evidence suggests that PARs and sphingosine-1-phosphate (S1P) receptors may work together to
regulate the dynamic nature of this barrier; we are exploring both the mechanism of such regulation
and receptor interdependence in vitro and in vivo. Better understanding of the roles played by
proteases and S1P in the biology of the vessel wall may inform on the use of drugs targeting their
receptors for immune suppression and vascular patency.

Inserm / Université de Paris 05 (Université Rene Descartes)

Key facts

• Team:
Researchers: 1
Technicians: -
PhD students: -
Postdoc fellows: 2
• Translational

approaches:
Patents: -
Clinical research grants: -
Industry partners: -
• International research

links:
Europe, United States

Keywords
• Protease-activated
receptors
• sphingosine-1-phosphate
• vascular biology
• vascular development
• endothelial barrier function
• mouse genetics
• mouse embryology
• mouse models of
inflammation
• cell signaling assays
• protease activity assays

Biological
resources
• Mouse knockout and
transgenic models.
• GPCR expressing cell
lines.
• qPCR primer/probe arrays

Contact: Eric Camerer
eric.camerer@inserm.fr

ITMO Circulation,
Metabolism, Nutrition
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Mechanism of PAR1 activation.

The N-terminus of PAR1, a seven transmembrane domain G protein–coupled receptor, contains a protease cleavage site that, once
cleaved by thrombin, results in a new N-terminus. The new N-terminal sequence, SFLLRN, acts as a tethered ligand and binds
intramolecularly to the heptahelical body of the receptor to effect transmembrane signaling and G protein activation. (from Coughlin &
Camerer, JCI, 2003)

Exaggerated vascular leak in the absence of plasma S1P.

Plasma S1Pless mice were injected i.v. with 500 nm fluorescent microspheres together with PAF, then perfused with saline 3 minutes
later. Tracheas were removed, whole-mount immunostained for the endothelial marker PECAM and imaged using confocal
fluorescence microscopy. Image shows merged z-stacs with microspheres in green and PECAM in red. Note widespread accumulation
of microspheres at sites of inter-endothelial gap formation. (from Camerer et al, JCI, 2009)

Working models of how plasma S1P might communicate with endothelial
cells.

(A) Tonic signaling model. S1P from plasma (yellow) within the blood vessel lumen continuously interacts with endothelial cell S1pr1,
providing a constant signal that maintains cell spreading and cell-cell junctions and sets a threshold for  responses to leak-inducing
agents. (B) Dynamic signaling model. Qualitative or quantitative differences in S1pr1 function at the lumenal versus ablumenal plasma
membrane allow the endothelial cell to detect S1P in plasma entering the subendothelial space.
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Publications

• Small and large animal models of myocardial infarction
• Culture and scale-up of stem cells
• Echocardiography
• Immunohistochemistry, PCR, Western blots, ELISA
• Tissue engineering

Methodologies used

• Menasché P, Alfieri O, Janssens S, McKenna W, Reichenspurner H, Trinquart L, Vilquin JT, Marolleau JP, Seymour B, Larghero J,
Lake S, Chatellier G, Solomon S, Desnos M, Hagège AA (2008). The Myoblast Autologous Grafting in Ischemic Cardiomyopathy
(MAGIC) trial: first randomized placebo-controlled study of myoblast transplantation. Circulation, 117(9), 1189-1200

• Puymirat E, Geha R, Tomescot A, Bellamy V, Larghero J, Trinquart L, Bruneval P, Desnos M, Hagege A, Puceat M (2009). Can
Mesenchymal Stem Cells Induce Tolerance to Cotransplanted Human Embryonic Stem Cells?. MOLECULAR THERAPY, 17(1), 176-
182

• Kalfa D, Bel A, Chen-Tournoux A, Della Martina A, Rochereau P, Coz C, Bellamy V, Bensalah M, Vanneaux V, Lecourt S,
Mousseaux E, Bruneval P, Larghero J, Menasché P (2010). A polydioxanone electrospun valved patch to replace the right
ventricular outflow tract in a growing lamb model. Biomaterials, 31(14), 4056-63

• Blin G, Nury D, Stefanovic S, Neri T, Guillevic O, Brinon B, Bellamy V, Rücker-Martin C, Barbry P, Bel A, Bruneval P, Cowan C,
Pouly J, Mitalipov S, Gouadon E, Binder P, Hagège A, Desnos M, Renaud JF, Menasché P, Pucéat M (2010). A purified population
of multipotent cardiovascular progenitors derived from primate pluripotent stem cells engrafts in postmyocardial infarcted nonhuman
primates. The Journal of clinical investigation, 120(4), 1125-39

• Hamdi H, Planat-Benard V, Bel A, Puymirat E, Geha R, Pidial L, Nematalla H, Bellamy V, Bouaziz P, Peyrard S, Casteilla L,
Bruneval P, Hagège AA, Agbulut O, Menasché P (2011). Epicardial adipose stem cell sheets results in greater post-infarction
survival than intramyocardial injections. Cardiovascular research, 91(3), 483-91

Philippe Menasche
Regenerative Therapies of Cardiac and Vascular
Diseases
Paris U 970 / Alain Tedgui

Integrated approach of cardiac cell therapy from its most basic aspects to preclinical
models preceding human applications

Research brief
Heart failure is a major medical and economic problem which justifies the search for new therapeutic
options, among which cell transplantation. Our studies have first entailed the use of skeletal myoblasts
which, despite some paracrine effects, ailed to improve cardiac function in a randomized trial. We have
then refocused on human embryonic stem cells (ESC). This   project comprises basic (induction of
cardiac progenitors), preclinical and translational (adaptation of procedures for a human use in
preparation of a pilot clinical trial). However, the successful outcome of cell therapy is also dependent
on the methods of cell transfer and survival. We have therefore investigated replacement of the
classical needle-based injection technique by cell-seeded scaffolds which have turned out to be both
less invasive and more effective. To enhance the survival of engrafted cells, we have studied different
angiogenic factors, cell co-transplantation and combination of cells with scaffolds that may feature
angiogeneic capacities (fibrin gels). Our current studies focus on the optimization of the cardiac
specification of the ESC-derived progenitors by chemical factors and exploitation of mechano-
transduction pathways, improvement of the sorting procedures and development of scaffolds that may
contribute to improve graft viability. We also investigate cell-free biomaterials for the treatment of limb
ischemia and tissue-engineered vascular grafts.

Inserm / CHU / Université de Paris 05 (Université Rene
Descartes)

Key facts

• Team:
Researchers: 4
Technicians: 2
PhD students: 2
Postdoc fellows: 1
• Translational

approaches:
Patents: 2
Clinical research grants: 1
Industry partners: 2
• International research

links:
Europe, United States

Keywords
• stem cells
• heart failure
• tissue engineering
• animal models of
myocardial infarction and
limb ischemia
• cell cultures and scale-up

Biological
resources

Contact: Philippe Menasche
philippe.menasche@egp.aphp.fr
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Engrafted cardiac progenitors derived from ESC in a nonhuman primate
myocardial infarction

Upper panels: from left to right, GFP-expressing cells 2 months following engraftment of actin-P EGFP and SSEA-1+ ORMES. 40x
magnification of a myocardial section; co-staining of actin-P EGFP and SSEA-1+ ORMES with anti-CD31 and anti-SMA antibodies ;
costaining of actin-P EGFP and SSEA-1+ ORMES with an anti-GFP, anti-actinin and anti-MLC2v antibodies (the inset shows co
staining of GFP and MLCK in a myocardial section grafted with SSEA-1+ ORMES). From Blin et al. J Clin Invest (2010)
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Publications

• Pathophysiological models of postischemic tissue remodeling: hindlimb ischemia induced by right
femoral artery ligation and cardiac ischemia induced by occlusion of the proximal left anterior
descending coronary artery
• Vessel growth analysis by high definition microangiography, immunohistochemistry and laser Doppler
imaging to analyze flow recovery
• Transthoracic echocardiography to follow non-invasively systolic and diastolic ventricular function
• Original method of intravital microscopy to assess cell recruitment after local acute intravascular
thrombosis and Orthogonal Polarisation Spectral imaging which delivers high-contrast images
ovascular beds by visualizing red blood cells, allowing evaluation of arterial reactivity.

Methodologies used

• Eren P, Camus S, Matrone G, Ebrahimian TG, Francois D, Tedgui A, Silvestre JS, Blanc-Brude OP (2009). Adiponectinemia
Controls Pro-Angiogenic Cell Therapy. STEM CELLS, 27(11), 2712-2721

• Loinard C, Ginouves A, Vilar J, Cochain C, Zouggari Y, Recalde A, Duriez M, Levy BI, Pouyssegur J, Berra E, Silvestre JS (2009).
Inhibition of Prolyl Hydroxylase Domain Proteins Promotes Therapeutic Revascularization. CIRCULATION, 120(1), 50U102

• Zouggari Y, Ait-Oufella H, Waeckel L, Vilar J, Loinard C, Cochain C, Recalde A, Duriez M, Levy BI, Lutgens E, Mallat Z, Silvestre
JS (2009). Regulatory T Cells Modulate Postischemic Neovascularization. CIRCULATION, 120(14), 1415U165

• Foubert P, Silvestre JS, Souttou B, Barateau V, Martin C, Ebrahimian TG, Lere-Dean C, Contreres JO, Sulpice E, Levy BI, Plouet
J, Tobelem G, Le Ricousse-Roussanne S (2007). PSGL-1-mediated activation of EphB4 increases the proangiogenic potential of
endothelial progenitor cells. JOURNAL OF CLINICAL INVESTIGATION, 117(6), 1527-1537

• You D, Waeckel L, Ebrahimian TG, Blanc-Brude O, Foubert P, Barateau V, Duriez M, LeRicousse-Roussanne S, Vilar J, Dejana E,
Tobelem G, Levy BI, Silvestre JS (2006). Increase in vascular permeability and vasodilation are critical for proangiogenic effects of
stem cell therapy. CIRCULATION, 114(4), 328-338

• Silvestre JS, Thery C, Hamard G, Boddaert J, Aguilar B, Delcayre A, Houbron C, Tamarat R, Blanc-Brude O, Heeneman S,
Clergue M, Duriez M, Merval R, Levy B, Tedgui A, Amigorena S, Mallat Z (2005). Lactadherin promotes VEGF-dependent
neovascularization. NATURE MEDICINE, 11(5), 499-506

Jean-Sébastien Silvestre
Therapeutic angiogenesis in ischemic diseases
Paris U 970 / Alain Tedgui

Our work focused on proangiogenic therapy are designed to provide new insights into
the physiopathological mechanisms of neovascularization and begin to identify novel
approaches to circumvent the current therapeutic and technological blockade.

Research brief
Insufficient organ perfusion following thrombotic vessel obstruction of the feeding artery is a major
determinant of post-ischemic remodeling, ultimately leading to atrophy of the affected territory,
important loss of function and serious health consequences. Although the prompt re-establishment of a
patent artery has significantly reduced subsequent complications and mortality, deleterious remodeling
still occurs since this therapy cannot be offered to a substantial proportion of patients with acute
disease. In addition, insufficient neovascularization leading to tissue hypoperfusion is an integral
component of tissue remodeling and loss of organ function following ischemic injury. Thus, therapeutic
angiogenesis is viewed as a highly promising strategy to ensure revascularization of ischemic tissues
by promoting the growth of new vessels or the maturation of pre-existing ones. Advances in the field of
vascular biology lead to the identification of pro-angiogenic agents (growth factor, extracellular matrix
protein) and endothelial progenitor cells (EPC) to induce new vessel formation in ischemic tissues. The
main objectives of our research are to understand the cellular and molecular mechanisms governing
post-ischemic neovascularization and to define new strategies of therapeutic angiogenesis including
gene and stem-progenitor cells-based therapies.

Inserm / Université de Paris 05 (Université Rene Descartes)

Key facts

• Team:
Researchers: 4
Technicians: 5
PhD students: 7
Postdoc fellows: 2
• Translational

approaches:
Patents: 5
Clinical research grants: 1
Industry partners: 2
• International research

links:
Europe, United States

Keywords
• Angiogenesis
• Ischemia
• stem/progenitor cells
• inflammation
• growth factor
• hypoxia
• hindlimb ischemia
• myocardial infarction
• microangiography
• intravital microscopy

Biological
resources
• Pathophysiological
models of postischemic
tissue remodeling
• High definition
microangiography
• Intravital microscopy to
assess cell recruitment
• Orthogonal Polarisation
Spectral imaging allowing
evaluation of arterial
reactivity in vivo
• Arteriograph to analyze
vessel reactivity ex vivo

Contact: Jean-Sébastien Silvestre
jean-sebastien.silvestre@inserm.fr

ITMO Circulation,
Metabolism, Nutrition
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Role of inflammation in postischemic remodeling

In the setting of ischemia, CD8+ T and CD4+ cells infiltrate the site of collateral vessel growth and recruit monocytes to the site of
active collateral artery formation, which in turn triggers the development of vessels through the synthesis of angiogenic/arteriogenic
cytokines. Finally, regulatory T cells play a critical role in the suppression of immune responses and the control of T-cell homeostasis
and subsequently in postischemic vessel growth.

Cell-based proangiogenic strategies

Representative photomicrographs of vessel density obtained by high definition microangiography in mice treated with or without
endothelial progenitor cells (EPC).
We have developped cell therapy based on administration of bone marrow mononuclear cells, endothelial progenitor cells and smooth
muscle progenitor cells  and adipose-derived stroma cells.
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Publications

• We will use state-of-the-art technologies to elute peptides from HLA complexes on the surface of cells
targeted in atherosclerosis and to subsequently identify them by mass spectrometry. These aminoacid
sequences will subsequently be used to design synthetic peptides and to test their recognition in
patients. We will focus on vascular smooth muscle cells using a bank of lines derived from human
carotid atherosclerotic arteries or from surgical specimens of abdominal aortic aneurysms. These lines
will be analyzed both in the basal state and following in vitro exposure to inflammatory cytokines and
other relevant stress stimuli.

Methodologies used

• Taleb S, Romain M, Rhamkhelawon B, Uyttenhove C, Pasterkamp G, Herbin O, Esposito B, Perez N, Yasukawa H, van Snick J,
Yoshimura A, Tedgui A, Mallat Z. (2009). Loss of SOCS3 expression in T cells reveals a regulatory role for interleukin-17 in
atherosclerosis. J Exp Med/, 206(10), 2067-2077

• Ait-Oufella H, Herbin O, Bouaziz D, Binder CJ, Uyttenhove C, Laurans L, Taleb S, Van Vre E, Esposito B, Vilar J, Sirvent J, van
Snick J, Tedgui A, Tedder TF, Mallat Z. (2010). B cell Depletion reduces the Development of Atherosclerosis in Mice. J Exp Med.,
207(9), 1579-1587

• Wang Y, Ait-Oufella H, Herbin O, Bonnin P, Ramkhelawon B, Taleb S, Huang J, Offenstadt G, Combadière C, Rénia L, Johnson J,
Thraraux PL, Tedgui A, Mallat Z. (2010). TGF-beta activity protects against inflammatory aortic aneurysm progression and
complications in angiotensin II-infused mice. J Clin Invest., 120(2), 422-432

• Mallat Z, Lambeau G, Tedgui A. (2010). Lipoprotein-associated and secreted phospholipases A2 in cardiovascular disease: roles
as biological effectors and biomarkers. Circulation, 122(21), 2183-2200

• Flamant M*, Bollée G*, Schordan S, Fligny C, Rumpel E, Milon M, Schordan E, Sabaa N, Vandermeersch S, Galaup A , Rodenas
A, Casal I, Sunnarborg SW, Salant DJ, Kopp JB, Threadgill DW, Quaggin SE, Dussaule JC, Germain S, Mesnard L, Endlich K,
Boucheix C, Belenfant X, Callard P, Endlich N, Tharaux PL. (2011). The Epidermal Growth Factor Receptor Promotes Glomerular
Injury and Renal Failure in Rapidly Progressive Crescentic Glomerulonephritis; the Identification of Possible Therapy. Nat Med.,
17(10), 1242-1250

• Lind L, Simon T, Johansson L, Kotti S, Hansen T, Machecourt J, Ninio E, Tedgui A, Danchin N, Ahlström H, Mallat Z. (2012).
Circulating levels of secretory- and lipoprotein-associated phospholipase A2 activities: relation to atherosclerotic plaques and future
all-cause mortality. Eur Heart J., 33(23), 2946-2954

Ziad Mallat
Immune modulation in atherosclerosis and renal vascular
diseases
Paris U 970 / Alain Tedgui

Solid expertise both in cardiovascular biology and immunolgy. In addition, given the
MD, PhD background of several memebers of the group, we are able to move rapidlly
from bench to bedside research and vice versa.

Research brief
Atherosclerosis is a chronic disease of the arterial wall that carries an important socio-economic
burden. The prevalence of asymptomatic abdominal aortic aneurysm (AAA) in men and women aged
>60 years is estimated to be 4–8% and 0.5–1.5%, respectively, and ruptured AAA is the tenth most
common cause of death in developed countries. An increasing body of evidence indicates that the
immune system plays a major role in modulating both the atherogenic and aneurismal processes. In
the last decade, we have been actively involved in the study of the cellular and molecular pathways
involved in the regulation of the immuno-inflammatory response in atherosclerosis and more recently in
AAA. Research from our group has been instrumental in showing that CD4+CD25+Foxp3+ regulatory T
cells, a sub-population of T lymphocytes, which actively maintain immunological tolerance to self and
non-self antigens, are powerful inhibitors of atherosclerosis. Moreover, we have identified new innate
immune pathways that regulate AAA formation and progression. Our aim is to progress in the
understanding of the cellular and molecular determinants that control the balance between tolerance
and auto-immunity in atherosclerosis, and to better understand the immune mechanisms of AAA
formation and progression.

Inserm / Université de Paris 05 (Université Rene Descartes)

Key facts

• Team:
Researchers: 6
Technicians: 4
PhD students: 5
Postdoc fellows: 7
• Translational

approaches:
Patents: 8
Clinical research grants: 1
Industry partners: 1
• International research

links:
Europe, United States,
Japan, China, India

Keywords
• Atherosclerosis
• vascular biology
• immunity
• inflammation.
• Cell biology
• physiology
• molecular biology
• animal models of human
disease

Biological
resources
• In vitro and in vivo models
of atherosclerosis and
vascular aneurysm
• Access to serum and
blood cells from cohorts of
patients with acute
myocardial infarction.

Contact: Ziad Mallat
Ziad.Mallat@inserm.fr

ITMO Circulation,
Metabolism, Nutrition
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Publications

- Human genetic studies : association and linkage studies, families and population based cohorts,
SNPs arrays, Exome sequencing
- Mouse models : transgenesis, gene inactivation, tissue-specific inactivation, in vivo blood pressure
monitoring, metabolic cages, arterial myograph, creation of original mouse models
- Tissue characterization : Immuno Histo Chemistry, In situ Hybridisation, Confocal microscopy
imaging, mRNA quantification, Western blotting
- Cellular models : classical cellular characterization, cell trafficking, inhibition by siRNA and shRNA,
original cellular models (SDHB inactivation), ubiquitination process, BRET imaging.

Methodologies used

• Hadchouel J, Soukaseum C, Büsst C, Zhou XO, Baudrie V, Zürrer T, Cambillau M, Elghozi JL, Lifton RP, Loffing J, Jeunemaitre X.
(2010). Decreased ENaC expression compensates the increased NCC activity following inactivation of the kidney-specific isoform of
WNK1 and prevents hypertension. Proc Natl Acad Sci U S A., 107(42), 18109-18014

• Burnichon N, Vescovo L, Amar L, Libé R, de Reynies A, Venisse A, Jouanno E, Laurendeau I, Parfait B, Bertherat J, Plouin PF,
Jeunemaitre X, Favier J, Gimenez-Roqueplo AP (2011). Integrative Genomic Analysis Reveals Somatic Mutations in
Pheochromocytoma and Paraganglioma. Hum Mol Genet., 20(20), 3974-3985

• Louis-Dit-Picard H, Barc J, Trujillano D, Miserey-Lenkei S, Bouatia-Naji N, Pylypenko O, Beaurain G, Bonnefond A, Sand O, Simian
C, Vidal-Petiot E, Soukaseum C, Mandet C, Broux F, Chabre O, Delahousse M, Esnault V, Fiquet B, Houillier P, Isnard Bagnis C,
Koenig J, Konrad M, Landais P, Mourani C, Niaudet P, Probst V, Thauvin C, Unwin RJ, Soroka SD, Ehret G, Ossowski S, Caulfield
M, International Consortium for Blood Pressure (ICBP), Bruneval P, Estivill X, Froguel P, Hadchouel J, Schott JJ, Jeunemaitre X.
(2012). KLHL3 mutations cause familial hyperkalemic hypertension by impairing ion transport in the distal néphron. Nat Genet, 44(4),
456-460

• Boulkroun S*, Beuschlein F*, Rossi GP*, Golib-Dzib JF*, Fischer E, Amar L, Mulatero P, Samson-Couterie, B, Hahner S, Quinkler
M, Fallo F, Letizia C, Allolio B, Ceolotto G, Cicala, MV, Lang K, Lefebvre H, Lenzini L, Maniero C, Monticone S, Perrocheau M, Pilon
C, Plouin PF, Rayes N, Seccia TM, Veglio F, Williams TA, Zinnamosca L, Mantero F, Benecke A, Jeunemaitre X, Reincke M,
Zennaro MC. (2012). Prevalence, clinical and molecular correlates of KCNJ5 mutations in primary aldosteronism. Hypertension,
59(3), 592-598

• Hubert EL, Teissier R, Fernandes-Rosa FL, Fay M, Rafestin-Oblin ME, Jeunemaitre X, Metz C, Escoubet B, Zennaro MC. (2011).
Mineralocorticoid receptor mutations and a severe recessive pseudohypoaldosteronism type 1. J Am Soc Nephrol., 22(11), 1997-
2003

Xavier Jeunemaitre
Genes and blood pressure
Paris U 970 / Alain Tedgui

Integrated translational research based on several unique patients cohorts, the
constitution and exploitation of DNA and tissue biobanks, the use of the most recent
genetic technologies to identify new disease-causing genes and variants, the creation
and characterization of cellular and mouse models

Research brief
We are aiming at deciphering molecular mechanisms implicated in the regulation of blood pressure
and/or responsible for primary and secondary forms of arterial hypertension. 3 groups constitute the
team. Gp 1 "Genes, sodium homestasis, WNKs and blood pressure" focuses on i) the identification of
genes/variants responsible for mendelian forms of hypertension and related cardiovascular diseases ii)
the investigation of functional polymorphisms playing in salt-water homeostasis iii) experimental studies
on mouse models deciphering the mechanisms by which the serine-threonine WNK1 modulates renal,
cardiac and vascular functions. Gp 2 "Genetic mechanism of aldosterone related disorders" explores
the mechanisms underlying diseases related to aldosterone, either with loss-of-function (PHA1), or
gain-of-function (primary aldosteronism) leading to hypertension. A complementary expertise from a
large clinical database and adrenal biobank is combined to molecular and cellular experiments
integrated through bioinformatic studies. Gp 3 "Genetics of PHEO and PGL" focuses on the molecular
mechanisms by which mutations in genes encoding the 4 subunits of succinate deshydrogenase (SDH)
lead to PHEO/PGL and more precisely (i) their exact mechanism of tumorigenesis (ii) the implication of
active angiogenesis (iii) the tissue-specificity of SDH-induced tumors (iv) the mechanisms of
malignancy associated with SDHB mutations (v) the role of SDH proteins in the physiological response
to hypoxia.

Inserm / Université de Paris 05 (Université Rene Descartes)

Key facts

• Team:
Researchers: 7
Technicians: 8
PhD students: 6
Postdoc fellows: 6
• Translational

approaches:
Patents: -
Clinical research grants: 6
Industry partners: 1
• International research

links:
Europe, United States,
Japan, Australia

Keywords
• Arterial hypertension
• Genetics
• Aldosterone
• Pheochromocytomas
• Genetic linkage
• Genetic association
• Knock-out mouse model
• Gene expression

Biological
resources
• Collection of adrenal
tumors :
pheochromocytomas,
aldosterone adenomas
• DNA collection of patients
and families with essential
hypertension
• DNA collection and
cohorts of patients with
pheochromocytomas,
primary aldosteronism
• DNA collection of patients
with renal tubular disorders
• DNA collection and
cohorts of patients with rare
inherited vascular disorders
• DNA collection and tissue
collection of patients with
cardiac valvular diseases
(mitral valve prolapse)

Contact: Xavier Jeunemaitre
xavier.jeunemaitre@inserm.fr

ITMO Circulation,
Metabolism, Nutrition
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Publications

• Multiparametric cytometry
• In situ multiparametric immunofluorescence analysis
• Techniques to detect specific T cells (Fluorospot, Elispot, tetramer, luminex)

Methodologies used

• Adotévi O, Mollier K, Neuveut C, Dosset M, Ravel P, Fridman WH, Tartour E, Charneau P, Wain-Hobson S, Langlade-Demoyen P.
(2010). Targeting human telomerase reverse transcriptase with recombinant lentivector is highly effective to stimulate antitumor CD8
T-cell immunity in vivo. Blood, 115(15), 3025-3032

• Kerzerho J, Adotevi O, Castelli FA, Dosset M, Bernardeau K, Szely N, Francois Lang, Tartour E, Maillere B. (2010). The angiogenic
growth factor and biomarker midkine is a tumour-shared antigen. J Immunol, 185(1), 418-423

• Pere H, Montier Y, Bayry J, Quintin-Colonna F, Merillon N, Dransart E, Badoual C, Gey A, Ravel P, Marcheteau E, Batteux F,
Sandoval F, Adotevi O, Chiu C, Garcia S, Tanchot C, Lone YC, Ferreira LC, Nelson BH, Hanahan D, Fridman WH, Johannes L,
Tartour E. (2011). A CCR4 antagonist combined with vaccines induces antigen-specific CD8+ T cells and tumor immunity against
self antigens. Blood, 118(18), 4853-4862

• Fridman WH, Galon J, Pagès F, Tartour E, Sautès-Fridman C, Kroemer G. (2011). Prognostic and Predictive Impact of Intra- and
Peritumoral Immune Infiltrates. Cancer Res., 71(17), 5601-5605

• Tartour E, Pere H, Maillere B, Terme M, Merillon N, Taieb J, Sandoval F, Quintin-Colonna F, Lacerda K, Karadimou A, Badoual C,
Tedgui A, Fridman WH, Oudard S. (2011). Angiogenesis and immunity: a bidirectional link potentially relevant for the monitoring of
antiangiogenic therapy and the development of novel therapeutic combination with immunotherapy. Cancer Metastasis, 30, 83-95

• Adotevi O, Pere H, Ravel P, Haicheur N, Badoual C, Merillon N, Medioni J, Peyrard S, Roncelin S, Verkarre V, Mejean A, Fridman
WH, Oudard S, Tartour E. (2010). A decrease of regulatory CD4+CD25hiFoxp3+ T cells correlate with clinical response after
sunitinib based anti-angiogenic therapy regimen in metastatic renal cancer patients. J Immunother., 33(9), 991-998

Eric Tartour
Immunotherapy and antiangiogenic therapy in oncology

Paris U 970 / Alain Tedgui

Original topic on the understanding of the relationship between tumor angiogenesis
and tumor immunity by a team integrating expertises in immunology, cancer and
angiogenesi

Research brief
The team developed two projects : i) The first project is supported by various recent works showing that
anti-angiogenic therapy reversed immunosuppression in cancer patients. This project aims to better
understand mechanisms explaining why the inhibition of angiogenesis impacts on immune parameters
and the value of immune parameters modified by this therapy, as biomarker of clinical response. ii) The
second project is dedicated to the development of a therapeutic cancer vaccines against papillomavirus
to treat HPV associated head and neck cancers.  The link between the two themas is based on results
showing that modulation of angiogenesis may improve tumor immunosuppression and potentialize
cancer vaccines.

Inserm / Université de Paris 05 (Université Rene Descartes)

Key facts

• Team:
Researchers: 6
Technicians: 3
PhD students: 3
Postdoc fellows: 2
• Translational

approaches:
Patents: 3
Clinical research grants: 5
Industry partners: 2
• International research

links:
Switzerland, Germany

Keywords
• tumor angiogenesis
• cancer vaccine
• immunosuppression
• antiangiogenic molecules
• immunotherapy
• vaccination
• tumor microenvironment
analysis
• in situ multiparametric
immunofluorescence
• fluorospot.

Biological
resources
- Cohort of head and neck
tumors and renal cell
carcinoma
- Cell bank for HPV positive
Head and neck cancer
- Spontaneous tumor model
of head and neck cancer
expressing HPV proteins
(E6 and E7) in mice

Contact: Eric Tartour
eric.tartour@egp.aphp.fr

ITMO Circulation,
Metabolism, Nutrition
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Publications

• We use a combination of techniques originating from cell biology, microbiology and vascular biology
to reproduce experimentally the interaction between these pathogens and the vascular wall. This
strategy allows us to collect information on the properties of these pathogens and their target during the
infection process that will guide the design of innovative therapeutic approaches.

Methodologies used

• Coureuil M, Mikaty G, Miller F, Lécuyer H, Bernard C, Bourdoulous S, Duménil G, Mège RM, Weksler BB, Romero IA, Couraud PO,
Nassif X (2009). Meningococcal type IV pili recruit the polarity complex to cross the brain endothelium. Science (New York, N.Y.),
325(5936), 83-7

• Konto-Ghiorghi Y, Mairey E, Mallet A, Dumenil G, Caliot E, Trieu-Cuot P, Dramsi S. (2009). Dual role for pilus in adherence to
epithelial cells and biofilm formation in Streptococcus agalactiae. PLoS Pathog, 5, e1000422

• Mikaty G, Soyer M, Mairey E, Henry N, Dyer D, Forest KT, Morand P, Guadagnini S, Prevost MC, Nassif X, Dumenil G. (2009).
Extracellular bacterial pathogen induces host cell surface reorganization to resist shear stress. PLoS Pathog., 5, e1000314

• Chamot-Rooke J, Mikaty G, Malosse C, Soyer M, Dumont A, Gault J, Imhaus AF, Martin P, Trellet M, Clary G, Chafey P, Camoin L,
Nilges M, Nassif X, Duménil G. (2011). Posttranslational modification of pili upon cell contact triggers N. meningitidis dissemination.
Science., 331(6018), 778-782

• Melican K, Dumenil G (2012). Vascular colonization by Neisseria meningitidis. Current opinion in microbiology, 15(1), 50-6

Guillaume Dumenil
Pathogenesis of vascular infections
Paris U 970 / Alain Tedgui

Despite its clinical importance few laboratories study the interaction between
pathogenic bacteria and the vascular system.

Research brief
Infectious diseases remain a major public health problem in particular because of the emergence of
antibiotic resistant pathogens. Our ability to design new treatments depends on increased
understanding of the mechanisms of disease. Our group focuses on a subset of infectious diseases
that take place in the vasculature. Infections taking place in the bloodstream are usually extremely
severe and often life threatening because they lead to septic choc and meningitis for instance. We
study different such pathogens with a particular focus on the bacterium Neisseria meningitidis, also
called meningococcus, responsible for septicemia and meningitis. Studying these particular infections
requires specific approaches mimicking the conditions found in the human vasculature.

Inserm / Université de Paris 05 (Université Rene Descartes)

Key facts

• Team:
Researchers: 1
Technicians: 2
PhD students: 2
Postdoc fellows: 3
• Translational

approaches:
Patents: 1
Clinical research grants: -
Industry partners: 2
• International research

links:
Europe, United States,
Chile

Keywords
• Vascular biology
• microbiology
• blood brain barrier
• neisseria meningitidis
• meningococcus
• meningococci
• bacterial pathogenesis
• host microbe interaction
• endothelium
• endothelial cells
• type IV pili.
• Fluorescence
microcoscopy
• animal model
• microbiology
• genetics

Biological
resources

Contact: Guillaume Dumenil
guillaume.dumenil@inserm.fr

ITMO Microbiology and
Infectious Diseases
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Publications

• biochemical and metabolic/signaling studies in isolated organs and genetically altered murine models
• transgenic mice
• adenoviral approach for modified expression of genes of interest
• microRNA profiling, characterization and expression

Methodologies used

• Lebrun P, Cognard E, Gontard P, Bellon-Paul R, Filloux C, Berthault MF, Magnan C, Ruberte J, Luppo M, Pujol A, Pachera N,
Herchuelz A, Bosch F, Van Obberghen E (2010). The suppressor of cytokine signalling 2 (SOCS2) is a key repressor of insulin
secretion. Diabetologia, 53(9), 1935-46

• El Ouaamari A, Baroukh N, Martens GA, Lebrun P, Pipeleers D, van Obberghen E (2008). miR-375 targets 3'-phosphoinositide-
dependent protein kinase-1 and regulates glucose-induced biological responses in pancreatic beta-cells. Diabetes, 57(10), 2708-17

• Demozay D, Mas JC, Rocchi S, Van Obberghen E (2008). FALDH reverses the deleterious action of oxidative stress induced by
lipid peroxidation product 4-hydroxynonenal on insulin signaling in 3T3-L1 adipocytes. Diabetes, 57(5), 1216-26

• Baroukh N, Ravier MA, Loder MK, Hill EV, Bounacer A, Scharfmann R, Rutter GA, Van Obberghen E (2007). MicroRNA-124a
regulates Foxa2 expression and intracellular signaling in pancreatic beta-cell lines. Journal of Biological Chemistry, 282(27), 19575-
88

• Riboulet-Chavey A, Pierron A, Durand I, Murdaca J, Giudicelli J, Van Obberghen E (2006). Methylglyoxal impairs the insulin
signaling pathways independently of the formation of intracellular reactive oxygen species. DIABETES, 55(5), 1289-99

• Emanuelli B, Glondu M, Filloux C, Peraldi P, Van Obberghen E (2004). The potential role of SOCS-3 in the interleukin-1beta-
induced desensitization of insulin signaling in pancreatic beta-cells. DIABETES, 53 Suppl 3, S97-S103

Emmanuel Van Obberghen
Actions of insulin and their dysfunctioning in diabetes and
its complications
Nice U 1081 / Eric Gilson

We have gained a solid expertise in a multipronged approach of the study of insulin
action and secretion at the cellular and whole animal level in physiological situations
and pathophysiological conditions leading to type 2 diabetes.

Research brief
Environmental and genetic factors contribute to the pathogenesis of T2D characterized by insulin
resistance and beta cell failure. Insulin action is governed by a network of signaling pathways which
includes regulatory loops preserving organismal glucose/lipid homeostasis. We showed that
dysregulation of critical insulin signaling nodes in key organs, such as liver and adipose tissue, but also
in beta cells, leads to insufficient insulin action and secretion, respectively. We were the first to reveal
that advanced glycation end products and ketoaldehydes accumulated during diabetes decrease
insulin action in several tissues and exert deleterious effects on beta cells. Hence we proposed the
existence of a vicious circle between altered glucose/lipid metabolism that exacerbates insulin action
and secretion leading to worsening of diabetes. We investigated insulin action and secretion
modulation by microRNAs (miR), which regulate gene expression by inducing mRNA degradation and
translation inhibition. In beta cells we identified miR-124a2 and miR-375 as modulators of key
transcriptional networks targeting Foxa2 and PDK-1, respectively. In the liver we revealed miR-139 as
a regulator of the master metabolic transcription factor FOXO-1. Our research aims at determining
whether deleterious environments early in development are linked to increased T2D risk in adult life
through modifications of the “miRome” and whether such alterations participate in epigenetic disease
transmission.

Inserm / Université de Nice Sophia-Antipolis

Key facts

• Team:
Researchers: 6
Technicians: 2
PhD students: 2
Postdoc fellows: 1
• Translational

approaches:
Patents: 1
Clinical research grants: -
Industry partners: -
• International research

links:
Europe, United States,
Japan

Keywords
• diabetes type 2/insulin
resistance
• insulin signaling/action
• insulin synthesis/secretion
• pancreatic beta cells/cell-
lines
• hepatocytes/adipocytes
• glycation products
• epigenetics:microRNA
• fetal development

Biological
resources

Contact: Emmanuel Van Obberghen
Emmanuel.Van-Obberghen@unice.fr

ITMO Circulation,
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Our contributions are shown in orange.

Our contributions concern microRNA-124a2 and microRNA-375, and the SOCS proteins.
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Publications

• Mouse transgenics
• Molecular and cellular biology
• Biochemical and metabolic analyses
• Nutritional and environmental interventions in animal models

Methodologies used

• Mothe-Satney I, Filloux C, Amghar H, Pons C, Bourlier V, Galitzky J, Grimaldi PA, Féral CC, Bouloumié A, Van Obberghen E,
Neels JG (2012). Adipocytes secrete leukotrienes: contribution to obesity-associated inflammation and insulin resistance in mice.
Diabetes, 61(9), 2311-9

• Neels JG, Badeanlou L, Hester KD, Samad F (2009). Keratinocyte-derived chemokine in obesity: expression, regulation, and role in
adipose macrophage infiltration and glucose homeostasis. The Journal of biological chemistry, 284(31), 20692-8

• Patsouris D, Li PP, Thapar D, Chapman J, Olefsky JM, Neels JG (2008). Ablation of CD11c-positive cells normalizes insulin
sensitivity in obese insulin resistant animals. Cell metabolism, 8(4), 301-9

• Wagner N, Jehl-Piétri C, Lopez P, Murdaca J, Giordano C, Schwartz C, Gounon P, Hatem SN, Grimaldi P, Wagner KD (2009).
Peroxisome proliferator-activated receptor beta stimulation induces rapid cardiac growth and angiogenesis via direct activation of
calcineurin. Cardiovascular research, 83(1), 61-71

• Giordano C, Rousseau AS, Wagner N, Gaudel C, Murdaca J, Jehl-Piétri C, Sibille B, Grimaldi PA, Lopez P (2009). Peroxisome
proliferator-activated receptor beta activation promotes myonuclear accretion in skeletal muscle of adult and aged mice. Pflügers
Archiv : European journal of physiology, 458(5), 901-13

• Gaudel C, Schwartz C, Giordano C, Abumrad NA, Grimaldi PA (2008). Pharmacological activation of PPARbeta promotes rapid
and calcineurin-dependent fiber remodeling and angiogenesis in mouse skeletal muscle. AMERICAN JOURNAL OF PHYSIOLOGY-
ENDOCRINOLOGY AND METABOLISM, 295(2), E297-304

Jaap Neels
Adaptive responses to immuno-metabolic dysregulations

NICE C3M INSERM U1065 / Patrick
Auberger

Our goals are to understand the molecular mechanisms implicated in the adaptive
responses to metabolic challenges of various tissues and cell types, to identify
defects of these responses leading to metabolic disorders, and to explore new
pharmacological approaches for metabolic diseases.

Research brief
In most industrialized countries, obesity has become epidemic, resulting in a dramatic rise of
associated pathologies (e.g. diabetes, cardiovascular disease, asthma, Alzheimer’s disease, and
several forms of cancer). Growing evidence supports that the common denominator of these pathologic
conditions is obesity induced low-grade inflammation. Our team’s research efforts concentrate on the
interplay between immunological and metabolic processes which has recently been defined as
immunometabolism; an emerging field of investigation at the interface between the historically distinct
disciplines of immunology and metabolism. More specifically, our research focuses on the recently
described role of adipose tissue T cells in the development of obesity-associated insulin resistance and
type-2 diabetes. In particular, we are investigating the role of the ligand-activated nuclear receptor
transcription factor Peroxisome Proliferator-Activated Receptor Beta (PPARbeta) in T cell biology in this
context. We use both in vitro and in vivo models to study the role of PPARbeta in T cell
proliferation/polarization, metabolism, mitochondria biogenesis/function, and oxidative stress. From
these studies, we anticipate to obtain a better knowledge of the cellular and molecular mechanisms
implicated in metabolic dysfunctions in obese/insulin resistant patients and to identify new targets for
novel therapeutic approaches.

Inserm / Université de Nice Sophia-Antipolis

Key facts

• Team:
Researchers: 5
Technicians: 2
PhD students: 1
Postdoc fellows: -
• Translational

approaches:
Patents: -
Clinical research grants: -
Industry partners: -
• International research

links:
Europe, United States

Keywords
• skeletal muscle
• fatty acid metabolism
• physical exercise
• metabolic syndrome
• pharmacology
• transgenic
• dietary intervention
• genomics
• biochemistry

Biological
resources
• Genetically modified
preadipose and myoblastic
cell lines
• Transgenic mice for
tissue-specific expression
of PPARb

Contact: Jaap Neels
++ 33 (0) 4 89 06 43 45 Jaap.Neels@unice.fr

ITMO Circulation,
Metabolism, Nutrition

                       107



CD3 T cell staining of obese adipose tissue

T cell staining (CD3) showing adipose tissue from an obese mouse with several adipocytes surrounded by T cells.
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Publications

• Mass-spectrometry; high-throughput sequencing; in vivo models; in vitro assays.

Methodologies used

• Trabucchi M, Briata P, Garcia-Mayoral M, Haase AD, Filipowicz W, Ramos A, Gherzi R, Rosenfeld MG (2009). The RNA-binding
protein KSRP promotes the biogenesis of a subset of microRNAs. Nature, 459(7249), 1010-4

• Ruggiero T, Trabucchi M, De Santa F, Zupo S, Harfe BD, McManus MT, Rosenfeld MG, Briata P, Gherzi R (2009). LPS induces
KH-type splicing regulatory protein-dependent processing of microRNA-155 precursors in macrophages. The FASEB journal : official
publication of the Federation of American Societies for Experimental Biology, 23(9), 2898-908

• Trabucchi M, Briata P, Filipowicz W, Rosenfeld MG, Ramos A, Gherzi R (2009). How to control miRNA maturation?. RNA biology,
6(5), 536-40

• Gherzi R, Trabucchi M, Ponassi M, Gallouzi IE, Rosenfeld MG, Briata P (2010). Akt2-mediated phosphorylation of Pitx2 controls
Ccnd1 mRNA decay during muscle cell differentiation. Cell death and differentiation, 17(6), 975-83

• Repetto E, Briata P, Kuziner N, Harfe BD, McManus MT, Gherzi R, Rosenfeld MG, Trabucchi M (2012). Let-7b/c enhance the
stability of a tissue-specific mRNA during mammalian organogenesis as part of a feedback loop involving KSRP. PLoS genetics,
8(7), e1002823

• Hu Q, Tanasa B, Trabucchi M, Li W, Zhang J, Ohgi KA, Rose DW, Glass CK, Rosenfeld MG (2012). DICER- and AGO3-dependent
generation of retinoic acid-induced DR2 Alu RNAs regulates human stem cell proliferation. Nature structural & molecular biology,
19(11), 1168-75

Michele Trabucchi
CONTROL OF GENE EXPRESSION
NICE C3M INSERM U1065 / Patrick

Auberger

we strive to defining novel pathways/mechanisms to control gene expression in innate
immune and inflammatory response.

Research brief
Our research is focused on the molecular mechanisms underlying gene expression control at the post-
transcriptional level in response to extracellular signals. Among the cellular post-transcriptional
mechanisms that control gene expression, we are interested on microRNAs (miRNAs) and AU-rich
element Mediated Degradation of mRNA (AMD). miRNAs mediate degradation and/or inhibition of
translation of specific target mRNAs via Watson-Crick base pairing partial sequence complementary.
Expression of many miRNAs is consistently tissue or developmental stage specific, and its deregulation
is involved in numerous human diseases, including genetic disorders, such as metabolic disorders and
cancer. AMD is another pathway aiming to post-trascriptionally control the gene expression. AMD
promotes decay of unstable mRNAs which possess crucial biological functions, e.g. cyclins and B-
catenin mRNAs. AMD requires at least three components, (i) an instability signature on the 3'UTR
sequence, the Adenylate/uridylateRich Elements (ARE), (ii) ARE binding proteins (such as KSRP or
HuR), and (iii) two enzymes, the exosome and the deadenylation enzyme PARN.  Our group is
interested in studying the molecular mechanisms underlying the regulation of gene expression
mediated by non-coding RNAs and AMD in innate immune and inflammatory response. To achieve our
goals we mainly use 2 experimental approaches, mass-spectrometry and high-throughput deep
sequencing analysis.

Inserm / Université de Nice Sophia-Antipolis

Key facts

• Team:
Researchers: 1
Technicians: 1
PhD students: 2
Postdoc fellows: 1
• Translational

approaches:
Patents: -
Clinical research grants: -
Industry partners: -
• International research

links:
Europe, United States

Keywords
• non-coding RNAs
• gene expression
• RNA metabolism
• myeloid cells activation
• mass-spectrometry
• high throughput
sequencing
• in vivo models
• in vitro assays

Biological
resources
• mouse lines

Contact: Michele Trabucchi
mtrabucchi@unice.fr

ITMO Circulation,
Metabolism, Nutrition
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Publications

• Primary human adipocytes in culture
• Cell signaling and gene expression quantification
• Metabolic studies in isolated adipocytes and muscles and in animals
• Cellular imaging of protein trafficking
• Animal models of obesity and diabetes (KO mice, High-Fat diet and genetically obese mice)

Methodologies used

• Jager J, Gremeaux T, Gonzalez T, Bonnafous S, Debard C, Laville M, Vidal H, Tran A, Gual P, Le Marchand-Brustel Y, Cormont M,
Tanti JF (2010). Tpl2 Kinase Is Upregulated in Adipose Tissue in Obesity and May Mediate Interleukin-1 beta and Tumor Necrosis
Factor-alpha Effects on Extracellular Signal-Regulated Kinase Activation and Lipolysis. DIABETES, 59(1), 61-70

• Regazzetti C, Peraldi P, Gremeaux T, Najem-Lendom R, Ben-Sahra I, Cormont M, Bost F, Le Marchand-Brustel Y, Tanti JF,
Giorgetti-Peraldi S (2009). Hypoxia Decreases Insulin Signaling Pathways in Adipocytes. DIABETES, 58(1), 95-103

• Kaddai V, Gonzalez T, Keslair F, Gremeaux T, Bonnafous S, Gugenheim J, Tran A, Gual P, Le Marchand-Brustel Y, Cormont M
(2009). Rab4b Is a Small GTPase Involved in the Control of the Glucose Transporter GLUT4 Localization in Adipocyte. PLOS ONE,
4(4)

• Ben Sahra I, Laurent K, Giuliano S, Larbret F, Ponzio G, Gounon P, Le Marchand-Brustel Y, Giorgetti-Peraldi S, Cormont M,
Bertolotto C, Deckert M, Auberger P, Tanti JF, Bost F (2010). Targeting Cancer Cell Metabolism: The Combination of Metformin and
2-Deoxyglucose Induces p53-Dependent Apoptosis in Prostate Cancer Cells. Cancer research, 70(6), 2465-2475

• Jager J, Gremeaux T, Cormont M, Le Marchand-Brustel Y, Tanti JF (2007). Interleukin-1 beta-induced insulin resistance in
adipocytes through down-regulation of insulin receptor substrate-1 expression. ENDOCRINOLOGY, 148(1), 241-251

• Mari M, Monzo P, Kaddai V, Keslair F, Gonzalez T, Le Marchand-Brustel Y, Cormont M (2006). The Rab4 effector Rabip4 plays a
role in the endocytotic trafficking of Glut 4 in 3T3-L1 adipocytes. Journal of cell science, 119(7), 1297-1306

Jean-François Tanti
Cellular and Molecular Physiopathology of Obesity and
Diabetes
NICE C3M INSERM U1065 / Patrick

Auberger

Our team performs studies from molecular to cells and animal level in order to have
an integrative view of the dysfunction of adipose tissue and metabolism linked to
obesity and diabetes

Research brief
Adipose tissue dysfunction belongs to the primary defects linking obesity to several health problems
including insulin resistance, type 2 diabetes and some cancers. Inflammatory and hypoxic stresses that
develop in adipose tissue during obesity could play an important role in its dysfunction. Adipose tissue
stresses activate stress-sensing pathways that alter insulin signaling and the trafficking of the glucose
transporter Glut4 leading to a decrease in glucose uptake and other metabolic functions of adipocytes.
Further adipose tissue stresses may be involved in obesity–related carcinogenesis.
Our scientific project has two major objectives:
1. To identify the cellular and molecular mechanisms involved in insulin resistance induced by adipose
tissue inflammatory and hypoxic stresses. We study:
• The implication of RabGTPase in Glut4 trafficking and in the regulation of the gluco-lipidic
metabolism.
•	The implication of microRNAs in the control of the metabolic functions of adipocytes and in their
deregulations in obesity.
• The implication of stress kinases in adipose tissue inflammation and insulin resistance.
• The implication of hypoxia in insulin resistance of adipocytes.
2. To understand the pathophysiological mechanisms responsible for the association between obesity
and the occurrence of cancer: We study:
• The implication of adipose tissue dysfunction in the regulation of tumor cell growth
• The effect of insulin sensitizing drugs on tumor development

Inserm / Université de Nice Sophia-Antipolis

Key facts

• Team:
Researchers: 6
Technicians: 3
PhD students: 4
Postdoc fellows: 1
• Translational

approaches:
Patents: 1
Clinical research grants: -
Industry partners: 1
• International research

links:
Europe, United States

Keywords
• obesity
• diabetes
• insulin resistance
• adipose tissue
• signaling
• glucose transport
• trafficking
• cancer
• cell imaging
• real-time PCR
• Western blot
• in vitro ubiquitin assay
• glucose and lipid
metabolism in cells and
organs
• primary adipocyte culture
• adipocyte transfection

Biological
resources
• primary adipocytes
• model of obese mice
• antibodies
• plasmids

Contact: Jean-François Tanti
+ 33 4 89 06 42 37 tanti@unice.fr

ITMO Circulation,
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adipose tissue dysfunction in obesity and type 2 diabetes
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Publications

• Lipids and glucose metabolism (in vitro & in vivo)
• Phospholipids biochemistry
• Pharmacological studies in vitro and in vivo
• Functionnal genomics in mouse
• Real time NO and H2O2 production in tissues.

Methodologies used

• Dray C, Knauf C, Daviaud D, Waget A, Boucher J, Buléon M, Cani PD, Attané C, Guigné C, Carpéné C, Burcelin R, Castan-Laurell
I, Valet P. (2008). Apelin stimulates glucose utilization in normal and obese insulin-resistant mice. Cell Metab., 8(5), 437-445

• Bour S, Caspar-Bauguil S, Iffiú-Soltész Z, Nibbelink M, Cousin B, Miiluniemi M, Salmi M, Stolen C, Jalkanen S, Casteilla L,
Pénicaud L, Valet P, Carpéné C. (2009). Semicarbazide-sensitive amine oxidase/vascular adhesion protein-1 deficiency reduces
leukocyte infiltration into adipose tissue and favors fat deposition. Am J Pathol., 174(3), 1075-1083

• Castan-Laurell I, Vítkova M, Daviaud D, Dray C, Kováciková M, Kovacova Z, Hejnova J, Stich V, Valet P. (2008). Effect of
hypocaloric diet-induced weight loss in obese women on plasma apelin and adipose tissue expression of apelin and APJ. Eur J
Endocrinol., 158(6), 905-910

• Pradère JP, Klein J, Grès S, Guigné C, Neau E, Valet P, Calise D, Chun J, Bascands JL, Saulnier-Blache JS, Schanstra JP.
(2007). LPA1 receptor activation promotes renal interstitial fibrosis. J Am Soc Nephrol., 18(12), 3110-3118

• Pradère JP, Tarnus E, Grès S, Valet P, Saulnier-Blache JS. (2007). Secretion and lysophospholipase D activity of autotaxin by
adipocytes are controlled by N-glycosylation and signal peptidase. Biochim Biophys Acta., 1771(1), 93-102

• Boucher J, Masri B, Daviaud D, Gesta S, Guigné C, Mazzucotelli A, Castan-Laurell I, Tack I, Knibiehler B, Carpéné C, Audigier Y,
Saulnier-Blache JS, Valet P. (2005). Apelin, a newly identified adipokine up-regulated by insulin and obesity. Endocrinology., 146(4),
1764-1771

Philippe Valet
Adipocyte secretions, obesities and associated diseases

Toulouse U 1048 / Angelo Parini

We are investigating adipokines from molecular studies up to a potential use as
pharmacological targets for obesity/diabetes in humans.

Research brief
Our research activity focuses on adipocyte bioactive secretions in  normal and obese states and their
involvement in obesity associated  disorders. Our aim is to work from molecular studies in cells to
physiological integration in animal models and humans. We first  described the secretion of Autotaxin
and the production of  Lyso-Phosphatidic Acid (LPA) by adipocytes, its role in adipogenesis  process,
its link with obesity associated diabetes and more recently  its effect in the development of renal
fibrosis. We also studied the  roles and regulations of amine oxidases such as the Semi-carbazide
Sensitive one (SSAO). We described the presence of this enzyme in the  plasma membrane of
adipocytes and its ability to generate H2O2. Such a  production by the fat cell is able to provoke
insulino-mimetic  responses like the stimulation of glucose transport, the inhibition of  lipolysis,
adipogenesis and to improve glucose tolerance. The last  adipokine we described is named Apelin. We
showed that this peptide is secreted by adipocytes in response to insulin and/or TNFa in vitro and  in
vivo. We studied its regulation during obesity-weight loss and its involvement in angiogenic process
within adipose tissue. Apelin is involved in glucose utilization in adipose tissue and muscle by activating
an intracellular pathway independant of the insulin one. Insulin-resistant mice are still apelin sensitive
which makes apelin a promissing target in diabetes.

Inserm / Université de Toulouse 3 (Université Paul Sabatier)

Key facts

• Team:
Researchers: 7
Technicians: 3
PhD students: 5
Postdoc fellows: 3
• Translational

approaches:
Patents: 2
Clinical research grants: 2
Industry partners: 3
• International research

links:
Europe, United States,
Brazil

Keywords
• obesity
• diabetes
• adipokines
• apelin
• SSAO
• LPA
• Autotaxin
• H2O2
• mouse
• cell culture
• functional genomics
• pharmacological studies
• lipid and glucid
metabolism
• NO
• H2O2

Biological
resources
• murine adipocyte
(3T3F442A, SGBS) and
muscle (C2C12) cell lines
• primary -culture of
adipocytes (human, mouse)
• stable and transient
transfections
• transgenic mouse models

Contact: Philippe Valet
philippe.valet@inserm.fr

ITMO Circulation,
Metabolism, Nutrition
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transgenic obese mice

adipocytes

Lipid staining in "in vitro" differentiated human adipocytes
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Publications

- State of the art techniques unique in France to study in vivo in the awake free moving mouse glucose
(tracers) and vascular homeostasis (ultrasonic probe) simultaneously with brain infusate to respect the
integrity of the physiological systems and to address molecular issues.
- Vagus nerve recording.
- Blood hormone biochemistry.
- Metagenomique, bioinformatique, metafactors secretome (secreted bacterial product library)
- Accurate immunological phenotyping (FACS, lymphocyte transfer, confocal analyses…)
- Lipidology, enteric cell culture, molecular fluorescent tools for the analysis of lipid handing

Methodologies used

• Knauf C, Cani PD, Perrin C, Iglesias MA, Maury JF, Bernard E, Benhamed F, Grémeaux T, Drucker DJ, Kahn CR, Girard J, Tanti
JF, Delzenne NM, Postic C, Burcelin R (2005). Brain glucagon-like peptide-1 increases insulin secretion and muscle insulin
resistance to favor hepatic glycogen storage. JOURNAL OF CLINICAL INVESTIGATION, 115(12), 3554-63

• Cabou C, Campistron G, Marsollier N, Leloup C, Cruciani-Guglielmacci C, Pénicaud L, Drucker DJ, Magnan C, Burcelin R (2008).
Brain glucagon-like peptide-1 regulates arterial blood flow, heart rate, and insulin sensitivity. Diabetes, 57(10), 2577-87

• Cani PD, Bibiloni R, Knauf C, Waget A, Neyrinck AM, Delzenne NM, Burcelin R (2008). Changes in gut microbiota control
metabolic endotoxemia-induced inflammation in high-fat diet-induced obesity and diabetes in mice. Diabetes, 57(6), 1470-81

• Cani PD, Amar J, Iglesias MA, Poggi M, Knauf C, Bastelica D, Neyrinck AM, Fava F, Tuohy KM, Chabo C, Waget A, Delmée E,
Cousin B, Sulpice T, Chamontin B, Ferrières J, Tanti JF, Gibson GR, Casteilla L, Delzenne NM, Alessi MC, Burcelin R (2007).
Metabolic endotoxemia initiates obesity and insulin resistance. Diabetes, 56(7), 1761-72

• Pospisilik JA, Knauf C, Joza N, Benit P, Orthofer M, Cani PD, Ebersberger I, Nakashima T, Sarao R, Neely G, Esterbauer H,
Kozlov A, Kahn CR, Kroemer G, Rustin P, Burcelin R, Penninger JM (2007). Targeted deletion of AIF decreases mitochondrial
oxidative phosphorylation and protects from obesity and diabetes. Cell, 131(3), 476-91

• Cabou C, Cani PD, Campistron G, Knauf C, Mathieu C, Sartori C, Amar J, Scherrer U, Burcelin R (2007). Central insulin regulates
heart rate and arterial blood flow: an endothelial nitric oxide synthase-dependent mechanism altered during diabetes. Diabetes,
56(12), 2872-7

Rémy Burcelin / Xavier Collet
Intestinal Risk factors, diabetes, dyslipidemia
Toulouse U 1048 / Angelo Parini

We consider intestinal biology i.e. lipid handling, intestinal microbiota and
enteroendocrine hormones as central and early causal regulators of metabolic
inflammation and glucose and lipid homeostasis.

Research brief
Determine molecular mechanisms controlling glycemia/dyslipidemia. We demonstrated the first that 1.
GLUT2 and the GLP-1 receptor are molecular components of an enteric system, which detects blood
glucose, that is connected to the brain via the enteric nerves. It regulates brainGLP-1 signaling and
muscle glucose utilization, hepatic glucose production, insulin/glucagon secretion, and vascular blood
flow. We defined this new physiological concept : “the Anticipatory metabolic reflex”, showed its
impairment during diabetes, and set the basis of new therapeutic strategies to treat
diabetes/dyslipidemia. In the quest of the regulatory mechanisms we identified that intestinal microbiota
produces factors (Metafactors, as lipopolysaccharides and bacterial DNA) responsible for inflammation,
insulin resistance, hepatic lipid overload, and adipose tissue development. We are studying the
molecular interactions between the Metafactors and the host for the control of glycemia, dyslipidemia,
hepatic and vascular diseases. This involves deciphering 1. new metafactors (biomarkers for
prediction/diagnosis/stratification). 2- eukaryotic targets of metafactors, 3. the enteric-immune system in
the development of vaccine strategies, 4- molecular mechanisms in enterocytes responsible for
metafactor absorption 5. The regulatory role of enteroendocrine hormones (GLP-1) on the anticipatory
metabolic reflex. Patents are filed and biotech companies funded (Physiogenex SAS, Vaiomer SAS,
Enteronova SAS)

Inserm / Université de Toulouse 3 (Université Paul Sabatier)

Key facts

• Team:
Researchers: 5
Technicians: 7
PhD students: 2
Postdoc fellows: 3
• Translational

approaches:
Patents: 5
Clinical research grants: 2
Industry partners: 4
• International research

links:
Europe, United States

Keywords
• Gut to brain axis
• Enteroendocrine
hormones
• insulin resistance
• intestinal microbiota
• metagenomique
• vascular blood flow
• brain GLP-1 signaling
• Glucose turnover in vivo
• vascular blood flow
• metagenomics
• immunological
phenotyping
• FACS

Biological
resources
• Human liver gene
expression and
metagenomic in feces
(NAFLD patients)
• Tailor made animal
models of diabetes, obesity.
Caco2 cells, intestinal lipid
transport

Contact: Rémy Burcelin
+33 (5)61325614 remy.burcelin@inserm.fr

ITMO Circulation,
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The uncovered role of intestinal microbiota

We discovered that during high-fat diet-induced diabetes intestinal microbiota changes and generates factors, the Metafactors (such as
Lipopolysaccharides…), which interact with the host cells and control inflammation insulin resistance, hepatic lipid overload and
adipose tissue development.

Our integrated project

we aim at discovering the molecular mechanisms issued from intestinal microbiota which control metabolic diseases and its hepatic
and vascular complications. We will identify risk factors, and brain and immune regulatory mechanisms involved. Biomarkers, targets
and vaccines will be generated.

the anticipatory metabolic reflex

The anticipatory metabolic reflex, a physiological concept uncovered: which shows that enteric GLP-1 generates a neural signal
towards the brain to control peripheral metabolic and vascular functions. This is under the control of risk factors such as lipids and
intestinal microbiota.
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Publications

• Immunoselection/depletion cell sorting by the use of magnetic nano- and micro-beads
• Flow cytometry and three dimensional confocal analyses of the adipose tissue
• Primary cultures of human and murine mature adipocytes, adipose tissue endothelial cells,
macrophages, lymphocytes and progenitor cells including preadipocytes

Methodologies used

• Villaret A, Galitzky J, Decaunes P, Estève D, Marques MA, Sengenès C, Chiotasso P, Tchkonia T, Lafontan M, Kirkland JL,
Bouloumié A (2010). Adipose tissue endothelial cells from obese human subjects: differences among depots in angiogenic,
metabolic, and inflammatory gene expression and cellular senescence. Diabetes, 59(11), 2755-63

• Duffaut C, Zakaroff-Girard A, Bourlier V, Decaunes P, Maumus M, Chiotasso P, Sengenès C, Lafontan M, Galitzky J, Bouloumié A
(2009). Interplay between human adipocytes and T lymphocytes in obesity: CCL20 as an adipochemokine and T lymphocytes as
lipogenic modulators. Arteriosclerosis, thrombosis, and vascular biology, 29(10), 1608-14

• Bourlier V, Zakaroff-Girard A, Miranville A, De Barros S, Maumus M, Sengenes C, Galitzky J, Lafontan M, Karpe F, Frayn KN,
Bouloumié A (2008). Remodeling phenotype of human subcutaneous adipose tissue macrophages. Circulation, 117(6), 806-15

• Sengenès C, Miranville A, Maumus M, de Barros S, Busse R, Bouloumié A (2007). Chemotaxis and differentiation of human
adipose tissue CD34+/CD31- progenitor cells: role of stromal derived factor-1 released by adipose tissue capillary endothelial cells.
Stem cells (Dayton, Ohio), 25(9), 2269-76

• Curat CA, Miranville A, Sengenès C, Diehl M, Tonus C, Busse R, Bouloumié A (2004). From blood monocytes to adipose tissue-
resident macrophages: induction of diapedesis by human mature adipocytes. DIABETES, 53(5), 1285-92

• Miranville A, Heeschen C, Sengenès C, Curat CA, Busse R, Bouloumié A (2004). Improvement of postnatal neovascularization by
human adipose tissue-derived stem cells. Circulation, 110(3), 349-55

Anne Bouloumie-Diehl
the stroma-vascular cells of adipose tissue
Toulouse U 1048 / Angelo Parini

Our approaches on human and rodent adipose tissues that combine cell sorting,
confocal analyses and primary cultures of adipocyte, endothelial cells, macrophages,
T lymphocytes and progenitor cells are unique allowing the study of native cells and
their interactions

Research brief
Our research is focused on the cells from the stroma-vascular fraction of the adipose tissue, i.e.
endothelial cells, macrophages, T lymphocytes and progenitor cells, in human and rodent models. We
study the relative contribution of the distinct cell subsets in the adipose tissue dysfunction linked with
obesity and associated pathologies. The clinical and animal studies are combined with cellular
(immunoselection/depletion cell sorting, 3dimensional confocal analyses, flow cytometry, primary
cultures) and biochemical approaches. The projects are focused on 1) the immuno-inflammatory
processes in the adipose tissue, 2) the proliferation, differentiation and reparative potentials of the
adipose tissue progenitor cells and 3) the modulatory role of the adipose tissue endothelium in the
adipose tissue growth and inflammation.

Inserm / Université de Toulouse 3 (Université Paul Sabatier)

Key facts

• Team:
Researchers: 4
Technicians: 3
PhD students: -
Postdoc fellows: 3
• Translational

approaches:
Patents: -
Clinical research grants: -
Industry partners: 2
• International research

links:
Europe, United States

Keywords
• inflammation
• angiogenesis
• adipogenesis
• stem/progenitor cells
• senescence
• diabetes
• adipose tissue
• senescence
• flow cytometry
• confocal microscopy
• cell culture
• immunoselection
• molecular biology

Biological
resources
• native endothelial cells,
macrophages,
lymphocytes, progenitor
cells and adipocytes from
human adipose tissue
• Conditioned media from
endothelial cells,
macrophages,
lymphocytes, progenitor
cells and adipocytes from
human adipose tissue
• mRNA from native
endothelial cells,
macrophages,
lymphocytes, progenitor
cells and adipocytes from
human adipose tissue

Contact: Anne Bouloumie-Diehl
Anne.Bouloumie@inserm.fr
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Human adipose tissue vascular network

CD31 immunofluorescence labelling of human adipose tissue

Immune cells in the obese human adipose tissue

CD45 and CD3 immunofluorescence labelling of obese human adipose tissue

Adipogenic and angiogenic potential of human adipose tissue progenitor
cells

Red oil and CD31 immunofluorescence labelling of the human adipose tissue progenitor cells
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Publications

• Stereotaxic brain injections:drugs, viral particles or siRNA
• Food intake and metabolic characterizations (functional tests for physiology exploration: refeeding,
hyperinsulinemic/ eu(hypo)glycemic clamps, glucose and insuline tolerance tests, targeting the brain
through carotid injection…), preference/aversion and electrophysiological gustatory study through
evoked potentials recording (Humans)
• Mitochondrial exploration: oxygraphy (OXPHOS studies), ROS production, antioxidant defences,
redox metabolism
• Patch clamp recordings on acute hypothalamic brain slices and in vivo electrophysiological recordings
• Ca2+ imaging on hypothalamic freshly dissociated cells
• Single cell RT-PCR, qPCR, immunohistochemistry

Methodologies used

• Allard C, Carneiro L, Grall S, Cline BH, Fioramonti X, Chrétien C, Baba-Aissa F, Giaume C, Pénicaud L, Leloup C (2014).
Hypothalamic astroglial connexins are required for brain glucose sensing-induced insulin secretion. Journal of cerebral blood flow
and metabolism : official journal of the International Society of Cerebral Blood Flow and Metabolism, 34(2), 339-46

• Fioramonti X, Deak A, Deshpande S, Carneiro L, Zhou C, Sayed N, Orban B, Berlin JR, Pénicaud L, Leloup C, Beuve A, Routh VH
(2013). Hypothalamic S-nitrosylation contributes to the counter-regulatory response impairment following recurrent hypoglycemia.
PLOS ONE, 8(7), e68709

• Carneiro L, Allard C, Guissard C, Fioramonti X, Tourrel-Cuzin C, Bailbé D, Barreau C, Offer G, Nédelec E, Salin B, Rigoulet M,
Belenguer P, Pénicaud L, Leloup C (2012). Importance of mitochondrial dynamin-related protein 1 in hypothalamic glucose
sensitivity in rats. Antioxidants & redox signaling, 17(3), 433-44

• Colombani AL, Carneiro L, Benani A, Galinier A, Jaillard T, Duparc T, Offer G, Lorsignol A, Magnan C, Casteilla L, Pénicaud L,
Leloup C (2009). Enhanced hypothalamic glucose sensing in obesity: alteration of redox signaling. Diabetes, 58(10), 2189-97

• Fioramonti X, Contié S, Song Z, Routh VH, Lorsignol A, Pénicaud L (2007). Characterization of glucosensing neuron
subpopulations in the arcuate nucleus: integration in neuropeptide Y and pro-opio melanocortin networks?. Diabetes, 56(5), 1219-27

• Leloup C, Magnan C, Benani A, Bonnet E, Alquier T, Offer G, Carriere A, Périquet A, Fernandez Y, Ktorza A, Casteilla L, Pénicaud
L (2006). Mitochondrial reactive oxygen species are required for hypothalamic glucose sensing. DIABETES, 55(7), 2084-90

Corinne Leloup
Brain nutrient sensing and energy homeostasis
Dijon Centre des Sciences du Goût et

de l'Alimentation (CSGA) / Luc
Pénicaud

Expertise in brain glucose sensing mechanisms from molecular, cellular to in vivo
levels and its role in energy homeostasis both in physiological and pathological
conditions (obesity, diabetes) in rodents. Preferences and gustatory detection in
Humans.

Research brief
The brain participates in energy homeostasis by regulating both energy intake and expenditure. The
hypothalamus in particular monitors nervous, hormonal and metabolic signals and integrates them to
elicit adaptive responses. The hypothalamus is sensitive to glucose whose blood level is tightly
regulated and has profound effects on hypothalamic electrical activity in vivo and some hypothalamic
orexigenic and anorexigenic neurons ex-vivo. These hypothalamic glucose changes then participate in
food intake and numerous peripheral controls, for instance insulin secretion or hepatic glucose
production.  Our research focuses on hypothalamic glucose sensing mechanism, especially
hypoglycemia and hyperglycemia detection, and gustatory detection in Humans and the relationships
between these detections and energy homeostasis. In particular, our studies are aimed at 1)
deciphering cellular and molecular mechanisms involved in hypothalamic glucose sensing, 2)
determining its importance both in physiology and pathology (obesity, diabetes) on food intake and
nervous control of peripheral organs , 3) exploring similarities of the glucose sensing mechanism with
the pancreatic beta-cell, and finally 4) identifying changes in gustatory nutrient sensing and preferences
in metabolic human pathologies associated with changes in food intake.

CNRS / INRA / Université de Dijon (Université de Bourgogne)

Key facts

• Team:
Researchers: 7
Technicians: 4
PhD students: 3
Postdoc fellows: 1
• Translational

approaches:
Patents: -
Clinical research grants: -
Industry partners: 1
• International research

links:
Europe, United States

Keywords
• hypothalamic glucose
sensing
• hyperglycemia and
hypoglycemia
• POMC-NPY-SF1 neurons
• astrocytes
• mitochondria and ROS
• insulin secretion
• food intake and energy
metabolism
• obesity and diabetes
• electrophysiological
studies (on brain in vivo;
ex-vivo; on freshly isolated
islets)
• mitochondrial exploration
(oxygraphy)
• freshly isolated
hypothalamic cells and
pancreatic islets/Ca+
imaging
• stereotaxy for brain
injection
• hyperinsulinemic
euglycemic clamp
• in vivo models of obesity
and diabetes (transgenic
animals)

Biological
resources
• in vivo/vitro hypothalamic
models to study obesity and
diabetes

Contact: Corinne Leloup
corinne.leloup@u-bourgogne.fr
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Publications

-In vivo determination of insulin sensitivity in euglycemic-hyperinsulinemic clamp on awake animals,
glucose and insulin tolerance test procedure
-behavioral dissection of feeding behavior at the level of food choice and intake together with operant
behavior for motivation and conditioned preference
-metabolic study of energy expenditure in awake animals by integrated approaches using automated
analysis of voluntary activity, metabolic efficiency (VO2, VCO2, RER) and drinking and feeding.
-Mice microsurgical implantation of catheter and chronic infusion in freely moving animals
-stereotactic modification of brain nuclei gene expression and chemicals injection
-mice genetic for neurons-specific ablation and conditional gene knock out

Methodologies used

• Joly-Amado A, Denis RG, Castel J, Lacombe A, Cansell C, Rouch C, Kassis N, Dairou J, Cani PD, Ventura-Clapier R, Prola A,
Flamment M, Foufelle F, Magnan C, Luquet S (2012). Hypothalamic AgRP-neurons control peripheral substrate utilization and
nutrient partitioning. The EMBO journal, 31(22), 4276-4288

• Luquet S, Perez FA, Hnasko TS, Palmiter RD (2005). NPY/AgRP neurons are essential for feeding in adult mice but can be ablated
in neonates. Science (New York, N.Y.), 310(5748), 683-5

• Kammoun HL, Chabanon H, Hainault I, Luquet S, Magnan C, Koike T, Ferré P, Foufelle F (2009). GRP78 expression inhibits
insulin and ER stress-induced SREBP-1c activation and reduces hepatic steatosis in mice. The Journal of clinical investigation,
119(5), 1201-15

Serge Luquet
"Central Control of Feeding Behaviour and Energy
Expenditure" C2OFFEE
Paris CNRS UMR 8251 / Jean-Marie

Dupret

Fully integrated approaches are combined with genetic tools to study the mechanism
that link the central nervous system with the regulation of energy balance and
peripheral glucose metabolism. http://www.bfa.univ-paris-
diderot.fr/spip.php?rubrique81

Research brief
The modern abundance of energy-rich foods combined with a shift to more sedentary lifestyles has led
to a thermodynamic imbalance, and consequently, excessive caloric intake and reduced energy
expenditure are the main causes for the prevalence of obesity. In adult mammals energy homeostasis
is finely regulated.  Blood glucose levels, body weight, and fat content remain within narrow ranges and
experimentally-induced perturbations  invariably result in a rapid return to ‘set point’ when normal
conditions are restored. To accomplish this, circulating peripheral factors such as hormones (e.g.,
insulin, leptin, ghrelin) and nutrients (e.g., glucose, lipids) activate discrete neural circuits in the brain
that trigger changes in the basal metabolic rate and/or feeding behaviour. Disruption of these neural
circuits can give rise to life-threatening conditions that include metabolic diseases such as obesity and
diabetes in both humans and rodent models. Therefore it is crucial to understand the mechanism that
insures the proper equilibrium between energy intake and expenditure.
The core approach of the COBE team is to leverage the power of modern molecular genetic tools and
mouse models in integrated approaches in order to dissect out the role of discrete neural circuit
elements in the control of different aspect of energy balance including feeding behavior notably in its
rewarding & motivational component together with energy expenditure and nutrient partitioning.

CNRS / Université de Paris 07 (Université Denis Diderot)

Key facts

• Team:
Researchers: 1
Technicians: 4
PhD students: -
Postdoc fellows: -
• Translational

approaches:
Patents: -
Clinical research grants: -
Industry partners: 7
• International research

links:
Europe, United States,
Australia

Keywords
• central nervous system
• energy balance regulation
• Mice model for neuron-
specific cell knock out
• euglycemic
hyperisulinemic clamp
study

Biological
resources
-Mice model for conditional
inactivation of the N-
acylphosphatidylethanolami
ne phospholipase-D
(NAPE-PLD), a key enzyme
in the processing of
endocannabinoid and N-
acyl ethanolamide such as
oleoylethanolamide (OEA).
-Mice model for conditional
expression of Peroxisome
Proliferator-Activated
Receptors delta (PPARd) or
a dominant negative form of
this receptor

Contact: Serge Luquet
0157277793 serge.luquet@univ-paris-diderot.fr
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Main concept and approaches in the COFFEE Team

Lack of AgRP neurons translate into a decreased in autonomic onto pancreas, liver, and white muscle, and concomitant increase in
oxidative muscle. These changes are associated with an increase nutrient conversion, lipid synthesis and export in the liver, and an
enhanced preference for lipid substrate in red muscle. The overall consequence is an increased ratio of fat/carbohydrate oxidation and
improved glucose tolerance on high fat diet.

Main concept and approaches in the COFFEE Team

The COFFEE team is part of a FP7 European collaborative research consortium “Health and the Understanding of Metabolism, Aging
and Nutrition (HUMAN). The overarching aim of our work in HUMAN project is to fully characterize the metabolic and behavioural
phenotype of mouse model of with a Humanized hepatocyte . This model will be used to study the contribution of a genetic
susceptibility of cell derived from patient bearing polymorphism for obesity/diabetes target identified through GWAS studies

Main concept and approaches in the COFFEE Team

The brain integrates circulating signals of hunger and satiety to regulate energy homeostasis. The core approach of the COFFEE team
is to leverage the power of modern molecular genetic tools and mouse models in integrated approaches in order to dissect out the role
of discrete neural circuit elements in the control of different aspect of energy balance including feeding behavior notably in its rewarding
& motivational component together with energy expenditure and nutrient partitioning.
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Publications

• Hyperinsulinemic-euglycemic clamp in freely moving mice and rats
• Chronic infusion
• AAV, lentiviral injection
• Indirect calorimetry

Methodologies used

• Joly-Amado A, Denis RG, Castel J, Lacombe A, Cansell C, Rouch C, Kassis N, Dairou J, Cani PD, Ventura-Clapier R, Prola A,
Flamment M, Foufelle F, Magnan C, Luquet S (2012). Hypothalamic AgRP-neurons control peripheral substrate utilization and
nutrient partitioning. The EMBO journal, 31(22), 4276-4288

• Vincent M, Philippe E, Everard A, Kassis N, Rouch C, Denom J, Takeda Y, Uchiyama S, Delzenne NM, Cani PD, Migrenne S,
Magnan C (2012). Dietary Supplementation With Agaricus Blazei Murill Extract Prevents Diet-Induced Obesity and Insulin
Resistance in Rats. Obesity (Silver Spring, Md.),

• Levin BE, Magnan C, Dunn-Meynell A, Le Foll C (2011). Metabolic sensing and the brain: who, what, where, and how?.
Endocrinology, 152(7), 2552-7

• Fioramonti X, Marsollier N, Song Z, Fakira KA, Patel RM, Brown S, Duparc T, Pica-Mendez A, Sanders NM, Knauf C, Valet P,
McCrimmon RJ, Beuve A, Magnan C, Routh VH (2010). Ventromedial hypothalamic nitric oxide production is necessary for
hypoglycemia detection and counterregulation. Diabetes, 59(2), 519-28

• Sohn KA, Cruciani-Guglielmacci C, Kassis N, Clément L, Ouali F, Caüzac M, Lebègue N, Berthelot P, Caignard DH, Pégorier JP,
Renard P, Dacquet C, Ktorza A, Magnan C, Consortium of the French Ministry of Research and Technology (2009). S26948, a new
specific peroxisome proliferator activated receptor gamma modulator improved in vivo hepatic insulin sensitivity in 48 h lipid infused
rats. European journal of pharmacology, 608(1-3), 104-11

• Marsollier N, Kassis N, Mezghenna K, Soty M, Fioramonti X, Lacombe A, Joly A, Pillot B, Zitoun C, Vilar J, Mithieux G, Gross R,
Lajoix AD, Routh V, Magnan C, Cruciani-Guglielmacci C (2009). Deregulation of hepatic insulin sensitivity induced by central lipid
infusion in rats is mediated by nitric oxide. PLOS ONE, 4(8), e6649

Christophe Magnan
REGLYS (Regulation of glucose homeostasis by nervous
system)
Paris Unit of Functional and Adaptive

Biology - CNRS UMR 8251 /
Jean-Marie Dupret

Recognized expertise in study of brain lipid sensing and regulation of energy balance
in rodents

Research brief
Our research is aimed at studying nervous control of energy balance in preclinical models of obesity
and type 2 diabetes. Three main topics are studied: i/ effect of peripheral signals (hormones, nutrients)
conveying to central nervous system on sensitive neurons located in specific brain areas
(hypothalamus, brainstem, hippocampus). ii/ Identification of molecular mechanisms underlying effect
of peripheral singal in those neurons  ; iii/ signal emerging from SNC and regulating energy balance
(including insulin secretion and action, feeding behavior, hepatic glucose production). Preclinical
models are mice or rats either made obese and/or diabetic using genetic approaches or high fat/high
feeding food. Measured parameters include : glucose turnover rate, insulin sensitivity, energy
expenditure (indirect calorimetry), food intake, body weight composition, etc.

CNRS / Université de Paris 07 (Université Denis Diderot)

Key facts

• Team:
Researchers: 4
Technicians: 6
PhD students: 2
Postdoc fellows: -
• Translational

approaches:
Patents: -
Clinical research grants: -
Industry partners: 2
• International research

links:
Europe, United States

Keywords
• obesity
• animal models
• brain lipid sensing
• hypothalamus
• hyperinsulinemic-
euglycemic clamps
• isolated islets
• OGTT
• ITT
• indirect calorimetry

Biological
resources
• In vivo models of obesity
and type 2 diabetes

Contact: Christophe Magnan
christophe.magnan@univ-paris-diderot.fr
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Publications

• Bioassays to define signals regulating beta cell development.
• In vitro and in vivo bioassays.
• Reconstituted rodent and human bioassays.
• Methodologies to develop human beta cell lines.

Methodologies used

• Haumaitre C, Lenoir O, Scharfmann R (2008). Histone deacetylase inhibitors modify pancreatic cell fate determination and amplify
endocrine progenitors. Molecular and cellular biology, 28(20), 6373-83

• Babenko AP, Polak M, Cavé H, Busiah K, Czernichow P, Scharfmann R, Bryan J, Aguilar-Bryan L, Vaxillaire M, Froguel P (2006).
Activating mutations in the ABCC8 gene in neonatal diabetes mellitus. The New England journal of medicine, 355(5), 456-66

• Attali M, Stetsyuk V, Basmaciogullari A, Aiello V, Zanta-Boussif MA, Duvillie B, Scharfmann R (2007). Control of beta-cell
differentiation by the pancreatic mesenchyme. Diabetes, 56(5), 1248-58

• Duvillié B, Attali M, Bounacer A, Ravassard P, Basmaciogullari A, Scharfmann R (2006). The mesenchyme controls the timing of
pancreatic beta-cell differentiation. DIABETES, 55(3), 582-9

• Heinis M, Simon MT, Ilc K, Mazure NM, Pouysségur J, Scharfmann R, Duvillié B (2010). Oxygen tension regulates pancreatic beta-
cell differentiation through hypoxia-inducible factor 1alpha. Diabetes, 59(3), 662-9

• Elghazi L, Cras-Meneur C, Czernichow P, Scharfmann R (2002). Role for FGFR2IIIb-mediated signals in controlling pancreatic
endocrine progenitor cell proliferation. PROCEEDINGS OF THE NATIONAL ACADEMY OF SCIENCES OF THE UNITED STATES
OF AME, 99(6), 3884-3889

Raphaël Scharfmann
Control of pancreatic endocrine cell development
Paris U 1016 / Pierre-Olivier Couraud

We have gained expertise in developing assays in reconstituted rodent and human
models to define intercellular signals regulating pancreatic beta cell development.

Research brief
Type-1 diabetes is caused by an autoimmune destruction of insulin producing beta cells resulting in
insulin deficiency. Insulin therapy is unsatisfactory. Thus defining new strategies (cell or regenerative
therapies) as basis to cure diabetic patients represents a major challenge. Beta cells develop from
pancreatic progenitors that proliferate and next differentiate into functional insulin-producing cells. This
is a complex process, each step being controlled by specific signals. Theoretically, beta cell mass can
be enhanced by: i) activating the proliferation of pancreatic progenitors; ii) activating their differentiation
into beta cells; iii) activating the proliferation of beta cells themselves. During the past years, we
developed tools based on rodent models to search for signals controlling each step of beta cell
development. We also developed strategies to transfer to reconstituted human models, data generated
in rodent models. We generated new results and hypotheses concerning signals controlling each step
of pancreatic development. We also dissected specific forms of neonatal diabetes in Human, which
permits to define new treatments for children with neonatal diabetes. Here, we propose to continue this
work which is important on a cognitive point of view, but also to define new approaches to find a cure
for diabetes.

Inserm / Université de Paris 05 (Université Rene Descartes)

Key facts

• Team:
Researchers: 4
Technicians: -
PhD students: -
Postdoc fellows: -
• Translational

approaches:
Patents: 3
Clinical research grants: 3
Industry partners: 8
• International research

links:
Europe, United States

Keywords
• Pancreas
• development
• in vitro bioassays
• in vivo bioassays

Biological
resources
• Rodent bioassay for cell
differentiation
• Human beta cell lines

Contact: Raphaël Scharfmann
raphael.scharfmann@inserm.fr
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Scheme of pancreatic beta cell development from embryonic stem cells

Beta cell development from embryonic stem cells is a multistep process. Each step is tightly regulated by intercellular signals. Our lab
is mainly working on signals regulating beta cell development from embryonic progenitors (in red). We develop in parallel models to
transfer to human, data generated in rodent models.
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• Humanized mouse model of type 1 diabetes
• Viral infections of mouse model of type 1 diabetes
• In vivo NKT cell triggering in mouse model of type 1 diabetes
• ELISPOT assay to detect autoreactive T cells (human and mouse)
• Human anti-islet antigen T cell lines

Methodologies used

• Diana J, Griseri T, Lagaye S, Beaudoin L, Autrusseau E, Gautron AS, Tomkiewicz C, Herbelin A, Barouki R, von Herrath M, Dalod
M, Lehuen A (2009). NKT cell-plasmacytoid dendritic cell cooperation via OX40 controls viral infection in a tissue-specific manner.
Immunity, 30(2), 289-99

• Novak J, Beaudoin L, Park S, Griseri T, Teyton L, Bendelac A, Lehuen A (2007). Prevention of type 1 diabetes by invariant NKT
cells is independent of peripheral CD1d expression. JOURNAL OF IMMUNOLOGY, 178(3), 1332-40

• Martinuzzi E, Novelli G, SCotto M, Blancou P, Bach JM, Chaillous L, Bruno G, Chatenoud L, van Endert P, Mallone R (2008). The
frequency and immunodominance of islet-specific CD8(+) T-cell responses change after type 1 diabetes diagnosis and treatment.
DIABETES, 57(5), 1312-1320

• Hue S, Mention JJ, Monteiro RC, Zhang SL, Cellier C, Schmitz J, Verkarre V, Fodil N, Bahram S, Cerf-Bensussan N, Caillat-
Zucman S (2004). A direct role for NKG2D/MICA interaction in villous atrophy during celiac disease. IMMUNITY, 21(3), 367-377

• Toma A, Laïka T, Haddouk S, Luce S, Briand JP, Camoin L, Connan F, Lambert M, Caillat-Zucman S, Carel JC, Muller S, Choppin
J, Lemonnier F, Boitard C (2009). Recognition of human proinsulin leader sequence by class I-restricted T-cells in HLA-A*0201
transgenic mice and in human type 1 diabetes. Diabetes, 58(2), 394-402

• Toma A, Haddouk S, Briand JP, Camoin L, Gahery H, Connan F, Dubois-Laforgue D, Caillat-Zucman S, Guillet JG, Carel JC,
Muller S, Choppin J, Boitard C (2005). Recognition of a subregion of human proinsulin by class I-restricted T cells in type 1 diabetic
patients. PROCEEDINGS OF THE NATIONAL ACADEMY OF SCIENCES OF THE UNITED STATES OF AME, 102(30), 10581-6

Agnès Lehuen
Immune mechanisms of type 1 diabetes
Paris U 1016 / Pierre-Olivier Couraud

Expertise in human T cell assay and prevention of type 1 diabetes by NKT cells.

Research brief
Our scientific project will largely focus on developing preclinical and clinical models that directly apply to
human T1D, taking advantage of the association of the team with major clinical Diabetology
Departments within University Paris Descartes. On the basis of our previous data in autoimmune and
viral diseases, the role of NK cells in promoting or protecting from T1D in humans will be investigated
by studying the presence of NK cell receptors and their ligands in (pre)diabetic subjects, and analyzing
NK cell functions and interactions with endothelial cells. The crosstalk between NKT cells and other
cells present in pancreatic islets (DC, NK cells and  cells), will be further explored, upon viral infections
or after triggering of NKT cells by specific agonists. The synergistic ability of NKT cells and
plasmacytoid DC to induce regulatory T cells that prevent T1D will be further investigated. The effort in
characterizing epitopes recognized on major self-Ags expressed by ß-cells and to ß-cell Ag recognition
by CD4+ T cells. A major goal will be the validation of T cell assays in the human disease. Mechanisms
of ß-cell killing will be explored using new tools that have been made available, especially human
insulin-secreting -cell lines. Therapeutic approaches will be tested by exploring novel strategies based
on ß-cell epitopes recognized by T cells and induction of regulatory T cells as well as by optimizing the
metabolic and immune benefit of current insulin therapies.

Inserm / Université de Paris 05 (Université Rene Descartes)

Key facts

• Team:
Researchers: 4
Technicians: 13
PhD students: 8
Postdoc fellows: 5
• Translational

approaches:
Patents: -
Clinical research grants: 3
Industry partners: -
• International research

links:
Europe, United States,
China, Australia

Keywords
• pancreatic islet
• beta cell
• T cell
• NKT cell
• Treg cell
• immunoregulation
• Humanized mice
• epitopes
• T cell lines

Biological
resources
• Transgenic mice
• cohorts of type 1 diabetes
patients
• PBMC patients
• Human islets

Contact: Agnès Lehuen
agnes.lehuen@inserm.fr
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* Human and mouse models
* Cell culturing and T-cell cloning
* ELISpot
* Flow cytometry

Methodologies used

• Mallone R, Martinuzzi E, Blancou P, Novelli G, Afonso G, Dolz M, Bruno G, Chaillous L, Chatenoud L, Bach JM, van Endert P
(2007). CD8(+) T-cell responses identify beta-cell autoimmunity in human type 1 diabetes. DIABETES, 56(3), 613-621

• Martinuzzi E, Novelli G, SCotto M, Blancou P, Bach JM, Chaillous L, Bruno G, Chatenoud L, van Endert P, Mallone R (2008). The
frequency and immunodominance of islet-specific CD8(+) T-cell responses change after type 1 diabetes diagnosis and treatment.
DIABETES, 57(5), 1312-1320

• Martinuzzi E, Afonso G, Gagnerault MC, Naselli G, Mittag D, Combadière B, Boitard C, Chaput N, Zitvogel L, Harrison LC, Mallone
R (2011). acDCs enhance human antigen-specific T-cell responses. Blood, 118(8), 2128-37

• Brezar V, Carel JC, Boitard C, Mallone R (2011). Beyond the hormone: insulin as an autoimmune target in type 1 diabetes.
Endocrine reviews, 32(5), 623-69

• Scotto M, Afonso G, Østerbye T, Larger E, Luce S, Raverdy C, Novelli G, Bruno G, Gonfroy-Leymarie C, Launay O, Lemonnier FA,
Buus S, Carel JC, Boitard C, Mallone R (2012). HLA-B7-restricted islet epitopes are differentially recognized in type 1 diabetic
children and adults and form weak peptide-HLA complexes. Diabetes, 61(10), 2546-55

• Scotto M, Afonso G, Larger E, Raverdy C, Lemonnier FA, Carel JC, Dubois-Laforgue D, Baz B, Levy D, Gautier JF, Launay O,
Bruno G, Boitard C, Sechi LA, Hutton JC, Davidson HW, Mallone R (2012). Zinc transporter (ZnT)8(186-194) is an immunodominant
CD8+ T cell epitope in HLA-A2+ type 1 diabetic patients. Diabetologia, 55(7), 2026-31

Roberto Mallone
Study of antigen-specific T-cell responses in type 1
diabetes and other immune-mediated diseases.
Paris INSERM U1016 (Cochin Institute),

DeAR Lab Avenir / Roberto
Mallone

Innovative technologies are developed to move towards “immune staging” strategies
that may offer novel diagnostic and therapeutic options for autoimmune diseases.

Research brief
Type 1 diabetes (T1D) prevalence is steadily increasing in industrialized countries, with an incidence of
15 new diagnoses/100,000 inhabitants/year in France, which further increases of 3-4% every year. As it
mainly affects children and young adults leading to lifelong treatments and frequent long-term
complications (cardiovascular diseases, end-stage renal failure, blindness), it is a highly debilitating
disease and an important voice of public health expense.

Type 1 diabetes (T1D) is an autoimmune disease caused by autoreactive T lymphocytes which destroy
insulin-producing pancreatic islet -cells. Despite this knowledge, neither the diagnosis nor the therapy
of T1D targets pathogenic T lymphocytes. Our research projects therefore aim at exploiting these T
lymphocytes as disease biomarkers and as therapeutic targets to prevent -cell destruction.

The long-term objective is to develop an immune "staging" and intervention protocol in subjects at risk
for T1D development, in order to detect and block -cell autoimmunity at an early stage. The strategies
developed may lead to a paradigm shift in the approach to T1D by identifying and treating the immune
disease early, before the appearance of its metabolic consequences. By targeting the mechanisms
underlying disease development, such strategies would pave the way to T1D prevention and treatment.

Inserm / Université de Paris 05 (Université Rene Descartes)

Key facts

• Team:
Researchers: 3
Technicians: 4
PhD students: 1
Postdoc fellows: 2
• Translational

approaches:
Patents: 4
Clinical research grants: 1
Industry partners: 2
• International research

links:
Europe, United States,
Australia

Keywords
• diabetes
• T cell
• epitope
• antigen
• tolerance
• assay
• ELISpot
• tetramer
• cloning

Biological
resources

Contact: Roberto Mallone
+33-1-40.48.82.47 roberto.mallone@inserm.fr
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Publications

• Development and metabolic characterization of mice models of gene overexpression or gene
knockdown
• Use of adenoviral vectors to manipulate gene expression
• Primary cultures of mouse hepatocytes
• Immunohistochemistry
• Protein-protein interaction using BRET (bioluminescence resonance energy transfer)
• Two-hybrid system
• Co-immunoprecipitation.

Methodologies used

• Denechaud PD, Bossard P, Lobaccaro JM, Millatt L, Staels B, Girard J, Postic C (2008). ChREBP, but not LXRs, is required for the
induction of glucose-regulated genes in mouse liver. JOURNAL OF CLINICAL INVESTIGATION, 118(3), 956-64

• Carré N, Caüzac M, Girard J, Burnol AF (2008). Dual effect of the adapter growth factor receptor-bound protein 14 (grb14) on
insulin action in primary hepatocytes. ENDOCRINOLOGY, 149(6), 3109-17

• Kuo M, Zilberfarb V, Gangneux N, Christeff N, Issad T (2008). O-glycosylation of FoxO1 increases its transcriptional activity
towards the glucose 6-phosphatase gene. FEBS letters, 582(5), 829-34

• Dentin R, Benhamed F, Hainault I, Fauveau V, Foufelle F, Dyck JR, Girard J, Postic C (2006). Liver-specific inhibition of ChREBP
improves hepatic steatosis and insulin resistance in ob/ob mice. DIABETES, 55(8), 2159-70

• Nouaille S, Blanquart C, Zilberfarb V, Boute N, Perdereau D, Roix J, Burnol AF, Issad T (2006). Interaction with Grb14 results in
site-specific regulation of tyrosine phosphorylation of the insulin receptor. EMBO reports, 7(5), 512-8

• Boute N, Boubekeur S, Lacasa D, Issad T (2003). Dynamics of the interaction between the insulin receptor and protein tyrosine-
phosphatase 1B in living cells. EMBO reports, 4(3), 313-9

Anne-Françoise Burnol / Catherine
Postic
From glucose and insulin signalling to glucotoxicity
Paris U 1016 / Pierre-Olivier Couraud

We use animal models and molecular tools to decipher the mechanisms controlling
insulin signaling and sensitivity involved in the regulation of energy metabolism, by
focusing on specific targets, including signaling proteins such as SIK2 or Grb14, and
transcription factors such as ChREBP and FoxO1.

Research brief
Our team focuses on the cellular and molecular events involved in insulin and glucose signaling, as
well as on the metabolic alterations caused by gluco-lipotoxicity in liver and pancreatic -cells. Our
ultimate goal is to understand the signaling mechanisms and the metabolic pathways leading to insulin
resistance and hepatic steatosis in diabetes and obesity.
Our projects aim at:
i) understanding the molecular control of hepatic lipogenesis by the glucose-sensitive transcription
factor ChREBP, and elucidating its regulation by phosphorylation and acetylation;
ii) identifying new potential targets for the treatment and/or prevention of hepatic steatosis by focusing
on two molecules implicated in the insulin signaling pathway, the kinase SIK2 and the molecular
adapter Grb14;
iii) determining the importance of the metabolic liver zonation for the development of hepatic steatosis,
insulin resistance and hepatocellular carcinomas;
iiii) studying how O-GlcNAcylation of key transcription factors involved in glucose and lipid metabolism
(FoxO1 and ChREBP), can contribute to the development of glucotoxicity in liver, endothelial and
pancreatic -cells;
v) developing new tools, based on BRET, for the study of the interaction between proteins involved in
insulin/IGF1 signaling, as well as for the discovery of molecules of therapeutic interest.
All together, these studies should allow the identification new therapeutic targets for the treatment of
metabolic diseases.

Inserm / CNRS / Université de Paris 05 (Université Rene
Descartes)

Key facts

• Team:
Researchers: 7
Technicians: 3
PhD students: 4
Postdoc fellows: 3
• Translational

approaches:
Patents: 2
Clinical research grants: -
Industry partners: -
• International research

links:
Europe

Keywords
• liver steatosis
• insulin signalling
• transcription factor
• molecular adapter
• lipogenesis
• intestine metabolism
• acetylation
• O-GlcNAcylation
• glucotoxicity
• BRET
• mouse models
• primary hepatocytes

Biological
resources
• in vivo/vitro models

Contact: Anne-Françoise Burnol
anne-francoise.burnol@inserm.fr
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Molecular targets controlling glucose and insulin signaling

Regulation of insulin signaling/sensitivity by Grb14

Inhibition of ChREBP prevents hepatic steatosis and insulin resistance in
ob/ob mice
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Publications

• Metabolic and signaling studies in normal and genetically altered animal models.
• Metabolic and signaling studies in primary cultures of adipocytes, hepatocytes, and cell lines.
• Use of adenoviral vectors to decrease or increase the expression of specific proteins.
• Secretion and development studies of rodent and human pancreatic islets.
• Metabolic and endocrine studies in human type 2 diabetics.

Methodologies used

• Hegarty BD, Bobard A, Hainault I, Ferre P, Bossard P, Foufelle F (2005). Distinct roles of insulin and liver X receptor in the
induction and cleavage of sterol regulatory element-binding protein-1c. PROCEEDINGS OF THE NATIONAL ACADEMY OF
SCIENCES OF THE UNITED STATES OF AME, 102(3), 791-796

• Gesina E, Blondeau B, Milet A, Le Nin I, Duchene B, Czernichow P, Scharfmann R, Tronche F, Breant B (2006). Glucocorticoid
signalling affects pancreatic development through both direct and indirect effects. DIABETOLOGIA, 49(12), 2939-2947

• Sobngwi E, Choukem SP, Agbalika F, Blondeau B, Fetita LS, Lebbe C, Thiam D, Cattan P, Larghero J, Foufelle F (2008). Ketosis-
prone type 2 diabetes mellitus and human herpesvirus 8 infection in sub-Saharan Africans. JAMA-JOURNAL OF THE AMERICAN
MEDICAL ASSOCIATION, 299(23), 2770-2776

• Kammoun HL, Chabanon H, Hainault I, Luquet S, Magnan C, Koike T, Ferre P, Foufelle F (2009). GRP78 expression inhibits
insulin and ER stress-induced SREBP-1c activation and reduces hepatic steatosis in mice. JOURNAL OF CLINICAL
INVESTIGATION, 119(5), 1201-1215

• Blouin CM, Prado C, Takane KK, Lasnier F, Garcia-Ocana A, Ferré P, Dugail I, Hajduch E (2010). Plasma membrane subdomain
compartmentalization contributes to distinct mechanisms of ceramide action on insulin signaling. Diabetes, 59(3), 600-10

• Dentin R, Tomas-Cobos L, Foufelle F, Leopold J, Girard J, Postic C, Ferré P (2012). Glucose 6-phosphate, rather than xylulose 5-
phosphate, is required for the activation of ChREBP in response to glucose in the liver. JOURNAL OF HEPATOLOGY, 56(1), 199-
209

Fabienne Foufelle
Cellular and Clinical Pathogenesis of Diabetes
Paris U 1138 / Pascal Ferré

We have a long-lasting experience of the study of some of the main actors of energy
metabolism in vivo and at the cellular and molecular level in physiological and
pathophysiological situations in both animal models and in human subjects.

Research brief
We study the physiopathology of two prevailing metabolic diseases, obesity and type 2 diabetes in
liver, muscle, adipose tissue and pancreatic beta cell in animal models and in humans. We develop
four topics: (1) The mechanisms leading to the development of steatohepatitis and hepatic insulin
resistance including in type 2 diabetic patients, with a special emphasis on the control of hepatic
lipogenesis by the SREBP-1 transcription factor and the role of Kupffer and stellate cells. (2) The
development at the moleculer level of inflammation in liver and adipose tissue in situations of obesity
and type 2 diabetes  with a special emphasis on the epigenetic control of inflammatory gene regulators
(3) Muscle insulin resistance with a special emphasis on the role of lipotoxic compounds such as
ceramides (4) Environmental mechanisms leading to Type 2 diabetes and insulin secretion alterations
and particularly, the role of the fetal environment in case of maternal stress and the role of viral
infections  (Human Herpes Virus 8) on specific non-caucasian populations.

Inserm / Université de Paris 05 (Université Rene Descartes) /
Université de Paris 06 (Université Pierre et Marie Curie)

Key facts

• Team:
Researchers: 9
Technicians: 5
PhD students: 3
Postdoc fellows: 6
• Translational

approaches:
Patents: -
Clinical research grants: 3
Industry partners: 1
• International research

links:
Europe, United States

Keywords
• Metabolism
• endocrinology
• nutrition
• diabetes
• obesity
• primary cell culture
• adenovirus
• euglycaemic clamp
• transgenic mice
• insulin signaling

Biological
resources
• adenoviral vectors
allowing the overexpression
of proteins in liver
• primary cell cultures
(adipocyte, hepatocyte,
satellite cells, Kupffer cells,
stellate cells)
• adipocyte cell line
• transgenic mice
(invalidation or
overexpression of
glucocorticoid receptor in
pancreatic beta cells)

Contact: Fabienne Foufelle
+ 33 1 44 27 24 25 fabienne.foufelle@crc.jussieu.fr

ITMO Circulation,
Metabolism, Nutrition
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ER stress inhibition in obese diabetic mice decreases hepatic steatosis and
improves overall insulin sensitivity

Glucocorticoids and the development of the endocrine pancreas

Mechanisms by which ceramide prevent the activation of PKB/Akt by insulin,
depending on the plasma membrane composition
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Publications

- Mouse
- Immunohistochemistry
- Molecular Biology
- qPCR

Methodologies used

• Collombat P, Xu X, Ravassard P, Sosa-Pineda B, Dussaud S, Billestrup N, Madsen OD, Serup P, Heimberg H, Mansouri A (2009).
The ectopic expression of Pax4 in the mouse pancreas converts progenitor cells into alpha and subsequently beta cells. Cell, 138(3),
449-62

• Collombat P, Hecksher-Sørensen J, Krull J, Berger J, Riedel D, Herrera PL, Serup P, Mansouri A (2007). Embryonic endocrine
pancreas and mature beta cells acquire alpha and PP cell phenotypes upon Arx misexpression. JOURNAL OF CLINICAL
INVESTIGATION, 117(4), 961-70

• Collombat P, Hecksher-Sørensen J, Broccoli V, Krull J, Ponte I, Mundiger T, Smith J, Gruss P, Serup P, Mansouri A (2005). The
simultaneous loss of Arx and Pax4 genes promotes a somatostatin-producing cell fate specification at the expense of the alpha- and
beta-cell lineages in the mouse endocrine pancreas. Development (Cambridge, England), 132(13), 2969-80

• Collombat P, Hecksher-Sørensen J, Serup P, Mansouri A (2006). Specifying pancreatic endocrine cell fates. Mechanisms of
development, 123(7), 501-12

• Wang Q, Elghazi L, Martin S, Martins I, Srinivasan RS, Geng X, Sleeman M, Collombat P, Houghton J, Sosa-Pineda B (2008).
Ghrelin is a novel target of Pax4 in endocrine progenitors of the pancreas and duodenum. Developmental dynamics : an official
publication of the American Association of Anatomists, 237(1), 51-61

Patrick Collombat
Diabetes Genetics
Nice INSERM U1091 / Stéphane

Noselli

We use reprogramming to convert pancreatic cells into insulin-producing beta-cells

Research brief
Our group is involved in understanding the molecular mechanisms underlying Diabetes. Both Type I
Diabetes (insulinodependent) and Type II (non insulinodependent) diabetes ultimately result in the
selective loss of insulin-producing beta-cells in the endocrine pancreas. The subsequent lack in insulin
hormone induces a blood hyperglycemia that may be attenuated by daily injection of exogenous insulin
hormone. Nevertheless, due to variations in glycemia, vascular damages, blindness, amputation or
even death may occur.

We belong to a JDRF-funded consortium whose goal is to gain further insight into the mechanisms
regulating the genesis of the mouse pancreas and apply this knowledge to improve the treatment of
diabetes in human. Toward this aim, using the mouse as a model, we have identified two transcription
factors, Arx and Pax4, playing a crucial role in the genesis of the different endocrine cell subtypes,
including insulin-secreting beta-cells. Specifically, we demonstrated that Arx controls the development
of alpha- and PP-cells, whereas Pax4 regulates the genesis of beta- and delta-cell. Importantly, our
latest results indicate that the forced expression of Pax4 in alpha-cells is sufficient to induce their
continuous regeneration and conversion into cells displaying a beta-cell phenotype. The latter are
functional and can reverse the consequences of chemically-induced diabetes in vivo.

Inserm / Université de Nice Sophia-Antipolis

Key facts

• Team:
Researchers: 1
Technicians: 2
PhD students: 4
Postdoc fellows: 2
• Translational

approaches:
Patents: 2
Clinical research grants: 1
Industry partners: 3
• International research

links:
Europe, United States,
Australia

Keywords
• Diabetes
• Mouse
• Development
• Reprogramming
• Arx
• Pax4
• Mouse
• Molecular Biology

Biological
resources

Contact: Patrick Collombat
patrick.COLLOMBAT@unice.fr

ITMO Circulation,
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Publications

• mouse models for pancreatic and/or intestinal endocrine failure including models of human mutations
• Ex vivo culture systems to study pancreas and beta cell differentiation
• Real time imaging of pancreatic progenitors and beta cells using Rainbow mice
• Gene expression profiling in purified progenitor cells

Methodologies used

• Soyer J, Flasse L, Raffelsberger W, Beucher A, Orvain C, Peers B, Ravassard P, Vermot J, Voz ML, Mellitzer G, Gradwohl G
(2010). Rfx6 is an Ngn3-dependent winged helix transcription factor required for pancreatic islet cell development. Development
(Cambridge, England), 137(2), 203-12

• Jenny M, Uhl C, Roche C, Duluc I, Guillermin V, Guillemot F, Jensen J, Kedinger M, Gradwohl G (2002). Neurogenin3 is
differentially required for endocrine cell fate specification in the intestinal and gastric epithelium. EMBO JOURNAL, 21(23), 6338-47

• Xu X, D'Hoker J, Stangé G, Bonné S, De Leu N, Xiao X, Van de Casteele M, Mellitzer G, Ling Z, Pipeleers D, Bouwens L,
Scharfmann R, Gradwohl G, Heimberg H (2008). Beta cells can be generated from endogenous progenitors in injured adult mouse
pancreas. Cell, 132(2), 197-207

• Martín M, Gallego-Llamas J, Ribes V, Kedinger M, Niederreither K, Chambon P, Dollé P, Gradwohl G (2005). Dorsal pancreas
agenesis in retinoic acid-deficient Raldh2 mutant mice. Developmental biology, 284(2), 399-411

• Mellitzer G, Bonné S, Luco RF, Van De Casteele M, Lenne-Samuel N, Collombat P, Mansouri A, Lee J, Lan M, Pipeleers D,
Nielsen FC, Ferrer J, Gradwohl G, Heimberg H (2006). IA1 is NGN3-dependent and essential for differentiation of the endocrine
pancreas. EMBO JOURNAL, 25(6), 1344-52

• Mellitzer G, Martín M, Sidhoum-Jenny M, Orvain C, Barths J, Seymour PA, Sander M, Gradwohl G (2004). Pancreatic islet
progenitor cells in neurogenin 3-yellow fluorescent protein knock-add-on mice. MOLECULAR ENDOCRINOLOGY, 18(11), 2765-76

Gérard Gradwohl
Differentiation and pathophysiology of endocrine cells in
the pancreas and intestine
Illkirch U 964/UMR 7104 / Brigitte Kieffer

We made the seminal discovery that the transcription factor Neurogenin3 (Ngn3) was
essential for pancreatic islet and enteroendocrine cell differentiation. We study both
endocrine cell differentiation and endocrine hormone function in the pancreas and
intestine using original mouse models.

Research brief
Understanding the mechanisms controlling the differentiation of stem cells into specialized cells is one
of the current challenges in stem cell biology and regenerative medicine. Progress in this line of
research is critical for the generation of therapeutic cells, from embryonic or induced pluripotent stem
cells, in diseases such as Type-1 diabetes where insulin-producing beta-cells are destroyed. In this
goal, we decipher the molecular and cellular mechanisms underlying the differentiation of pancreatic
stem/progenitor cells into functional endocrine (islet) cells, including beta cells, both during embryonic
development and in the adult life. We focus on the role of signals and transcription factors in the control
of cell fate choices and the acquisition of the generic and specific properties of the different endocrine
cell types in the pancreas. We similarly study the differentiation and function of very closely related
intestinal endocrine (enteroendocrine) cells which are scarce cells found in the intestinal epithelium
secreting various hormones such as the gluco-incretins GLP1 and GIP. Our studies should provide
novel insights into the regulation of cellular diversity in the pancreas and intestine as well as into the
pathophysiology of endocrine failure including consequences on glucose and energy metabolism.

Inserm / Université de Strasbourg

Key facts

• Team:
Researchers: 2
Technicians: 3
PhD students: 1
Postdoc fellows: 2
• Translational

approaches:
Patents: -
Clinical research grants: -
Industry partners: -
• International research

links:
Europe, United States

Keywords
• stem cells
• pancreas
• islet
• intestine
• insulin
• hormone
• enteroendocrine
• diabetes
• mouse models

Biological
resources

Contact: Gérard Gradwohl
gradwohl@igbmc.fr

ITMO Circulation,
Metabolism, Nutrition

                       134



islet and enteroendocrine progenitor cells

endocrine progenitor cells (blue) in the embryonic intestine and pancreas of a Ngn3-LacZ transgenic mouse
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Publications

• Mouse models
• Targeted somatic mutagenesis
• Phenotypic analyses
• Molecular biology
• Transcriptomic

Methodologies used

• Chambon C, Duteil D, Vignaud A, Ferry A, Messaddeq N, Malivindi R, Kato S, Chambon P, Metzger D (2010). Myocytic androgen
receptor controls the strength but not the mass of limb muscles. Proceedings of the National Academy of Sciences of the United
States of America, 107(32), 14327-32

• Imai T, Takakuwa R, Marchand S, Dentz E, Bornert JM, Messaddeq N, Wendling O, Mark M, Desvergne B, Wahli W, Chambon P,
Metzger D (2004). Peroxisome proliferator-activated receptor gamma is required in mature white and brown adipocytes for their
survival in the mouse. PROCEEDINGS OF THE NATIONAL ACADEMY OF SCIENCES OF THE UNITED STATES OF AME,
101(13), 4543-7

• Schuler M, Ali F, Chambon C, Duteil D, Bornert JM, Tardivel A, Desvergne B, Wahli W, Chambon P, Metzger D (2006). PGC1alpha
expression is controlled in skeletal muscles by PPARbeta, whose ablation results in fiber-type switching, obesity, and type 2
diabetes. Cell metabolism, 4(5), 407-14

• Schuler M, Ali F, Metzger E, Chambon P, Metzger D (2005). Temporally controlled targeted somatic mutagenesis in skeletal
muscles of the mouse. Genesis (New York, N.Y. : 2000), 41(4), 165-70

• Duteil D, Chambon C, Ali F, Malivindi R, Zoll J, Kato S, Geny B, Chambon P, Metzger D (2010). The transcriptional coregulators
TIF2 and SRC-1 regulate energy homeostasis by modulating mitochondrial respiration in skeletal muscles. Cell metabolism, 12(5),
496-508

• Surjit M, Ganti KP, Mukherji A, Ye T, Hua G, Metzger D, Li M, Chambon P (2011). Widespread negative response elements
mediate direct repression by agonist-liganded glucocorticoid receptor. Cell, 145(2), 224-41

Daniel Metzger
Pathophysiological function of nuclear receptor signalling.

Illkirch INSERM U964 / CNRS UMR 7104
/ Brigitte Kieffer

Generation of mouse models of human diseases with a genetic tool allowing spatio-
temporally controlled targeted somatic mutagenesis in the mouse developed in the
laboratory, and their phenotytic analyses.

Research brief
Skeletal muscles are major sites for carbohydrate and fatty acid metabolism. They regulate their size
and function in response to a variety of external clues.
With the mouse as a mammalian model, and making an extensive use of site-directed cell-specific
temporally-controlled somatic mutagenesis and transgenesis, we are characterizing the
pathophysiological role of nuclear receptors in skeletal muscles.
We have shown that the nuclear receptor PPAR is instrumental in myofibers to the maintenance of their
oxidative capacity and that fiber-type switching contributes to obesity and diabetes. We have also
demonstrated that the transcriptional coregulator TIF2 limits mitochondrial uncoupling to optimize ATP
production in skeletal muscles. Under sedentary conditions and food excess, two characteristics of
industrialized societies, TIF2-induced optimized energy production in skeletal muscle myofibers
promotes a slow/oxidative to fast/glycolytic fiber type switching, leading to type 2 diabetes and the
development of obesity. In addition, we have shown that androgens control different signaling pathways
in perineal and limb muscles, and that they selectively control muscle strength in limb muscle fibers.

Thus, our studies of nuclear receptor signaling in skeletal muscle should provide new insights into the
control of muscle mass, strength and metabolic functions, and thus, in the long term have a major
impact on diseases such as sarcopenia and diabetes.

CNRS / Inserm / Collège de France / Université de Strasbourg

Key facts

• Team:
Researchers: 1
Technicians: 2
PhD students: 4
Postdoc fellows: 3
• Translational

approaches:
Patents: 4
Clinical research grants: -
Industry partners: 1
• International research

links:
Europe, United States,
Japan

Keywords
• Muscle
• mouse models
• nuclear receptors
• hormones
• transcription
• somatic mutagenesis
• transgenesis
• molecular biology
• phenotypic analyses
• transcriptomic

Biological
resources
• Mouse models, cellular
models.

Contact: Daniel Metzger
metzger@igbmc.fr
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Publications

• Human primary cell culture
• Translational studies
• Histology
• Laser capture microdissection
• Molecular biology (quantitive PCR, western blot, DNA-microarray and ChIP seq), cellular biology and
biochemistry

Methodologies used

• Colin S, Fanchon M, Belloy L, Bochem AE, Copin C, Derudas B, Stroes ES, Hovingh GK, Kuivenhoven JA, Dallinga-Thie GM,
Staels B, Chinetti-Gbaguidi G (2014). HDL does not influence the polarization of human monocytes toward an alternative phenotype.
International journal of cardiology, 172(1), 179-184

• Bories G, Colin S, Vanhoutte J, Derudas B, Copin C, Fanchon M, Daoudi M, Belloy L, Haulon S, Zawadzki C, Jude B, Staels B,
Chinetti-Gbaguidi G (2013). Liver X receptor activation stimulates iron export in human alternative macrophages. Circulation
research, 113(11), 1196-205

• Mayi TH, Daoudi M, Derudas B, Gross B, Bories G, Wouters K, Brozek J, Caiazzo R, Raverdi V, Pigeyre M, Allavena P, Mantovani
A, Pattou F, Staels B, Chinetti-Gbaguidi G (2012). Human adipose tissue macrophages display activation of cancer-related
pathways. The Journal of biological chemistry, 287(26), 21904-13

• Chinetti-Gbaguidi G, Bouhlel MA, Copin C, Duhem C, Derudas B, Neve B, Noel B, Eeckhoute J, Lefebvre P, Seckl JR, Staels B
(2012). Peroxisome Proliferator-Activated Receptor- Activation Induces 11-Hydroxysteroid Dehydrogenase Type 1 Activity in Human
Alternative Macrophages. Arteriosclerosis, thrombosis, and vascular biology, 32(3), 677-685

• Chinetti-Gbaguidi G, Baron M, Bouhlel MA, Vanhoutte J, Copin C, Sebti Y, Derudas B, Mayi T, Bories G, Tailleux A, Haulon S,
Zawadzki C, Jude B, Staels B (2011). Human Atherosclerotic Plaque Alternative Macrophages Display Low Cholesterol Handling but
High Phagocytosis Because of Distinct Activities of the PPAR{gamma} and LXR Pathways. Circulation research, 108(8), 985-995

• Bouhlel MA, Derudas B, Rigamonti E, Dièvart R, Brozek J, Haulon S, Zawadzki C, Jude B, Torpier G, Marx N, Staels B, Chinetti-
Gbaguidi G (2007). PPARgamma activation primes human monocytes into alternative M2 macrophages with anti-inflammatory
properties. Cell metabolism, 6(2), 137-43

Giulia Chinetti
Molecular control of monocyte/macrophage functions in
cardiometabolic syndrome
Lille U 1011 / Bart Staels

The originality of our team consists in combining basic and translational approaches
to determine the impact of monocyte/macrophages functions in the cardiometabolic
disorders and understand the molecular mechanism involved.

Research brief
Macrophages are central cells in the development of metabolic disorders such as obesity and
atherosclerosis, since they can infiltrate adipose tissue as well as the vascular wall, respectively,
contributing to the maintenance of local inflammation. Two different sub-populations of macrophages
have been described: pro-inflammatory “classical” M1 and anti-inflammatory “alternative” M2, and their
ratio is suggested to play a role in the metabolic complications of obesity. It is also thought that adipose
tissue products may in turn modulate peripheral blood monocyte functions. We previously reported the
presence of M2 macrophages in human atherosclerotic plaques. Histological analyses of carotid
endarterectomy specimens from patients with advanced atherosclerosis indicate the presence of at
least 3 distinct populations of alternative M2 macrophages. Our aim is to define more finely the
phenotype of these macrophages which, even though identical in terms of surface marker expression,
display distinct morphologies and functional phenotypes, likely due to their specific location
Understanding how to modulate monocyte/macrophage phenotypes and their associated functions in
disorders such as atherosclerosis and obesity is of utmost importance to identify novel therapeutic
targets in vascular and metabolic diseases.

Inserm / Institut Pasteur / Université de Lille 2 (Droit et Sante)

Key facts

• Team:
Researchers: 5
Technicians: 8
PhD students: 4
Postdoc fellows: 2
• Translational

approaches:
Patents: -
Clinical research grants: 1
Industry partners: 1
• International research

links:
Europe, United States

Keywords
• Monocytes
• Macrophages
• Adipose tissue
• Atherosclerosis
• Transcriptional regulation
• metabolic diseases
• Molecular biology
• Cellular biology
• Biochemistry
• Histology

Biological
resources
• Human materials (blood
cells, adipose tissue and
atherosclerotic plaques)

Contact: Giulia Chinetti
0320877788 giulia.chinetti@pasteur-lille.fr

ITMO Circulation,
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Publications

• In vivo mouse phenotyping, Cell culture (cell lines or primary cells), Molecular biology approaches
(transfection, quantitative PCR, Western-blot, Chromatin Immunoprecipitation (ChIP), Gene silencing,
DNA micro-array technology, ChIP-seq technology…), Immuno-histochemistry

Methodologies used

• Woldt E, Sebti Y, Solt LA, Duhem C, Lancel S, Eeckhoute J, Hesselink MK, Paquet C, Delhaye S, Shin Y, Kamenecka TM, Schaart
G, Lefebvre P, Nevière R, Burris TP, Schrauwen P, Staels B, Duez H (2013). Rev-erb- modulates skeletal muscle oxidative capacity
by regulating mitochondrial biogenesis and autophagy. Nature medicine, 19(8), 1039-46

• Colin S, Briand O, Touche V, Wouters K, Baron M, Pattou F, Hanf R, Tailleux A, Chinetti G, Staels B, Lestavel S (2013). Activation
of intestinal peroxisome proliferator-activated receptor- increases high-density lipoprotein production. European heart journal, 34(32),
2566-74

• Staels B, Rubenstrunk A, Noel B, Rigou G, Delataille P, Millatt LJ, Baron M, Lucas A, Tailleux A, Hum DW, Ratziu V, Cariou B,
Hanf R (2013). Hepatoprotective effects of the dual peroxisome proliferator-activated receptor alpha/delta agonist, GFT505, in rodent
models of nonalcoholic fatty liver disease/nonalcoholic steatohepatitis. Hepatology (Baltimore, Md.), 58(6), 1941-52

• Daoudi M, Hennuyer N, Borland MG, Touche V, Duhem C, Gross B, Caiazzo R, Kerr-Conte J, Pattou F, Peters JM, Staels B,
Lestavel S (2011). PPAR beta/delta Activation Induces Enteroendocrine L Cell GLP-1 Production. Gastroenterology, 140(5), 1564-
1574

• Staels B (2010). Fibrates in CVD: a step towards personalised medicine. Lancet, 375(9729), 1847-8

• Touvier T, Conte-Auriol F, Briand O, Cudejko C, Paumelle R, Caron S, Baugé E, Rouillé Y, Salles JP, Staels B, Bailleul B (2009).
LEPROT and LEPROTL1 cooperatively decrease hepatic growth hormone action in mice. The Journal of clinical investigation,
119(12), 3830-8

Bart Staels
Nuclear receptors in the metabolic syndrome
Lille U 1011 / Bart Staels

We combine a strong background in the field of nuclear receptors and metabolism,
and a unique scientific environment and up-to-date technological platforms.

Research brief
The organism senses its energy status through the close communication of several organs which
integrate multiple endocrine (hormones, cytokines) and metabolic (glucose, free fatty acids..) signals.
Dysregulation of the tight control of metabolism leads to dyslipidemia, insulin resistance and obesity
which predispose to the development of cardiovascular complications and atherosclerosis. We aim to
better understand the metabolic functions of nuclear receptors (NRs), with a major focus on FXR,
PPARs, Rev-erba and RORa, and to define the potential benefit of pharmacological agents acting via
these NRs on human health.
The role of these NRs will be investigated by comparing total- or organ-specific deficient or over-
expressing mice of these NRs to wild-type mice with respect to basal metabolic parameters, energy
expenditure, gene and protein expression and pharmacological response. Cellular and molecular
approaches will also be used to identify the molecular mechanisms at the basis of the identified
physiological functions. Since NRs are potential pharmacological targets, the use of existing as well as
the identification of novel synthetic ligands will allow us to study the biological effects of these
compounds. Finally, the role of these NRs in human physiology will be investigated by analysis of
tissue biopsies from subjects suffering from metabolic disorders. It is expected that these approaches
will uncover new therapeutic strategies for the treatment of metabolic diseases.

Inserm / Institut Pasteur / Université de Lille 2 (Droit et Sante)

Key facts

• Team:
Researchers: 7
Technicians: 5
PhD students: 3
Postdoc fellows: 4
• Translational

approaches:
Patents: -
Clinical research grants: -
Industry partners: 1
• International research

links:
Europe, United States

Keywords
• Metabolic syndrome
• Nuclear receptors
• Pharmacology
• Transcriptional regulation
• Mitochondrial functions
• Adipose tissue
• Liver
• Intestine
• Circadian rhythm
• Mouse phenotyping
• Pharmacology
• Cellular biology
• Molecular biology
• Biochemistry
• Genetically-modified mice

Biological
resources
• Animal tissues (from our
different mouse models)
• Human biopsies (liver and
adipose tissue)

Contact: Bart Staels
03-20-87-78-25 Bart.Staels@pasteur-lille.fr

ITMO Circulation,
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Publications

• human beta cell biology
• Islet transplantation
• Metabolic surgery
• Clinical trials
• Preclinical studies (minipig)

Methodologies used

• Vantyghem MC, Kerr-Conte J, Arnalsteen L, Sergent G, Defrance F, Gmyr V, Declerck N, Raverdy V, Vandewalle B, Pigny P, Noel
C, Pattou F (2009). Primary Graft Function, Metabolic Control, and Graft Survival After Islet Transplantation. Diabetes care, 32(8),
1473-1478

• Lefebvre B, Vandewalle B, Longue J, Moerman E, Lukowiak B, Gmyr V, Maedler K, Kerr-conte J, Pattou F (2010). Efficient gene
delivery and silencing of mouse and human pancreatic islets. BMC biotechnology, 10, 28

• Mathurin P, Gonzalez F, Kerdraon O, Leteurtre E, Arnalsteen L, Hollebecque A, Louvet A, Dharancy S, Cocq P, Jany T, Boitard J,
Deltenre P, Romon M, Pattou F (2006). The evolution of severe steatosis after bariatric surgery is related to insulin resistance.
GASTROENTEROLOGY, 130(6), 1617-24

• Hubert T, Strecker G, Gmyr V, Arnalsteen L, Garrigue D, Ezzouaoui R, Caiazzo R, Dezfoulian G, Averland B, Vandewalle B,
Vantyghem MC, Kerr-Conte J, Pattou F (2008). Acute insulin response to arginine in deceased donors predicts the outcome of
human islet isolation. American journal of transplantation : official journal of the American Society of Transplantation and the
American Society of Transplant Surgeons, 8(4), 872-6

• Caiazzo R, Gmyr V, Kremer B, Hubert T, Soudan B, Lukowiak B, Vandewalle B, Vantyghem MC, Pattou F, Kerr-Conte J (2008).
Quantitative in vivo islet potency assay in normoglycemic nude mice correlates with primary graft function after clinical
transplantation. TRANSPLANTATION, 86(2), 360-3

• Dubois M, Kerr-Conte J, Gmyr V, Bouckenooghe T, Muharram G, D'Herbomez M, Martin-Ponthieu A, Vantyghem MC, Vandewalle
B, Pattou F (2004). Non-esterified fatty acids are deleterious for human pancreatic islet function at physiological glucose
concentration. DIABETOLOGIA, 47(3), 463-9

François Pattou
Biotherapies for Diabetes
Lille U 859 / François Pattou

Biotherapies for Diabetes : Human beta cells from bench to bedside.

Research brief
U859 is a multidisciplinary team devoted to the study and clinical application of biotherapies in diabetic
patients (cell therapy for type 1 diabetes and intestinal surgery for type 2 diabetes). Our translational
research program is
focused on three complementary goals: the production of human tissues and cells for clinical and
research purposes, the experimental studies of biotherapies in preclinical in vitro and in vivo models,
and the conduct of clinical trials of biotherapies in diabetic patients. Taking advantage of the unique
human material available, we also developed numerous collaborations with other academic or industrial
teams and industries involved in translationnal research on diabetes.

Inserm / CHU / Université de Lille 2 (Droit et Sante)

Key facts

• Team:
Researchers: 5
Technicians: 7
PhD students: 2
Postdoc fellows: 2
• Translational

approaches:
Patents: 3
Clinical research grants: 5
Industry partners: 3
• International research

links:
Europe, United States,
Israel

Keywords
• diabetes
• metabolic surgery
• beta cell biology
• islet transplantation
• diabetes
• metabolic surgery
• beta cell biology
• islet transplantation

Biological
resources
• In vivo (minipig, mouse,
rat) and in vitro models /
biotherapies for diabetes
• Human metabolic tissue
biobank (muscle, fat, liver,
pancreas)

Contact: François Pattou
fpattou@univ-lille2.fr

ITMO Circulation,
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Publications

• Microsurgery in rats and mice
• Energy (food intake) and glucose (glucose fluxes, insulin sensitivity) homeostasis in rodents
• Time-dependent and tissue-specific deletion (or overexpression) of glucose production in mice

Methodologies used

• Troy S, Soty M, Ribeiro L, Laval L, Migrenne S, Fioramonti X, Pillot B, Fauveau V, Aubert R, Viollet B, Foretz M, Leclerc J,
Duchampt A, Zitoun C, Thorens B, Magnan C, Mithieux G, Andreelli F (2008). Intestinal gluconeogenesis is a key factor for early
metabolic changes after gastric bypass but not after gastric lap-band in mice. Cell metabolism, 8(3), 201-11

• Mithieux G, Misery P, Magnan C, Pillot B, Gautier-Stein A, Bernard C, Rajas F, Zitoun C (2005). Portal sensing of intestinal
gluconeogenesis is a mechanistic link in the diminution of food intake induced by diet protein. Cell metabolism, 2(5), 321-9

• Mithieux G, Andreelli F, Magnan C (2009). Intestinal gluconeogenesis: key signal of central control of energy and glucose
homeostasis. Current opinion in clinical nutrition and metabolic care, 12(4), 419-423

• Gautier-Stein A, Zitoun C, Lalli E, Mithieux G, Rajas F (2006). Transcriptional regulation of the glucose-6-phosphatase gene by
cAMP/vasoactive intestinal peptide in the intestine - Role of HNF4 alpha, CREM, HNF1 alpha, and C/EBP alpha. Journal of
Biological Chemistry, 281(42), 31268-31278

• Mithieux G, Rajas F, Gautier-Stein A (2004). A novel role for glucose 6-phosphatase in the small intestine in the control of glucose
homeostasis. Journal of Biological Chemistry, 279(43), 44231-44234

• Mithieux G, Rajas F, Zitoun C (2006). Glucose utilization is suppressed in the gut of insulin-resistant high fat-fed rats and is
restored by metformin. Biochemical pharmacology, 72(2), 198-203

Gilles Mithieux
Nutrition and brain
Lyon U 855 / Gilles Mithieux

We uncovered glucose production by the intestine and its paradoxical benefits on
energy (food intake) and glucose (insulin senstivity) homeostasis, which is a basis of
our research project

Research brief
The project deals with the respective roles of the glucose-producing organs (the liver, kidney and small
intestine) in the mechanisms of control of glucose and energy homeostasis. We have recently shown
that the endogenous production of glucose by the small intestine exerts, against all odds, a beneficial
role in this homeostasis. It activates a nervous signal, originating from the walls of the portal vein (the
so-called “portal glucose signal”), which initiates at a central level a satiety phenomenon, and at the
hepatic level, a potentiation of the suppression of glucose production by insulin (increased liver insulin
sensitivity). This paradigm has allowed us to propose an explanation to the effects of satiety initiated by
protein-enriched diets and to the rapid amelioration of diabetes taking place after gastric bypass
surgery. This led us to propose a novel concept of the role of endogenous glucose production (EGP) in
the control of glucose and energy homeostasis: EGP by the liver should be deleterious, initiating
insulin-resistance and further frank diabetes, whereas EGP by the small intestine would be beneficial,
initiating blunting in hunger sensation and improving insulin sensitivity. To further document this novel
concept of interest in the field of obesity and diabetes, we will benefit of novel mice models of time-
dependent and organ-specific deletion (or overexpression) of glucose-6 phosphatase (the key enzyme
of EGP), which have just been generated by our team.

Inserm / Université de Lyon 1 (Université Claude Bernard)

Key facts

• Team:
Researchers: 6
Technicians: 3
PhD students: 6
Postdoc fellows: 1
• Translational

approaches:
Patents: -
Clinical research grants: -
Industry partners: 1
• International research

links:
Europe, United States

Keywords
• Endogenous glucose
production
• insulin sensitivity
• diabetes
• obesity
• liver
• kidney
• intestine
• glucose-6 phosphatase
• microsurgery
• determination of glucose
fluxes
• transgenesis

Biological
resources
• cell lines
• transgenic mice

Contact: Gilles Mithieux
33 4 78 77 87 88 gilles.mithieux@inserm.fr

ITMO Circulation,
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Basis of the research project

•To strengthen a novel paradigm of endogenous glucose production (EGP): EGP is not equivalent to hepatic glucose production but is
also accounted for by kidney and intestinal glucose production, especially in some nutritional situations. • Assess the extent to which
the control of HGP by intestinal gluconeogenesis may be used as a mean to combat type 2 diabetes and insulin resistance •
Understand the mechanisms by which the liver glucose metabolism may control the peripheral glucose metabolism

Induction of intestinal glucose production by protein diet

• Intestinal gluconeogenesis is induced by protein diet, which results in a signal of satiety and an increased suppression of EGP by
insulin, at the hepatic level, depending on a portal glucose signal. Related hypothalamic areas are activated (c-fos activation) via portal
afferents (Cell Metab, 2005; Endocrinol, 2009) • To be considered in relation with the dramatic improvement of glucose control in T2
diabetic patients fed with 2-fold-enriched protein diet (Gannon and Nuttal, Diabetes, 2004)

Intestinal gluconeogenesis and bypass surgery

• Intestinal gluconeogenesis is causally responsible for the dramatic improvement of insulin sensitivity and the decrease of hunger, in
gastric bypass surgery in obese insulin resistant mice (Cell Metab., 2008). We have shown that these improvements depend on a
portal glucose signal, detected and/or transmitted by nervous glucose sensors. • To be related to the effects of gastric bypass
observed in obese diabetic patients: very rapid decreased of hunger and amelioration of diabetes.

                       145



Publications

• Cell lines (MIN6, INS1-E), primary cultures of pancreatic islets (rat and mice)
• Animal models of type 2 diabetes and transgenic mice (knock-out)
• Human pancreatic islets
• Molecular biology and pharmacology, cellular signaling (Western blot, siRNA)
• Pancreatic islet perifusion and isolated perfused pancreas
• Live cell imaging (confocal microscopy and Total Internal Reflection Fluorescence)

Methodologies used

• Quoyer J, Longuet C, Broca C, Linck N, Costes S, Varin E, Bockaert J, Bertrand G, Dalle S (2010). GLP-1 Mediates Antiapoptotic
Effect by Phosphorylating Bad through a beta-Arrestin 1-mediated ERK1/2 Activation in Pancreatic beta-Cells. Journal of Biological
Chemistry, 285(3), 1989-2002

• Lemaire K, Ravier MA, Schraenen A, Creemers JWM, Van De Plas R, Granvik M, Van Lommel L, Waelkens E, Chimienti F, Rutter
GA (2009). Insulin crystallization depends on zinc transporter ZnT8 expression, but is not required for normal glucose homeostasis in
mice. PROCEEDINGS OF THE NATIONAL ACADEMY OF SCIENCES OF THE UNITED STATES OF AME, 106(35), 14872-14877

• Annicotte JS, Blanchet E, Chavey C, Iankova I, Costes S, Assou S, Teyssier J, Dalle S, Sardet C, Fajas L (2009). The CDK4-pRB-
E2F1 pathway controls insulin secretion. NATURE CELL BIOLOGY, 11(8), 1017U247

• Broca C, Quoyer J, Costes S, Linck N, Varrault A, Deffayet PM, Bockaert J, Dalle S, Bertrand G (2009). beta-Arrestin 1 Is Required
for PAC(1) Receptor-mediated Potentiation of Long-lasting ERK1/2 Activation by Glucose in Pancreatic beta-Cells. Journal of
Biological Chemistry, 284(7), 4332-4342

• Costes S, Vandewalle B, Tourrel-Cuzin C, Broca C, Linck N, Bertrand G, Kerr-Conte J, Portha B, Pattou F, Bockaert J (2009).
Degradation of cAMP-Responsive Element-Binding Protein by the Ubiquitin-Proteasome Pathway Contributes to Glucotoxicity in
beta-Cells and Human Pancreatic Islets. DIABETES, 58(5), 1105-1115

• Costes S, Broca C, Bertrand G, Lajoix AD, Bataille D, Bockaert J, Dalle S (2006). ERK1/2 control phosphorylation and protein level
of cAMP-responsive element-binding protein - A key role in glucose-mediated pancreatic beta-cell survival. DIABETES, 55(8), 2220-
2230

Stéphane Dalle
Physiopathology of pancreatic beta cell
Montpellier U 661 / UMR 5203 / Jean-Philippe

Pin

The major objective of the team, divided into basic research and clinical investigation,
is to propose new molecular targets to treat Diabetes with the aim not only to preserve
but also to restore a functional pancreatic beta cell mass

Research brief
In type 2 diabetes, pancreatic beta-cells fail to produce enough insulin to meet metabolic needs,
because of an altered insulin secretion and a decrease in beta-cell mass. The main objective of our
laboratory is to foster diabetes research and innovative clinical strategies to prevent and to cure
diabetes. Our specific aims, divided into basic research components and clinical investigation, are to
examine the cellular and molecular mechanisms controlling function, survival and death of beta-cells, to
investigate how these go awry in the pathogenesis of diabetes, and how stress and environnement
influence beta-cell function and survival. We identify new therapeutic targets which may have great
interest for prevention or treatment of type 1 and type 2 diabetes, and for efficient human islet
transplantation.
We develop 4 interacting projects:
1) GLP-1 receptor dynamics controling receptor signaling cross-talks : agonist-induced functional
specificity and homologous/heterologous desensitization in beta-cells.
2) Molecular mechanisms of signaling cross-talks engaged by glucose, G-protein coupled receptors,
and tyrosine kinase receptors
3) Regulation of insulin secretion and beta-cell mass by nutrients, hormones and neurotransmitters.
4) Identification of the mechanisms whereby diabetogenic situations, overnutrition and ageing
adversely affects 1), 2) and 3) : Studies from rodent to human pancreatic islets.

Inserm / CNRS / Université de Montpellier 1

Key facts

• Team:
Researchers: 4
Technicians: 2
PhD students: 1
Postdoc fellows: 2
• Translational

approaches:
Patents: 1
Clinical research grants: 3
Industry partners: 3
• International research

links:
Europe

Keywords
• diabetes
• pancreatic beta-cells
• insulin secretion
• incretins
• glucolipotoxicity
• beta-cell mass
• signalling pathways
• RTK
• GPCRs
• therapeutic targets
• Basic and clinical
research

Biological
resources
• Cell lines (MIN6, INS1-E)
• Primary cultures of
pancreatic islets (rat and
mice)
• Animal models of type 2
diabetes
• Transgenic mice (knock-
out), beta-arrestin 1 and 2
knock-out mice
• Human pancreatic islets

Contact: Stéphane Dalle
stephane.dalle@igf.cnrs.fr

ITMO Circulation,
Metabolism, Nutrition
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Publications

• Pumps for continuous insulin delivery
• Continuous glucose monitoring
• Closed-loop algorithms
• Bariatric surgery
• Islet transplantation

Methodologies used

• Cobelli C, Renard E, Kovatchev B (2011). Artificial pancreas: past, present, future. Diabetes, 60(11), 2672-82

• Breton M, Farret A, Bruttomesso D, Anderson S, Magni L, Patek S, Dalla Man C, Place J, Demartini S, Del Favero S, Toffanin C,
Hughes-Karvetski C, Dassau E, Zisser H, Doyle FJ, De Nicolao G, Avogaro A, Cobelli C, Renard E, Kovatchev B, International
Artificial Pancreas Study Group (2012). Fully integrated artificial pancreas in type 1 diabetes: modular closed-loop glucose control
maintains near normoglycemia. Diabetes, 61(9), 2230-7

• Cobelli C, Renard E, Kovatchev BP, Keith-Hynes P, Ben Brahim N, Place J, Del Favero S, Breton M, Farret A, Bruttomesso D,
Dassau E, Zisser H, Doyle FJ, Patek SD, Avogaro A (2012). Pilot studies of wearable outpatient artificial pancreas in type 1 diabetes.
Diabetes care, 35(9), e65-7

• Renard E, Place J, Cantwell M, Chevassus H, Palerm CC (2010). Closed-loop insulin delivery using a subcutaneous glucose
sensor and intraperitoneal insulin delivery: feasibility study testing a new model for the artificial pancreas. Diabetes care, 33(1), 121-7

• Heller S, Buse J, Fisher M, Garg S, Marre M, Merker L, Renard E, Russell-Jones D, Philotheou A, Francisco AM, Pei H, Bode B,
BEGIN Basal-Bolus Type 1 Trial Investigators (2012). Insulin degludec, an ultra-longacting basal insulin, versus insulin glargine in
basal-bolus treatment with mealtime insulin aspart in type 1 diabetes (BEGIN Basal-Bolus Type 1): a phase 3, randomised, open-
label, treat-to-target non-inferiority trial. Lancet, 379(9825), 1489-97

• Chavey C, Lazennec G, Lagarrigue S, Clapé C, Iankova I, Teyssier J, Annicotte JS, Schmidt J, Mataki C, Yamamoto H, Sanches
R, Guma A, Stich V, Vitkova M, Jardin-Watelet B, Renard E, Strieter R, Tuthill A, Hotamisligil GS, Vidal-Puig A, Zorzano A, Langin D,
Fajas L (2009). CXC ligand 5 is an adipose-tissue derived factor that links obesity to insulin resistance. Cell metabolism, 9(4), 339-49

Eric Renard
Determinants and correction of insulin secretion loss in
diabetes
MONTPELLIER INSERM U661/CNRS 5203 /

Jean-Philippe Pin

Our team was the first one that historically implanted an artificial beta cell in diabetic
humans in 2000 and tested artificial pancreas in ambulatory conditions in diabetic
patients in 2011.

Research brief
Our research program is based on developing artificial pancreas as a therapy of diabetes and on
deciphering the factors determining the occurrence of diabetes in severe obesity. It also includes
research on the development of islet transplantation and bio-artificial pancreas.

CNRS / Université de Montpellier 1

Key facts

• Team:
Researchers: 5
Technicians: 1
PhD students: 2
Postdoc fellows: 1
• Translational

approaches:
Patents: -
Clinical research grants: 9
Industry partners: 7
• International research

links:
Europe, United States

Keywords
• Diabetes
• insulin
• artificial pancreas
• severe obesity
• islet transplantation
• insulin delivery devices
• continuous glucose
monitoring
• closed-loop algorithms
• bariatric surgery
• islet isolation

Biological
resources
• plasma samples, islet
cells

Contact: Eric Renard
e-renard@chu-montpellier.fr

ITMO Circulation,
Metabolism, Nutrition
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Model of closed-loop insulin delivery

Connections between gut, adipose tissue and brain
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Publications

• Explorations in humans : stable isotopes techniques (trophic profiles, diet types, energetics, tracers,
lipids oxidation, energy expenditure) and bio-logging (geo-location, accelerometry, energetics and
feeding behavior loggers…) to investigate behaviors and physiology in experimental and free living
conditions.
• Muscle cell studies :signalling pathways, gene expression, muscle proteins , recombinant
adenovirus/lentivirus
• Animal models : transgenic mice, nutritional / exercice protocoles

Methodologies used

• Lecomte V, Meugnier E, Euthine V, Durand C, Freyssenet D, Nemoz G, Rome S, Vidal H, Lefai E (2010). A new role for sterol
regulatory element binding protein 1 transcription factors in the regulation of muscle mass and muscle cell differentiation. Molecular
and cellular biology, 30(5), 1182-98

• Bergouignan A, Trudel G, Simon C, Chopard A, Schoeller DA, Momken I, Votruba SB, Desage M, Burdge GC, Gauquelin-Koch G,
Normand S, Blanc S (2009). Physical inactivity differentially alters dietary oleate and palmitate trafficking. Diabetes, 58(2), 367-76

• Granjon A, Gustin MP, Rieusset J, Lefai E, Meugnier E, Güller I, Cerutti C, Paultre C, Disse E, Rabasa-Lhoret R, Laville M, Vidal H,
Rome S (2009). The microRNA signature in response to insulin reveals its implication in the transcriptional action of insulin in human
skeletal muscle and the role of a sterol regulatory element-binding protein-1c/myocyte enhancer factor 2C pathway. Diabetes,
58(11), 2555-64

• Mebarek S, Komati H, Naro F, Zeiller C, Alvisi M, Lagarde M, Prigent AF, Némoz G (2007). Inhibition of de novo ceramide
synthesis upregulates phospholipase D and enhances myogenic differentiation. Journal of cell science, 120(Pt 3), 407-16

• Simon C, Wagner A, Platat C, Arveiler D, Schweitzer B, Schlienger JL, Triby E (2006). ICAPS: a multilevel program to improve
physical activity in adolescents. DIABETES & METABOLISM, 32(1), 41-9

• Klein-Platat C, Drai J, Oujaa M, Schlienger JL, Simon C (2005). Plasma fatty acid composition is associated with the metabolic
syndrome and low-grade inflammation in overweight adolescents. AMERICAN JOURNAL OF CLINICAL NUTRITION, 82(6), 1178-84

Chantal Simon / Lefai Etienne
Regulation of muscle mass and metabolic disorders

Lyon CarMeN / Hubert Vidal

Translational studies : physical inactivity and metabolic diseases

Research brief
Lifestyle changes, notably sedentarity and nutrition, lead to obesity and related metabolic diseases that
become a major public health problem. Clinical situations characterized by impaired lipid oxidation
capacities, ectopic fat deposition, and by insulin resistance are frequently associated with an
hypotrophic process and muscle mass loss.
The team project will explore the mechanisms of muscle mass dysregulation in relation to metabolic
disorders, using a translational approach from in vitro to clinical experiments in healthy and pathologic
subjects. Specifically, we aim at:
- characterizing the phenotypic and molecular factors involved in muscle  dysadaptations, with a special
attention paid to microRNA, SREBP-1 and PLD;
- studying the mechanisms triggered during muscle hypotrophy in these pathological situations and
their impact on whole body metabolism.
- investigating the possible interventions (nutrition, exercise, pharmacological treatments) likely to
improve the metabolic parameters through the preservation or restoration of muscle mass.

The team gathers complementary skills in genomics, molecular biology and cell signalling, in muscle
physiology, in energetics of physical inactivity, in human obesity, diabetes and aging, and in nutritional
epidemiology, and researches will be performed both in vitro and in vivo, and in humans through
experimental clinical and free living protocols.

Inserm / Université de Lyon 1 (Université Claude Bernard)

Key facts

• Team:
Researchers: 7
Technicians: 3
PhD students: 5
Postdoc fellows: 2
• Translational

approaches:
Patents: -
Clinical research grants: 10
Industry partners: 5
• International research

links:
Europe, United States,
Australia

Keywords
• Human
• nutrition
• obesity
• diabetes
• physical inactivity
• lipid oxidation
• energy expenditure
• insulin resistance
• muscle mass
• SREBP-1
• Phospholipase D
• microRNA
• Explorations in humans :
stable isotopes
• tracers
• bio-logging

Biological
resources
• Human primary muscle
cells
• transgenic mouse

Contact: Chantal Simon
chantal.simon@univ-lyon1.fr

ITMO Circulation,
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Physical inactivity, muscle mass and metabolic disorders

Lifestyle changes are recognized as important determinants of the current worldwide increase in obesity and associated metabolic
comorbidities. The research project of team 2 is to explore the relationships between physical inactivity, regulation of muscle mass and
metabolic disorders. Experimentations will be performed both in healthy and pathological humans, and in animal and in vitro models, to
elucidate the involvement of newly identified actors in the regulation of muscle mass

Sedentarity alters dietary fatty acids oxidation in muscle

With expertise and facilities in metabolic explorations (CRNH-RA), including use of stable isotopic tracers, we routinely conduct
experimental protocols to explore energy expenditure and substrate oxidation  at the whole body level in healthy volunteers and in
patients. We recently demonstrated that severe physical inactivity alters dietary fatty acids oxidation in healthy volunteers, with a
differential effect on saturated and monounsaturated dietary fats (Bergouignan, et al. Diabetes 2009).

SREBP-1 transcription factors regulate muscle mass

The lab has developed recombinant adenoviral tools that allows the expression of normal and mutant SREBP-1 proteins, in both in
vitro models (human primary muscle cells) and in vivo (intramuscular injection in living rodents). We recently identify a new role for the
SREBP-1 transcription factors in the regulation of muscle mass as well as in the regulation of the differentiation process of myogenic
precursor cells (Lecomte et al. Mol. Cell. Biol, 2010).

                       151



Publications

- Primary cultures of human myotubes and beta cells of pancreas
- Adenoviral overexpression or invalidation by RNAi of genes in vitro
- Analysis of the structure, density and the functions of mitochondria (electronic microscopy, respiration,
ATP synthesis, fatty acids oxidation)
- Analysis of the homeostasis of endoplasmic reticulum (electronic microscopy, real-time PCR, Western
blotting)
- Analysis of inflammation (immunohistochemistry, co-culture of macrophage and myotubes)
- Analysis of insulin signalling (immuno-precipitation, western-blotting)
- Analysis of mitochondrial protein carbonylation and acetylation
- Analysis of DNA methylation
- Analysis of the mass and functions of beta cells

Methodologies used

• Bonnard C, Durand A, Peyrol S, Chanseaume E, Chauvin MA, Morio B, Vidal H, Rieusset J (2008). Mitochondrial dysfunction
results from oxidative stress in the skeletal muscle of diet-induced insulin-resistant mice. JOURNAL OF CLINICAL INVESTIGATION,
118(2), 789-800

• Senee V, Chelala C, Duchatelet S, Feng DR, Blanc H, Cossec JC, Charon C, Nicolino M, Boileau P, Cavener DR, Bougneres P,
Taha D, Julier C (2006). Mutations in GLIS3 are responsible for a rare syndrome with neonatal diabetes mellitus and congenital
hypothyroidism. Nature genetics, 38(6), 682-687

• Rieusset J, Bouzakri K, Chevillotte E, Ricard N, Jacquet D, Bastard JP, Laville M, Vidal H (2004). Suppressor of cytokine signaling
3 expression and insulin resistance in skeletal muscle of obese and type 2 diabetic patients. DIABETES, 53(9), 2232-2241

• Rieusset J, Touri F, Michalik L, Escher P, Desvergne BA, Niesor E, Wahli W (2002). A new selective peroxisome proliferator-
activated receptor gamma antagonist with antiobesity antidiabetic activity. MOLECULAR ENDOCRINOLOGY, 16(11), 2628-2644

• Madec AM, Mallone R, Afonso G, Abou Mrad E, Mesnier A, Eljaafari A, Thivolet C (2009). Mesenchymal stem cells protect NOD
mice from diabetes by inducing regulatory T cells. DIABETOLOGIA, 52(7), 1391-1399

• Bessaad A, Sigovan M, Alsaid H, De Souza G, Provost N, Majd Z, Menager C, Honnorat J, Lagarde F, Nighoghossian N, Nataf S,
Canet-Soulas E (2010). M1-activated macrophages migration, a marker of aortic atheroma progression: a preclinical MRI study in
mice. Investigative radiology, 45(5), 262-9

Jennifer Rieusset / Charles Thivolet

Glucolipotoxicity, metabolic stress and diabetes
Lyon CarMeN / Hubert Vidal

Our major strengh is to have a double expertise in both skeletal muscle insulin
sensitivity and beta cell function, in order to identify common mechanisms to their
metabolic alterations and to propose new and more effective preventive and/or
therapeutic targets against type 2 diabetes.

Research brief
Our team, managed by charles thivolet and myself, focuses on molecular mechanisms of
glucolipotoxicity and subsequent metabolic stress, on functional alterations of skeletal muscle and
pancreas in type 2 diabetes.  In particular, we place emphasis on the involvement of oxidative and ER
stresses as well as on inflammation, in alterations of muscle oxidative capacities and/or insulin
resistance, and of the mass and/or function of pancreatic beta cells. Therefore, our research projects
aim:
- at determining molecular mechanisms of ROS-induced mitochondrial alterations and/or insulin
resistance in skeletal muscle;
- at studying the role and mechanisms of microangiopathy of beta islets in altered function of pancreas
in diabetes
- at providing a better understanding of the respective role of oxidative stress, ER stress and
inflammation, as well as their interrelated actions, on muscle insulin sensitivity and insulin secretion by
beta cells.
- at determining whether antioxidant treatments or drugs reducing ER stress can prevent muscle insulin
resistance and altered insulin secretion by beta islets;
- at  investigating the potential involvement of mitochondria-ER communications in altered functions of
muscle and pancreas in diabetes
On a long term basis, the ultimate goal is to identify common mechanims shared between the two
tissues, in order to find new and more effective preventive and/or therapeutic strategies against type 2
diabetes.

Inserm / Université de Lyon 1 (Université Claude Bernard)

Key facts

• Team:
Researchers: 7
Technicians: 3
PhD students: 3
Postdoc fellows: 1
• Translational

approaches:
Patents: 2
Clinical research grants: 6
Industry partners: 7
• International research

links:
Europe, United States

Keywords
• Glucolipotoxicity
• skeletal muscle
• beta cells
• mitochondria
• endoplasmic reticulum
• oxidative stress
• inflammation
• insulin resistance
• angiogenesis
• myokines
• monogenic forms of
neonatal diabetes
• macrophages
• High fat and high sucrose
diet-fed mice
• minipig
• clinical intervention

Biological
resources
• human myotubes in
primary culture,
• human beta islets,
• high-fat and high-sucrose
diet-fed mice
• minipigs

Contact: Jennifer Rieusset
jennifer.rieusset@univ-lyon1.fr
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Publications

• Circadian physiology and behaviour (Actimetry, telemetry)
• Primary tissue and cell cultures
• mRNA profiling (microarrays, qPCR)
• Gene silencing
• Real time luminescent and fluorescent reporter systems

Methodologies used

• Guillaumond F, Gréchez-Cassiau A, Subramaniam M, Brangolo S, Peteri-Brünback B, Staels B, Fiévet C, Spelsberg TC, Delaunay
F, Teboul M (2010). Kruppel-like factor KLF10 is a link between the circadian clock and metabolism in liver. Molecular and cellular
biology, 30(12), 3059-70

• Gréchez-Cassiau A, Rayet B, Guillaumond F, Teboul M, Delaunay F (2008). The circadian clock component BMAL1 is a critical
regulator of p21WAF1/CIP1 expression and hepatocyte proliferation. Journal of Biological Chemistry, 283(8), 4535-42

• Grechez-Cassiau A, Panda S, Lacoche S, Teboul M, Azmi S, Laudet V, Hogenesch JB, Taneja R, Delaunay F (2004). The
transcriptional repressor STRA13 regulates a subset of peripheral circadian outputs. Journal of Biological Chemistry, 279(2), 1141-50

• Filipski E, Delaunay F, King VM, Wu MW, Claustrat B, Gréchez-Cassiau A, Guettier C, Hastings MH, Francis L (2004). Effects of
chronic jet lag on tumor progression in mice. CANCER RESEARCH, 64(21), 7879-85

• Canaple L, Rambaud J, Dkhissi-Benyahya O, Rayet B, Tan NS, Michalik L, Delaunay F, Wahli W, Laudet V (2006). Reciprocal
regulation of brain and muscle Arnt-like protein 1 and peroxisome proliferator-activated receptor alpha defines a novel positive
feedback loop in the rodent liver circadian clock. MOLECULAR ENDOCRINOLOGY, 20(8), 1715-27

• Li XM, Delaunay F, Dulong S, Claustrat B, Zampera S, Fujii Y, Teboul M, Beau J, Lévi F (2010). Cancer inhibition through circadian
reprogramming of tumor transcriptome with meal timing. Cancer research, 70(8), 3351-60

Franck Delaunay
Circadian System Biology
Nice U 1091 / Stéphane Noselli

Our group investigates how circadian clock regulation and metabolic homeostasis are
integrated at the molecular, organ and physiological levels

Research brief
In mammals, most biological processes such as liver metabolism, heart rate and hormone secretion are
regulated rhythmically in synchrony with the external light/dark cycle. These rhythms are driven by self-
sustained endogenous clocks oscillating with a circadian (~ 24 h) period, present in virtually all cells
and organized in a hierarchical and highly integrated system. Our research aims at understanding how
these clocks regulate physiological outputs and reciprocally, determine the mechanisms whereby key
biological processes influence the circadian system. One of our current projects investigates the
interactions between core clock genes and energy metabolism with a focus on the role of specific
transcriptional regulators. A second line of research is dedicated to the identification and analysis of the
molecular mechanisms that integrate the circadian clock and cell cycle mechanisms in normal and
cancer cells.

CNRS / Université de Nice Sophia-Antipolis

Key facts

• Team:
Researchers: 4
Technicians: 1
PhD students: -
Postdoc fellows: 1
• Translational

approaches:
Patents: -
Clinical research grants: -
Industry partners: -
• International research

links:
Europe, United States

Keywords
• Circadian physiology
• liver metabolism
• Genomics
• mouse genetics

Biological
resources
• Clock Reporters (vectors,
cells, mice)
• Datasets (microarrays)

Contact: Franck Delaunay
delaunay@unice.fr

ITMO Circulation,
Metabolism, Nutrition
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Publications

• Mouse model functional exploration
• mouse mutants of ERa
• Large and medium scale analysis of gene expression

Methodologies used

• Gourdy P, Schambourg A, Filipe C, Douin-Echinard V, Garmy-Susini B, Calippe B, Terce F, Bayard F, Arnal JF (2007).
Transforming growth factor activity is a key determinant for the effect of estradiol on fatty streak deposit in hypercholesterolemic
mice. ARTERIOSCLEROSIS THROMBOSIS AND VASCULAR BIOLOGY, 27(10), 2214-2221

• Billon-Gales A, Fontaine C, Filipe C, Douin-Echinard V, Fouque MJ, Flouriot G, Gourdy P, Lenfant F, Laurell H, Krust A (2009). The
transactivating function 1 of estrogen receptor alpha is dispensable for the vasculoprotective actions of 17 beta-estradiol.
PROCEEDINGS OF THE NATIONAL ACADEMY OF SCIENCES OF THE UNITED STATES OF AME, 106(6), 2053-2058

• Billon A, Lehoux S, Leen LLS, Laurell H, Filipe C, Benouaich V, Brouchet L, Dessy C, Gourdy P, Gadeau AP, Tedgui A, Balligand
JL, Arnal JF (2008). The estrogen effects on endothelial repair and mitogen-activated protein kinase activation are abolished in
endothelial nitric-oxide (NO) synthase knockout mice, but not by NO synthase inhibition by N-nitro-L-arginine methyl ester.
AMERICAN JOURNAL OF PATHOLOGY, 172(3), 830-838

• Gourdy P, Mallat Z, Castano C, Garmy-Susini B, Mac Gregor JL, Tedgui A, Arnal JF, Bayard F (2003). The atheroprotective effect
of 17 beta-estradiol is not altered in P-selectin- or ICAM-1-deficient hypercholesterolemic mice. Atherosclerosis, 166(1), 41-48

• Pendaries C, Darblade B, Rochaix P, Krust A, Chambon P, Korach KS, Bayard F, Arnal JF (2002). The AF-1 activation-function of
ER alpha may be dispensable to mediate the effect of estradiol on endothelial NO production in mice. PROCEEDINGS OF THE
NATIONAL ACADEMY OF SCIENCES OF THE UNITED STATES OF AME, 99(4), 2205-2210

• Garmy-Susini B, Delmas E, Gourdy P, Zhou M, Bossard C, Bugler B, Bayard F, Krust A, Prats AC, Doetschman T, Prats H, Arnal
JF (2004). Role of fibroblast growth factor-2 isoforms in the effect of estradiol on endothelial cell migration and proliferation.
CIRCULATION RESEARCH, 94(10), 1301-1309

Jean-François Arnal
Estrogen Receptor alpha modulation to prevent atheroma
and diabetes
Toulouse U 1048 / Angelo Parini

This in vivo demonstration of uncoupling the beneficial vascular and metabolic
actions from the sexual actions will provide molecular rationale to pave the way to
selective ER modulators with an attractive profile in preventive medicine

Research brief
In the last years, we contributed to evidence that, beside the prevention of osteoporosis, targeting
estrogen signalling allow to prevent the development or the progression of atherosclerosis and type II
diabetes. Thanks to unique transgenic mouse models, we were the first to demonstrate that estrogen
receptor ERa, but not ERb is absolutely necessary for the most of the vasculoprotective (including
prevention of atheroma) and metabolic (prevention of diabetes type II) actions of E2. The dark side of
estrogens is represented by their deleterious long-term action on their two main sexual targets.
However, in the absence of associated progestin, the main concern is represented by the deleterious
role of estrogen on uterus (endometrial proliferation) and on breast, the proliferative action favoring the
risk of cancer.

The full length ERa is composed of 6 domains (from A to F) containing the 2 independent activation
functions AF-1 and AF-2. Our team demonstrated recently that ERa AF-1 is not required for the
vasculoprotective actions of E2, whereas it is necessary for the proliferative effects of E2 on uterus and
on breast cancer cell lines.
Our goal is to further dissect in vivo, for the first time, the respective roles of ERa functions, AF-1 and
AF-2 as well as the role of a fraction of ERa localized at the plasma membrane and eliciting
«membrane initiated steroid signalling» to open the way to an optimization of ER modulation.

Inserm / Université de Toulouse 3 (Université Paul Sabatier)

Key facts

• Team:
Researchers: 5
Technicians: 3
PhD students: 2
Postdoc fellows: 2
• Translational

approaches:
Patents: -
Clinical research grants: 2
Industry partners: 1
• International research

links:

Keywords
• Atherome
• endothelium
• monocytes/macrophages
• receiver of the oestrogens
• .

Biological
resources

Contact: Jean-François Arnal
jean-francois.arnal@inserm.fr
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Model of mouse carotid electric injury

en face confocal microscopy
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Publications

-Generation of transgenic mouse models
-Cellular Biology (primary culture of hepatocytes, macrophages, adipocytes and muscle cells)
-Molecular Biology and Physiology
-Generation and in vivo injection of recombinant adenovirus
-Models of infection and inflammation

Methodologies used

• Mastrogiannaki M, Matak P, Keith B, Simon MC, Vaulont S, Peyssonnaux C (2009). HIF-2alpha, but not HIF-1alpha, promotes iron
absorption in mice. The Journal of clinical investigation, 119(5), 1159-66

• Mounier R, Lantier L, Leclerc J, Sotiropoulos A, Pende M, Daegelen D, Sakamoto K, Foretz M, Viollet B (2009). Important role for
AMPK alpha 1 in limiting skeletal muscle cell hypertrophy. FASEB JOURNAL, 23(7), 2264-2273

• Lesbordes-Brion JC, Viatte L, Bennoun M, Lou DQ, Ramey G, Houbron C, Hamard G, Kahn A, Vaulont S (2006). Targeted
disruption of the hepcidin 1 gene results in severe hemochromatosis. Blood -New York-, 108(4), 1402-1405

• Foretz M, Ancellin N, Amdreelli F, Saintillan Y, Grondin P, Kahn A, Thorens B, Vaulont S, Viollet B (2005). Short-term
overexpression of a constitutively active form of AMP-activated protein kinase in the liver leads to mild hypoglycemia and fatty liver.
DIABETES, 54(5), 1331-1339

• Nicolas G, Viatte L, Lou DQ, Bennoun M, Beaumont C, Kahn A, Andrews NC, Vaulont S (2003). Constitutive hepcidin expression
prevents iron overload in a mouse model of hemochromatosis. Nature genetics, 34(1), 97-101

• Viollet B, Andreelli F, Jorgensen SB, Perrin C, Geloen A, Flamez D, Mu J, Lenzner C, Baud O, Bennoun M (2003). The AMP-
activated protein kinase alpha 2 catalytic subunit controls whole-body insulin sensitivity. JOURNAL OF CLINICAL INVESTIGATION,
111(1), 91-98

Sophie Vaulont
Genes, nutrients and iron
Paris U 1016 / Pierre-Olivier Couraud

Our group provides indispensable complementary expertise to gain insights into
biological questions of wide medical interest by generating unique genetically
modified animal models of the energy, iron and oxygen sensors (AMPK, hepcidin and
HIF, respectively).

Research brief
Our team is interested in the pathophysiological regulation of genes implicated in energy, oxygen and
iron homeostasis and their possible implication in metabolic diseases and cancer.
Our first goal is to precise the roles of hepcidin, the iron regulatory hormone, and HIF (Hypoxia
Inducible factors) in iron homeostasis with respect to various aspects. Our objectives are divided into 4
main focus: (1) to better characterize the pathophysiological roles of HIF and hepcidin in different key
organs involved in maintaining body iron homeostasis (2) to identify hepcidin regulatory pathways (3) to
develop new hepcidin-based diagnosis and therapeutic approaches and (4) to demonstrate that HIF
and hepcidin are at the crossing points between infection and iron metabolism.
The second goal of the team is to decipher the physiological role of the energy sensor AMPK (AMP-
activated protein kinase) in the regulation of cellular energy balance but also how AMPK integrates
stress responses such as exercise as well as nutrient and hormonal signals to control energy
expenditure and substrate utilization at the whole body level. Our studies will bring promise in the use
of AMPK activators which represent a therapeutic opportunity to reverse the metabolic abnormalities
associated with type 2 diabetes and obesity.

Inserm / CNRS / Université de Paris 05 (Université Rene
Descartes)

Key facts

• Team:
Researchers: 5
Technicians: 2
PhD students: 2
Postdoc fellows: 2
• Translational

approaches:
Patents: 2
Clinical research grants: -
Industry partners: -
• International research

links:
Europe, United States

Keywords
• Energy metabolism
• metabolic disorders
• AMPK
• hepcidin
• iron
• HIF
• infection
• inflammation
• transgenesis
• molecular and cellular
biology
• primary culture

Biological
resources

Contact: Sophie Vaulont
01441412447 sophie.vaulont@inserm.fr
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Iron homesotatis: critical roles of HIF(Hypoxia Inducible Factors) and
hepcidin

Blood iron is alimented by diet iron absorbed by the duodenum(1) and iron recycled by macrophages(2). Iron is delivered to the bone
marrow for erythropoiesis(3). Senescent red blood cells are phagocytosed by the macrophages and iron provided by the catabolism of
hemoglobin is recycled(2). Liver hepcidin (regulated by various effectors) is secreted(5) and acts to limit iron absorption and
macrophagic iron release. HIF regulates liver hepcidin gene expression and iron absorption in the duodenum.

AMPK, a potential therapeutic target in metabolic disease.

Activation of AMPK by pharmacological agents presents a unique challenge to prevent and treat the metabolic abnormalities
associated with the metabolic syndrome. AMPK has several important metabolic effects, mimicking the beneficial effects of exercise,
including modulation of lipid metabolism, enhanced muscle glucose uptake, increased mitochondrial biogenesis, improvement in insulin
sensitivity and reduction in blood glucose.
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Publications

• Cell culture, transfection, si and SH-RNA, western blot, RT-qPCR
• Microarray, snp analysis
• next generation sequencing

Methodologies used

• Assié G, Letouzé E, Fassnacht M, Jouinot A, Luscap W, Barreau O, Omeiri H, Rodriguez S, Perlemoine K, René-Corail F, Elarouci
N, Sbiera S, Kroiss M, Allolio B, Waldmann J, Quinkler M, Mannelli M, Mantero F, Papathomas T, De Krijger R, Tabarin A, Kerlan V,
Baudin E, Tissier F, Dousset B, Groussin L, Amar L, Clauser E, Bertagna X, Ragazzon B, Beuschlein F, Libé R, de Reyniès A,
Bertherat J (2014). Integrated genomic characterization of adrenocortical carcinoma. Nature genetics, 46(6), 607-12

• Beuschlein F, Fassnacht M, Assié G, Calebiro D, Stratakis CA, Osswald A, Ronchi CL, Wieland T, Sbiera S, Faucz FR, Schaak K,
Schmittfull A, Schwarzmayr T, Barreau O, Vezzosi D, Rizk-Rabin M, Zabel U, Szarek E, Salpea P, Forlino A, Vetro A, Zuffardi O,
Kisker C, Diener S, Meitinger T, Lohse MJ, Reincke M, Bertherat J, Strom TM, Allolio B (2014). Constitutive activation of PKA
catalytic subunit in adrenal Cushing's syndrome. The New England journal of medicine, 370(11), 1019-28

• Cazabat L, Ragazzon B, Varin A, Potier-Cartereau M, Vandier C, Vezzosi D, Risk-Rabin M, Guellich A, Schittl J, Lechêne P,
Richter W, Nikolaev VO, Zhang J, Bertherat J, Vandecasteele G (2014). Inactivation of the Carney complex gene 1 (PRKAR1A)
alters spatiotemporal regulation of cAMP and cAMP-dependent protein kinase: a study using genetically encoded FRET-based
reporters. Human molecular genetics, 23(5), 1163-74

• Louiset E, Duparc C, Young J, Renouf S, Tetsi Nomigni M, Boutelet I, Libé R, Bram Z, Groussin L, Caron P, Tabarin A,
Grunenberger F, Christin-Maitre S, Bertagna X, Kuhn JM, Anouar Y, Bertherat J, Lefebvre H (2013). Intraadrenal corticotropin in
bilateral macronodular adrenal hyperplasia. The New England journal of medicine, 369(22), 2115-25

• Assié G, Libé R, Espiard S, Rizk-Rabin M, Guimier A, Luscap W, Barreau O, Lefèvre L, Sibony M, Guignat L, Rodriguez S,
Perlemoine K, René-Corail F, Letourneur F, Trabulsi B, Poussier A, Chabbert-Buffet N, Borson-Chazot F, Groussin L, Bertagna X,
Stratakis CA, Ragazzon B, Bertherat J (2013). ARMC5 mutations in macronodular adrenal hyperplasia with Cushing's syndrome.
The New England journal of medicine, 369(22), 2105-14

• Ragazzon B, Libé R, Gaujoux S, Assié G, Fratticci A, Launay P, Clauser E, Bertagna X, Tissier F, de Reyniès A, Bertherat J
(2010). Transcriptome analysis reveals that p53 and {beta}-catenin alterations occur in a group of aggressive adrenocortical cancers.
Cancer research, 70(21), 8276-81

Jérôme Bertherat
Genomics and Signaling of Endocrine Tumors
Paris U 1016 / Pierre-Olivier Couraud

Strong interaction with clinical teams allowing study of a unique cohort of patients
with adrenal tumors

Research brief
Our laboratory works on the pathophysiology of endocrine tumors. We are particularly interested in
tumors of the adrenal cortex, thyroid and pituitary  We are studying alterations of the cyclic AMP-,
Wnt/ß-catenin (CTNNB1) and MAPK pathways in these tumors. We are progressing in the molecular
classification of tumors of the adrenal cortex by genomic approaches. Aiming at the integrated genomic
analysis of adrenal tumors. This allows us to make progress on the pathophysiology but also to identify
diagnostic and prognostic markers of adrenal cancers that eventually will guide patient management.
We also use genomics, especially next generation sequencing, to identify new somatic molecular
abnormalities in sporadic endocrine cancer and new genes responsible for familial forms of adrenal
tumors. These genomic approaches are also used to understand the mechanisms of dysregulation of
the signaling pathways that we study in in vitro models of endocrine tumors .All this work is done in
close interaction with clinical department from Cochin ( referral center for rare adrenal diseases, expert
INCA rare adrenal cancer center, expert center for thyroid cancer .... ) and through national and
international research networks dedicated to endocrine tumors.

Inserm / Université de Paris 05 (Université Rene Descartes)

Key facts

• Team:
Researchers: 7
Technicians: 3
PhD students: 3
Postdoc fellows: 1
• Translational

approaches:
Patents: -
Clinical research grants: -
Industry partners: -
• International research

links:
Europe, United States

Keywords
• endocrine tumors
• cAMP
• B-catenin
• Cushing
• adrenal
• cell biology
• genomics

Biological
resources
• Adrenal tumors bank
(COMETE)

Contact: Jérôme Bertherat
jerome.bertherat@cch.aphp.fr
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Publications

• Mouse and Xenopus models, Non-viral in vivo gene transfer in mouse brain, Germinal transgenesis in
Xenopus, Laser microdissection, In situ hybridisation / hormone assays, In vitro Chip
• Development of fluorescent transgenic reporter Xenopus embryos compatible with high throughput
(robotised) readings (pharmaceutical screening and environmental monitoring, exploited by the SME
WatchFrog).
• Non-viral gene transfer techniques for delivering genes into the CNS have involved the vectorisation
of DNA and siRNA by cationic lipids (Transfectam) and cationic polymers (polyethylenimine). Patents
have been taken out for gene therapy applications of both cationic delivery methods, including one
covering delivering to neural stem cells in vivo.

Methodologies used

• Markov GV, Tavares R, Dauphin-Villemant C, Demeneix BA, Baker ME, Laudet V (2009). Independent elaboration of steroid
hormone signaling pathways in metazoans. Proceedings of the National Academy of Sciences of the United States of America,
106(29), 11913-8

• Fini JB, Le Mevel S, Turque N, Palmier K, Zalko D, Cravedi JP, Demeneix BA (2007). An in vivo multiwell-based fluorescent screen
for monitoring vertebrate thyroid hormone disruption. ENVIRONMENTAL SCIENCE & TECHNOLOGY, 41(16), 5908-14

• Decherf S, Seugnet I, Kouidhi S, Lopez-Juarez A, Clerget-Froidevaux MS, Demeneix BA (2010). Thyroid hormone exerts negative
feedback on hypothalamic type 4 melanocortin receptor expression. Proceedings of the National Academy of Sciences of the United
States of America, 107(9), 4471-6

• Rowe I, Le Blay K, Du Pasquier D, Palmier K, Levi G, Demeneix B, Coen L (2005). Apoptosis of tail muscle during amphibian
metamorphosis involves a caspase 9-dependent mechanism. Developmental dynamics : an official publication of the American
Association of Anatomists, 233(1), 76-87

• Bilesimo P, Jolivet P, Alfama G, Buisine N, Le Mevel S, Havis E, Demeneix BA, Sachs LM (2011). Specific histone lysine 4
methylation patterns define TR-binding capacity and differentiate direct T3 responses. Molecular endocrinology (Baltimore, Md.),
25(2), 225-37

• Hassani Z, Lemkine GF, Erbacher P, Palmier K, Alfama G, Giovannangeli C, Behr JP, Demeneix BA (2005). Lipid-mediated siRNA
delivery down-regulates exogenous gene expression in the mouse brain at picomolar levels. The journal of gene medicine, 7(2), 198-
207

Barbara Demeneix
Integration of transcriptional responses induced by thyroid
hormones
Paris UMR 7221 / Giovanni Levi

The lab combines classic endocrinology with cutting edge technology (gene to
organism approach to physiology with core facilities for laser microdissection, in vivo
gene transfer and neurobiological technique) with a good balance between
fundamental research and translational applications.

Research brief
The vast and growing array of genomic tools has given rise to a new type of physiological analysis,
molecular physiology, by which regulations supporting integrated responses at the level of the
organism can be analysed at the molecular level. Most notably our approaches, where gene
transcription is studied in vivo in integrated systems, allow understanding of how adaptive responses to
environmental change and stress are played out at the transcriptional and epigenetic levels.
Furthermore, each aspect is placed in a comparative context, which today can derive major benefits
from genome wide studies to bring together concepts from evolution and molecular biology to better
understand adaptation and developmental change.
We investigate different aspects of the action of thyroid hormones, which exercise pleïotropic effects in
the regulation of the metabolism in adults, as well as during the course of the development and growth
of vertebrates. We use a variety of models(inc Xenopus and mouse) with considerable potential to
elucidate how TH controls proliferation / differentiation and cell fate in general, notably in the context of
the adult neuronal stem cell niche and the molecular mechanisms underlying the remodeling during
metamorphosis (Coen et al. 2007). We have recently shown that thyroid hormone exerts negative
feedback on hypothalamic type 4 melanocortin receptor (Mc4R) expression, part of the leptin/energy
homeostatsis signaling pathway (Decherf et al. PNAS, 2010).

CNRS / Museum Nationale d'Histoire Naturelle

Key facts

• Team:
Researchers: 6
Technicians: 5
PhD students: 3
Postdoc fellows: 2
• Translational

approaches:
Patents: 2
Clinical research grants: -
Industry partners: 2
• International research

links:
Europe, United States,
Australia, Singapore

Keywords
• thyroid hormone
• neuroendocrinology
• hypothalamus
• Non viral in vivo gene
transfer
• germinal transgenesis

Biological
resources
• Integrated in vivo
transgenic models (eg
Xenopus)

Contact: Barbara Demeneix
+33 1 40 79 36 07 demeneix@mnhn.fr
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Integrated model for screening endocrine disruption

Regulation of Sox2 by thyroid hormone
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Publications

• Xenopus tropicalis model, Non viral in vivo gene transfer in brain and muscle, Germinal transgenesis
in xenopus, Real time qPCR, In vivo Chromatine immunoprecipitation to dissect regulatory
mechanisms and epigenetic signatures, Whole genome approach, DNA arrasy, Next generation
sequencing, ChIP-Seq, ChIA-PET, RNA-Seq, RNA-PET, gPET and Bioinformatics approaches.

Methodologies used

• Bilesimo P, Jolivet P, Alfama G, Buisine N, Le Mevel S, Havis E, Demeneix BA, Sachs LM (2011). Specific histone lysine 4
methylation patterns define TR-binding capacity and differentiate direct T3 responses. Molecular endocrinology (Baltimore, Md.),
25(2), 225-37

• Havis E, Le Mevel S, Morvan Dubois G, Shi DL, Scanlan TS, Demeneix BA, Sachs LM (2006). Unliganded thyroid hormone
receptor is essential for Xenopus laevis eye development. EMBO JOURNAL, 25(20), 4943-51

• Havis E, Sachs LM, Demeneix BA (2003). Metamorphic T3-response genes have specific co-regulator requirements. EMBO
reports, 4(9), 883-8

• Buisine N, Sachs L (2009). Impact of genome assembly status on ChIP-Seq and ChIP-PET data mapping. BMC research notes, 2,
257

• Bertrand S, Thisse B, Tavares R, Sachs L, Chaumot A, Bardet PL, Escrivà H, Duffraisse M, Marchand O, Safi R, Thisse C, Laudet
V (2007). Unexpected novel relational links uncovered by extensive developmental profiling of nuclear receptor expression. PLoS
genetics, 3(11), e188

• Sachs LM (2004). Corepressor requirement and thyroid hormone receptor function during Xenopus development. Vitamins and
hormones, 68, 209-30

Laurent Sachs
Thyroid hormone receptor function and mechanism of
action
Paris UMR 7221 / Giovanni Levi

The teams combines classic gene to organism approaches to physiology with core
facilities for in vivo gene transfer and whole genome approaches with bioinformatics
analysis of high throughput generated data.

Research brief
Thyroid hormones (TH) and glucocorticoids (GC) regulate diverse cellular processes from mitosis to
apoptosis, from metabolism to growth and development. Perturbation of these two endocrine pathways
are among the most common endocrine disorders worldwide with many consequences from early life to
the elderly (mental diseases, cardiovascular diseases, metabolism associated disease, cancer,
behavior and adverse effect on the quality of life). Prenatal exposure to elevated GC levels, either
clinically or through maternal stress or malnutrition, can epigenetically program gene expression in the
direction of previously listed diseases. The use of the Xenopus models will provide a powerful tool to
understand the epigenome modification activity induced by TH and GC in whole organisms. Xenopus
undergoes TH-induced metamorphosis. Interestingly, the metamorphosis and the perinatal period in
mammals coincide with a peak of TH and GC. Metamorphosis thus provides a close parallel to the
perinatal period. The overall aim is to identify the TH and GC induced regulatory programs operating
during this key developmental phase. Such a project needs to be addressed in a physiological context
and at the level of the whole genome. Thus, the ability to derive the transcriptome and a whole genome
map of transcription factor binding site and their interactions as well as epigenetic modification and the
enzymes that control them are crucial for elucidating gene regulatory networks.

CNRS / Museum Nationale d'Histoire Naturelle

Key facts

• Team:
Researchers: 2
Technicians: 1
PhD students: 1
Postdoc fellows: -
• Translational

approaches:
Patents: -
Clinical research grants: -
Industry partners: -
• International research

links:
Europe, Singapore

Keywords
• thyroid hormone
• gene regulation
• functional genomic
• metamorphosis
• chromatine
immunoprecipitation
• high throughput
sequencing
• bioinformatic
• in vivo gene transfert

Biological
resources

Contact: Laurent Sachs
sachs@mnhn.fr
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Publications

• Molecular biology: mutagenesis, recombinant proteins, protein-DNA interactions; protein-protein
interactions, siRNA and shRNA-mediated gene knockdown
• Transcriptional studies: reporter genes, Q-PCR, microarrays
• Epigenetic regulation: ChIP, ChIP-Seq, RNA-Seq
• Cellular Biology: Immunofluorescence, confocal microscopy, adenovirus transduction, retroviral and
lentiviral transduction
• Animal models: AAV-based hepatocyte transduction

Methodologies used

• Oger F, Dubois-Chevalier J, Gheeraert C, Avner S, Durand E, Froguel P, Salbert G, Staels B, Lefebvre P, Eeckhoute J (2014).
Peroxisome Proliferator-activated Receptor  Regulates Genes Involved in Insulin/Insulin-like Growth Factor Signaling and Lipid
Metabolism during Adipogenesis through Functionally Distinct Enhancer Classes. The Journal of biological chemistry, 289(2), 708-22

• Berrabah W, Aumercier P, Gheeraert C, Dehondt H, Bouchaert E, Alexandre J, Ploton M, Mazuy C, Caron S, Tailleux A, Eeckhoute
J, Lefebvre T, Staels B, Lefebvre P (2013). The glucose sensing O-GlcNacylation pathway regulates the nuclear bile acid receptor
FXR. Hepatology (Baltimore, Md.),

• Sérandour AA, Avner S, Oger F, Bizot M, Percevault F, Lucchetti-Miganeh C, Palierne G, Gheeraert C, Barloy-Hubler F, Péron CL,
Madigou T, Durand E, Froguel P, Staels B, Lefebvre P, Métivier R, Eeckhoute J, Salbert G (2012). Dynamic hydroxymethylation of
deoxyribonucleic acid marks differentiation-associated enhancers. Nucleic acids research, 40(17), 8255-65

• Lefebvre B, Benomar Y, Guédin A, Langlois A, Hennuyer N, Dumont J, Bouchaert E, Dacquet C, Pénicaud L, Casteilla L, Pattou F,
Ktorza A, Staels B, Lefebvre P (2010). Proteasomal degradation of retinoid X receptor alpha reprograms transcriptional activity of
PPARgamma in obese mice and humans. Journal of Clinical Investigation, 120(5), 1454-68

• Lefebvre P, Cariou B, Lien F, Kuipers F, Staels B (2009). Role of bile acids and bile acid receptors in metabolic regulation.
Physiological reviews, 89(1), 147-91

• Sacchetti P, Carpentier R, Ségard P, Olivé-Cren C, Lefebvre P (2006). Multiple signaling pathways regulate the transcriptional
activity of the orphan nuclear receptor NURR1. Nucleic acids research, 34(19), 5515-27

Philippe Lefebvre
Molecular analysis of gene regulation in cardiometabolic
diseases
Lille U 1011 / Bart Staels

A long term, proven expertise in the field of transcriptional regulation by nuclear
receptors in pathology enabling the discovery of novel mechanisms and the design of
new screening tools for the pharmaceutical/biotech companies

Research brief
Nuclear receptors (NRs) are transcription factors regulated by endocrine, lipidic or environmental
(nutrients, drugs, xenobiotics) molecules which control most if not all aspects of biology, including
energy homoeostasis, inflammation and cellular proliferation.  These effects stem mostly from
transcriptional events.  Indeed, NRs are an assembly platform for distinct macromolecular complexes
on DNA, whose activities concur to repress or activate transcription from a limited subset of genes by
modifying the chromatin landscape in a tissue-specific manner.  The impact of NR-tethered multiprotein
complexes on the cellular transcriptome is conditioned by the composition of these macromolecular
complexes or interactome.  How this interactome varies according to physiopathological events is ill-
defined, and our main research area is focusing on these aspects in cardiometabolic diseases.  Using
PPARgamma, a major regulator of adipocyte differentiation and of insulin sensibility, as well as FXR,
the nuclear bile acid receptor, as models systems, we are characterizing the epigenetic origin of
interactome variations as well as novel molecular components of this interactome that could bring
selective sensitivity to pathological cues.  Such a strategy will establish new paradigms to study RN-
regulated transcription events which are dysregulated in metabolic diseases and which may lead to the
identification of novel, original therapeutic targets.

Inserm / Institut Pasteur / Université de Lille 2 (Droit et Sante)

Key facts

• Team:
Researchers: 4
Technicians: 5
PhD students: 4
Postdoc fellows: 3
• Translational

approaches:
Patents: -
Clinical research grants: -
Industry partners: 2
• International research

links:
Europe

Keywords
• Molecular endocrinology
• Nuclear receptors
• Transcription
• Epigenetics
• Molecular biology
• Cellular biology
• Biochemistry
• Epigenetics
• Molecular pharmacology

Biological
resources

Contact: Philippe Lefebvre
03-20-97-42-20 philippe-claude.lefebvre@inserm.fr
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The nuclear receptor signalling pathway

NRs regulates transcriptional events essentially through two mechanisms, either by direct interaction with DNA (transactivation) or by
indirect interaction (transrepression).  In the latter case, NRs act very often as repressors of transcription, providing a molecular basis
for their anti-inflammatory and anti-proliferative activities

Protein-protein interactions during transcriptional activation by NRs

Proteins with coactivating properties are indicated in red, and corepressors are indicated in green.  Note that this figure mention only a
few coactivators and corepressors, which may or may not intervene in a given context. Receptors/coregulators interactions can be
regulated by multiple mechanisms, including ligand binding, post-translational modifications and pathological events.
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Publications

• Protein engineering (production/purification of recombinant proteins, mutagenesis)
• Protein-protein interactions (binding, FRET/BRET, co-IP, gel filtration, Biacore, X-ray crystallography)
• Cell bioassays designed for basic studies of ligand/receptor variants and pre-clinical studies of
therapeutic compounds (proliferation, reporter genes, intracellular signaling, transcriptomic profiling)
• Phenotyping of genetically-modified mouse models, focused on prostate and mammary gland tumors
(morphology, tissue anatomy/histology, immunohistochemistry, xenografts, stem cells)
• clinical studies (cohorts, genotyping, immunohistochemistry)

Methodologies used

• Goffin V, Bernichtein S, Touraine P, Kelly PA (2005). Development and potential clinical uses of human prolactin receptor
antagonists. Endocrine reviews, 26(3), 400-422

• Jomain JB, Tallet E, Broutin I, Hoos S, van Agthoven J, Ducruix A, Kelly PA, Kragelund BB, England P, Goffin V (2007). Structural
and thermodynamic bases for the design of pure prolactin receptor antagonists: X-ray structure of Del1-9-G129R-hPRL. Journal of
Biological Chemistry, 282(45), 33118-31

• Bogorad RL, Courtillot C, Mestayer C, Bernichtein S, Harutyunyan L, Jomain JB, Bachelot A, Kuttenn F, Kelly PA, Goffin V,
Touraine P, (2008). Identification of a gain-of-function mutation of the prolactin receptor in women with benign breast tumors.
Proceedings of the National Academy of Sciences of the United States of America, 105(38), 14533-8

• Broutin I, Jomain JB, Tallet E, van Agthoven J, Raynal B, Hoos S, Kragelund BB, Kelly PA, Ducruix A, England P, Goffin V (2010).
Crystal structure of an affinity-matured prolactin complexed to its dimerized receptor reveals the topology of hormone binding site 2.
The Journal of biological chemistry, 285(11), 8422-8433

• Rouet V, Bogorad RL, Kayser C, Kessal K, Genestie C, Bardier A, Grattan DR, Kelder B, Kopchick JJ, Kelly PA, Goffin V (2010).
Local prolactin is a target to prevent expansion of basal/stem cells in prostate tumors. Proceedings of the National Academy of
Sciences of the United States of America, 107(34), 15199-204

• Goffin V, Hoang DT, Bogorad RL, Nevalainen MT (2011). Prolactin regulation of the prostate gland: a female player in a male
game. Nature reviews. Urology, 8(11), 597-607

Vincent Goffin
PRL/GH Pathophysiology: Translational Approaches
Paris U 1151 / Xavier Nassif

Our lab is internationally recognized for its studies of the prolactin system using a
translational approach (from protein structure to patients) in order to understand its
mechanisms of action in human pathophysiology and to develop molecules with
therapeutic potential in oncology.

Research brief
Our strategy involves a translational approach to address a relevant question in human health: the role
of the prolactin receptor (PRLR) and its natural ligands (PRL and GH in humans) in pathophysiology.
The first part of our project is at the interface of fundamental and clinical research, and is dedicated to
investigating the role of the PRLR in tumorogenesis. We use experimental models (cells, animals) to
study the mechanisms by which sustained PRLR signaling, induced either by amplified
autocrine/paracrine mechanisms or by gain-of-function mutations of the receptor, promotes breast and
prostate tumorogenesis. We also investigate cohorts of patients in order to identify mutations of
PRL/PRLR genes that could participate in breast and prostate tumorogenesis. The second part of the
project is at the interface of fundamental and applied research, and is aimed at elucidating the
molecular mechanisms of PRLR triggering. We use a wide panel of biophysical, structural,
spectroscopic and mutational in vitro approaches to identify the molecular features involved in ligand-
receptor assembly and activation. One major outcome of these studies is the development of a new
class of compounds with high therapeutic potential, namely PRLR antagonists, currently in industrial
R&D.

Inserm / Université de Paris 05 (Université Rene Descartes)

Key facts

• Team:
Researchers: 3
Technicians: 2
PhD students: 3
Postdoc fellows: 2
• Translational

approaches:
Patents: 3
Clinical research grants: 1
Industry partners: 2
• International research

links:
Europe, United States,
Australia, India, new
zealand

Keywords
• Prolactin-Growth
Hormone
• Receptor Antagonist
• Tumorogenesis
• Prostate-Mammary gland-
Pituitary
• Mutation
• Biochemistry
• structure analysis
• recombinant proteins
• chromatography
• mutagenesis
• cell bioassays
• transgenic mice
• signaling

Biological
resources
• transgenic mouse models
of prostate tumors

Contact: Vincent Goffin
0140615616 vincent.goffin@inserm.fr

ITMO Circulation,
Metabolism, Nutrition
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Prolactin pathophsyiology: classical and novel views
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Publications

• Cell biology
• transcriptional regulation
• transgenic animals
• human pathophysiology
• hormone signaling

Methodologies used

• Viengchareun S, Kamenicky P, Teixeira M, Butlen D, Meduri G, Blanchard-Gutton N, Kurschat C, Lanel A, Martinerie L, Sztal-
Mazer S, Blot-Chabaud M, Ferrary E, Cherradi N, Lombès M (2009). Osmotic stress regulates mineralocorticoid receptor expression
in a novel aldosterone-sensitive cortical collecting duct cell line. Molecular endocrinology (Baltimore, Md.), 23(12), 1948-62

• Bouligand J, Ghervan C, Tello JA, Brailly-Tabard S, Salenave S, Chanson P, Lombès M, Millar RP, Guiochon-Mantel A, Young J
(2009). Isolated familial hypogonadotropic hypogonadism and a GNRH1 mutation. The New England journal of medicine, 360(26),
2742-8

• Le Menuet D, Munier M, Meduri G, Viengchareun S, Lombes M (2010). Mineralocorticoid receptor overexpression in murine
embryonic stem cell derived cardiomyocytes increases their beating frequency. cardiovascular research, 87(3), 467-475

• Auffret J, Viengchareun S, Carré N, Denis RG, Magnan C, Marie PY, Muscat A, Fève B, Lombès M, Binart N. (2012). Beige
differentiation of adipose depots in mice lacking prolactin receptor protects against high-fat-diet- induced obesity. Faseb J, 26, 3728-
3737

Marc Lombes
STEROID RECEPTORS, ENDOCRINE AND
METABOLIC PATHOPHYSIOLOGY

KREMLIN BICETRE U 693 / Marc Lombes

Our project associating basic scientists, biologists and clinicians is entirely devoted
to endocrinology and reproduction and is focused on hormone receptor signaling and
their implications in human pathophysiology with therapeutic perspectives.

Research brief
The main projet of our Unit is devoted to translational research focused on  endocrine pathophysiology
and hormone signaling. The three partners of Bicêtre campus associating clinicians, biologists and
basic scientists are working together to develop better understanding of molecular and cellular
endocrinology.
We pursue studies on the mechanism of action of hormones by analyzing their specific receptors and
their molecular partners, their implication in endocrine and metabolic pathophysiology in humans. Using
complementary approaches, associating cellular and molecular biology, molecular pharmacology,
integrated physiology, genetic analysis, we aim to investigate two interdisciplinary research axes:
•	“Steroid receptors and transcriptional coregulators” dedicated to investigate the expression and the
tissue-specific regulation of steroid receptors (mineralocorticoid, glucocorticoid, progesterone,
androgens) and of their molecular coregulators, which represent key factors of hormonal
responsiveness in target organs (kidney, heart, endometrium, adipose tissues, testis). We are also
interested in other nuclear receptors notably xenobiotic receptor and pituitary tumorigenesis.
•	Reproduction and hormone regulation (including prolactin and growth hormone) of the hypothalamo-
pituitary-gonad axis in the context of ovary and testis dysfunction or hypogonadotropic hypogonadism
associated to puberty and fertility abnormalities.

Inserm / CHU / Université de Paris 11 (Université Paris Sud)

Key facts

• Team:
Researchers: 14
Technicians: 4
PhD students: 6
Postdoc fellows: 1
• Translational

approaches:
Patents: -
Clinical research grants: 4
Industry partners: 2
• International research

links:
Europe, United States,
Japan

Keywords
• Steroid hormone signaling
• endocrinology
• human reproduction
• Cell Biology
• transcriptional regulation
• imaging
• steroid hormone function

Biological
resources
• Cellular model
• Transgenic animals

Contact: Marc Lombes
marc.lombes@inserm.fr

ITMO Circulation,
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Molecular Characterization and functional consequence of the first mutation
of GnRH

Hypertonic stress inhibits the renal mineralocorticoid receptor expression

Differential effects of the coactivator HBO1 on progeterone receptor isoform-
mediated transcription
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Publications

- Cell cultures, transfections, promoter studies
- Molecular biology techniques: cloning, qPCR, ChIP, Gel-shift, protein expression
- Transgenesis - DNA affinity capture, proteomic analysis

Methodologies used

• Pellegrini I, Roche C, Quentien MH, Ferrand M, Gunz G, Thirion S, Bagnis C, Enjalbert A, Franc JL (2006). Involvement of the
pituitary-specific transcription factor pit-1 in somatolactotrope cell growth and death: an approach using dominant-negative pit-1
mutants. MOLECULAR ENDOCRINOLOGY, 20(12), 3212-27

• Cohen RN, Brue T, Naik K, Houlihan CA, Wondisford FE, Radovick S (2006). The role of CBP/p300 interactions and Pit-1
dimerization in the pathophysiological mechanism of combined pituitary hormone deficiency. The Journal of clinical endocrinology
and metabolism, 91(1), 239-47

• Jullien N, Goddard I, Selmi-Ruby S, Fina JL, Cremer H, Herman JP (2007). Conditional transgenesis using Dimerizable Cre
(DiCre). PLOS ONE, 2(12), e1355

• Quentien MH, Vieira V, Menasche M, Dufier JL, Herman JP, Enjalbert A, Abitbol M, Brue T (2011). Truncation of PITX2
differentially affects its activity on physiological targets. Journal of molecular endocrinology, 46(1), 9-19

• Guillaumond F, Boyer B, Becquet D, Guillen S, Kuhn L, Garin J, Belghazi M, Bosler O, Franc JL, François-Bellan AM (2011).
Chromatin remodeling as a mechanism for circadian prolactin transcription: rhythmic NONO and SFPQ recruitment to HLTF. The
FASEB journal : official publication of the Federation of American Societies for Experimental Biology, 25(8), 2740-2756

• Castinetti F, Davis SW, Brue T, Camper SA (2011). Pituitary Stem Cell Update and Potential Implications for Treating
Hypopituitarism. Endocrine reviews, 32(4), 453-471

Jean-Paul Herman / Thierry Brue
Roles of transcription factors and clock-genes in pituitary
pathophysiology.
Marseille CRN2M - UMR6231 / Alain

Enjalbert

By combining a DNA bank of >1000 samples from patients with congenital
hypopituitarism and complementary approaches (chronobiology, transgenesis,
physiology...), our team is in a privileged position to identify new determinants of
pituitary development, function and pathophysiology.

Research brief
Our team pursues three objectives. 1. Identify novel genetic determinants of combined pituitary
hormone deficits in patients. Two approaches are used. One is sequencing candidate genes identified
on the basis of their role described in animal models. A second approach is whole genome linkage
analysis, based on the availability of several familial cases collected in the framework of the
Genhypopit network. 2. We study the non-developmental roles of Pit-1 and Pitx2. We have previously
found that the pituitary transcription factor Pit-1 exerts an anti-apoptotic effect in pituitary cells and
stimulates their multiplication. We are using transgenic mice expressing an inducible dominant-negative
mutant form of Pit-1 to explore the mechanisms of these effects. A similar approach is used to study
the roles of Pitx2. 3. We have recently found that prolactin has a rhythmic expression pattern in pituitary
cells. The mechanism of this rhythmicity involves the rhythmic binding of HLTF to en E-box within the
prolactin promoter determined by the interaction with the rhythmic NONO and SFPQ paraspeckle
proteins. Moreover, HLTF interacts also with Pit-1 to regulate the rhythmic expression of prolactin. We
are currently studying the details of these regulations.

CNRS / Université de Aix-Marseille 2 (Université de la
Méditerranée)

Key facts

• Team:
Researchers: 8
Technicians: 5
PhD students: -
Postdoc fellows: -
• Translational

approaches:
Patents: -
Clinical research grants: 1
Industry partners: 2
• International research

links:
Europe, United States

Keywords
• Pituitary
• Hypopituitarism
• Development
• Transcriptional regulation
• Circadian rhythms
• Cell culture
• Transgenesis
• Linkage analysis
• Proteomics

Biological
resources
• DNA bank from patients
with pituitary deficits
• Genehypopit database

Contact: Jean-Paul Herman
jean-paul.herman@univmed.fr

ITMO Circulation,
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Proposed model of the Prolactin gene promoter and the chromatin-
remodeling process that may accompany its circadian activation.
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Publications

- Cell (smooth muscle cells) and organ (gastrointestinal tract) cultures
- Embryological approaches
- Development of avian retroviral vectors
- Misexpression of gene into the digestive tract in vivo (cDNAs or ShRNAs)
- Gene expression profilin, in situ hybridization and immunohistochemistry

Methodologies used

• Notarnicola C, Rouleau C, Le Guen L, Virsolvy A, Richard S, Faure S, De Santa Barbara P (2012). The RNA-binding protein
RBPMS2 regulates development of gastrointestinal smooth muscle. Gastroenterology, 143(3), 687-97.e1-9

• Hapkova I, Skarda J, Rouleau C, Thys A, Notarnicola C, Janikova M, Bernex F, Rypka M, Vanderwinden JM, Faure S, Vesely J, de
Santa Barbara P (2013). High expression of the RNA-binding protein RBPMS2 in gastrointestinal stromal tumors. Experimental and
molecular pathology, 94(2), 314-321

• Puig I, Champeval D, De Santa Barbara P, Jaubert F, Lyonnet S, Larue L (2009). Deletion of Pten in the mouse enteric nervous
system induces ganglioneuromatosis and mimics intestinal pseudoobstruction. The Journal of clinical investigation, 119(12), 3586-96

• Rouleau C, Matécki S, Kalfa N, Costes V, de Santa Barbara P (2009). Activation of MAP kinase (ERK1/2) in human neonatal
colonic enteric nervous system. Neurogastroenterology and motility : the official journal of the European Gastrointestinal Motility
Society, 21(2), 207-14

• Le Guen L, Notarnicola C, de Santa Barbara P (2009). Intermuscular tendons are essential for the development of vertebrate
stomach. Development (Cambridge, England), 136(5), 791-801

• Hnia K, Notarnicola C, de Santa Barbara P, Hugon G, Rivier F, Laoudj-Chenivesse D, Mornet D (2008). Biochemical properties of
gastrokine-1 purified from chicken gizzard smooth muscle. PLOS ONE, 3(12), e3854

Pascal de Santa Barbara
Development of the visceral smooth muscle cells and
associated pathologies
Montpellier U 1046 / Jacques Mercier

We study the function of BMP signaling pathway and RNA binding proteins during the
development of visceral smooth muscles and investigate their potential action in
gastrointestinal neurogastrointestinal pathology.

Research brief
The contraction of the smooth muscle under the control of the autonomous enteric nervous system
(ENS) and the interstitial cells of Cajal (ICC) ensures the motility of the digestive tract. The dysfunction
of even just one cell type can be responsible to the development of gastrointestinal neuromuscular
pathology (GINMD) in infants and adults. We showed that molecular pathways involved during the
embryonic development of visceral smooth muscle cell (SMC) are altered and that their misexpression
may be responsible for GINMD.

The main focus of our research is to identify the molecular mechanisms that govern the development
and differentiation of the visceral smooth muscle. Using both avian and mouse animal models, we
investigate the function of BMP signaling pathway and RNA binding proteins during this process.
Moreover, our interface with clinicians allows us to translate our findings into pathophysiology field.

With this approach, we aim to identify the molecular and cellular mechanisms that control the
development of the colonic wall in order to understand the etiology of GINMP. From identified
functional, cellular and molecular visceral smooth muscle abnormalities, we project to develop various
therapeutic strategies to reduce muscle dysfunction and to correct motility disorders.

Inserm / Université de Montpellier 1

Key facts

• Team:
Researchers: 4
Technicians: 1
PhD students: 1
Postdoc fellows: 1
• Translational

approaches:
Patents: 4
Clinical research grants: -
Industry partners: 1
• International research

links:
Europe, United States,
singapore

Keywords
• Gastro-enterology
• Smooth muscle
• Developmental biology
• Gastrointestinal
neuromuscular pathology
• BMP signaling
• Primary smooth muscle
culture
• Avian retroviral
misexpression
• In situ hybridization
• Histology

Biological
resources
• Avian model
• Retroviral constructs to
activate or inhibit different
signaling pathways
• In situ hybridization
probes
• Primary smooth muscle
culture

Contact: Pascal de Santa Barbara
Pascal.de-Santa-Barbara@inserm.fr

ITMO Circulation,
Metabolism, Nutrition
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Development of the gastrointestinal musculature

Gene expression profiling during the differentiation of the GI musculature

Digestive motility and associated disorders
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Publications

• In vivo studies, Quantification of gastrointestinal secretions (endocrine, exocrine), Assay of intestinal
nutrient transport, Molecular biology and pharmacology, Cell signaling, Clinical studies, Animal models
of gastrointestinal weight-loss surgeries and short bowel syndrome, Transgenic mouse models

Methodologies used

• Le Beyec J, Pelletier AL, Arapis K, Hourseau M, Cluzeaud F, Descatoire V, Ducroc R, Aparicio T, Joly F, Couvelard A, Marmuse
JP, Le Gall M, Bado A (2014). Overexpression of gastric leptin Precedes adipocyte leptin during high fat diet and is linked to 5HT-
containing enterochromaffin cells. International journal of obesity (2005), in Press

• Corcos O, Cazals-Hatem D, Durand F, Kapel N, Guinhut M, Stefanescu C, Treton X, Bondjemah V, Attar A, Marmuse JP, Bouhnik
Y, Joly F (2013). Intestinal failure after bariatric surgery. Lancet, 382(9893), 742

• Dray C, Sakar Y, Vinel C, Daviaud D, Masri B, Garrigues L, Wanecq E, Galvani S, Negre-Salvayre A, Barak LS, Monsarrat B,
Burlet-Schiltz O, Valet P, Castan-Laurell I, Ducroc R (2013). The intestinal glucose-apelin cycle controls carbohydrate absorption in
mice. Gastroenterology, 144(4), 771-80

• Michau A, Guillemain G, Grosfeld A, Vuillaumier-Barrot S, Grand T, Keck M, L'Hoste S, Chateau D, Serradas P, Teulon J, De
Lonlay P, Scharfmann R, Brot-Laroche E, Leturque A, Le Gall M (2013). Mutations in SLC2A2 gene reveal hGLUT2 function in
pancreatic  cell development. The Journal of biological chemistry, 288(43), 31080-92

• Brasse-Lagnel C, Karim Z, Letteron P, Bekri S, Bado A, Beaumont C (2011). Intestinal DMT1 cotransporter is down-regulated by
hepcidin via proteasome internalization and degradation. Gastroenterology, 140(4), 1261-1271.e1

• Joly F, Dray X, Corcos O, Barbot L, Kapel N, Messing B (2009). Tube feeding improves intestinal absorption in short bowel
syndrome patients. Gastroenterology, 136(3), 824-31

André Bado
Gastrointestinal and Metabolic Dysfunctions in Nutritional
Pathologies
Paris U 1149 / Renato Monteiro

Strong interaction between physiologists of GI tract, basic scientists and clinicians
(digestive surgeons, gastroenterologists and nutritionists) to develop bench-to-
bedsides researches.

Research brief
Because the gut plays a unique role in the metabolic adjustment to energy excess or scarcity, we are
studying the physiological, cellular and molecular basis of intestinal adaptation combining basic
research approaches with clinical and translational studies.
After having studied for years the neurohormonal regulation of gastrointestinal secretions and nutrient
absorption and their contribution to energy homeostasis, we are now willing to understand the
mechanisms underlying intestinal adaptation occurring during obesity and after bariatric surgeries.
These adaptive mechanisms involve factors reprogramming the renewal (proliferation, differentiation) of
the intestinal epithelium and modification of its interaction with enteric neurons.
They are also relevant to pathophysiology of short bowel syndrome -resulting from massive small
intestinal resection; the main cause of intestinal failure- where the remaining intestine adapts to
compensate the loss of absorptive capacity.
Our projects aim to :
•	decrypt the intestinal adaptation in response to gastro-intestinal surgeries during obesity and massive
intestinal resection
•	decipher the role that leptin and insulin could play in intestinal adaptation in response to nutrients and
metabolic status using new transgenic mice.
A better understanding of the mechanisms that drive intestinal adaptation during obesity versus scarcity
will be essential in the development of novel and innovative therapies.

Inserm / Université de Paris 07 (Université Denis Diderot)

Key facts

• Team:
Researchers: 9
Technicians: 1
PhD students: 4
Postdoc fellows: 2
• Translational

approaches:
Patents: -
Clinical research grants: 3
Industry partners: 1
• International research

links:
Europe, United States,
Tunisia

Keywords
• Gastrointestinal
physiology
• Leptin and Insulin
• Obesity
• Exocrine and endocrine
secretions
• Nutrient transporters
• bariatric surgery and short
bowel syndrome
• In vivo studies
• Ussing chambers and
transport in isolated
jejunum loops
• Cell culture
• qPCR
• FACS
• IHC
• IF
• WB
• RIA

Biological
resources
• Cohorts of obese subjects
before and after bariatric
surgery
• Cohorts of SBS patients
• Specific intestinal Insulin
Receptor and Leptin
Receptor deleted mice
(Flox, Cre villin)
• Rat models of bariatric
surgery and of SBS.

Contact: André Bado
andre.bado@inserm.fr

ITMO Circulation,
Metabolism, Nutrition
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Gastrointestinal Physiology and Pathology

The gut is a source of neuropeptides produced by endocrine cells and enteric neurons within stomach, small and large intestine. In the
intestine, these cells polarized can "taste” the nutritional milieu. They are permanently renewed and exhibit a remarkable potential for
adaptation to changes in the nutritional status. We had undertaken studies to better understand the mechanisms that drive intestinal
adaptation during obesity and in SBS, in order to develop innovative therapies

Contributions and interactions of intestinal Leptin and Insulin signaling for the
functions of the intestinal epithelium

Leptin and Insulin receptors are expressed in intestinal cells and downstream signaling pathways interact to control gene expression or
protein location. Using a transgenic mouse approach where Leptin or Insulin receptors are specifically knock out in intestinal epithelial
cells (IEC), we are studying in vivo the contribution of these pathways in the renewal program of intestinal epithelium, its capacity to
absorb nutrients and its interaction with adherent bacteria and enteric neurons (ENS).

Research strategies

In addition to the study of gastrointestinal physiology , the strong interaction between clinicians (1), surgeons and physiologists of GI
tract (2) and basic scientists (3) allows us to develop bedside-to-bench as well as bench-to-bedside researches.
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Publications

• Molecular Biology (DNA/RNA analyses, siRNA, shRNA, microRNA expression)
• Biochemistry (WB, immunohistochemistry, organelle purification, ROS detection)
• Cell Biology (cell culture, transfection, immunofluorescence, electron microscopy)

Methodologies used

• Ogier-Denis E, Codogno P (2003). Autophagy: a barrier or an adaptive response to cancer. BIOCHIMICA ET BIOPHYSICA ACTA-
REVIEWS ON CANCER, 1603(2), 113-128

• Arico S, Pattingre S, Bauvy C, Gane P, Barbat A, Codogno P, Ogier-Denis E (2002). Celecoxib induces apoptosis by inhibiting 3-
phosphoinositide-dependent protein kinase-1 activity in the human colon cancer HT-29 cell line. Journal of Biological Chemistry,
277(31), 27613-27621

• Guichard C, Pedruzzi E, Fay M, Marie JC, Braut-Boucher F, Daniel F, Grodet A, Gougerot-Pocidalo MA, Chastre E, Kotelevets L,
Lizard G, Vandewalle A, Driss F, Ogier-Denis E (2006). Dihydroxyphenylethanol induces apoptosis by activating serine/threonine
protein phosphatase PP2A and promotes the endoplasmic reticulum stress response in human colon carcinoma cells.
Carcinogenesis -Oxford-, 27(9), 1812-1827

• Pedruzzi E, Guichard C, Ollivier W, Driss F, Fay M, Prunet C, Marie JC, Pouzet C, Samadi M, Elbim C, O'Dowd Y, Bens M,
Vandewalle A, Gougerot-Pocidalo MA, Lizard G, Ogier-Denis E (2004). NAD(P)H oxidase Nox-4 mediates 7-ketocholesterol-induced
endoplasmic reticulum stress and apoptosis in human aortic smooth muscle cells. Molecular and Cellular Biology, 24(24), 10703-
10717

• Ogier-Denis E, Ben Mkaddem S, Vandewalle A (2008). NOX enzymes and Toll-like receptor signaling. SEMINARS IN
IMMUNOPATHOLOGY, 30(3), 291-300

• Ben Mkaddem S, Pedruzzi E, Werts C, Coant N, Bens M, Cluzeaud F, Goujon JM, Ogier-Denis E, Vandewalle A (2010). Heat
shock protein gp96 and NAD(P)H oxidase 4 play key roles in Toll-like receptor 4-activated apoptosis during renal
ischemia/reperfusion injury. Cell death and differentiation, 17(9), 1474-1485

Eric Ogier-Denis
Pathophysiology of MicroRNAs and Cellular Stress in
Inflammatory Bowel Diseases (IBD)
Paris U 1149 / Renato Monteiro

Abnormal ER stress responses and miRNA expression in the preinflammatory stages
of IBD: the environment/host conflict.

Research brief
IBDs such as Ulcerative Colitis (UC) and Crohn’s Disease (CD) are chronic, relapsing inflammatory
disorders of the intestine characterized by a deregulated mucosal immune response. Their frequency
increases with the Western lifestyle. Research on cell abnormalities that may alter epithelial barrier
homeostasis facing environmental changes is essential to understand the pathophysiology of IBD. Our
working hypotheses is 1) that variations in the microRNA expression profile may play a key role in the
preclinical alterations of inflammatory responses that lead to IBD, and 2) that primitive endoplasmic
reticulum (ER) stress deregulation impairs the capacity of intestinal epithelium, and more particularly of
secretory cells (Paneth or goblet cells), to cope with stress modulators derived from the local
environment (bacteria, food digestion products, polluants). Our preliminary data on inactive mucosa
from IBD patients demonstrate 1) that a pool of 15 microRNAs specifically distinguishes UC from CD
patients and 2) that primary-based abnormalities in ER stress leads to inflammation associated with
alterations of secretory cells in CD and UC inactive mucosa. Thus, inability to manage ER stress may
not only be a primum movens of intestinal inflammation but also a perpetuator of inflammation when
ER stress is modulated secondarily by inflammatory mediators, microRNAs or microbial factors and
modulators of ER stress may offer new therapeutic options for IBD management.

Inserm / Université de Paris 07 (Université Denis Diderot)

Key facts

• Team:
Researchers: 3
Technicians: 1
PhD students: 2
Postdoc fellows: -
• Translational

approaches:
Patents: -
Clinical research grants: -
Industry partners: -
• International research

links:
Europe, United States

Keywords
• Inflammatory Bowel
Disease
• ER stress
• microRNA
• differentiation
• colonic cancer
• experimental colitis
• quantitative PCR
• Molecular biology
• cell culture
• biochemistry

Biological
resources
• in vitro models (HT-29,
Caco-2, HT-29 19E, HT-29
MTX, HTC116, SW480)
• in vivo models (NOX1KO,
IL10KO, IL10NOX1DKO,
CHOPKO, IRE1KO mice)
• Biobank from IBD patients

Contact: Eric Ogier-Denis
eric.ogier-denis@inserm.fr

ITMO Circulation,
Metabolism, Nutrition
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Initiation of inflammation in IBD may be linked to an inability to manage ER
stress within the epithelium

Our working hypothesis: Mucosal weakness during IBD may come from unresolved ER stress (congenital or acquired) conferring a
loss of epithelial homeostasis and a pathologic reactivity to its environment. Unresolved ER stress within the epithelium may lead to a
mucosecretory or bacterial defense deficiency, a loss of protection against the environment leading to a weakness of the barrier,
chronic deregulated ER stress, the initiation of inflammation, and IBD.

ER stress signaling pathways

Unfolded Protein Response (UPR) is critical for the cell to make survival or death decision under ER stress condition. ER stress allows
the cell to absorb malformed proteins accumulated in the ER lumen through blockage of translation, and to reduce accumulation of
proteins in the ER by promoting expression of chaperones and proteins involved in ER associated degradation. UPR signals through
three pathways, that each utilizes one of the three ER stress sensors IRE1, ATF6 and PERK)

Scanning electron microscopy of colonic epithelium: Generation of a new
experimental model of colitis

Invalidation of the ROS-generating NADPH oxidase 1 mice (NOX1KO) triggers an increase in goblet cell number. These mice do not
develop spontaneous colitis but their breeding with IL10KO mice give birth to IL10/NOX1dKO mice that develop an early onset and
severe spontaneous ER stress-dependent colitis in SPF areas associated with a drastic loss in goblet cells. SEM of the epithelium
surface reveals a specific phenotype in IL10/NOX1dKO mice with strong disorganisation of the colonic crypts
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Publications

-animal models of colitis (TNBS,DSS...), hepatitis (CCl4, ConA...) and visceral pain
-Cellular model of intestinal epithelium (Caco-2, HT29...), liver and immune cells
-transgenic mice to evaluate PPARg activity in vivo.
-molecular biology (Q-PCR, Plasmids, transfection, ShRNA...)
-histology, immunohistochemistry

Methodologies used

• Dubuquoy L, Jansson EA, Deeb S, Rakotobe S, Karoui M, Colombel JF, Auwerx J, Pettersson S, Desreumaux P (2003). Impaired
expression of peroxisome proliferator-activated receptor gamma in ulcerative colitis. GASTROENTEROLOGY, 124(5), 1265-76

• Rousseaux Christel, Lefebvre Bruno, Dubuquoy Laurent , Lefebvre Philippe, Romano Olivier, Auwerx Johan, Metzger Daniel ,
Wahli Walter, Desvergne Beatrice, Naccari Gian Carlo, Chavatte Philippe, Farce Amaury, Bulois Philippe, Cortot Antoine, Colombel
Jean-Frédéric, Desreumaux Pierre. (2005). Intestinal antiinflammatory effect of 5-aminosalicylic acid is dependent on peroxisome
proliferator-activated receptor-gamma. J Exp Med, 20(8), 1205-1215

• Lémann Marc ,Mary Jean Yves, Duclos Bernard , Veyrac M , Dupas Jean-Louis, Delchier Jean-Claude, Laharie David, Moreau J,
Cadiot Guillaume, Picon L , Bourreille Arnaud, Sobahni Iradj I, Colombel Jean-Frédéric; Groupe d'Etude Therapeutique des
Affections Inflammatoires du Tube Digestif (GETAID). (2006). Infliximab plus azathioprine for steroid-dependent Crohn's disease
patients: a randomized placebo-controlled trial. Gastroenterology., 130(4), 1054-1061

• Rousseaux Christel , Thuru Xavier , Gelot Agathe ,Barnich Nicolas , Neut Christel , Dubuquoy Laurent ,Dubuquoy Caroline,Merour
Emilie , Geboes Karen ,Chamaillard Mathias , Ouwehand Arthur , Leyer Greg , Carcano Didier , Colombel Jean-Frederic , Ardid
Denis, Desreumaux Pierre (2007). Lactobacillus acidophilus modulates intestinal pain and induces opioid and cannabinoid receptors.
NATURE MEDICINE, 13(1), 35-37

• Peyrin-Biroulet Laurent, Desreumaux Pierre, Sandborn William J, Colombel Jean-Frédéric. (2008). Crohn's disease: beyond
antagonists of tumour necrosis factor. Lancet, 372(9632), 67-81

• Dharancy S, Body-Malapel M, Louvet A, Berrebi D, Gantier E, Gosset P, Viala J, Hollebecque A, Moreno C, Philpott DJ, Girardin
SE, Sansonetti PJ, Desreumaux P, Mathurin P, Dubuquoy L (2010). Neutrophil migration during liver injury is under nucleotide-
binding oligomerization domain 1 control. Gastroenterology, 138(4), 1546-56, 1556.e1-5

Pierre Desreumaux
Inflammatory bowel diseases: physiopathology and
development of new therapeutic targets
Lille U 995 / Pierre Desreumaux

Research center on inflammatory digestive diseases performing translational research
in close relationship between academic units, clinical departments, chemical teams
and industrials to develop rapidely new therapeutics.

Research brief
Over the past 20 years, we have set up in Lille a successful comprehensive research and health care
network dedicated to digestive inflammation and particularly Inflammatory Bowel Diseases (Crohn’s
disease and ulcerative colitis). Our team is composed of 5 complementary groups: a medical and
surgical department performing many national and international multicentre studies; an epidemiological
group based upon the North-Western Registry (EPIMAD); a biotech company named Intestinal Biotech
Development; a Public Utility Foundation DIGESTSCIENCE devoted to chronic gut diseases and our
IBD research unit 995 labeled by INSERM-University and our academic Hospital. This team is devoted
to translational research through the study of immunological/bacteriological mechanisms and the
development of new therapeutic targets in regulation of digestive inflammation. This research group
located within the Medicine Faculty of Lille, headed by Pierre Desreumaux, is an attractive research
center on inflammation that quickly turns fundamental ideas into medical innovations. Due to the
development of multiple local, national and international collaborations with other academic groups and
pharmaceutical companies, we have been able to make some important contributions to the
pathophysiology of digestive inflammatory diseases concretized by more than 400 peer-reviewed
publications as primary author or co-author, 7 patents and 2 phase 1 clinical trials performed with our
own developed molecules.

Inserm / CHU / Université de Lille 2 (Droit et Sante)

Key facts

• Team:
Researchers: 12
Technicians: 5
PhD students: 4
Postdoc fellows: 3
• Translational

approaches:
Patents: 7
Clinical research grants: -
Industry partners: 20
• International research

links:
Europe, United States

Keywords
• inflammatory bowel
disease
• intestine
• liver
• inflammation
• therapy
• pathophysiology
• animal models
• cellular biology
• molecular biology
• histology
• immunohistochemistry

Biological
resources

Contact: Pierre Desreumaux
pdesreumaux@hotmail.com
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Inflammatory bowel diseases (IBD), which include Crohn’s disease (CD) and ulcerative colitis (UC), are chronic diseases with
remissions and exacerbations which appear mainly in young patients. Worldwide, 2.5 million people are suffering from IBD. The activity
of the lab is oriented towards 3 research cores focusing on the pathophysiology of inflammatory digestive diseases and the emergence
of new therapeutic targets.
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Publications

• Human clinical trials
• Mouse models
• Transgenic mouse (KO and KI)
• Bacterial infection
• Animal imaging

Methodologies used

• Verier C, Meirhaeghe A, Bokor S, Breidenassel C, Manios Y, Molnár D, Artero EG, Nova E, De Henauw S, Moreno LA, Amouyel P,
Labayen I, Bevilacqua N, Turck D, Béghin L, Dallongeville J, Gottrand F, (2010). Breast-feeding modulates the influence of the
peroxisome proliferator-activated receptor-gamma (PPARG2) Pro12Ala polymorphism on adiposity in adolescents: The Healthy
Lifestyle in Europe by Nutrition in Adolescence (HELENA) cross-sectional study. Diabetes care, 33(1), 190-6

• Gouyer V, Leir SH, Tetaert D, Liu Y, Gottrand F, Harris A, Desseyn JL (2010). The characterization of the first anti-mouse Muc6
antibody shows an increased expression of the mucin in pancreatic tissue of Cftr-knockout mice. Histochemistry and cell biology,
133(5), 517-25

• Tiesset H, Pierre M, Desseyn JL, Guéry B, Beermann C, Galabert C, Gottrand F, Husson MO (2009). Dietary (n-3) polyunsaturated
fatty acids affect the kinetics of pro- and antiinflammatory responses in mice with Pseudomonas aeruginosa lung infection. The
Journal of nutrition, 139(1), 82-9

• Pierre M, Husson MO, Le Berre R, Desseyn JL, Galabert C, Béghin L, Beermann C, Dagenais A, Berthiaume Y, Cardinaud B,
Barbry P, Gottrand F, Guery BP (2007). Omega-3 polyunsaturated fatty acids improve host response in chronic Pseudomonas
aeruginosa lung infection in mice. American journal of physiology. Lung cellular and molecular physiology, 292(6), L1422-31

• Bott L, Béghin L, Hankard R, Pierrat V, Gondon E, Gottrand F (2007). Resting energy expenditure in children with neonatal chronic
lung disease and obstruction of the airways. BRITISH JOURNAL OF NUTRITION, 98(4), 796-801

• Tetaert D, Pierre M, Demeyer D, Husson MO, Béghin L, Galabert C, Gottrand F, Beermann C, Guery B, Desseyn JL (2007).
Dietary n-3 fatty acids have suppressive effects on mucin upregulation in mice infected with Pseudomonas aeruginosa. Respiratory
research, 8, 39

Frédéric Gottrand
Nutritional Modulation of Infection and Inflammation

Lille U 995 / Pierre Desreumaux

We are sharing skills and complementary approaches to demonstrate the benefit of
early nutritional programming to prevent inflammation and infection

Research brief
Our team made of clinical and basic scientists working closely together is recognized both in France
and internationally for its expertise in fatty acids in infectious diseases. Our results from clinical
research in bronchopulmonary dysplasia and cystic fibrosis showed closed interaction between
inflammation and nutrition. In mouse model of lung infection in wild type and Cftr-/- mice, we showed
that long chain fatty acids of the series n-3 prevent and/or reduce the alteration of lung function and
improve prognosis. The main focus of our research aims to identify new alimentary compounds to
prevent and/or modulate the immune and inflammatory systems and reinforce the mucosal barrier
during lung and intestinal infectious diseases. The programming effects of these alimentary compounds
during prenatal and early postnatal life will be assessed on growing animals (intestinal development,
immune function, nutritional status). The findings of this research aid our knowledge of the health
benefits of dietary compounds specially in youth and provide nutritionally-based therapies in
inflammatory pathological situations.

Inserm / Université de Lille 2 (Droit et Sante)

Key facts

• Team:
Researchers: 7
Technicians: 1
PhD students: 3
Postdoc fellows: 1
• Translational

approaches:
Patents: -
Clinical research grants: 3
Industry partners: 3
• International research

links:
Europe

Keywords
• Fatty acids
• Oligosacharides
• Breast milk
• Energy expenditure
• Inflammatory bowel
disease
• Cystic fibrosis
• Infectious disease
• Inflammation
• Immunity
• Mucus and mucins
• Human clinical trials
• Mouse models
• Transgenic mouse (KO
and KI)
• Bacterial infection
• Animal imaging

Biological
resources
• KO and KI mice
• Human cohorts (IBD, CF)

Contact: Frédéric Gottrand
frederic.gottrand@chru-lille.fr
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Muc5b in lung of Cftr-knockout mice

A- AB-PAS staining of paraffin-embedded sections showing a AB-PAS positive plug (P) in bronchiole (b) of mouse infected with
P.aeruginosa. B- Immunofluorescence analysis on paraffin-embedded sections showing Muc5b in mucus plug and in Clara cells of
bronchiole.

n-3 polyunsaturated fatty acids and inflammatory genes

General representation of the effect of EPA (eicosapentaenoic acid) and DHA (docosahexaenoic acid) on the kinetics of PPAR,
proinflammatory (CXCL1 and IL-6) and antiinflammatory (A20, IL-10, I{kappa}B{alpha}) gene expression (Tiesset et al. J Nutr 2008).

Mouse distal colon of wild-type (A & B) and transgenic (C & D) mice

The transgene driven by the Tff3 promoter is made of the EGFP sequence fused in frame to 12 copies of a mucin domain. A- AB-
PASstaining showing PAS-positive goblet cells in crypts. B- Immunofluorescence analysis showing Muc2 (green) labelling of goblet
cells along the crypt (DNA in red). C- Immunofluorescence of tight junction protein claudin-7 (green ; nucei in blue). D- In vivo fibered
confocal laser endomicroscopy showing EGFP positive crypts.
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Publications

• Phenotypic and functional analysis of intestinal human and mouse immune cells by in situ and ex vivo
and approaches, including organ cultures
• Mouse models including gnotobiotic mice (in collaboration with the MICALIS platform at INRA)
• Mouse microsurgery
• Analysis of epithelial transport using Ussing Chambers, HPLC and confocal microscopy
• Biochemical analysis of membrane molecules and signaling cascades

Methodologies used

• Benahmed M, Meresse B, Arnulf B, Barbe U, Mention JJ, Verkarre V, Allez M, Cellier C, Hermine O, Cerf-Bensussan N (2007).
Inhibition of TGF-beta signaling by IL-15: a new role for IL-15 in the loss of immune homeostasis in celiac disease.
GASTROENTEROLOGY, 132(3), 994-1008

• Giraud A, Arous S, De Paepe M, Gaboriau-Routhiau V, Bambou JC, Rakotobe S, Lindner AB, Taddei F, Cerf-Bensussan N (2008).
Dissecting the genetic components of adaptation of Escherichia coli to the mouse gut. PLoS genetics, 4(1), e2

• Matysiak-Budnik T, Moura IC, Arcos-Fajardo M, Lebreton C, Ménard S, Candalh C, Ben-Khalifa K, Dugave C, Tamouza H, van Niel
G, Bouhnik Y, Lamarque D, Chaussade S, Malamut G, Cellier C, Cerf-Bensussan N, Monteiro RC, Heyman M (2008). Secretory IgA
mediates retrotranscytosis of intact gliadin peptides via the transferrin receptor in celiac disease. The Journal of experimental
medicine, 205(1), 143-54

• Malamut G, Afchain P, Verkarre V, Lecomte T, Amiot A, Damotte D, Bouhnik Y, Colombel JF, Delchier JC, Allez M, Cosnes J,
Lavergne-Slove A, Meresse B, Trinquart L, Macintyre E, Radford-Weiss I, Hermine O, Brousse N, Cerf-Bensussan N, Cellier C
(2009). Presentation and long-term follow-up of refractory celiac disease: comparison of type I with type II. Gastroenterology, 136(1),
81-90

• Gaboriau-Routhiau V, Rakotobe S, Lecuyer E, Mulder I, Lan A, Bridonneau C, Rochet V, Pisi A, De Paepe M, Brandi G,Eberl G,
Snel J, Kelly D, Cerf- Bensussan N (2009). The Key Role of Segmented Filamentous Bacteria in the Coordinated Maturation of Gut
Helper T Cell Responses. IMMUNITY, 31(4), 677-689

• Malamut G, El Machhour R, Montcuquet N, Martin-Lannerée S, Dusanter- Fourt I, Verkarre V, Mention JJ, Rahmi G, Kiyono H, Butz
EA, Brousse N, Cellier C., Cerf-Bensussan N, Meresse B (2010). IL-15-driven anti-apoptotic signaling in inflammation and T cell
lymphomagenesis associated with coeliac disease: a rationale for new therapeutic strategies. Journal of Clinical Investigation,
120(6), 2131-2143

Nadine Cerf-Bensussan
Interaction of intestinal epithelium with immune system

Paris U 1163 / Alain Fischer

Dual expertise in gut epithelial physiology and intestinal immunology applied to the
analysis of intestinal immune-mediated diseases and unique cohorts of patients

Research brief
We analyze unique cohorts of patients and mouse models to decipher how the immune system controls
normal and pathologic cross-talk between hosts and the highly antigenic intestinal environment.
One historical theme concerns coeliac disease (CD) induced by wheat proteins (gluten) and affecting
0.3 to 1% genetically predisposed individuals in Europe. We study how abnormal transepithelial
transport and over-production of IL-15 may jeopardize local immunoregulation to gluten, promote
autoimmunity and T cell lymphomagenesis. In patients become refractory to the diet, we have shown
the development of a particular T cell lymphoma and identified IL-15 as a promising therapeutic target.
A second project led in collaboration with INRA investigates the host-microbiota cross-talk. Using
gnotobiotic mice, we have pin-pointed the key role of Segmented Filamentous bacterium (SFB) in the
post-natal maturation of the intestinal immune system and want now:  define the molecular
mechanisms underlying SFB unique immunostimulatory properties, analyze SFB impact on local and
peripheral immune responses in normal and disease state.
A third project led with INSERM U768 (A Fischer) and U843 (JP Hugot) aims to decipher the molecular
and genetic mechanisms underlying severe inflammatory and autoimmune intestinal disorders in a
unique cohort of children followed up in Pediatric Gastroenterology and to provide tools guiding
diagnosis and  therapy.

Inserm / Université de Paris 05 (Université Rene Descartes)

Key facts

• Team:
Researchers: 3
Technicians: -
PhD students: -
Postdoc fellows: -
• Translational

approaches:
Patents: -
Clinical research grants: -
Industry partners: -
• International research

links:

Keywords
• Mucosal immunology
• Gut epithelium
• Coeliac disease
• Refractory sprue
• Commensal microbiota
• Segmented filamentous
bacteria
• Intestinal autoimmunity
• Pediatric inflammatory
bowel diseases
• Enteric nervous system in
neonatal intestinal
disorders
• Gnotobiotic mice

Biological
resources
• Cohorts of coeliac disease
patients including refractory
sprue with biobank
• Cohort of pediatric
intestinal inflammatory
disorders with biobank

Contact: Nadine Cerf-Bensussan
nadine.cerf-bensussan@inserm.fr
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CROSSTALK AT THE INTESTINAL SURFACE BETWEEN HOSTS AND
ENVIRONMENTAL ANTIGENS

With a 300m2 surface, a daily exposure to multiple dietary antigens and billions of bacteria, the intestine is the main body interface. A
complex crosstalk involving the gut epithelium and the immune system maintains local and systemic homeostasis. Its impairment in
genetically predisposed hosts results in severe inflammation and tissue damage. We explore this cross talk in normal and disease
state by a bed to bench side approach and intend to improve guidelines for diagnostic and therapy.

PATHOGENESIS OF COELIAC DISEASE: FROM ORAL TOLERANCE TO
AUTOIMMUNITY AND T CELL LYMPHOMAGENESIS

 Presentation of gluten peptides to CD4+ T cells by HLA-DQ2/8 molecules, the main genetic risk factor, is necessary but not sufficient
to trigger inflammation. Retrotransport of IgA-gliadin complexes by the transferrin receptor may precipitate or sustain inflammation
(Matysiak et al JEM 2008). IL-15 overexpression may impair local immunoregulation (BenAhmed et al Gastroenterology 2007, JI2009),
stimulate activation and malignant transformation of IEL (Malamut et al JCI 2010) or autoimmunity.

HOST-MICROBIOTA DIALOGUE ACROSS THE IMMUNE SYTEM

Gnotobiotic mice are used to analyze the impact of the microbiota on the host immune system. We have shown that Segmented
Filamentous bacterium (SFB) can coordinate the post-natal maturation of the gut immune system. SFB orchestrates homeostatic
innate and adaptive immune responses largely recapitulating those induced by a complete mouse microbiota (Gaboriau-Routhiau et al
Immunity 2009). This property may be related to SFB’s remarkable capacity to bind ileal and Peyer’s patches surface.
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Publications

- Cell culture (transient and stable transfections, cloning, si and shRNA)
- Production of transgenic mice
- Biochemical analyses (real time-PCR, western blot, transcriptome, proteome)
- Characterization of lipids and lipoproteins (FPLC, TLC)
- Morphological studies (histology, immunofluorescence, electron and immunoelectron microscopy)

Methodologies used

• Ait-Omar A, Monteiro-Sepulveda M, Poitou C, Le Gall M, Cotillard A, Gilet J, Garbin K, Houllier A, Château D, Lacombe A, Veyrie
N, Hugol D, Tordjman J, Magnan C, Serradas P, Clément K, Leturque A, Brot-Laroche E (2011). GLUT2 accumulation in enterocyte
apical and intracellular membranes: a study in morbidly obese human subjects and ob/ob and high fat-fed mice. Diabetes, 60(10),
2598-607

• Saddar S, Carriere V, Lee WR, Tanigaki K, Yuhanna IS, Parathath S, Morel E, Warrier M, Sawyer JK, Gerard RD, Temel RE,
Brown JM, Connelly M, Mineo C, Shaul PW (2013). Scavenger receptor class B type I is a plasma membrane cholesterol sensor.
112(1), 140-151

• Cattin AL, Le Beyec J, Barreau F, Saint-Just S, Houllier A, Gonzalez FJ, Robine S, Pincon-Raymond M, Cardot P, Lacasa M,
Ribeiro A: (2009). Hepatocyte nuclear factor 4alpha, a key factor for homeostasis, cell architecture, and barrier function of the adult
intestinal epithelium. Mol Cell Biol, 29, 6294-6308

• Michau A, Guillemain G, Grosfeld A, Vuillaumier-Barrot S, Grand T, Keck M, L'Hoste S, Chateau D, Serradas P, Teulon J, De
Lonlay P, Scharfmann R, Brot-Laroche E, Leturque A, Le Gall M. (2013). Mutations in SLC2A2 gene reveal hGLUT2 function in
pancreatic  cell development. 288(43), 31080-31092

• Petit CSV, Barreau F, Besnier L, Gandille P, Riveau B, Chateau D, Roy M, Berrebi D, Svrcek M, Cardot P, Rousset M, Clair C,
Thenet S (2012). Requirement of cellular prion protein for intestinal barrier function and mislocalization in patients with inflammatory
bowel disease. Gastroenterology, 143(1), 122-132

• Le Gall M, Tobin V, Stolarczyk E, Dalet V, Leturque A, Brot-Laroche E (2007). Sugar sensing by enterocytes combines polarity,
membrane bound detectors and sugar metabolism. J Cell Physiol, 213, 834-843

Armelle Leturque
Intestine: nutrition, barrier and diseases
Paris U 1138 / Pascal Ferre

In the context of metabolic disorder epidemics, our central question focuses on the
mechanisms through which intestinal cells sense environmental changes and trigger
pathways required for tissue adaptation to pathophysiological situations.

Research brief
The major functions of intestine are to transfer nutrients to the organism, while maintaining an efficient
barrier between external and internal medium. Intestine has gained attention for its roles in metabolic
diseases including obesity, insulin resistance and diabetes. The treatments for reduction of obesity are
bariatric surgeries, which can improve diabetes parameters, partly through changes in gut hormone
secretions. Intestinal GLP-1 therapies were developed for diabetes care, by the use of GLP-1
analogues or of inhibitors of DPP-IV, which inactivates the gut hormone. A controversy on the use of
stabilized GLP-1 analogues emerged recently due to cases of asymptomatic pancreatitis, sometimes
leading to pancreatic cancer. There is thus an urge to find new strategies to stimulate endogenous
GLP-1 secretion by obese and diabetic subjects.
        Gathering complementary expertize in nutrition, metabolic diseases, intestine pathophysiology and
epithelial intestinal cell differentiation, we aim 1- to understand how nutrients modify enteroendocrine
cell lineage and function and how these changes impact pancreas, intestine and gut microbiota in
obesity and diabetes; 2- to analyze the mechanisms involved in intestinal nutrient sensing via
absorbing enterocytes and hormone-secreting enteroendocrine cells; 3- to decipher how signals from
junctional proteins control the intestinal barrier function and trigger chronic inflammation.

Inserm / Université de Paris 05 (Université Rene Descartes) /
Université de Paris 06 (Université Pierre et Marie Curie)

Key facts

• Team:
Researchers: 10
Technicians: 4
PhD students: 1
Postdoc fellows: 2
• Translational

approaches:
Patents: 1
Clinical research grants: 2
Industry partners: 1
• International research

links:
Europe, United States

Keywords
• Intestine
• Enteroendocrine cells
• Nutrients
• Cell-cell junctions
• Signalling
• Biological parameters
• Cell and tissue imaging
• Transcriptome
• Proteome
• RNA and ChipSeq

Biological
resources
• Studies are conducted in
ex vivo models (enterocyte
and enteroendocrine cells,
intestinal explants),
transgenic mouse models
(nutrient sensors, intestine
specific, inducible
invalidation) and through
analysis of intestinal
samples from a cohort of
well phenotyped obese and
lean subjects.

Contact: Armelle Leturque
01 44 27 24 12 armelle.leturque@crc.jussieu.fr

ITMO Circulation,
Metabolism, Nutrition
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Intestine: nutrition, barrier and diseases

GLUT2 regulates intestinal sugar absorption in health and diseases

The cellular prion protein (PrPc) is required for intestinal barrier function and
mislocalized in inflammatory bowel disease (IBD)
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Publications

- Culture of human and murine intestinal organoids
- Primary cultures of sensory neurons (human and murine)
- Co-culture systems of host epithelial cells and pathogens
- in vivo models of acute and chronic colitis (DSS, TNBS, CD45RB high, ILIO, etc...)
- in vivo models of somatic and visceral pain and electrography measures of pain
- stem cell isolation
- Ussing chambers

Methodologies used

• Cenac N, Andrews CN, Holzhausen M, Chapman K, Cottrell G, Andrade-Gordon P, Steinhoff M, Barbara G, Beck P, Bunnett NW,
Sharkey KA, Ferraz JG, Shaffer E, Vergnolle N (2007). Role for protease activity in visceral pain in irritable bowel syndrome.
JOURNAL OF CLINICAL INVESTIGATION, 117(3), 636-47

• Cenac N, Altier C, Chapman K, Liedtke W, Zamponi G, Vergnolle N (2008). Transient receptor potential vanilloid-4 has a major role
in visceral hypersensitivity symptoms. Gastroenterology, 135(3), 937-46, 946.e1-2

• Hyun E, Andrade-Gordon P, Steinhoff M, Vergnolle N (2008). Protease-activated receptor-2 activation: a major actor in intestinal
inflammation. Gut, 57(9), 1222-9

• D'Aldebert E, Cenac N, Rousset P, Martin L, Rolland C, Chapman K, Selves J, Alric L, Vinel JP, Vergnolle N (2011). Transient
receptor potential vanilloid 4 activated inflammatory signals by intestinal epithelial cells and colitis in mice. Gastroenterology, 140(1),
275-85

• Motta JP, Bermúdez-Humarán LG, Deraison C, Martin L, Rolland C, Rousset P, Boue J, Dietrich G, Chapman K, Kharrat P, Vinel
JP, Alric L, Mas E, Sallenave JM, Langella P, Vergnolle N (2012). Food-grade bacteria expressing elafin protect against inflammation
and restore colon homeostasis. Science translational medicine, 4(158), 158ra144

• Boué J, Basso L, Cenac N, Blanpied C, Rolli-Derkinderen M, Neunlist M, Vergnolle N, Dietrich G (2014). Endogenous Regulation of
Visceral Pain via Production of Opioids by Colitogenic CD4(+) T Cells in Mice. Gastroenterology, 146(1), 166-175

Nathalie Vergnolle
Mediators of Inflammation and Pain
Toulouse INSERM UMR1043/CNRS

UMR5282 / Roland Liblau

The team, composed of nine researchers and two clinicians gastroenterologist, has a
strong expertise on several cellular actors of the intestine : epithelial cells, enteric
neurons, immune cells of the lamina propria, intestinal stem cells and fibroblasts.

Research brief
We study the mediators released in chronic intestinal diseases with a focus on inflammation, infection
and pain-associated pathologies. Our goal is to highlight new therapeutic targets for the treatment of
intestinal diseases.
More specifically, we investigate:
- the type of proteases released by inflamed tissues and the pathophysiological effects of the proteases
and activation of Protease Activated Receptors (PARs) in gut
- the cellular signals induced by proteases in different cell types involved in the inflammatory response:
leukocytes, epithelial cells, monocytic cells, neurons and fibroblasts.
- the mechanisms by which pathogens induce the host to release proteases upon infection, and the role
proteases are playing as mediators of host immune response
- the involvement of PARs in carcinogenesis pathways, their crosstalk with integrin signaling in
intestinal stem cells
- the effects of proteases on the transmission of the pain message in an inflammatory or visceral
hypersensitivity context (irritable bowel syndrome or IBS)
- the endogenous regulatory mechanisms of the analgesic and anti-inflammatory activity of lymphocyte-
derived opioids in normal conditions and in inflammatory bowel diseases (IBD)
- the effects of mediators issued from the arachidonic acid cascade on the transmission of pain
messages in an infectious context, or in a context of visceral hypersensitivity (IBS)
- the therapeutic potential of protease inhibitors in IBD and visceral pain contexts.

Inserm / CNRS / Université de Toulouse 3 (Université Paul
Sabatier)

Key facts

• Team:
Researchers: 9
Technicians: 7
PhD students: 3
Postdoc fellows: 7
• Translational

approaches:
Patents: 2
Clinical research grants: -
Industry partners: -
• International research

links:
Europe, United States,
Australia, Brazil

Keywords
• Inflammation
• Pain
• Mediators
• Inflammatory Bowel
Disease
• Proteases
• Protease Activated
Receptors (PARs)
• Vanilloid Receptors
• .

Biological
resources
- Biobanks :
• Colonic biopsies from
control and IBD patients
• Human DRG
- In vitro models :
• Colonic epithelial cell
cultures
• Colonic organoids
• Murine neurons
- Measurements of PAR
activatiopn in cell models

Contact: Nathalie Vergnolle
nathalie.vergnolle@toulouse.inserm.fr

ITMO Circulation,
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Intestinal Pathologies and Molecular Targets

Expression de marqueurs d'immaturités sur un colonosphère humain (CD24
bleu et CD44 vert)

                       190



Publications

• Immunohistology, biochemistry and molecular biology
• Biocollection of gut biopsies, serum, supernatants of biopsies
• Microscopy (epifluorescence and confocal, calcium imaging)
• Primary culture and co-culture of intestinal cells of animal or human origin (neurons, glial cells,
intestinal epithelial stem cells)
• In-vivo and ex-vivo assessment of gastrointestinal motility and barrier functions (permeability,
proliferation,...)
• Diagnostic and interventional endoscopy (confocal endomicroscopy; full thickness biopsy...)

Methodologies used

• Lebouvier T, Neunlist M, Bruley des Varannes S, Coron E, Drouard A, N'Guyen JM, Chaumette T, Tasselli M, Paillusson S,
Flamand M, Galmiche JP, Damier P, Derkinderen P (2010). Colonic biopsies to assess the neuropathology of Parkinson's disease
and its relationship with symptoms. PLOS ONE, 5(9), e12728

• Neunlist M, Coquenlorge S, Aubert P, Duchalais-Dassonneville E, des Varannes SB, Meurette G, Coron E (2011). Colonic
endoscopic full-thickness biopsies: from the neuropathological analysis of the myenteric plexus to the functional study of
neuromuscular transmission. Gastrointestinal endoscopy, 73(5), 1029-34

• Baudry C, Reichardt F, Marchix J, Bado A, Schemann M, des Varannes SB, Neunlist M, Moriez R (2012). Diet-induced obesity has
neuroprotective effects in murine gastric enteric nervous system: involvement of leptin and glial cell line-derived neurotrophic factor.
The Journal of physiology, 590(Pt 3), 533-44

• Flamant M, Aubert P, Rolli-Derkinderen M, Bourreille A, Neunlist MR, Mahé MM, Meurette G, Marteyn B, Savidge T, Galmiche JP,
Sansonetti PJ, Neunlist M (2011). Enteric glia protect against Shigella flexneri invasion in intestinal epithelial cells: a role for S-
nitrosoglutathione. Gut, 60(4), 473-84

• Van Landeghem L, Chevalier J, Mahé MM, Wedel T, Urvil P, Derkinderen P, Savidge T, Neunlist M (2011). Enteric glia promote
intestinal mucosal healing via activation of focal adhesion kinase and release of proEGF. American journal of physiology.
Gastrointestinal and liver physiology, 300(6), G976-87

• Soret R, Chevalier J, De Coppet P, Poupeau G, Derkinderen P, Segain JP, Neunlist M (2010). Short-chain fatty acids regulate the
enteric neurons and control gastrointestinal motility in rats. Gastroenterology, 138(5), 1772-82

Michel Neunlist
Neuropathies of the enteric nervous system and digestive
diseases
Nantes U 913 / Michel Neunlist

Our team developps translational research projects aimed at 1) understanding the role
of the enteric nervous system (ENS) in digestive and extra-digestive diseases and 2)
identifiying novel therapeutical approaches targetting the ENS in these diseases
(neurostimulation, nutritional approaches ...).

Research brief
Our Inserm Unit of Neurogastroenterology, created in 2008, belongs to the Institute of Digestive
Diseases of the University Hospital of Nantes (IMAD).
Our research is focused on the study of the enteric nervous system (ENS) and its role in health and in
key digestive and extra digestive diseases.
Our research is organized along three main objectives :
1) to understand the role of enteric neurons and glial cells in the control of gastrointestinal motility and
intestinal barrier functions,
2) to characterise, in humans and animal models, the lesions of the ENS and determine their functional
consequences in chronic diseases of interest (digestive  and extra-digestive diseases);
3) to develop new therapeutic approaches to target the ENS (nutritional factors, probiotics,
neurostimulation ...), to improve patient care with digestive disorders.

We study pathologies with a real public health challenges affecting the gastro-intestinal tract (digestive
cancers, inflammatory bowel diseases, irritable bowel syndrome...), but affecting also other organs, and
in particular the brain (neurodegenerative disorders such as Parkinson disease).

Inserm / Université de Nantes

Key facts

• Team:
Researchers: 14
Technicians: 6
PhD students: 11
Postdoc fellows: 2
• Translational

approaches:
Patents: 2
Clinical research grants: 2
Industry partners: 5
• International research

links:
Europe, United States,
Brazil

Keywords
• Neurogastroenterology
• Enteric nervous system
• enteric glial cell
• Intestinal barrier function
• Animal models
(pigs/rats/mice)
• immunohistochemistry
• cellular and molecular
biology
• endoscopy (micro/macro)
• Neuromodulation of the
gut

Biological
resources
• Animal models
(pigs/rats/mice)
• Animal/Human primary
cell culture (enteric
neurons, glial cells,
intestinal epithelial stem
cells, immune cells)
• Biobanks (gut biopsies,
cell media,
RNA/Proteins/metabolites)

Contact: Michel Neunlist
+33 (0)2 40 41 29 50 michel.neunlist@inserm.fr

ITMO Circulation,
Metabolism, Nutrition
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The digestive neuronal-glial-epithelial unit: a new actor in gut health and
disease. Neunlist et al. Nat Rev Gastroenterol Hepatol.

Enteric neuroprotection mediated by EGCs involves different mechanisms,
including the glutathione-dependent pathway. De

Routine colonic biopsies as a new tool to study the enteric nervous system in
living patients. Lebouvier T, et al. Neurogastroenterol
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Publications

• Animal models: Cre-lox recombined liver-specific Igf-1R -/-, VDR -/-, Cftr -/-, mouse models ; rat and
mouse models of liver fibrosis, steatohepatitis, cholelithiasis, ischemia and of hepatocellular carcinoma
arising from a cirrhotic liver (induced by diethylnitrosamine). Hepatobiliary microsurgery and
phenotyping in mouse and rat.
• Cell models : Isolation and primary culture of all major liver cells (hepatocytes, biliary epithelial cells,
hepatic stellate cells, myofibroblasts) from human, rat or mouse liver (Start-up project). Cell lines of
hepatocellular and biliary carcinoma.
• Technological platforms : Access to Genomic ; Mass-Spectrometry analyses of lipids and bile acids ;
Videomicroscopy.

Methodologies used

• Corpechot C, Barbu V, Wendum D, Kinnman N, Rey C, Poupon R, Housset C, Rosmorduc O (2002). Hypoxia-induced VEGF and
collagen I expressions are associated with angiogenesis and fibrogenesis in experimental cirrhosis. Hepatology, 35(5), 1010-1021

• Corpechot C, Carrat F, Bahr A, Chretien Y, Poupon RE, Poupon R. (2005). The effect of ursodeoxycholic acid therapy on the
natural course of primary biliary cirrhosis. Gastroenterology, 128(2), 297-303

• 3. Ratziu V, Giral P, Jacqueminet S, Charlotte F, Hartemann-Heurtier A, Serfaty L, Podevin P, Lacorte JM, Bernhardt C, Bruckert E,
Grimaldi A, Poynard T, LIDO Study Group (2008). Rosiglitazone for nonalcoholic steatohepatitis: One-year results of the randomized
placebo-controlled fatty liver improvement with rosiglitazone therapy (FLIRT) trial. Gastroenterology, 135(1), 100-110

• 4. D'Aldebert E, Biyeyeme Bi Mve MJ, Mergey M, Wendum D, Firrincieli D, Coilly A, Fouassier L, Corpechot C, Poupon R, Housset
C, Chignard N (2009). Bile salts control the antimicrobial peptide cathelicidin through nuclear receptors in the human biliary
epithelium. Gastroenterology, 136(4), 1435-1443

• Delaunay JL, Durand-Schneider AM, Delautier D, Rada A, Gautherot J, Jacquemin E, Aït-Slimane T, Maurice M (2009). A
missense mutation in ABCB4 gene involved in progressive familial intrahepatic cholestasis type 3 leads to a folding defect that can
be rescued by low temperature. Hepatology, 49(4), 1218-1227

• Desbois-Mouthon C, Baron A, Blivet-Van Eggelpoel MJ, Fartoux L, Venot C, Bladt F, Housset C, Rosmorduc O (2009). Insulin-Like
Growth Factor-1 Receptor Inhibition Induces a Resistance Mechanism via the Epidermal Growth Factor Receptor/HER3/AKT
Signaling Pathway: Rational Basis for Cotargeting Insulin-Like Growth Factor-1 Receptor and Epidermal Growth Factor Receptor in
Hepatocellular Carcinoma. CLINICAL CANCER RESEARCH, 15(17), 5445-5456

Chantal Housset
Biliary Pathophysiology, Fibrosis and Carcinogenesis of
the Liver
Paris U 938 / Bruno Fève

Biliary and liver diseases : from genetics to biomarkers and therapeutic targeting by
joined clinical and biological approach.

Research brief
Our team works on the mechanisms of metabolic and bilary-type liver disorders, their progression
toward fibrosis, cirrhosis and liver cancer. Genetic diseases caused by alterations in the traffic, function
or expression of hepatobiliary transporters (i.e. ABCB4 phospholipid canalicular transporter; CFTR),
inflammatory biliary diseases (primary biliary cirrhosis, primary sclerosing cholangitis) and non-
alcoholic fatty liver disease are investigated. Preclinical and clinical studies of the response to
established treatments (i.e. ursodeoxycholic acid) and the targeting of nuclear receptors (FXR, VDR,
PPAR) in these diseases are conducted. The contribution of different myofibroblastic cell types to
tissue repair (i.e. fibrogenesis, angiogenesis, regeneration) in liver diseases are also investigated on
the basis of differential proteomic and transcriptomic analyses. Fibrogenesis is associated with
regenerative and carcinogenic mechanisms dependent on Insulin receptor, IGF-1R, EGFR and VEGFR
pathways, that we analyze using SiRNA and pharmacological inhibitors. The levels of expression or
activation of nuclear receptors and tyrosine kinase receptors pathways are examined in experimental
models and human samples. Therapeutic targeting of these receptors is tested in preclinical studies
and in phase II and III clinical trials, in collaboration with industrial partners. The diagnostic and
prognostic value of serum biomarkers of fibrosis is evaluated in large cohorts of patients.

Inserm / Université de Paris 06 (Université Pierre et Marie Curie)

Key facts

• Team:
Researchers: 21
Technicians: 10
PhD students: 9
Postdoc fellows: 4
• Translational

approaches:
Patents: 6
Clinical research grants: 1
Industry partners: 2
• International research

links:
Europe, United States

Keywords
• Liver disease
• Liver fibrosis
• Liver cancer
• Primary biliary cirrhosis
• Primary sclerosing
cholangitis
• Low-phospholipid
associated cholelithiasis
• Non alcoholic fatty liver
disease
• Non-invasive biomarkers
• ABCB4(MDR3) traffic
• Bile acids
• Tyrosine kinase receptors
• Nuclear receptors
• Preclinical therapeutic
targeting
• Methodologies knock-out
mouse models
• animal models

Biological
resources
• Collections of tumor
samples from 350 patients
with Hepatocellular
carcinoma and 50 patients
with biliary carcinoma.
• DNA and serum
collections from 900
patients with chronic
hepatitis C virus infection,
300 patients with primary
biliary cirrhosis, 400
patients with cholelithiasis
(200 with ABCB4
mutations).

Contact: Chantal Housset
chantal.housset@inserm.fr

ITMO Circulation,
Metabolism, Nutrition
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Fig 1. Progression of chronic liver diseases

Initial injury caused by genetic, nutritional or infectious factors triggers a wound healing response, i.e. regeneration, angiogenesis,
fibrogenesis, leading to cirrhosis and primary liver cancer. Worldwide leadership in biliary and non alcoholic fatty liver disease, and in
the mechanisms and non invasive biomarkers of liver fibrosis, is gathered in this team. Pathways related to nuclear and tyrosine kinase
receptors that can be targeted at different stages of progression are investigated.

Fig 2. The paradigm of biliary diseases

Bile secretion depends on hepatobiliary transporters and nuclear receptors. Our group described a new syndrome, Low-Phospholipid
Associated Cholelithiasis (LPAC), caused by mutations in the canalicular transporter of phosphatidylcholine, ABCB4, and showed that
a missense mutation in the gene can be rescued by low temperature. The efficacy of ursodeoxycholic acid (UDCA) in primary biliary
cirrhosis (PBC) has been demonstrated Vitamin D receptor has been identified as a new therapeutic target.

Fig 3. Pathways of liver fibrosis and cancer progression

Angiogenesis is critical in cancer progression. Our group showed that hypoxia and induction of the angiogenic factor, VEGF, occur long
before the onset of cirrhotic lesions in the injured liver and play an important role in the progression of fibrosis. Insulin receptor, IGF1-R
and EGFR pathways are also activated at early stages in the injured liver and can be targeted to prevent liver cancer. Interactions
between these pathways have been identified, leading to co-targeting strategies.
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Publications

• Microscopy (video, confocal, etc...)
• Molecular and cellular biology
• cell culture

Methodologies used

• Lagoudakis L, Garcin I, Nahum K, Combettes L, Nathanson MH, Tordjmann T (2008). Cytosolic calcium mediates liver regeneration
in the rat. JOURNAL OF HEPATOLOGY, 48, S196S196

• Cassio D, Macias RIR, Grosse B, Marin JJG, Monte MJ (2007). Expression, localization, and inducibility by bile acids of
hepatobiliary transporters in the new polarized rat hepatic cell lines, Can 3-1 and Can 10. Cell and tissue research, 330(3), 447-460

• Peng X, Grosse B, Le Tiec B, Nicolas V, Delagebeaudeuf C, Bedda T, Decaens C, Cassio D (2006). How to induce non-polarized
cells of hepatic origin to express typical hepatocyte polarity: generation of new highly polarized cell models with developed and
functional bile canaliculi. Cell and tissue research, 323(2), 233-243

• Clair C, Tran D, Boucherie S, Claret M, Tordjmann T, Combettes L (2003). Hormone receptor gradients supporting directional Ca2+
signals: direct evidence in rat hepatocytes. JOURNAL OF HEPATOLOGY, 39(4), 489-495

• Clair C, Chalumeau C, Tordjmann T, Poggioli J, Erneux C, Dupont G, Combettes L (2001). Investigation of the roles of Ca2+ and
InsP(3) diffusion in the coordination of Ca2+ signals between connected hepatocytes. Journal of cell science, 114(11), 1999-2007

• Debarre D, Supatto W, Pena AM, Fabre A, Tordjmann T, Combettes L, Schanne-Klein MC, Beaurepaire E (2006). Imaging lipid
bodies in cells and tissues using third-harmonic generation microscopy. NATURE METHODS, 3(1), 47-53

Laurent Combettes
Calcium signaling and cellular interactions in the liver

Orsay U 757 / Laurent Combettes

international recognition for our study of calcium signaling in the liver

Research brief
Our main objective is to determine the impact of Ca2+ signaling on the triggering and on the course of
hepatocyte proliferation and regeneration, in the wide network of paracrine, endocrine and nervous
interactions involved in the regulation of these processes.
We thus propose, to analyze the relationships between Ca2+ mobilizing agonists, hepatocyte calcium
signalling and hepatocyte proliferation in the context of liver regeneration and carcinogenesis. Three
main axes have been defined:
1-To evaluate the physiological impact of Ca2+ signaling on liver regeneration in rat and mice. We will
interfere in vivo with calcium signalling before partial hepatectomy, then we will analyse consequences
on regeneration.
2-To analyse the role of Sigma1 receptor, a protein involved in cell proliferation. We will focus on its
role during liver regeneration and hepatocarcinogenesis in rats and human.
3-To study paracrine interactions involving calcium-mobilizing agonists, implicated during liver
regeneration. We will focus on extracellular ATP, which has been shown to be involved in liver
regeneration processes.
Another project of our lab is to studied PFIC2 and syndrome NISCH which are cholestases, due to
mutations of BSEP (bile acids canalicular transporter) and claudin 1 (protein of tight junctions),
respectively. Our aim is to understand the involved mechanisms, in order to elaborate targeted
treatments and take care for the best of the affected children.

Inserm / Université de Paris 11 (Université Paris Sud)

Key facts

• Team:
Researchers: 17
Technicians: -
PhD students: 6
Postdoc fellows: 1
• Translational

approaches:
Patents: -
Clinical research grants: 1
Industry partners: 1
• International research

links:
Europe, United States

Keywords
• calcium signaling
• regeneration
• cell culture
• microscopy
• molecular and cellular
biology

Biological
resources

Contact: Laurent Combettes
0169156396 laurent.combettes@inserm.fr

ITMO Cell Biology,
Development and
Evolution
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CAN10 : a cell line expressing the polarity typical of hepatocytes with the
formation of functional biliary canaliculi

Can 10 is a cell line expressing the polarity typical of hepatocytes with the formation of functional biliary canaliculi, making it easier to
address certain aspects of hepatic physiology
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Publications

•  In vitro cell models : culture of hepatoma cell lines (HepaRG and HepG2 cells) or human
hepatocytes, cytotoxicity, oxidative stress, transcriptomics, plasmid construction, transfections, confocal
microscopy
•  In vivo models: obese and non obese mice, liver histology, immunohistochemistry, oxidative stress,
mitochondrial function, transcriptomics, oral glucose tolerance test, determination of plasma
parameters

Methodologies used

• Begriche K, Lettéron P, Abbey-Toby A, Vadrot N, Robin MA, Bado A, Pessayre D, Fromenty B (2008). Partial leptin deficiency
favors diet-induced obesity and related metabolic disorders in mice. Am. J. Physiol. Endocrinol. Metab., 294, E939-E951

• Aninat C, Seguin, P, Descheemaeker PN, Morel F, Malledant Y, Guillouzo A. (2008). Catecholamines induce an inflammatory
response in human hepatocytes. Crit. Care Med., 36, 848-854

• Jossé R, Aninat C, Glaise D, Dumont J, Fessard V, Morel F, Poul JM, Guguen-Guillouzo C, Guillouzo A. (2008). Long-term
functional stability of human HepaRG hepatocytes and use for chronic toxicity and genotoxicity studies. Drug Metab. Dispos., 36,
1111-1118

• Robin MA, Demeilliers D, Sutton A, Paradis V, Maisonneuve C, Dubois S, Poirel O, Lettéron P, Pessayre D, Fromenty B. (2005).
Alcohol increases TNF-alpha and decreases NF-kB to activate hepatic apoptosis in genetically obese mice. Hepatology, 42, 1280-
1290

• Robin MA, Prabu SK, Raza H, Anandatheerthavarada HK, Avadhani NG. (2003). Phosphorylation enhances mitochondrial targeting
of GSTA4-4 through increased affinity for binding to cytoplasmic Hsp70. J. Biol. Chem., 278, 18960-18970

• Demeilliers C, Maisonneuve C, Grodet A, Mansouri A, NGuyen R, Tinel M, Lettéron P, Degott C, Feldmann G, Pessayre D,
Fromenty B. (2002). Impaired adaptive resynthesis and prolonged depletion of hepatic mitochondrial DNA after repeated alcohol
binges in mice. Gastroenterology, 123, 1278-1290

Bernard Fromenty
Hepatotoxicity of xenobiotics: mechanisms and
modulation by obesity
Rennes U 991 / Bruno Clement

Investigations on xenobiotic-induced hepatotoxicity by using in vitro and in vivo
systems that model normal or obese liver.

Research brief
Drug-induced liver injury is a major issue for the pharmaceutical industries and public health, and our
environment contains chemical agents that are potentially toxic for the liver. The aim of our project is to
better understand how some drugs and toxicants can induce liver lesions, in particular in the context of
obesity. Indeed, recent experimental and clinical studies suggest that obesity and associated metabolic
disorders (in particular fatty liver) favour the occurrence of hepatotoxicity induced by some xenobiotics,
thus aggravating the pre-existing liver lesions. Since there is an increasing number of obese/diabetic
individuals in many countries, we believe that it is important to perform investigations to better identify
the mechanisms whereby obesity is able to modulate xenobiotic-induced hepatotoxicity. To this end,
investigations will be carried out thanks to in vivo models (e.g. obese ob/ob mice), or in vitro systems
(e.g. human hepatoma cell line HepaRG loaded or not with free fatty acids). In these models we have a
particular interest for cytochrome P450 2E1 whose expression can be enhanced in obese individuals.
We believe that the use of both in vitro and in vivo approaches is mandatory in order to have an
integrated view of the ways xenobiotics can be hepatotoxic. Indeed, whereas some compounds can be
toxic to the hepatocytes through a direct pathway, others can damage the liver indirectly via an altered
expression of cytokines and/or adipokines.

Inserm / Université de Rennes 1

Key facts

• Team:
Researchers: 3
Technicians: 1
PhD students: 5
Postdoc fellows: 2
• Translational

approaches:
Patents: 1
Clinical research grants: -
Industry partners: 3
• International research

links:
Europe

Keywords
• liver
• hepatocytes
• toxicity
• drugs
• xenobiotics
• cytochromes P450
• mitochondria
• fatty liver
• oxidative stress
• obesity
• Cell culture
• murine models

Biological
resources
• Hepatoma cell lines
• Human hepatocytes
• Murine models

Contact: Bernard Fromenty
bernard.fromenty@inserm.fr

ITMO Circulation,
Metabolism, Nutrition
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Hepatotoxicity of xenobiotics: mechanisms and modulation by obesity

Discovery of the metabolic effects of beta-aminoisobutyric acid
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Publications

- Human and mouse hepatocytes cultures and wild type or knock-out mice models exposed or not to
stimuli known to impact cellular or systemic iron metabolism.
- Gene expression studies using methods allowing mRNA (qRT-PCR and microarrays) expression
levels and protein quantificatio
- Functional studies allowing analysis of gene function using siRNAs, expression vectors (normal and
mutated sequences) and gene reporter constructs.
- Bioclinical studies in patients through evaluation of clinical, biochemical and genetic parameters.
- Use of databases for correlations between phenotype and genotype.
- Biochemical tools giving access tmetabolic studies (stable isotopes and ICP/MS)

Methodologies used

• Gandon Y, Olivie D, Guyader D, Aube C, Oberti F, Sebille V, Deugnier Y (2004). Non-invasive assessment of hepatic iron stores by
MRI. LANCET, 363(9406), 357-362

• Detivaud L, Nemeth E, Boudjema K, Turlin B, Troadec MB, Leroyer P, Ropert M, Jacquelinet S, Courselaud B, Ganz T (2005).
Hepcidin levels in humans are correlated with hepatic iron stores, hemoglobin levels, and hepatic function. Blood -New York-, 106(2),
746-748

• Le Lan C, Loréal O, Cohen T, Ropert M, Glickstein H, Lainé F, Pouchard M, Deugnier Y, Le Treut A, Breuer W, Cabantchik ZI,
Brissot P (2005). Redox active plasma iron in C282Y/C282Y hemochromatosis. Blood -New York-, 105(11), 4527-31

• Gaboriau F, Leray AM, Ropert M, Gouffier L, Cannie I, Troadec MB, Loréal O, Brissot P, Lescoat G (2010). Effects of deferasirox
and deferiprone on cellular iron load in the human hepatoma cell line HepaRG. Biometals : an international journal on the role of
metal ions in biology, biochemistry, and medicine, 23(2), 231-45

• Fatih N, Camberlein E, Island ML, Corlu A, Abgueguen E, Détivaud L, Leroyer P, Brissot P, Loréal O (2010). Natural and synthetic
STAT3 inhibitors reduce hepcidin expression in differentiated mouse hepatocytes expressing the active phosphorylated STAT3 form.
Journal of molecular medicine (Berlin, Germany), 88(5), 477-486

• Island ML, Jouanolle AM, Mosser A, Deugnier Y, David V, Brissot P, Loréal O (2009). A new mutation in the hepcidin promoter
impairs its BMP response and contributes to a severe phenotype in HFE related hemochromatosis. Haematologica, 94(5), 720-4

Olivier Loréal
Iron and the Liver: Physio-Pathological Aspects
Rennes U 991 / Bruno Clement

Integration between basic and bio-clinical studies in order to: i) improve knowledge on
iron metabolism and iron related diseases, especially the links between the liver and
iron, and ii) the care of patients.

Research brief
Systemic iron accumulation, as observed during genetic hemochromatosis, leads to the development of
severe life-threatening complications, such as cirrhosis and liver cancer, and to functional
consequences, including arthritis and osteoporosis. Chronic inflammation processes induce
macrophagic iron accumulation leading to functional iron deficiency which favours anaemia. These two
conditions are patho-physiologically mirror situations.
	The objectives of the team are, in order to improve the care of patients with abnormal iron
accumulation, to develop, by studying these two extreme situations, an integrative approach in order
to: i) get a better understanding of the place of the liver in iron metabolism, ii) describe and prevent the
mechanisms accounting for the iron accumulation noxious effects, iii) identify genetic and
environmental factors modulating the severity of both iron metabolism abnormalities and their
complications, iv) develop diagnostic and therapeutic means.
Our strategy is: i) to characterize mechanisms involved, especially those related to hepcidin, in the
pathogenesis of diseases related to iron accumulation, ii) to define the impact of exogenous factors,
including alcohol and iron chelators, on iron homeostasis and hepatocyte proliferation, iii) to identify
genetic factors modulating iron overload disease phenotypes in patients.

Inserm / Université de Rennes 1

Key facts

• Team:
Researchers: 12
Technicians: 2
PhD students: 3
Postdoc fellows: 2
• Translational

approaches:
Patents: 2
Clinical research grants: 5
Industry partners: 1
• International research

links:
Europe, United States,
Australia

Keywords
• Liver
• Iron
• hepcidin
• hemochromatosis
• iron metabolism
• hepatology
• iron overload
• cirrhosis
• hepatocellular carcinoma
• osteoporosis
• cell biology
• molecular biology
• expression vectors
• gene reporter
• bio-clinical studies

Biological
resources
• In vitro hepatic models
• Iron overload mouse
models and stored samples
• Database on HFE related
genetic hemochromatosis
with CHU
• Database on Rare genetic
iron overload diseases with
CHU (National Reference
Center).
• Participation in the
hepatology part of the
Biological Ressource
Center of Rennes.

Contact: Olivier Loréal
Olivier.loreal@univ-rennes1.fr

ITMO Circulation,
Metabolism, Nutrition
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Schematic representation of the iron and liver team objectives and strategy.

Iron and Liver Team is involved in a basic and bioclinical research aiming to improve knowledge on the role of the liver in the control of
iron metabolism and on mechanisms involved in iron related diseases. We are focusing on : i) the role of hepcidin gene and of other
genes associated to iron overload diseases in humans, and ii) on the potential impact of exogenous factors, such as alcohol, nutrients
and iron chelators, on iron metabolism.
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Publications

- Animal models of obesity and ASH (Carli-Lieber model, Tsukamoto model);
- Transgenic models : GILZ, CXCR4;
- Isolation of hepatocytes and NPC (including Kupffer cells) from liver;
- Flow cytometry, cell biology, molecular biology, anatomopathology;
- Cohorts of patients and bank of tissues;

Methodologies used

• Naveau S, Gaudé G, Asnacios A, Agostini H, Abella A, Barri-Ova N, Dauvois B, Prévot S, Ngo Y, Munteanu M, Balian A, Njiké-
Nakseu M, Perlemuter G, Poynard T (2009). Diagnostic and prognostic values of noninvasive biomarkers of fibrosis in patients with
alcoholic liver disease. Hepatology (Baltimore, Md.), 49(1), 97-105

• Hamdi H, Bigorgne A, Naveau S, Balian A, Bouchet-Delbos L, Cassard-Doulcier AM, Maillot MC, Durand-Gasselin I, Prévot S,
Delaveaucoupet J, Emilie D, Perlemuter G (2007). Glucocorticoid-induced leucine zipper: A key protein in the sensitization of
monocytes to lipopolysaccharide in alcoholic hepatitis. Hepatology (Baltimore, Md.), 46(6), 1986-92

• Naveau S, Cassard-Doulcier AM, Njiké-Nakseu M, Bouchet-Delbos L, Barri-Ova N, Boujedidi H, Dauvois B, Balian A, Maitre S,
Prévot S, Dagher I, Agostini H, Grangeot-Keros L, Emilie D, Perlemuter G (2010). Harmful effect of adipose tissue on liver lesions in
patients with alcoholic liver disease. JOURNAL OF HEPATOLOGY, 52(6), 895-902

• Perlemuter G, Naveau S, Belle-Croix F, Buffet C, Agostini H, Laromiguière M, Cassard-Doulcier AM, Oppert JM (2008).
Independent and opposite associations of trunk fat and leg fat with liver enzyme levels. Liver international : official journal of the
International Association for the Study of the Liver, 28(10), 1381-8

• Bigorgne AE, Bouchet-Delbos L, Naveau S, Dagher I, Prévot S, Durand-Gasselin I, Couderc J, Valet P, Emilie D, Perlemuter G
(2008). Obesity-induced lymphocyte hyperresponsiveness to chemokines: a new mechanism of Fatty liver inflammation in obese
mice. Gastroenterology, 134(5), 1459-69

• Naveau S, Perlemuter G, Chaillet M, Raynard B, Balian A, Beuzen F, Portier A, Galanaud P, Emilie D, Chaput JC (2006). Serum
leptin in patients with alcoholic liver disease. Alcoholism, clinical and experimental research, 30(8), 1422-8

Gabriel Perlemuter
Inflammation and cell recruitment in alcohol and obesity-
induced liver inflammation
Paris U 996 / Marc Pallardy

Our team is the unique one that works at the interface between hepatology,
immunology and metabolism.

Research brief
Our team was created from an INSERM AVENIR grant and became autonomous in 2006. Overweight
and alcohol consumption can progress from steatosis to alcoholic or non-alcoholic steatohepatitis (ASH
or NASH), fibrosis, cirrhosis and hepatocellular carcinoma. ASH and NASH share common
pathophysiological mechanisms. We are at the interaction between hepatology, metabolism and
immunology. We are associated with the hepatogastroenterology department of Antoine-Béclère
university hospital and work on both mouse models and cohorts of patients.

Fields of research
Tolerance disruption of liver immunity in ASH and NASH:
1) Mechanisms of leukocyte recruitment into the liver: role of the axis CXCL12/CXCR4
2) Phenotypic and functional characterization of liver macrophages; mechanisms of dysfunction
3) GILZ (glucocorticoid-induced leucine zipper) dysregulation and involvement in ASH and NASH; GILZ
is an anti-inflammatory protein, involved in immune tolerance and that prevents cellular activation in
response to endotoxins.

Mechanisms involved in the genesis and the progression of liver inflammation:
1) Intestinal microbiota and genesis of alcoholic hepatitis (with INRA, national institute for agronomical
research): bacteria species, adoptive transfer of intestinal flora, clinical trials
2) Involvement of adipose tissue in ASH

Liver carcinogenesis:
1) Pit1 involvement in inflammation and liver carcinogenesis (with INSERM U845)
2) Involvement of the axis CXCL12/CXCR4

Inserm / Université de Paris 11 (Université Paris Sud)

Key facts

• Team:
Researchers: 2
Technicians: 1
PhD students: 4
Postdoc fellows: 1
• Translational

approaches:
Patents: -
Clinical research grants: 3
Industry partners: -
• International research

links:

Keywords
• obesity
• alcohol
• hepatitis
• inflammation
• chemokine
• Cohort of patients
• mouse models
• cell biology
• flow cytometry
• molecular biology

Biological
resources
• 1) Cohort of alcoholic
patients
• 2) Transgenic mouse
models : GILZ, CXCR4
• 3) Mouse models of
alcoholic liver disease
• > Carli-Lieber model: mice
fed a semi-liquid diet in
which ethanol is diluted.
These mice develop
steatosis and moderate
liver inflammation;
• > Tsukamoto and French
model, mice that receive an
continuous infusion of
ethanol through a
gastrostomy together with a
semi-liquid diet.
• 4) Mouse model of obesity

Contact: Gabriel Perlemuter
+33 1 45 37 43 69 gabriel.perlemuter@abc.aphp.fr
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Immunological mechanisms of NASH

Obesity acts on both liver and lymphocytes. Obesity induces steatosis and accumulation of lipids in Kupffer cells. M1 phenotype of
Kupffer cell decreases liver immunotolerance. Steatosis sensitizes the liver to LPS and recruitment of inflammatory cells.LPS,
decreased GILZ expression and ROS increase the homing of lymphocytes into the liver. Obesity sensitizes CD4+T cells to CXCL12
and B cells to CXCL13. Modulation of liver NKT cells participates to the inflammatory process and fibrosis.

Effects of alcohol on the adipose tissue and the liver

In patient with alcoholic hepatitis, TNF- is synthesized non only by the liver but also by adipose tissue. The process of inflammation in
the liver triggered by alcohol may also depend on the secretion of pro-inflammatory cytokines by adipose tissue. This model explains
the harmful effects of adipose tissue on liver inflammatory lesions in patients with chronic alcohol consumption.

Intestinal microbiota and alcoholic lvier disease

Alcoholic patients with severe acute alcoholic hepatitis have a profile of gut microbiota statistically different from alcoholic patients with
less severe forms of liver lesions
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Publications

• Animal models
• Immunoblotting
• RT-PCR
• Electron microscopy

Methodologies used

• Moreau R, Durand F, Poynard T, Duhamel C, Cervoni JP, Ichaï P, Abergel A, Halimi C, Pauwels M, Bronowicki JP, Giostra E,
Fleurot C, Gurnot D, Nouel O, Renard P, Rivoal M, Blanc P, Coumaros D, Ducloux S, Lévy S, Pariente A, Perarnau JM, Roche J,
Scribe-Outtas M, Valla D, Bernard B, Samuel D, Butel J, Hadengue A, Platek A, Lebrec D, Cadranel JF. (2002). Terlipressin in
patients with cirrhosis and type 1 hepatorenal syndrome. A retrospective multicenter study. Gastroenterology, 122(4), 923-930

• Moreau R, Barrière E, Tazi KA, Lardeux B, Dargère D, Urbanowicz W, Poirel O, Chauvelot-Moachon L, Guimont MC, Bernuau D,
Lebrec D. (2002). Terlipressin inhibits in vivo aortic iNOS expression induced by lipopolysaccharide in rats with biliary cirrhosis.
Hepatology, 36, 1070-1078

• Lebrec D, Thabut D, Oberti F, Perarnau JM, Condat B, Barraud H, Saliba F, Carbonell N, Renard P, Ramond MJ, Moreau R,
Poynard T. (2010). Pentoxifylline does not decrease short-term mortality but does reduce complications in patients with advanced
cirrhosis. Gastroenterology, 138(5), 1755-1762

• Thabut D, Massard J, Gangloff A, Carbonell N, Francoz C, Nguyen-Khac E, Duhamel C, Lebrec D, Poynard T, Moreau R. (2007).
Model for end-stage liver disease score and systemic inflammatory response are major prognostic factors in patients with cirrhosis
and acute functional renal failure. Hepatology 2007, 46, 1872-1882

• Tazi KA, Moreau R, Hervé P, Dauvergne A, Cazals-Hatem D, Bert F, Poirel O, Rabiller A, Lebrec D. (2005). Norfloxacin reduces
aortic NO synthases and proinflammatory cytokine up-regulation in cirrhotic rats: role of Akt signaling. Gastroenterology, 129, 303-
314

• Galbois A, Thabut D, Tazi KA, Rudler M, Mohammadi MS, Bonnefont-Rousselot D,Bennani H, Bezeaud A, Tellier Z, Guichard C,
Coant N, Ogier-Denis E, Moreau R, Lebrec D. (2009). Ex vivo effects of high-density lipoprotein exposure on the lipopolysaccharide-
induced inflammatory response in patients with severe cirrhosis. Hepatology, 49, 175-184

Richard Moreau
Innate Immunity and Cell Stress in Liver Diseases
Paris U 1149 / Renato Monteiro

Translational research in the field of advanced chronic liver diseases

Research brief
Work in the Moreau laboratory concerns the excessive innate immune response to bacterial
byproducts, a hallmark of chronic liver diseases such as cirrhosis (which is the 8th most cause of death
worldwide). They have shown that immune cells from patients or animals with cirrhosis stimulated with
bacterial byproducts, exhibit over-activation of transcription factors (NF-kappaB and AP-1),
overproduction of pro-inflammatory cytokines and hypo-production of anti-inflammatory interleukin (IL)-
10. This excessive pro-inflammatory response leads to multi-organ failure and death. Their goal is to
understand molecular mechanisms responsible for the altered innate immune response in cirrhosis.
One question they wish to answer is how negative feed-back pathways (including, Akt/mTOR, STAT3
and CREB) that normally decrease NF-kappaB-dependent transcription are inhibited in cirrhosis.
Another question they address is whether deregulation of enzymes modulating histone acetylation and
methylation is involved in altered gene expression profile in cirrhotic immune cells. They are also
interested in how bacterial byproducts induce failure of cirrhotic livers, addressing the role of impaired
liver regeneration, decreased protein synthesis dependent on eIF2apha kinases (PKR and PERK) and
mitochondrial dysfunction. Finally, they are involved in translational research of novel therapeutic
approaches aimed to improve prognosis of patients with cirrhosis who are waiting for liver
transplantation.

Inserm / CHU / Université de Paris 07 (Université Denis Diderot)

Key facts

• Team:
Researchers: 11
Technicians: 2
PhD students: 3
Postdoc fellows: 1
• Translational

approaches:
Patents: -
Clinical research grants: 3
Industry partners: 2
• International research

links:
Europe

Keywords
• Innate immunity
• liver diseases
• animal models
• clinical studies and trials

Biological
resources
• In vivo models
• In vitro models
• cohort

Contact: Richard Moreau
richard.moreau@inserm.fr

ITMO Circulation,
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Field of Reasearch

Bench Approaches

Bedside Approaches
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Publications

• Cell culture
• Proteomics
• Immunohistochemistry
• Animal experiments

Methodologies used

• Haurie V, Menard L, Nicou A, Touriol C, Metzler P, Fernandez J, Taras D, Lestienne P, Balabaud C, Bioulac-Sage P, Prats H,
Zucman-Rossi J, Rosenbaum J. (2009). Adenosine Triphosphatase Pontin Is Overexpressed in Hepatocellular Carcinoma and
Coregulated with Reptin Through a New Posttranslational Mechanism. HEPATOLOGY, 50(6), 1871-1883

• Laloo B, Simon D, Veilla V, Lauzel D, Guyonnet-Duperat V, Moreau-Gaudry F, Sagliocco F, Grosset C (2009). Analysis of Post-
transcriptional Regulations by a Functional, Integrated, and Quantitative Method. MOLECULAR & CELLULAR PROTEOMICS, 8(8),
1777-1788

• Rebouissou S, Amessou M, Couchy G, Poussin K, Imbeaud S, Pilati C, Izard T, Balabaud C, Bioulac-Sage P, Zucman-Rossi J
(2009). Frequent in-frame somatic deletions activate gp130 in inflammatory hepatocellular tumours. Nature -London-, 457(7226),
200U96

• Bioulac-Sage P, Rebouissou S, Thomas C, Blanc JF, Saric J, Cunha AS, Ruiller A, Cubel G, Couchy C, Imbeaud S, Balabaud C,
Zucman-Rossi J (2007). Hepatocellular adenoma subtype classification using molecular markers and lmmunohistochemistry.
HEPATOLOGY, 46(3), 740-748

• Grise F, Sena S, Bidaud-Meynard A, Baud J, Hiriart JB, Makki K, Dugot-Senant N, Staedel C, Bioulac-Sage P, Zucman-Rossi J,
Rosenbaum J, Moreau V (2012). Rnd3/RhoE is down-regulated in hepatocellular carcinoma and controls cellular invasion.
Hepatology (Baltimore, Md.), 55(10), 1766-1775

• Juin A, Billottet C, Moreau V, Destaing O, Albiges-Rizo C, Rosenbaum J, Génot E, Saltel F (2012). Physiological type I collagen
organization induces the formation of a novel class of linear invadosomes. Molecular biology of the cell, 23(2), 297-309

Jean Rosenbaum
Liver cancer
Bordeaux U 1053 / Jean Rosenbaum

We cover the field of HCC from basic biology to clinical research

Research brief
We aim at identifying new mechanisms of liver carcinogenesis and new therapeutic targets. Our
projects are divided into 5 themes :
-	Role of Reptin and Pontin in hepatocellular carcinoma (HCC)
-	Expression and function of the atypical GTPase Rnd 3 in HCC
-	Role of post-transcriptional regulation alteration in HCC
-	Classification of benign liver tumors
-	Clinical and therapeutic studies

Inserm / Université Bordeaux Segalen

Key facts

• Team:
Researchers: 6
Technicians: 4
PhD students: 4
Postdoc fellows: 2
• Translational

approaches:
Patents: -
Clinical research grants: -
Industry partners: -
• International research

links:
Europe, United States,
China

Keywords
• Hepatocellular carcinoma
• benign liver tumors
• Cell culture
• animal experiments

Biological
resources

Contact: Jean Rosenbaum
jean.rosenbaum@inserm.fr

ITMO Circulation,
Metabolism, Nutrition
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Overexpression of Reptin in a human hepatocellular carcinoma
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Publications

• Cell and molecular biology
• In vitro and cell-based assays
• Automated analases, alphascreen

Methodologies used

• Bouchecareilh M, Caruso ME, Roby P, Parent S, Rouleau N, Taouji S, Pluquet O, Bossé R, Moenner M, Chevet E (2010).
AlphaScreen(R)-Based Characterization of the Bifunctional Kinase/RNase IRE1{alpha}: A Novel and Atypical Drug Target. Journal of
biomolecular screening : the official journal of the Society for Biomolecular Screening, 15(4), 406-417

• Yi P, Nguyên DT, Higa-Nishiyama A, Auguste P, Bouchecareilh M, Dominguez M, Bielmann R, Palcy S, Liu JF, Chevet E (2010).
MAPK scaffolding by BIT1 in the Golgi complex modulates stress resistance. Journal of cell science, 123(7), 1060-1072

• Cameron PH, Chevet E, Pluquet O, Thomas DY, Bergeron JJ (2009). Calnexin phosphorylation attenuates the release of partially
misfolded alpha1-antitrypsin to the secretory pathway. The Journal of biological chemistry, 284(50), 34570-9

• Caruso ME, Jenna S, Bouchecareilh M, Baillie DL, Boismenu D, Halawani D, Latterich M, Chevet E (2008). GTPase-mediated
regulation of the unfolded protein response in Caenorhabditis elegans is dependent on the AAA+ ATPase CDC-48. Molecular and
cellular biology, 28(13), 4261-74

• Drogat B, Auguste P, Nguyen DT, Bouchecareilh M, Pineau R, Nalbantoglu J, Kaufman RJ, Chevet E, Bikfalvi A, Moenner M
(2007). IRE1 signaling is essential for ischemia-induced vascular endothelial growth factor-A expression and contributes to
angiogenesis and tumor growth in vivo. CANCER RESEARCH, 67(14), 6700-7

• Delom F, Emadali A, Cocolakis E, Lebrun JJ, Nantel A, Chevet E (2007). Calnexin-dependent regulation of tunicamycin-induced
apoptosis in breast carcinoma MCF-7 cells. Cell death and differentiation, 14(3), 586-96

Eric Chevet
Organelles, stress and diseases
Bordeaux U 1053 / Jean Rosenbaum

Integrated study of Endoplasmic reticulum functions in health and disease with focus
on liver biology.

Research brief
Our team focuses on the study of Endoplasmic Reticulum (ER) functions in health and disease. In
particular we are interested in better understanding two major molecular machines of the ER, namely
the stress signalling machinery and the quality control machinery. The first research axis developed in
the laboratory aims at characterizing ER stress signalling actors important for tumour development.
Indeed in solid tumours, cells are subjected to major environmental challenges that condition their
growth and fate. Under those circumstances, protein folding in the ER is affected and ER stress
signalling is activated (the Unfolded Protein Response pathway). Our studies focus mainly on IRE1, the
most conserved ER stress signal transducer, in various cancers including hepatocellular carcinoma and
glioma. The second research axis developed in the laboratory aims at characterizing novel component
of the ER quality control whose expression is regulated upon IRE1 activation. We focus on proteins
which specifically participate to the control of misfolded proteins secretion in the liver. Our third
research axis focuses on the identification of IRE1 activity modulators through automated screening
using the AlphaScreen® technology.
	These approach provide an integrated framework to better characterize and perturb ER biology in
health and disease.

Inserm / Université Bordeaux Segalen

Key facts

• Team:
Researchers: 2
Technicians: 1
PhD students: 1
Postdoc fellows: 5
• Translational

approaches:
Patents: 1
Clinical research grants: -
Industry partners: 2
• International research

links:
Europe, United States,
China

Keywords
• endoplasmic reticulum
• stress
• protein misfolding
• cancer
• liver
• cell and molecular biology
• screening
• integrated approaches

Biological
resources

Contact: Eric Chevet
eric.chevet@u-bordeaux2.fr
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Publications

• Cell Biology (cell culture, immunofluorescence)
• Molecular Biology
• Biochemistry (Protein analysis)
• Methods to assay autophagy

Methodologies used

• Beau I, Esclatine A, Codogno P (2008). Lost to translation: when autophagy targets mature ribosomes. TRENDS IN CELL
BIOLOGY, 18(7), 311-314

• Vasseur C, Rodien P, Beau I, Desroches A, Gérard C, de Poncheville L, Chaplot S, Savagner F, Croué A, Mathieu E, Lahlou N,
Descamps P, Misrahi M (2003). A chorionic gonadotropin-sensitive mutation in the follicle-stimulating hormone receptor as a cause
of familial gestational spontaneous ovarian hyperstimulation syndrome. The New England journal of medicine, 349(8), 753-9

• Beau I, Cotte-Laffitte J, Geniteau-Legendre M, Estes MK, Servin AL (2007). An NSP4-dependant mechanism by which rotavirus
impairs lactase enzymatic activity in brush border of human enterocyte-like Caco-2 cells. CELLULAR MICROBIOLOGY, 9(9), 2254-
2266

• Esclatine A, Taddeo B, Roizman B (2004). The UL41 protein of herpes simplex virus mediates selective stabilization or degradation
of cellular mRNAs. PROCEEDINGS OF THE NATIONAL ACADEMY OF SCIENCES OF THE UNITED STATES OF AME, 101(52),
18165-70

• Meslin F, Hamai A, Gao P, Jalil A, Cahuzac N, Chouaib S, Mehrpour M (2007). Silencing of prion protein sensitizes breast
adriamycin-resistant carcinoma cells to TRAIL-mediated cell death. CANCER RESEARCH, 67(22), 10910-10919

• Codogno P, Meijer AJ (2006). Atg5: more than an autophagy factor. NATURE CELL BIOLOGY, 8(10), 1045-7

Isabelle Beau
Cellular responses to pathogenic microorganisms
Chatenay Malabry U 984 / Isabelle Beau

Expertise in the field of autophagy and its regulation

Research brief
Autophagy is a major lysosomal degradative pathway for long-lived proteins and cytoplasmic
organelles. Its plays an essential role in cell survival, differentiation and development, and in the
maintenance of cellular homeostasis. Recent data show that microorganisms interfere with the cellular
autophagic process to their own profit or to their costs (for their expenses). So far, although many
examples of interaction bacteria/autophagy are described, the role of autophagy in viral infections and
in response to toxins remains poorly understood. The aim of our project is to characterize the
relationships between microorganisms and autophagy. We will use on one hand Herpesvirus (fight
against the innate cellular defense mechanism) and on the other hand bacterial toxins of enterovirulent
Escherichia coli (use of autophagy to induce cytotoxicity of the toxin). Our goal is to have a better
understanding of the role of autophagy during pathogen invasion. Moroever, we recently started a new
project aimed at determining the role of autophagy during tumor progression. To explore this question,
our project focuses on 4 key steps in carcinoma progression: the loss of cell polarity or epithelio-
mesenchymal transition (EMT), cell invasion or matrix degradation (focusing in particular on the role of
autophagy/Atg proteins in the formation of functional invadopodia) and cell migration (with a special
focus on the role of autophagy in the control of integrin recycling).

Inserm / Université de Paris 11 (Université Paris Sud)

Key facts

• Team:
Researchers: 9
Technicians: 6
PhD students: 5
Postdoc fellows: 1
• Translational

approaches:
Patents: 1
Clinical research grants: -
Industry partners: 1
• International research

links:
Europe, United States,
China, Singapor

Keywords
• Autophagy
• microbiology
• cancer
• Protein analysis
• immunofluorescence

Biological
resources

Contact: Isabelle Beau
isabelle.beau@u-psud.fr

ITMO Circulation,
Metabolism, Nutrition
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Integrated view of mammalian autophagy

Autophagy is initiated by the nucleation of an isolated membrane or phagophore, which then elongates and closes on itself to form an
autophagosome. In most cases, once the autophagosome has been formed it receives input from the endocytic pathway (early and
late endosomes and multivesicular bodies-[MVB]). These steps are collectively termed maturation. The amphisomes that result from
the fusion of autophagosomes with late endosomes/MVB are acidic, hydrolytic vacuoles.
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Publications

• Physicochemical methodologies: mass spectrometry, olfactometry, nuclear magnetic resonance
spectroscopy.
• Temporal Dominance of Sensations (TDS) method, which aims to describe the dominant sensory
perceptions of foods over time during a tasting.
• SensoBase, which is a database of sensory profiling datasets (contains 920 datasets), allowing meta-
analyses for answering methodological questions of sensory science. PrefBase is the equivalent of
Sensobase, but it deals with hedonic datasets (contains 295 datasets).
• Eye tracking, which is a set of techniques to record eye motions and points of gaze in real time, to
better understand human behaviors.

Methodologies used

• Berdeaux O, Juaneda P, Martine L, Cabaret S, Bretillon L, Acar N (2010). Identification and quantification of phosphatidylcholines
containing very-long-chain polyunsaturated fatty acid in bovine and human retina using liquid chromatography/tandem mass
spectrometry. Journal of chromatography. A, 1217(49), 7738-48

• Gobet M, Rondeau-Mouro C, Buchin S, Le Quéré JL, Guichard E, Foucat L, Moreau C (2010). Distribution and mobility of
phosphates and sodium ions in cheese by solid-state 31P and double-quantum filtered 23Na NMR spectroscopy. Magnetic
resonance in chemistry : MRC, 48(4), 297-303

• Gierczynski I, Labouré H, Sémon E, Guichard E (2007). Impact of hardness of model fresh cheese on aroma release: in vivo and in
vitro study. Journal of agricultural and food chemistry, 55(8), 3066-73

• Reverdy C, Chesnel F, Schlich P, Köster EP, Lange C (2008). Effect of sensory education on willingness to taste novel food in
children. Appetite, 51(1), 156-65

• Rousset S, Deiss V, Juillard E, Schlich P, Droit-Volet S (2005). Emotions generated by meat and other food products in women.
BRITISH JOURNAL OF NUTRITION, 94(4), 609-19

• Rousset S, Schlich P, Chatonnier A, Barthomeuf L, Droit-Volet S (2008). Is the desire to eat familiar and unfamiliar meat products
influenced by the emotions expressed on eaters' faces?. Appetite, 50(1), 110-9

Pascal Schlich
ChemoSens Platform (UMR CSGA)
Dijon UMR 6265 CNRS 1324 INRA /

Luc Pénicaud

Our team gathers expertise in physicochemistry, sensory analysis, sensometrics
(statistics applied to sensory data) and computer science. It is one of the few able to
design new sensory paradigms and support them by developing dedicated softwares
for both data acquisition and data analysis.

Research brief
The ChemoSens Platform is divided in two subgroups: a sensory subgroup and a physicochemical one.
The scientific objective of the ChemoSens Platform is to elaborate and conduct methodological
research programs, which should lead to development of new tools and methods dedicated to a
number of research questions from the UMR CSGA scientific project (going from food taste to human
perception and ending in the understanding of  food preferences and behaviors).

The tools developed by the ChemoSens Platform include:

1. In the physicochemical subgroup:
* Bidimensional gas chromatography-mass spectrometry (GC-MS) coupled to olfactometry,
* Methods for identifying and quantifying complex lipids in relation with age-related retinal pathologies,
* Nuclear magnetic resonance method (NMR),
* New development in aroma release during chewing,
*Dynamic methods for measuring aroma release and their sensory perception,
* Olfactometry methods.

2. In the sensory subgroup:
* Methods for measuring sensory perception in foods (e.g. the Temporal Dominance of Sensations
method),
* Tools for phenotyping consumers' preferences towards fat, salt and sweet sensations,
* Sensory databases that can be related to databases from studies in human nutrition or sociology,
* Eye-tracking tools,
* Cohorts of individuals  for which a set of sensory characteristics are collected and analysed.

INRA / CNRS / Université de Dijon (Université de Bourgogne)

Key facts

• Team:
Researchers: 13
Technicians: 8
PhD students: 4
Postdoc fellows: 1
• Translational

approaches:
Patents: -
Clinical research grants: -
Industry partners: 12
• International research

links:
Europe

Keywords
• physicochemistry
• sensory analysis
• liking
• sensory perception
• sensometrics
• Physicochemistry
• TDS
• Sensory databases
• Eye Tracking
• PSP

Biological
resources
• cohorts of individuals for
which a set of sensory
characteristics are collected
and analysed

Contact: Pascal Schlich
schlich@dijon.inra.fr

ITMO Circulation,
Metabolism, Nutrition
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Sensory analysis of wine

A sensory booth

Quantum (LC-MS-MS)
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Publications

• Patient evaluation
• Animal and cell culture experiments
• Electroretinography, funduscopy, angiography, tonometry
• Biological evaluation (qPCR, Western-blotting, flow cytometry)
• Chromatography (thin-layer, gas, high performance liquid), in tandem with mass spectrometry

Methodologies used

• Bretillon L, Acar N, Seeliger MW, Santos M, Maire MA, Juanéda P, Martine L, Grégoire S, Joffre C, Bron AM, Creuzot-Garcher C
(2008). ApoB100,LDLR-/- mice exhibit reduced electroretinographic response and cholesteryl esters deposits in the retina.
Investigative ophthalmology & visual science, 49(4), 1307-14

• Joffre C, Souchier M, Leclere L, Buteau B, Grégoire S, Lizard G, Montange T, Acar N, Bron A, Creuzot-Garcher C, Diebold Y,
Bretillon L (2009). Branched-chain fatty acids, increased in tears of blepharitis patients, are not toxic for conjunctival cells. The British
journal of ophthalmology, 93(10), 1391-5

• Bretillon L, Thuret G, Grégoire S, Acar N, Joffre C, Bron AM, Gain P, Creuzot-Garcher CP (2008). Lipid and fatty acid profile of the
retina, retinal pigment epithelium/choroid, and the lacrimal gland, and associations with adipose tissue fatty acids in human subjects.
Experimental eye research, 87(6), 521-8

• Acar N, Gregoire S, Andre A, Juaneda P, Joffre C, Bron AM, Creuzot-Garcher CP, Bretillon L (2007). Plasmalogens in the retina: in
situ hybridization of dihydroxyacetone phosphate acyltransferase (DHAP-AT)--the first enzyme involved in their biosynthesis--and
comparative study of retinal and retinal pigment epithelial lipid composition. Experimental eye research, 84(1), 143-51

• Fourgeux C, Martine L, Björkhem I, Diczfalusy U, Joffre C, Acar N, Creuzot-Garcher C, Bron A, Bretillon L (2009). Primary open-
angle glaucoma: association with cholesterol 24S-hydroxylase (CYP46A1) gene polymorphism and plasma 24-hydroxycholesterol
levels. Investigative ophthalmology & visual science, 50(12), 5712-7

• Acar N, Berdeaux O, Juaneda P, Grégoire S, Cabaret S, Joffre C, Creuzot-Garcher CP, Bretillon L, Bron AM (2009). Red blood cell
plasmalogens and docosahexaenoic acid are independently reduced in primary open-angle glaucoma. Experimental eye research,
89(6), 840-53

Catherine Creuzot-Garcher / Lionel
Brétillon
Eye, Nutrition & Cell Signalling
Dijon UMR 6265 CNRS 1324 INRA /

Luc Pénicaud

Through a translational research approach, our team aims to transform scientific
discoveries arising from laboratory on the role of both endogenous and dietary lipids
in the retina into clinical applications in the prevention of aging of the retina.

Research brief
The demographic forecasts expect the elderly population to increase sharply in the next decades.
Since eye diseases are the second most prevalent pathologies after the age of 65 years in Western
countries, patients suffering from ocular pathologies are expected to represent a sensitive and growing
socio-economic burden. Among those pathologies, age-related macular degeneration (AMD) and
glaucoma are the leading cause of visual loss. Aging of the retina is characterized by specific clinical,
functional and morphological features. Although lipids are key components of the retina, their roles are
not fully defined. Lipids may both promote and prevent aging of the retina. Epidemiological studies
have reported that dietary omega 3 fatty acids prevent from the development of AMD.
Through a translational research approach, our team aims to transform scientific discoveries arising
from laboratory on the role of both endogenous and dietary lipids in the retina into clinical applications
in the prevention of aging of the retina. Our projects aim to delineate whether lipids – namely
plasmalogens and cholesterol – and lipid metabolism participate in the functioning and dysregulations
of the retina. The projects focus on 1) the mechanisms of lipid uptake to the retina, 2) the metabolic
pathways that involve lipids as cell mediators in the retina, and 3) the links between pathologies and
dysregulations of the lipid metabolism in the retina.

INRA / CHU / Université de Dijon (Université de Bourgogne)

Key facts

• Team:
Researchers: 4
Technicians: 6
PhD students: 4
Postdoc fellows: 1
• Translational

approaches:
Patents: -
Clinical research grants: 2
Industry partners: 7
• International research

links:
Europe, United States

Keywords
• Nutrition
• Prevention
• Retina
• Lipid
• Aging
• Pathophysiology
• Electroretinography
• Funduscopy
• Angiography
• Tonometry
• qPCR
• Western-blotting
• Flow cytometry
• Chromatography

Biological
resources
• Human subjects and
patients
• animal experiments in
rodents
• retinal cell lines and
primary cell cultures of
retinal cells

Contact: Catherine Creuzot-Garcher
catherine.creuzot-garcher@chu-dijon.fr
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Publications

• Electrophysiology (patch-clamp, multi-units recordings)
• Live imaging (calcium sensitive dyes)
• Transgenic mice
• Intact epithelium preparation

Methodologies used

• Cadiou H, Aoudé I, Tazir B, Molinas A, Fenech C, Meunier N, Grosmaitre X (2014). Postnatal odorant exposure induces peripheral
olfactory plasticity at the cellular level. The Journal of neuroscience : the official journal of the Society for Neuroscience, 34(14),
4857-70

• Grosmaitre X, Vassalli A, Mombaerts P, Shepherd GM, Ma M (2006). Odorant responses of olfactory sensory neurons expressing
the odorant receptor MOR23: a patch clamp analysis in gene-targeted mice. PROCEEDINGS OF THE NATIONAL ACADEMY OF
SCIENCES OF THE UNITED STATES OF AME, 103(6), 1970-5

• Omura M, Grosmaitre X, Ma M, Mombaerts P (2014). The 2-adrenergic receptor as a surrogate odorant receptor in mouse olfactory
sensory neurons. Molecular and cellular neurosciences, 58, 1-10

• Savigner A, Duchamp-Viret P, Grosmaitre X, Chaput M, Garcia S, Ma M, Palouzier-Paulignan B (2009). Modulation of spontaneous
and odorant-evoked activity of rat olfactory sensory neurons by two anorectic peptides, insulin and leptin. Journal of
neurophysiology, 101(6), 2898-906

• Grosmaitre X, Santarelli LC, Tan J, Luo M, Ma M (2007). Dual functions of mammalian olfactory sensory neurons as odor detectors
and mechanical sensors. Nature neuroscience, 10(3), 348-54

• Grosmaitre X, Fuss SH, Lee AC, Adipietro KA, Matsunami H, Mombaerts P, Ma M (2009). SR1, a mouse odorant receptor with an
unusually broad response profile. The Journal of neuroscience : the official journal of the Society for Neuroscience, 29(46), 14545-52

Xavier Grosmaitre
Functional plasticity of olfactory sensory neurons
Dijon UMR 6265 CNRS 1324 INRA /

Luc Pénicaud

We perform electrophysiological recordings of mammalian olfactory sensory neurons
in transgenic mice; we analyze the plasticity of these neurons during development,
under the influence of the environment and the nutritional status of the animal.

Research brief
Our team focuses on the plasticity of olfactory coding in rodents.
For peripheral investigation we are using transgenic mice expressing GFP under the promoter of define
odorant receptors. The ligands of these receptors are known. We are investigating how sensory
neurons code the odorant signal in different conditions: first, we are investigating the development and
regeneration of these neurons; second, we analyze the functional properties of these neurons under
the influence of the environment (after odorant exposure or sensory deprivation); finally we explore the
effect of the nutritional status on the olfactory coding by these odorant receptors. Recently we have
analyzed the modulation of membrane properties of rat OSNs by food-related hormones (insulin and
leptin). Our current projects are to analyze the functional properties of OSNs under the influence of diet
and nutritional status. We also plan to pursue experiments on the olfactory central nervous system
(olfactory bulb and cortex): we will also analyze the effects of diet and nutritional status on central
olfactory coding.

CNRS / Université de Dijon (Université de Bourgogne)

Key facts

• Team:
Researchers: 3
Technicians: 1
PhD students: 1
Postdoc fellows: -
• Translational

approaches:
Patents: -
Clinical research grants: -
Industry partners: -
• International research

links:
Europe, United States

Keywords
• olfaction
• rodents
• plasticity
• development
• nutrition
• Electrophysiology (patch-
clamp
• multi-units recordings)
• live imaging (calcium
sensitive dyes)
• transgenic mice

Biological
resources

Contact: Xavier Grosmaitre
xavier.grosmaitre@u-bourgogne.fr
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Fluorescent and bright field observation of MOR23 neurons, patch-clamp
recordings and sample of the signal recorded.

(A) Nasal cavity of a MOR23-IRES-tau-GFP mouse in fluorescent light (pict. A. Vassalli). (B) Diagram illustrating patch-clamp recording
performed on the dendritic knob (Ma & Chen 1999); (C) Identification of the GFP cells (arrows): under fluorescence illumination (C1),
DIC (C2) and overlay (C3). (D) Recordings of OSNs in an intact epithelium preparation in Voltage Clamp mode; top: I/V currents
(voltage steps); bottom: currents obtained in response to increasing concentrations of odorants.
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Publications

• Use of standard and transgenic murine models.
• Behavioral analysis (food intake, size and frequency of meals, satiety, preferences) and functional
investigation (metabolic performance).
• Molecular biology (gene regulation, chromatin remodeling, epigenetic).
• Histology (neuroanatomy, neuronal tracing, cFos detection, immunohistochemistry).
• Targeted intracranial manipulations (stereotactic injections of drugs and viral tools, shRNA-mediated
silencing, pharmacogenetic).

Methodologies used

• Benani A, Hryhorczuk C, Gouazé A, Fioramonti X, Brenachot X, Guissard C, Krezymon A, Duparc T, Colom A, Nédélec E, Rigault
C, Lemoine A, Gascuel J, Gerardy-Schahn R, Valet P, Knauf C, Lorsignol A, Pénicaud L (2012). Food intake adaptation to dietary fat
involves PSA-dependent rewiring of the arcuate melanocortin system in mice. The Journal of neuroscience : the official journal of the
Society for Neuroscience, 32(35), 11970-9

• Gouazé A, Brenachot X, Rigault C, Krezymon A, Rauch C, Nédélec E, Lemoine A, Gascuel J, Bauer S, Pénicaud L, Benani A
(2013). Cerebral cell renewal in adult mice controls the onset of obesity. PLOS ONE, 8(8), e72029

• Maurin AC, Benani A, Lorsignol A, Brenachot X, Parry L, Carraro V, Guissard C, Averous J, Jousse C, Bruhat A, Chaveroux C,
B'chir W, Muranishi Y, Ron D, Pénicaud L, Fafournoux P (2014). Hypothalamic eIF2 signaling regulates food intake. Cell reports,
6(3), 438-44

• Gascuel J, Lemoine A, Rigault C, Datiche F, Benani A, Penicaud L, Lopez-Mascaraque L (2012). Hypothalamus-olfactory system
crosstalk: orexin a immunostaining in mice. Frontiers in neuroanatomy, 6, 44

• Matarazzo V, Schaller F, Nédélec E, Benani A, Pénicaud L, Muscatelli F, Moyse E, Bauer S (2012). Inactivation of Socs3 in the
hypothalamus enhances the hindbrain response to endogenous satiety signals via oxytocin signaling. The Journal of neuroscience :
the official journal of the Society for Neuroscience, 32(48), 17097-107

• Coupé B, Amarger V, Grit I, Benani A, Parnet P (2010). Nutritional programming affects hypothalamic organization and early
response to leptin. Endocrinology, 151(2), 702-13

Alexandre Benani
Plasticity of feeding circuits
Dijon Center for Taste and Feeding

Behaviour / Luc Pénicaud

Coupling state-of-the-art molecular analysis, histology and gene manipulation to
investigate the neurobiological bases of feeding behaviour.

Research brief
The team aims at a better understanding of the neurobiological basis of feeding behaviour.
First, we want to provide details about the structure of neuronal circuits that control food intake.
Second, we want to characterize the morphological plasticity of these networks (i.e. synaptic
remodeling, modification of neuro-glial interactions, neurogenesis). We have shown that the structural
plasticity of these networks is an essential element in the adaptive control of food intake. Indeed,
reduced ability to structural plasticity in these networks could be a risk factor in obesity and related
disorders.
Third, we want to characterize the influence of various internal and external factors on the feeding
behaviour, such as the metabolic state (effect of overeating), the nutritional history (perinatal imprinting,
food experience in adulthood), and pathological context (metabolic diseases, major depression,
cachexia).

CNRS / INRA / Université de Dijon (Université de Bourgogne)

Key facts

• Team:
Researchers: 5
Technicians: 3
PhD students: -
Postdoc fellows: 2
• Translational

approaches:
Patents: -
Clinical research grants: -
Industry partners: -
• International research

links:
Europe

Keywords
• Hypothalamus
• Obesity
• Food intake
• Neurobiology
• Vulnerability
• Feeding behaviour
• Molecular biology
• Histology
• Stereotaxy
• Tolerance tests

Biological
resources
• AgRP-cre mice
• POMC-cre mice
• Pharmacogenetic tools

Contact: Alexandre Benani
alexandre.benani@u-bourgogne.fr
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Publications

• Recombinant protein expression, purification and biochemical/biophysical characterization.
• Experimental models of nutritional regimes, metabolic or energy disorders in vitro and in vivo (cell
culture, mice, rats)
• Proteomics (2D-PAGE etc., mass spectrometry) and transcriptomics (RT-PCR, microarrays)
• Interactomics (innovative yeast-two-hybrid systems, surface plasmon resonance)
• Microscopy (fluorescence, confocal)
• Metabolic and metabolite analysis (metabolic cage with gas exchange and movement analysis, cell
perifusion, oxygraphy, HPLC)

Methodologies used

• Dumas JF, Argaud L, Cottet-Rousselle C, Vial G, Gonzalez C, Detaille D, Leverve X, Fontaine E (2009). Effect of transient and
permanent permeability transition pore opening on NAD(P)H localization in intact cells. Journal of Biological Chemistry, 284(22),
15117-25

• Guzun R, Timohhina N, Tepp K, Monge C, Kaambre T, Sikk P, Kuznetsov AV, Pison C, Saks V (2009). Regulation of respiration
controlled by mitochondrial creatine kinase in permeabilized cardiac cells in situ. Importance of system level properties. Biochimica et
biophysica acta, 1787(9), 1089-105

• Rostovtseva TK, Sheldon KL, Hassanzadeh E, Monge C, Saks V, Bezrukov SM, Sackett DL (2008). Tubulin binding blocks
mitochondrial voltage-dependent anion channel and regulates respiration. Proceedings of the National Academy of Sciences of the
United States of America, 105(48), 18746-51

• Tokarska-Schlattner M, Boissan M, Munier A, Borot C, Mailleau C, Speer O, Schlattner U, Lacombe ML (2008). The nucleoside
diphosphate kinase D (NM23-H4) binds the inner mitochondrial membrane with high affinity to cardiolipin and couples nucleotide
transfer with respiration. Journal of Biological Chemistry, 283(38), 26198-207

• Riek U, Scholz R, Konarev P, Rufer A, Suter M, Nazabal A, Ringler P, Chami M, Müller SA, Neumann D, Forstner M, Hennig M,
Zenobi R, Engel A, Svergun D, Schlattner U, Wallimann T (2008). Structural properties of AMP-activated protein kinase:
dimerization, molecular shape, and changes upon ligand binding. Journal of Biological Chemistry, 283(26), 18331-43

• Martin C, Dubouchaud H, Mosoni L, Chardigny JM, Oudot A, Fontaine E, Vergely C, Keriel C, Rochette L, Leverve X, Demaison L
(2007). Abnormalities of mitochondrial functioning can partly explain the metabolic disorders encountered in sarcopenic
gastrocnemius. Aging cell, 6(2), 165-77

Uwe Schlattner
LBFA - Laboratoire de Bioénergétique Fondamentale et
Appliquée

Grenoble U 1055 / Uwe Schlattner

Research at LBFA is integrating molecular, cellular, whole organism and clinical
research in bioenergetics.

Research brief
The main focus of LBFA research is on energy homeostasis and mitochondrial physiology, as well as
their dysfunction in human disease It includes projects on cell signaling, cell compartmentation,
efficiency of cellular ATP generation and regulation of cell death. LBFA is organized in two teams:
Team 1 “Molecular and Systems Bioenergetics” is working on molecular mechanisms in the regulation
of cellular energy state and energy homeostasis: structure, function and signaling of AMP-activated
protein kinase, topology, dynamics and function of mitochondrial microcompartments, and spatio-
temporal dynamics of cellular energetics. Team 2 “Bioenergetics and Metabolism” is working on
different global cellular/organism functions linked to mitochondria and oxidative phosphorylation, such
as cell death and mitochondrial permeability transition, metabolic regulation, oxidative phosphorylation
and nutritional status, and pathological energy disorders. LBFA also develops and applies integrative
approaches, including innovative technologies (e.g. in vivo imaging with intracellular sensors,
interactomics) and mathematical modeling within the Federative Structure “Environmental and Systems
Biology (BEeSy)”.

Inserm / Université de Grenoble 1 (Université Joseph Fourier)

Key facts

• Team:
Researchers: 22
Technicians: 15
PhD students: 10
Postdoc fellows: 1
• Translational

approaches:
Patents: 9
Clinical research grants: 2
Industry partners: 3
• International research

links:
Europe, United States,
China, Indonesia

Keywords
• energy homeostasis
• mitochondria
• AMP-activated protein
kinase
• permeability transition
pore
• nutrition
• animal models
• interactomics
• metabolic analysis
• microscopy
• proteomics

Biological
resources
• recombinant proteins
• cell cultures
• primary cells
(hepatocytes,
cardiomyocytes)
• animal models

Contact: Uwe Schlattner
uwe.schlattner@ujf-grenoble.fr
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Publications

• Sequential and gradient ultracentrifugation
• HPLC and FPLC analyses
• Isolated blood vessels
• Lipid and lipoprotein analyses
• Lipid transfer activity assays
• Studies in human populations
• Genetically-engineered animal models (mouse, rat and rabbit)

Methodologies used

• Masson D, Deckert V, Gautier T, Klein A, Desrumaux C, Viglietta C, Pais de Barros JP, Le Guern N, Grober J, Labbé J, Ménétrier
F, Ripoll PJ, Leroux-Coyau M, Jolivet G, Houdebine LM, Lagrost L (2011). Worsening of Diet-Induced Atherosclerosis in a New
Model of Transgenic Rabbit Expressing the Human Plasma Phospholipid Transfer Protein. Arteriosclerosis, thrombosis, and vascular
biology, 31(4), 766-774

• Sberna AL, Assem M, Gautier T, Grober J, Guiu B, Jeannin A, de Barros JP, Athias A, Lagrost L, Masson D (2010). Constitutive
androstane receptor activation stimulates fecal bile acid excretion and reverse cholesterol transport in mice. JOURNAL OF
HEPATOLOGY, 55(1), 154-161

• Gautier T, Paul C, Deckert V, Desrumaux C, Klein A, Labbé J, Le Guern N, Athias A, Monier S, Hammann A, Bettaieb A, Jeannin
JF, Lagrost L (2010). Innate immune response triggered by triacyl lipid A is dependent on phospholipid transfer protein (PLTP) gene
expression. The FASEB journal : official publication of the Federation of American Societies for Experimental Biology, 24(9), 3544-54

• Rébé C, Raveneau M, Chevriaux A, Lakomy D, Sberna AL, Costa A, Bessède G, Athias A, Steinmetz E, Lobaccaro JM, Alves G,
Menicacci A, Vachenc S, Solary E, Gambert P, Masson D (2009). Induction of transglutaminase 2 by a liver X receptor/retinoic acid
receptor alpha pathway increases the clearance of apoptotic cells by human macrophages. Circulation research, 105(4), 393-401

• Gautier T, Klein A, Deckert V, Desrumaux C, Ogier N, Sberna AL, Paul C, Le Guern N, Athias A, Montange T, Monier S, Piard F,
Jiang XC, Masson D, Lagrost L (2008). Effect of plasma phospholipid transfer protein deficiency on lethal endotoxemia in mice.
Journal of Biological Chemistry, 283(27), 18702-10

• Zeller M, Masson D, Farnier M, Lorgis L, Deckert V, Pais de Barros JP, Desrumaux C, Sicard P, Grober J, Blache D, Gambert P,
Rochette L, Cottin Y, Lagrost L (2007). High serum cholesteryl ester transfer rates and small high-density lipoproteins are associated
with young age in patients with acute myocardial infarction. Journal of the American College of Cardiology, 50(20), 1948-55

Laurent Lagrost
Lipid Transfer Proteins and Lipoprotein Metabolism
Dijon U 866 / Laurent Lagrost

This team has a major interest for plasma lipid transfer proteins and the biological
consequences of their activities on atherosclerosis, cardiometabolic risk,
inflammation, and innate immunity.

Research brief
Research project of this group is focused on the metabolic properties and   pathophysiological
relevance of two related plasma lipid transfer proteins: CETP (cholesteryl ester transfer protein) and
PLTP (phospholipid transfer protein). CETP constitutes a cardiometabolic risk factor through its ability
to transfer cholesteryl esters from high density lipoproteins (HDL) towards apoB-containing lipoproteins
(VLDL and LDL). Recently, apolipoprotein C1 was identified by this group as a potent, physiological
inhibitor of plasma CETP in humans. PLTP was studied initially for its implication in HDL metabolism
and reverse cholesterol transport. However, this team contributed to the demonstration that PLTP has
additional biological properties through: 1) the regulation of the tocopherol content of lipoproteins and
membranes, and 2) a prominent and pivotal role in the metabolism of lipopolysaccharides (LPS) and
Lipid A derivatives, thus modulating their proinflammatory and anti-cancer properties. Research project
is conducted in animal models and human populations according to three main axes: 1)
Pathophysiological relevance of apoC1 as a CETP inhibitor, 2) Role of PLTP and HDL in the ‘Reverse
Lipopolysaccharide Transport’, 3) Production of recombinant human PLTP and its relevance as a
therapeutic protein.

Inserm / CHU / Université de Dijon (Université de Bourgogne)

Key facts

• Team:
Researchers: 8
Technicians: 3
PhD students: 6
Postdoc fellows: 2
• Translational

approaches:
Patents: 2
Clinical research grants: 3
Industry partners: 3
• International research

links:
Europe, United States

Keywords
• Lipoproteins
• Lipid Transfer
• Cholesteryl ester
• Phospholipid
• Vitamin E
• Lipopolysaccharide
• Atherosclerosis
• Inflammation
• Innate Immunity
• Sepsis

Biological
resources
• Genetically-engineered
rats, mice and rabbits
• Human plasma
• Isolated lipoprotein
fractions
• Purified Lipid transfer
proteins
• Purified apolipoproteins
• Blood vessels

Contact: Laurent Lagrost
laurent.lagrost@u-bourgogne.fr
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CETP and the ‘Reverse Cholesterol Transport’

PLTP and the ‘Reverse Lipopolysaccharide Transport’
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Publications

• Metabolic and behavioral phenotyping (indirect calorimetry, Echo MRI, lickometers)
• Micro-surgery in the mouse
• In situ isolated intestinal loop (intestinal lipid absorption)
• Postprandial triglyceridemia
• Organ and cell cultures
• Molecular and cellular biology
• Cell signalling
• Clinical studies in humans

Methodologies used

• Laugerette F, Passilly-Degrace P, Patris B, Niot I, Febbraio M, Montmayeur JP, Besnard P (2005). CD36 involvement in orosensory
detection of dietary lipids, spontaneous fat preference, and digestive secretions. JOURNAL OF CLINICAL INVESTIGATION,
115(11), 3177-84

• Petit V, Arnould L, Martin P, Monnot MC, Pineau T, Besnard P, Niot I (2007). Chronic high-fat diet affects intestinal fat absorption
and postprandial triglyceride levels in the mouse. JOURNAL OF LIPID RESEARCH, 48(2), 278-87

• Gaillard D, Laugerette F, Darcel N, El-Yassimi A, Passilly-Degrace P, Hichami A, Khan NA, Montmayeur JP, Besnard P (2008).
The gustatory pathway is involved in CD36-mediated orosensory perception of long-chain fatty acids in the mouse. The FASEB
journal : official publication of the Federation of American Societies for Experimental Biology, 22(5), 1458-68

• El-Yassimi A, Hichami A, Besnard P, Khan NA (2008). Linoleic acid induces calcium signaling, Src kinase phosphorylation, and
neurotransmitter release in mouse CD36-positive gustatory cells. Journal of Biological Chemistry, 283(19), 12949-59

• Niot I, Poirier H, Tran TT, Besnard P (2009). Intestinal absorption of long-chain fatty acids: evidence and uncertainties. Progress in
lipid research, 48(2), 101-15

• Choquet H, Labrune Y, De Graeve F, Hinney A, Hebebrand J, Scherag A, Lecoeur C, Tauber M, Balkau B, Elliot P, Jarvelin MR,
Walley AJ, Besnard P, Froguel P, Meyre D (2010). Lack of Association of CD36 SNPs With Early Onset Obesity: A Meta-Analysis in
9,973 European Subjects. Obesity (Silver Spring, Md.),

Philippe Besnard
Physiology of Nutrition & Toxicology (NUTox)
Dijon U 866 / Laurent Lagrost

Exploration of the molecular and cellular mechanisms responsible for the
chemodetection of dietary lipids along the oro-intestinal tract: impacts of estrogenic
food contaminants and physiological or pathological consequences on the lipid
metabolism, eating behavior and obesity risk

Research brief
Oro-intestinal tract plays a major role in the regulation of energy balance by controlling nutrient
bioavailability and eating behavior. Recent data from us and others support the existence of a specific
sensing system responsible for a real-time detection of lipids in ingested foods both in oral cavity and
intestinal lumen. We have shown that the plasma membrane receptor CD36 plays a significant role in
this detection as a lipid sensor involved in regulation of the spontaneous fat preference, digestive
secretions and quality (size and number) of chylomicrons produced during the post-prandial period.
Chemoreception of dietary lipids by the oro-intestinal tract appears to be complex since other lipid
sensors candidates (e.g. GPR120) have recently been identified in these tissues. Interestingly,
estrogenic contaminants of food contact materials might disturb this lipid sensing system by impairing
the function of taste buds and small intestine. Our objective is to determine the respective role(s) of
these lipid sensors and explore whether dysfunction in this oro-intestinal lipid sensing system leads to
physio-pathological states increasing obesity risk and prevalence of associated plethora diseases. A
better understanding of these mechanisms might leads to the development of novel therapies.

Inserm / CHU / Université de Dijon (Université de Bourgogne)

Key facts

• Team:
Researchers: 8
Technicians: 4
PhD students: 6
Postdoc fellows: 1
• Translational

approaches:
Patents: -
Clinical research grants: -
Industry partners: 2
• International research

links:
Europe, United States,
Japan, Canada

Keywords
• Lipid sensing
• Lipid-binding proteins
• Estrogenic contaminants
• Lipid signalling
• Taste buds
• Small intestine
• Chylomicrons
• Energy metabolism
• Eating behavior
• Obesity
• Integrative physiology

Biological
resources
• Transgenic mice
• Caco2

Contact: Philippe Besnard
+33 (0)3 80 77 40 91 philippe.besnard@u-bourgogne.fr
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Working model for the gustatory  perception of dietary lipids in the mouse along the oro intestinal tract (1 to 6)
HT, hypothalamus; LCFA, long-chain fatty acids; N.Ac, nucleus Accumbens; NST, nucleus of Solitary Tract; TG, triglycerides
(adapted from Gaillard et al. Ann. N.Y. Acad. Sci. 2008, 1141: 163-75)
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Publications

• 2D and 3D Cell cultures, migration, proliferation, differentiation
• Cell biology (western blots, RT-PCR, immunofluorescence, confocal microscopy)
• Immunochemistry, FACS
• siRNAs transfection, ChIPs, microarray
• Bioinformatics : predictive analysis, network analysis, data integration.
• Physiology in animal models
• Genotyping

Methodologies used

• Cotillard A, Kennedy SP, Kong LC, Prifti E, Pons N, Le Chatelier E, Almeida M, Quinquis B, Levenez F, Galleron N, Gougis S,
Rizkalla S, Batto JM, Renault P, ANR MicroObes consortium , Doré J, Zucker JD, Clément K, Ehrlich SD (2013). Dietary intervention
impact on gut microbial gene richness. Nature, 500(7464), 585-8

• Toubal A, Clément K, Fan R, Ancel P, Pelloux V, Rouault C, Veyrie N, Hartemann A, Treuter E, Venteclef N (2013). SMRT-GPS2
corepressor pathway dysregulation coincides with obesity-linked adipocyte inflammation. The Journal of clinical investigation, 123(1),
362-379

• Liu J, Divoux A, Sun J, Zhang J, Clement K, Glickman JN, Sukhova GK, Wolters PJ, Du J, Gorgun CZ, Doria A, Libby P, Blumberg
RS, Kahn BB, Hotamisligil GS, Shi GP (2009). Genetic deficiency and pharmacological stabilization of mast cells reduce diet-induced
obesity and diabetes in mice. NATURE MEDICINE, 15(8), 940U144

• Bedossa P, Poitou C, Veyrie N, Bouillot JL, Basdevant A, Paradis V, Tordjman J, Clement K (2012). Histopathological algorithm
and scoring system for evaluation of liver lesions in morbidly obese patients. Hepatology (Baltimore, Md.), 56(5), 1751-9

• Furet JP, Kong LC, Tap J, Poitou C, Basdevant A, Bouillot JL, Mariat D, Corthier G, Doré J, Henegar C, Rizkalla S, Clément K
(2010). Differential adaptation of human gut microbiota to bariatric surgery-induced weight loss: links with metabolic and low-grade
inflammation markers. Diabetes, 59(12), 3049-57

• Divoux A, Tordjman J, Lacasa D, Veyrie N, Hugol D, Aissat A, Basdevant A, Guerre-Millo M, Poitou C, Zucker JD, Bedossa P,
Clément K (2010). Fibrosis in human adipose tissue: composition, distribution and link with lipid metabolism and fat mass loss.
Diabetes, 59(11), 2817-2825

Karine Clement
Nutriomique Team
Paris U 1166 - ICAN / Stéphane Hatem

Targeting obesity: From bench to bedside.

Research brief
Obesity, the global epidemic of the 21st century, is associated not only with fat mass increase but also
with an abnormal development of ectopic fat depot linked with obesity complications. The Nutriomics
team is focused on the understanding of the patho-physiological mechanisms associated with obesity
at its different stages of natural evolution. For this purpose, the Nutriomics team develops and
combines large-scale approaches with innovative bioinformatics and complex systems modeling tools
in samples collected from well-phenotyped obese subjects with various metabolic disorders and
disease stages. This strategy generates hypotheses on putative new cellular and molecular actors,
further investigated by in vitro and ex vivo models and generated knockout mice models. By using
these approaches, we identified and proved unexpected capacities of adipose tissue i) to accumulate
immune cells, ii) to drive low-grade inflammation and iii) to promote extracellular matrix remodeling and
fibrosis, which directly contribute to obesity and its complications. Nutriomics studies revealed the
importance of the crosstalk between immune system and adipose tissue functions. Nutriomics is now
developing program to depict at cellular and molecular levels the cross talk between immune system
and adipose cells phenotype, which is poorly understood. Nutriomics is composed of an interactive
group of multi-disciplinary PhD, MD-PhD scientists who work in the state-of-the-art facilities.

Inserm / Université de Paris 06 (Université Pierre et Marie Curie)

Key facts

• Team:
Researchers: 14
Technicians: 8
PhD students: 8
Postdoc fellows: 3
• Translational

approaches:
Patents: 3
Clinical research grants: 4
Industry partners: 4
• International research

links:
Europe, United States,
China, Australia

Keywords
• Obesity
• Nutrition
• Inflammation
• Fibrosis
• Data mining
• Cell culture
• IHC
• Trancriptomics

Biological
resources
• Peripheral and portal
blood
• urine and feces
• DNA and RNA banks
• Tissues (adipose tissue
depots, liver, intestine)
• PBMC, adipose cells,
Immune cells

Contact: Karine Clement
karine.clement@psl.aphp.fr
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From bedside to bench and back.
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Publications

- Genetic analysis
- Development of cell models for pathophysiological studies (cell lines, stem cells)
- Pharmacological or transgenic models of lipodystrophy
- Clinical cohorts for patophysiological or interventional studies

Methodologies used

• Serfaty L, Forns X, Goeser T, Ferenci P, Nevens F, Carosi G, Drenth JP, Lonjon-Domanec I, DeMasi R, Picchio G, Beumont M,
Marcellin P (2012). Insulin resistance and response to telaprevir plus peginterferon  and ribavirin in treatment-naive patients infected
with HCV genotype 1. Gut, 61(10), 1473-80

• Caprio M, Antelmi A, Chetrite G, Muscat A, Mammi C, Marzolla V, Fabbri A, Zennaro MC, Fève B (2011). Antiadipogenic effects of
the mineralocorticoid receptor antagonist drospirenone: potential implications for the treatment of metabolic syndrome.
Endocrinology, 152(1), 113-25

• Dubuquoy C, Robichon C, Lasnier F, Langlois C, Dugail I, Foufelle F, Girard J, Burnol AF, Postic C, Moldes M (2011). Distinct
regulation of adiponutrin/PNPLA3 gene expression by the transcription factors ChREBP and SREBP1c in mouse and human
hepatocytes. JOURNAL OF HEPATOLOGY, 55(1), 145-53

• Deltenre P, Louvet A, Lemoine M, Mourad A, Fartoux L, Moreno C, Henrion J, Mathurin P, Serfaty L (2011). Impact of insulin
resistance on sustained response in HCV patients treated with pegylated interferon and ribavirin: a meta-analysis. JOURNAL OF
HEPATOLOGY, 55(6), 1187-94

• Gandotra S, Le Dour C, Bottomley W, Cervera P, Giral P, Reznik Y, Charpentier G, Auclair M, Delépine M, Barroso I, Semple RK,
Lathrop M, Lascols O, Capeau J, O'Rahilly S, Magré J, Savage DB, Vigouroux C (2011). Perilipin deficiency and autosomal
dominant partial lipodystrophy. The New England journal of medicine, 364(8), 740-8

• Lagathu C, Christodoulides C, Virtue S, Cawthorn WP, Franzin C, Kimber WA, Nora ED, Campbell M, Medina-Gomez G, Cheyette
BN, Vidal-Puig AJ, Sethi JK (2009). Dact1, a nutritionally regulated preadipocyte gene, controls adipogenesis by coordinating the
Wnt/beta-catenin signaling network. Diabetes, 58(3), 609-19

Bruno Fève
Genetic and acquired lipodystrophies
Paris Centre de Recherche Saint -

Antoine, UMR_S 938 / Bruno
Fève

Our group has the capacity to combine solid and complementary clinical and
biological expertise, including basic genetic and cell biology approaches,
biochemistry, animal models, hormonology, pathology, pharmacology, biostatistics,
cardiology, hepatology, internal medicine, and endocrinology.

Research brief
Our team is recognized since many years for its internationally acknowledged contribution to the field of
genetic and acquired lipodystrophies, and aims to better understand the pathophysiology of these
diseases of adipose tissue distribution, and to improve the patients’ care. We have a transversal
approach aimed at deciphering the molecular and cellular bases of pathophysiology, the clinical and
biological determinants that influence the metabolic and cardiovascular prognosis, and aimed at
improving the genetic diagnosis. We also investigate new therapeutic strategies for the prevention and
treatment of lipodystrophies. The team has a recognized expertise in the field of genetic and HIV-
associated lipodystrophies, and pursues basic and clinical investigations in these fields. This is for
instance illustrated by the discovery of three genes involved in generalized or partial forms of genetic
lipodystrophies. Our team, which is one of the major European referring centers for patients with
lipodystrophies at the clinical, biological and genetic levels, has established a unique collection of DNA,
cells and tissues from patients. Moreover, we develop a new area by studying the fundamental and
clinical aspects of acquired lipodystrophies that occur during endogenous or exogenous exposure to
glucocorticoids.

Inserm / Université de Paris 06 (Université Pierre et Marie Curie)

Key facts

• Team:
Researchers: 10
Technicians: 4
PhD students: 4
Postdoc fellows: 2
• Translational

approaches:
Patents: 2
Clinical research grants: 4
Industry partners: 4
• International research

links:
Europe, United States

Keywords
• Lipodystrophy
• diabetes
• genetics
• glucocorticoid
• HIV
• stem cells
• transgenic mice
• genetics
• clinical investigation

Biological
resources
- Stem cells, iPSCs,
preadipocyte cell lines
- Transgenic mice
(inducible glucocorticoid
receptor KO)

Contact: Bruno Fève
33140011352 bfeve@free.fr
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Publications

- Nutrigenomics and gene expression analysis
- Nutritional interventions in humans and in animal models
- Epignetics and chromatin organisation study
- Hormone signaling
- Skeletal muscle and adipose tissue cell culture

Methodologies used

• Meugnier E, Faraj M, Rome S, Beauregard G, Michaut A, Pelloux V, Chiasson JL, Laville M, Clement K, Vidal H, Rabasa-Lhoret R
(2007). Acute hyperglycemia induces a global downregulation of gene expression in adipose tissue and skeletal muscle of healthy
subjects. DIABETES, 56(4), 992-9

• Bonnard C, Durand A, Peyrol S, Chanseaume E, Chauvin MA, Morio B, Vidal H, Rieusset J (2008). Mitochondrial dysfunction
results from oxidative stress in the skeletal muscle of diet-induced insulin-resistant mice. JOURNAL OF CLINICAL INVESTIGATION,
118(2), 789-800

• Meugnier E, Bossu C, Oliel M, Jeanne S, Michaut A, Sothier M, Brozek J, Rome S, Laville M, Vidal H (2007). Changes in gene
expression in skeletal muscle in response to fat over feeding in lean men. Obesity (Silver Spring, Md.), 15(11), 2583-2594

• Granjon A, Gustin MP, Rieusset J, Lefai E, Meugnier E, Güller I, Cerutti C, Paultre C, Disse E, Rabasa-Lhoret R, Laville M, Vidal H,
Rome S (2009). The microRNA signature in response to insulin reveals its implication in the transcriptional action of insulin in human
skeletal muscle and the role of a sterol regulatory element-binding protein-1c/myocyte enhancer factor 2C pathway. Diabetes,
58(11), 2555-64

• Cozzone D, Fröjdö S, Disse E, Debard C, Laville M, Pirola L, Vidal H (2008). Isoform-specific defects of insulin stimulation of
Akt/protein kinase B (PKB) in skeletal muscle cells from type 2 diabetic patients. DIABETOLOGIA, 51(3), 512-21

• Rieusset J, Bouzakri K, Chevillotte E, Ricard N, Jacquet D, Bastard JP, Laville M, Vidal H (2004). Suppressor of cytokine signaling
3 expression and insulin resistance in skeletal muscle of obese and type 2 diabetic patients. DIABETES, 53(9), 2232-41

Martine Laville / Hubert Vidal
Nutritional Adaptations, Environment and Diabetes

Lyon CarMeN / Hubert Vidal

Translational research in nutrition and metabolic disease.

Research brief
Our main objectives are to define the adaptive mechanisms involved in the physiological responses to
nutritional environment and to understand how and why these adaptive mechanisms do contribute to
the development of metabolic diseases (type 2 diabetes, obesity) and their complications.
We investigate  the adaptive responses in 3 different situations involved in the development of
metabolic diseases:
- calorie excess and positive energy balance situation during over-nutrition protocols,
- in utero exposition to food pollutants present in the maternal diet in the context of obesity,
- modification of meal frequency and structure.

In these 3 different but complementary situations, we  characterize  the biological and molecular
processes responsible for metabolic modifications, change in eating behavior and development of
troubles (weight gain, insulin resistance, endocrine disorders). Studies combine animal models and
human investigations. For clinical studies, comparisons between healthy subjects, established patients
(obese individuals and type 2 diabetic patients) and subjects with high risk of obesity or type 2 diabetes
are performed with the aim of identifying potential altered mechanisms.

Inserm / Université de Lyon 1 (Université Claude Bernard)

Key facts

• Team:
Researchers: 11
Technicians: 8
PhD students: 4
Postdoc fellows: 2
• Translational

approaches:
Patents: 2
Clinical research grants: 14
Industry partners: 8
• International research

links:
Europe, Australia

Keywords
• Nutrigenomics
• overfeeding
• food pollutants
• body composition
• metabolic flexibility
• insulin resistance
• gene expression analysis
• microarray
• epigenetics
• clinical investigation
• hyperinsulinemic clamp.

Biological
resources
• human skeletal muscle
cell bank
• human muscle and
adipose tissue biobanks

Contact: Martine Laville
martine.laville@chu-lyon.fr
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Publications

• Drosophila and Mouse gnotobiology
• Functional genomics
• Drosophila and Lactobacilli forward and reverse genetics
• Experimental Evolution.
• Nutritional manipulation

Methodologies used

• Combe BE, Defaye A, Bozonnet N, Puthier D, Royet J, Leulier F (2014). Drosophila Microbiota Modulates Host Metabolic Gene
Expression via IMD/NF-B Signaling. PLOS ONE, 9(4), e94729

• Erkosar B, Storelli G, Defaye A, Leulier F (2013). Host-intestinal microbiota mutualism: "learning on the fly". Cell host & microbe,
13(1), 8-14

• Storelli G, Defaye A, Erkosar B, Hols P, Royet J, Leulier F (2011). Lactobacillus plantarum promotes Drosophila systemic growth by
modulating hormonal signals through TOR-dependent nutrient sensing. Cell metabolism, 14(3), 403-14

• Leulier F, Royet J (2009). Maintaining immune homeostasis in fly gut. NATURE IMMUNOLOGY, 10(9), 936-8

• Lhocine N, Ribeiro PS, Buchon N, Wepf A, Wilson R, Tenev T, Lemaitre B, Gstaiger M, Meier P, Leulier F (2008). PIMS modulates
immune tolerance by negatively regulating Drosophila innate immune signaling. Cell host & microbe, 4(2), 147-58

• Leulier F, Lemaitre B (2008). Toll-like receptors--taking an evolutionary approach. Nature reviews. Genetics, 9(3), 165-78

François Leulier
Functional genomics of host/intestinal bacteria
interactions
Lyon UMR 5242 / Vincent Laudet

We have developped an original model to study host/microbiota interaction which has
a great potential for functional and mechanistic studies thanks to its simplicity and
genetic tractability

Research brief
Metazoans establish reciprocal interactions with their commensal bacterial communities (i.e
microbiota). Despite recent progress, a clear view of the physiological benefits associated with
host/microbiota relationship remains elusive. Hence the molecular mechanisms through which the
microbiota exerts its beneficial influences are still largely undefined. Hence, the goals of our research
programs are two folds:
(1) Decipher the molecular dialogue governing the mutualistic interaction between intestinal bacteria
and their host. To this end, we are using an animal model, Drosophila melanogaster and one of its
natural commensal, Lactobacillus plantarum. We are developing a multiscale functional approach to
identify the mechanisms that underly their mutualistic relationship by initially focusing on L.plantarum
mediated host juvenile growth promotion. Our approaches aim at identifying both the bacterial and host
genetic networks required to sustain a mutualistic relationship. We are also translating our discoveries
to mammalian models by studying the impact of selected strains of L.plantarum on mice juvenile
growth.
(2) Identify and characterize new potential Lactobacilli probiotic strains beneficial to host biology by
mean of in vivo functional screens using the Drosophila model and tailored bacterial experimental
evolution strategies to generate "optimized" probiotic strains.

CNRS / Ecole Normale Supérieure de Lyon / Université de Lyon
1 (Université Claude Bernard)

Key facts

• Team:
Researchers: 2
Technicians: 3
PhD students: 2
Postdoc fellows: 5
• Translational

approaches:
Patents: -
Clinical research grants: -
Industry partners: 1
• International research

links:
Europe

Keywords
• Microbiota
• Microbiome
• Probiotics
• Lactobacilli
• Drosophila
• Growth
• Nutrition
• Functional genomics
• genetics
• gnotobiology
• nutritional manipulation

Biological
resources
• Library of Lactobacilli
isolates for functional
screening /
• in vivo animal models for
functional screening of
candidate probiotics

Contact: François Leulier
francois.leulier@ens-lyon.fr
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Publications

• Cellular and molecular biology
• Transcriptomics and proteomics
• Functional genetics
• Cellular and animal models
• Epidemiology, population studies and cohorts

Methodologies used

• Peyrin-Biroulet Laurent, Beisner Julia, Wang Guoxing, Nuding Sabine, Oommen Sajit, Kelly Denise, Parmentier-Decrucq Erika,
Dessein Rodrigue, Merour Emilie, Chavatte Philippe, Grandjean Teddy, Bressenot Aude, Desreumaux Pierre, Colombel Jean-
Frederic, Desvergne Beatrice, Stange Eduard, Wehkamp Jan, Chamaillard Mathias (2010). PPAR-gamma activation is required for
maintenance of innate antimicrobial immunity in the colon. Proc. Natl. Acad. Sci. USA, 107(19), 8772-8777

• Battaglia-Hsu SF, Akchiche N, Noel N, Alberto JM, Jeannesson E, Orozco-Barrios CE, Martinez-Fong D, Daval JL, Guéant JL
(2009). Vitamin B12 deficiency reduces proliferation and promotes differentiation of neuroblastoma cells and up-regulates PP2A,
proNGF, and TACE. Proceedings of the National Academy of Sciences of the United States of America, 106(51), 21930-5

• Bossenmeyer-Pourié C, Blaise S, Pourié G, Tomasetto C, Audonnet S, Ortiou S, Koziel V, Rio MC, Daval JL, Guéant JL, Beck B
(2010). Methyl donor deficiency affects fetal programming of gastric ghrelin cell organization and function in the rat. The American
journal of pathology, 176(1), 270-7

• Akchiche N, Bossenmeyer-Pourié C, Pourié G, Koziel V, Nédélec E, Guéant JL, Daval JL (2010). Differentiation and neural
integration of hippocampal neuronal progenitors: Signaling pathways sequentially involved. Hippocampus, 20(8), 946-961

• Feillet F, Merten M, Battaglia-Hsu SF, Rabier D, Kobayashi K, Straczek J, Brivet M, Favre E, Guéant JL (2008). Evidence of
cataplerosis in a patient with neonatal classical galactosemia presenting as citrin deficiency. JOURNAL OF HEPATOLOGY, 48(3),
517-22

• Romano A, Viola M, Guéant-Rodriguez RM, Gaeta F, Valluzzi R, Guéant JL (2007). Brief communication: tolerability of meropenem
in patients with IgE-mediated hypersensitivity to penicillins. Annals of internal medicine, 146(4), 266-9

Jean-Louis Gueant
NUTRITION - GENETICS AND EXPOSURE TO
ENVIRONMENTAL RISK FACTORS
Vandoeuvre-lès-Nancy U 954 / Jean-Louis Gueant

Links between micronutrients of the one-carbon metabolism and environment,
epigenetics and signaling in early life and subsequent aging, evidenced by original
cellular and animal models, rare metabolic diseases, and confirmed in population
studies on prospective and case-control cohorts worldwide

Research brief
Epidemiological and experimental studies have identified the importance of nutrition and metabolism in
the occurrence of neurodegenerative, metabolic, cardiovascular diseases and cancer. Methyl donors
play a modulating role in the association of nutrigenetic and epigenetic determinants with diseases.
Recently, the exposure to environmental risk factors was taken into account in large public health
studies. Evaluation of these risk factors requires large scale studies with robust biomarkers, in
interactions with other predictive factors. We aim to evaluate short and long term effects of deficiency in
methyl donors/precursors in the early period of life and during aging. Our field of interest is focused on
nutrigenetic and nutrigenomic mechanisms of the one-carbon metabolism, and the environmental risk
factors clearly identified and accessible for the use of quantifiable exposure. This choice is justified by
the strong interactions between the one-carbon metabolism and epigenetic mechanisms, cellular
stress, inflammation, genotoxicity and immunomodulation. The project is built according to a
transversal approach with the use of relevant cellular and animal models and the validation of
experimental pathomechanisms in population studies. A national reference centre of inherited
metabolic diseases is led by investigators of the Unit.

Inserm / Université de Nancy 1 (Université Henri Poincaré)

Key facts

• Team:
Researchers: 27
Technicians: 14
PhD students: 25
Postdoc fellows: 1
• Translational

approaches:
Patents: 1
Clinical research grants: 7
Industry partners: 2
• International research

links:
Europe, United States,
Mexico, Togo, Benin

Keywords
• Micronutrients
• methyl donors
• environment
• epigenetics
• signaling
• Animal and cellular
models
• gene transfection
• population studies
• functional genetics
• metabolomics

Biological
resources
• Transfected cell lines
• Human and animal
biobanks
• Cohorts

Contact: Jean-Louis Gueant
(33) 3 83 68 32 92 Jean-Louis.Gueant@medecine.uhp-nancy.fr
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An animal model for studying diet deficiency in methyl donors

Female rats receive a standard diet or a diet lacking B12, folate and choline during gestation and lactation. Deficiency is associated to
impaired one-carbon metabolism in the offspring with increased homocysteine, along with growth retardation and defects of various
organs, including the brain. Despite restoration of a normal diet at weaning, early exposure to methyl donor deficiency is linked to long
lasting functional disabilities (THF = tetrahydrofolate) (Am J Pathol, 2007; PNAS, 2009)

Model of Vitamin B12 cellular deficiency by stable transfection of NIE-115
neuronal cells

A: Experimental design of vitamin B12 cellular sequestration. B: Confocal analysis showing colocalization of the TO and OT chimeric
proteins with endoplasmic reticulum in transfected cells. C : Effects on the growth and differentiation of cultured cells. D: Effects on
PSD-95 (neuroplasticity). Abbreviations : D, growth delay in days; TO, Transcobalamin-oleosin expressing cells (with B12
sequestration); OT, Oleosin expressing cells (no B12 sequestration, used as control) (PNAS, 2009)

Atrophy, inflammation and abnormal ghrelin localisation in stomach of methyl
donor-deficient rats

Increased expression of TIMP 1 and Cox 2 in the gastric oxyntic mucosa of methyl donor-deficient (MDD) rats. Abnormal localisation of
ghrelin cells in the pit region of the gastric oxyntic mucosa in MDD 21 day-old rats. Decreased plasma ghrelin concentration (pg/ml)
whithout changes in Ghrelin mRNA expression in MDD 21 day-old rats (GL = gastric lumen) (Am J Pathol, 2010)
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Publications

• Randomized clinical trial in cancer patients, Analysis of metabolism in humans and rodents
(calorimetric chambers), Mouse and rat models of breast tumors and metastases, Epithelial and
endothelial cell cultures (proliferation, migration, invasion, tubulogenesis), Electrophysiology of cancer
cells (automated platform in development), Lipid biochemistry (chromatography, spectrometry) and
chemical synthesis, Bioenergetics analysis of mitochondrial functions, Molecular and cellular tools
(cloning, siRNA, PCR and Western blotting, lentivirus transfection), Bright field, phase contrast and
fluorescence microscopy.

Methodologies used

• Bougnoux P, Hajjaji N, Maheo K, Couet C, Chevalier S. (2010). Fatty acids and breast cancer: sensitization to treatments and
prevention of metastatic regrowth. Progress in Lipid Research, 49(1), 76-86

• Dumas JF, Goupille C, Julienne CM, Pinault M, Chevalier S, Bougnoux P, Servais S, Couet C (2011). Efficiency of oxidative
phosphorylation in liver mitochondria is decreased in a rat model of peritoneal carcinosis. JOURNAL OF HEPATOLOGY, 54(2), 320-
7

• Mahéo K, Chevalier S, Vibet S, Bougnoux P, Richard S, Serrière S, Bleuzen A, Tranquart F, Goupille C (2012). Non-invasive
quantification of tumor vascular architecture during docetaxel-chemotherapy. Breast cancer research and treatment, 134(3), 1013-25

• Kornfeld S, Goupille C, Vibet S, Chevalier S, Pinet A, Lebeau J, Tranquart F, Bougnoux P, Martel E, Maurin A, Richard S,
Champeroux P, Mahéo K (2012). Reducing endothelial NOS activation and interstitial fluid pressure with n-3 PUFA offset tumor
chemoresistance. Carcinogenesis, 33(2), 260-7

• Chantôme A, Potier-Cartereau M, Clarysse L, Fromont G, Marionneau-Lambot S, Guéguinou M, Pagès JC, Collin C, Oullier T,
Girault A, Arbion F, Haelters JP, Jaffrès PA, Pinault M, Besson P, Joulin V, Bougnoux P, Vandier C (2013). Pivotal role of the lipid
Raft SK3-Orai1 complex in human cancer cell migration and bone metastases. Cancer research, 73(15), 4852-61

• Wannous R, Bon E, Mahéo K, Goupille C, Chamouton J, Bougnoux P, Roger S, Besson P, Chevalier S (2013). PPAR mRNA
expression, reduced by n-3 PUFA diet in mammary tumor, controls breast cancer cell growth. Biochimica et biophysica acta,
1831(11), 1618-25

Stephan Chevalier
Nutrition, Growth and Cancer
Tours U 1069 / Stephan Chevalier

Our objectives are to establish a rationale for implementing clinical trials using
specific lipid nutrients to increase anticancer treatment efficacy, to prevent
metastasis, to limit therapeutic relapse in chronic forms of breast cancers, to fight
cancer cachexia and allow better tolerance to drugs.

Research brief
Nutritional factors, particularly dietary lipids, can influence breast and prostate cancer survival,
irrespective of genomic alterations. Our research project “Lipids and Cancer” overlaps the two fields
Nutrition and Cancer, with a specialty in lipid biochemistry. At the clinical level, the team aims at
identifying, and testing, the lipid nutrients that increase the tumor sensitivity to anticancer agents and/or
delay breast cancer recurrence and metastases. The roles of lipids (alkyl-lipids, DHA, EPA,
cardiolipins) and antioxidant molecules involved in these effects, are multiple. Our second set of goals
is to characterize the molecular and cellular bases of these effects on defined therapeutic targets in
cancer cells and mammary tumors in rodent models. Our team investigates: (a) the signaling pathways
(VEGF, PI3K, PPAR, ORAI, STIM) involved in the sensitization of the tumor itself and/or its
vascularization, to anticancer treatment such as taxanes and anthracyclins (b) the role and chemical
inhibition of ion channels (Nav1.5, SK3, P2X7) and membrane transporters (NHE1) on the regulation of
cell motility and invasiveness and on metastases occurrence and (c) the changes in mitochondrial
bioenergetics and defect of oxidative phosphorylation occurring during denutrition and cancer cachexia.
Our laboratory is as principal investigator of the "Lipides" regional project of "ARD Biomedicaments"
and holds an important position in scientifics networks of Cancéropôle Grand Ouest.

Inserm / CHU / Université de Tours (Université Francois
Rabelais)

Key facts

• Team:
Researchers: 21
Technicians: 6
PhD students: 9
Postdoc fellows: 4
• Translational

approaches:
Patents: 5
Clinical research grants: 2
Industry partners: 3
• International research

links:
Europe, United States

Keywords
• Breast cancer
• prostate cancer
• diet
• polyunsaturated fatty
acids
• DHA
• EPA
• CLA
• tumor chemosensitization
• lipidome
• ion channels
• membrane transporters
• invasiveness
• cell migration
• tumor vascularization
• mitochondrial
bioenergetics.

Biological
resources
• Breast Cancer cell
cultures
• Prostate Cancer cell
cultures
• Rodent models of
mammary tumor
• Biobank of human
adipose tissues
• Metastatic Breast Cancer
Patients

Contact: Stephan Chevalier
stephan.chevalier@univ-tours.fr
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Publications

• Intestinal models: cell lines, human intestinal explants, experimental colitis
• Proteomics: mass spectrometric analysis and in vivo isotopic studies
• Body Composition in rodents and humans (DEXA)
• Digestive function investigation platform (motility, sensitivity, endoscopy)
• Neurostimulation and neuronavigation systems

Methodologies used

• Bertiaux-Vandaële N, Youmba SB, Belmonte L, Lecleire S, Antonietti M, Gourcerol G, Leroi AM, Déchelotte P, Ménard JF, Ducrotté
P, Coëffier M (2011). The expression and the cellular distribution of the tight junction proteins are altered in irritable bowel syndrome
patients with differences according to the disease subtype. The American journal of gastroenterology, 106(12), 2165-73

• Coëffier M, Claeyssens S, Bensifi M, Lecleire S, Boukhettala N, Maurer B, Donnadieu N, Lavoinne A, Cailleux AF, Déchelotte P
(2011). Influence of leucine on protein metabolism, phosphokinase expression, and cell proliferation in human duodenum1,3. The
American journal of clinical nutrition, 93(6), 1255-62

• Goichon A, Coëffier M, Claeyssens S, Lecleire S, Cailleux AF, Bôle-Feysot C, Chan P, Donnadieu N, Lerebours E, Lavoinne A,
Boyer O, Vaudry D, Déchelotte P (2011). Effects of an enteral glucose supply on protein synthesis, proteolytic pathways, and
proteome in human duodenal mucosa. The American journal of clinical nutrition, 94(3), 784-94

• Belmonte L, Beutheu Youmba S, Bertiaux-Vandaële N, Antonietti M, Lecleire S, Zalar A, Gourcerol G, Leroi AM, Déchelotte P,
Coëffier M, Ducrotté P (2012). Role of toll like receptors in irritable bowel syndrome: differential mucosal immune activation according
to the disease subtype. PLOS ONE, 7(8), e42777

• Coquerel Q, Sinno MH, Boukhettala N, Coëffier M, Terashi M, Bole-Feysot C, Breuillé D, Déchelotte P, Fetissov SO (2012).
Intestinal inflammation influences -MSH reactive autoantibodies: relevance to food intake and body weight.
Psychoneuroendocrinology, 37(1), 94-106

• Charpentier C, Marion-Letellier R, Savoye G, Nicol L, Mulder P, Aziz M, Vera P, Déchelotte P, Savoye-Collet C (2012). Magnetic
resonance colonography in rats with TNBS-induced colitis: a feasibility and validation study. Inflammatory bowel diseases, 18(10),
1940-9

Pierre Déchelotte
Nutrition, inflammation and dysfunction of the brain-gut
axis
Rouen INSERM UMR 1073 / Pierre

Déchelotte

Our research focuses on inflammatory bowel diseases and eating disorders
performing translational research in close relationship between academic units,
clinical departments and industrials to develop rapidely new therapeutics.

Research brief
The research of our group, integrated in the IRIB Institute, are mainly dedicated to the study of eating
disorders, irritable bowel syndrome (IBS) and inflammatory bowel diseases (IBD). These pathologies
share common features of intestinal inflammation and dysregulation of the gut-brain axis and offer
great opportunities for innovative therapeutic strategies (immunonutrition, neurostimulation). Our
projects explore the underlying mechanisms of these diseases from the molecular level to clinical trials.
This broad range of research from the bench to the bedside is the result of our research strategy that
brings together basic and clinical sciences, in a tight collaboration between laboratory scientists and
health professionals. Our dynamic research team has an active research strategy which also drives the
translation of research from the laboratory to patenting and creation of biotech company
entrepreneurship (Brainworks Applied®).

Inserm / Université de Rouen

Key facts

• Team:
Researchers: 18
Technicians: 6
PhD students: 8
Postdoc fellows: 1
• Translational

approaches:
Patents: 7
Clinical research grants: 6
Industry partners: 2
• International research

links:
Europe, United States,
Japan

Keywords
• Nutrients
• eating disorders
• intestinal inflammation
• intestinal metabolism
• autoantibodies
• biomarkers
• neurostimulation
• immunonutrition
• innovative nutrition
formulas

Biological
resources
• Cohorts of patients (IBS,
IBD, eating disorders)
• Intestinal models: cell
lines (HCT-8, Caco-2),
human intestinal explants,
experimental colitis

Contact: Pierre Déchelotte
Pierre.Dechelotte@chu-rouen.fr
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Publications

• Cell culture experiments
• Biological evaluation (qPCR, Western blotting, flow cytometry…)
• High throughput screening (micro-array: RNA and miRNA expression; DNA methylation)
• Preclinical models and metabolic phenotyping
• Clinical studies
• Patient follow-up via establishment of cohorts

Methodologies used

• Bernot D, Stalin J, Stocker P, Bonardo B, Scroyen I, Alessi MC, Peiretti F (2011). Plasminogen activator inhibitor 1 is an
intracellular inhibitor of furin proprotein convertase. Journal of cell science, 124(Pt 8), 1224-30

• Gouranton E, Thabuis C, Riollet C, Malezet-Desmoulins C, El Yazidi C, Amiot MJ, Borel P, Landrier JF (2011). Lycopene inhibits
proinflammatory cytokine and chemokine expression in adipose tissue. The Journal of nutritional biochemistry, 22(7), 642-8

• Berenguer M, Zhang J, Bruce MC, Martinez L, Gonzalez T, Gurtovenko AA, Xu T, Le Marchand-Brustel Y, Govers R (2011).
Dimethyl sulfoxide enhances GLUT4 translocation through a reduction in GLUT4 endocytosis in insulin-stimulated 3T3-L1
adipocytes. Biochimie, 93(4), 697-709

• Bernot D, Barruet E, Poggi M, Bonardo B, Alessi MC, Peiretti F (2010). Down-regulation of tissue inhibitor of metalloproteinase-3
(TIMP-3) expression is necessary for adipocyte differentiation. The Journal of biological chemistry, 285(9), 6508-14

• Berenguer M, Martinez L, Giorgetti-Peraldi S, Le Marchand-Brustel Y, Govers R (2010). A serum factor induces insulin-independent
translocation of GLUT4 to the cell surface which is maintained in insulin resistance. PLOS ONE, 5(12), e15560

• Landrier JF, Gouranton E, El Yazidi C, Malezet C, Balaguer P, Borel P, Amiot MJ (2009). Adiponectin expression is induced by
vitamin E via a peroxisome proliferator-activated receptor gamma-dependent mechanism. Endocrinology, 150(12), 5318-25

Franck Peiretti
Nutrition, Obesity and Thrombotic risk (NORT)
Micronutrients, Adipose Tissue and Insulin Resistance

Marseille UMR 1062 Inserm 1260 Inra /
Marie-Christine Alessi

The metabolic syndrome has reached epidemic proportion. Abdominal obesity and
insulin resistance play a central role in the development of this syndrome. The team’s
goal is to identify nutritional and therapeutical strategies to improve adipocyte
homeostasis and prevent or reduce insulin resistance.

Research brief
The metabolic syndrome (MS) is a cluster of metabolic derangements that are associated with primary
disturbance in adipose tissue. The resulting disorders define MS as increased waist circumference,
decreased serum high-density lipoprotein, increased serum triglycerides levels, hypertension and
fasting hyperglycemia. Insulin resistance and visceral obesity have been recognized as the most
important pathogenic factors. MS account for the majority of cardiovascular disease risk in European
and US population.
The general aim of the team is to identify nutritional and therapeutical strategies to improve adipocyte
homeostasis and to prevent or reduce insulin resistance in patient at risk.
The characterization of the effects of micronutrients (Vitamin D, carotenoids, Vitamin C) on adipocytes
and adipose tissue gene expression, their metabolic impact as well as the study of their effects on
insulin resistance will provide arguments for the role of dietary micronutrients in preventing the
development of key features of the MS.
Insulin resistance at the level of adipose tissue results in excess release of free fatty acids that
participate to the development of the MS and type 2 diabetes. The effects of micronutrients and natural
or newly designed molecules will be studied in two specific processes involved in insulin sensitivity:
Glut 4 translocation and insulin receptor maturation. The impact of modifications of these processes on
insulin sensitivity will be validated in vivo.

Inserm / INRA / Université de Aix-Marseille 2 (Université de la
Méditerranée)

Key facts

• Team:
Researchers: 8
Technicians: 3
PhD students: 5
Postdoc fellows: 2
• Translational

approaches:
Patents: 1
Clinical research grants: 2
Industry partners: 1
• International research

links:
Europe, United States, Asia

Keywords
• Adipose tissue
• Nutrition
• Insulin resistance
• Micronutrients
• Vitamins

Biological
resources
• Animal models
• Cell lines

Contact: Franck Peiretti
Franck.Peiretti@univmed.fr
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Metabolic syndrome is a disorder that affects 20% of the French population and that increases the risk for cardiovascular disease and
diabetes.

Micronutrients modulate the proinflammatory profile of adipose tissue

Using preclinical mouse model of obesity and high throughput approaches, the team has demonstrated the ability of micronutrients to
alter gene expression in adipose tissue. For instance, lycopene reduces proinflammatory cytokine and chemokine expression of
adipose tissue explants from mice subjected to a HFD.

GLUT4 translocation and Insulin receptor maturation

The team has unique expertises in the study of GLUT4 translocation and in the study of the cleavages that affect insulin receptor. A
serum factor was shown to induce insulin-independent translocation of GLUT4 to the cell surface (a). Expression of the antifibrinolytic
factor PAI-1 was shown to inhibit furin-dependent maturation of insulin receptor and insulin signaling (b).
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Publications

• Animal experiments
• Cell culture
• GC-MS
• HPLC
• Intervention studies on healthy subjects and on insulin resistant subjects (obese, type 2 diabetic and
subjects with metabolic syndrome)
• Molecular biology
• Multivariate analysis and diet modeling
• Nutrition Education Interventions
• Stable isotope kinetic studies

Methodologies used

• Reboul E, Goncalves A, Comera C, Bott R, Nowicki M, Landrier JF, Jourdheuil-Rahmani D, Dufour C, Collet X, Borel P (2011).
Vitamin D intestinal absorption is not a simple passive diffusion: evidences for involvement of cholesterol transporters. MOLECULAR
NUTRITION & FOOD RESEARCH, 55(5), 691-702

• Lecompte S, Szabo de Edelenyi F, Goumidi L, Maiani G, Moschonis G, Widhalm K, Molnár D, Kafatos A, Spinneker A,
Breidenassel C, Dallongeville J, Meirhaeghe A, Borel P (2011). Polymorphisms in the CD36/FAT gene are associated with plasma
vitamin E concentrations in humans. The American journal of clinical nutrition, 93(3), 644-51

• Reboul E, Borel P (2011). Proteins involved in uptake, intracellular transport and basolateral secretion of fat-soluble vitamins and
carotenoids by mammalian enterocytes. Progress in lipid research, 50(4), 388-402

• Wolff E, Vergnes MF, Portugal H, Defoort C, Amiot-Carlin MJ, Lairon D, Nicolay A (2011). Cholesterol-absorber status modifies the
LDL cholesterol-lowering effect of a Mediterranean-type diet in adults with moderate cardiovascular risk factors. The Journal of
nutrition, 141(10), 1791-8

• Maillot M, Issa C, Vieux F, Lairon D, Darmon N (2011). The shortest way to reach nutritional goals is to adopt Mediterranean food
choices: evidence from computer-generated personalized diets. The American journal of clinical nutrition, 94(4), 1127-37

• Nogueira JP, Maraninchi M, Béliard S, Padilla N, Duvillard L, Mancini J, Nicolay A, Xiao C, Vialettes B, Lewis GF, Valéro R (2012).
Absence of acute inhibitory effect of insulin on chylomicron production in type 2 diabetes. Arteriosclerosis, thrombosis, and vascular
biology, 32(4), 1039-44

Patrick Borel
Nutrition, Obesity and Thrombotic risk (NORT)
Nutritional & Genetic Factors that Affect Absorption,
Postprandial Metabolism & Status of Lipid Micronutrients

Marseille UMR 1062 Inserm 1260 Inra /
Marie-Christine Alessi

There is a huge inter-individual variability in status of lipid micronutrients. Our team
aims to identify the main factors that modulate the status of these lipid
(micro)nutrients through a translational research approach from cells studies to
nutrient-gene interaction studies in cohorts.

Research brief
Numerous lines of evidence suggest that lipid micronutrients (LMs: fat soluble vitamins, carotenoids
and phytosterols) have beneficial effects on degenerative diseases as well as on atherogenesis.
Astonishingly dietary, environmental and genetic variations that affect absorption and postprandial
metabolism of LMs are barely known. The aim of the team is to study these factors from the molecular
to the clinical and population level.
 The first objective focuses on the molecular mechanisms of LM digestion and absorption. Main topics
are to study the fate of LM in the gastro-intestinal lumen and to identify proteins involved in their
intestinal absorption.
The second objective is to identify the factors such as diet, environment or genetic variations (SNP,
CNV…) that modulate LM absorption and postprandial metabolism. We use different approaches, from
in vitro to human studies on healthy and/or insulin resistant subjects (obese, type 2 diabetic patients,
metabolic syndrome).
The third objective is to identify which food choices are able to promote an optimal intake of LMs in the
context of a balanced diet. Diet modeling approaches are used to analyze the feasibility of nutritional
recommendations, their compatibility with other determinants of food choices, and their translation into
concrete dietary advice.
Data generated will result in optimized dietary and treatments recommendations in order to optimize
lipids and LM intake in healthy and insulin resistant subjects.

Inserm / INRA / Université de Aix-Marseille 2 (Université de la
Méditerranée)

Key facts

• Team:
Researchers: 11
Technicians: 3
PhD students: 3
Postdoc fellows: 3
• Translational

approaches:
Patents: -
Clinical research grants: 2
Industry partners: 5
• International research

links:
Europe, United States,
Canada

Keywords
• Bioavailability
• sterols
• Determinants of food
choices
• Fat-soluble vitamins
• Genetic variants
• Insulino resistance
• Lipids
• Micronutrients
• nutrigenetics
• Nutrition
• Postprandial
• vitamins

Biological
resources
• Animal experiments in
rodents (including
transgenic mice)
• Dietary surveys in general
and specific populations
• Human subjects and
patients
• Intestinal cell lines

Contact: Patrick Borel
Patrick.Borel@univ-amu.fr
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Proteins involved in uptake, transport and secretion pathways of vitamin A, D, E, and K and of carotenoids across the enterocyte. Vit,
vitamin; bC, b-carotene; Lut,lutein; Lyc, lycopene; Car, carotenoids. (A) Retinol putative specific transporter; (B) phylloquinone putative
specific transporter; (C) unidentified apical efflux transporter; (D) passive diffusion; (E) unidentified basolateral efflux transporter; ? =
putative pathway.

The role of the enterocyte  in the dyslipidemia of insulin resistant states: surproduction mechanisms of intestinal triglycerides rich
lipoprotein (chylomicrons).
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Publications

• These topics are tackled by approaches combining clinical studies in humans (obesity, dietary
interventions and physical activity), phenotyping of transgenic mouse models and studies on cellular
models (primary cultures of human fat and skeletal muscle cells).

Methodologies used

• Ribet C, Montastier E, Valle C, Bezaire V, Mazzucotelli A, Mairal A, Viguerie N, Langin D (2010). Peroxisome proliferator-activated
receptor-alpha control of lipid and glucose metabolism in human white adipocytes. Endocrinology, 151(1), 123-33

• Bezaire V, Mairal A, Ribet C, Lefort C, Girousse A, Jocken J, Laurencikiene J, Anesia R, Rodriguez AM, Ryden M, Stenson BM,
Dani C, Ailhaud G, Arner P, Langin D (2009). Contribution of adipose triglyceride lipase and hormone-sensitive lipase to lipolysis in
hMADS adipocytes. The Journal of biological chemistry, 284(27), 18282-91

• Capel F, Klimcáková E, Viguerie N, Roussel B, Vítková M, Kováciková M, Polák J, Kovácová Z, Galitzky J, Maoret JJ, Hanácek J,
Pers TH, Bouloumié A, Stich V, Langin D (2009). Macrophages and adipocytes in human obesity: adipose tissue gene expression
and insulin sensitivity during calorie restriction and weight stabilization. Diabetes, 58(7), 1558-67

• Lafontan M, Langin D (2009). Lipolysis and lipid mobilization in human adipose tissue. Progress in lipid research, 48(5), 275-97

• Mazzucotelli A, Viguerie N, Tiraby C, Annicotte JS, Mairal A, Klimcakova E, Lepin E, Delmar P, Dejean S, Tavernier G, Lefort C,
Hidalgo J, Pineau T, Fajas L, Clément K, Langin D (2007). The transcriptional coactivator peroxisome proliferator activated receptor
(PPAR)gamma coactivator-1 alpha and the nuclear receptor PPAR alpha control the expression of glycerol kinase and metabolism
genes independently of PPAR gamma activation in human white adipocytes. Diabetes, 56(10), 2467-75

• Seale P, Kajimura S, Yang W, Chin S, Rohas LM, Uldry M, Tavernier G, Langin D, Spiegelman BM (2007). Transcriptional control
of brown fat determination by PRDM16. Cell metabolism, 6(1), 38-54

Dominique Langin
Obesity Research Laboratory
Toulouse U 1048 / Angelo Parini

Our translational approach goes from discovery of novel pathways and regulations in
clinical studies to molecular deciphering of the mechanisms in human cell and
transgenic mouse models, thus ascertaining relevance of our projects in the context
of human obesity and its metabolic consequences.

Research brief
The Obesity Research Laboratory explores new aspects of fatty acid metabolism in adipocytes and
skeletal muscle cells and investigates the crosstalk between metabolic and inflammatory pathways in
adipose tissue. Modifying adipocyte metabolism either through lipolysis blockade or increased fatty acid
utilization may have two beneficial effects: decrease the release of deleterious fatty acids into the
bloodstream and alleviate adipose tissue inflammation and production of harmful macrophage
adipokines. At the level of skeletal muscle, we hypothesize that a dysregulation of the breakdown of
intramyocellular triglycerides by metabolic lipases can contribute to lipotoxicity and insulin resistance.
Currently, we are pursuing work on lipases (HSL and ATGL) and the neurohumoral control of lipolysis
and, their impact on fatty acid metabolism and insulin signaling. Another part of our project is devoted
to the stimulation of oxidative capacity in human white adipocytes and acquirement of brown fat cell
features. Gene expression profiles are determined in adipose tissue from subjects with various obesity
and metabolic status or undergoing diet and physical activity interventions. The strong inverse relation
between adipocyte metabolic capacity and adipose tissue immune response has prompted research
programs aimed at investigating the consequences of the modulation of fat cell metabolism (e.g.,
lipolysis) on adipose tissue inflammation.

Inserm / Université de Toulouse 3 (Université Paul Sabatier)

Key facts

• Team:
Researchers: 11
Technicians: 6
PhD students: 3
Postdoc fellows: 2
• Translational

approaches:
Patents: -
Clinical research grants: 5
Industry partners: 3
• International research

links:
Europe, United States

Keywords
• Obesity
• adipose tissue
• skeletal muscle
• lipolysis
• fatty acid metabolism
• inflammation
• adipokines
• insulin resistance
• calorie restriction
• physical exercise
• dietary intervention
• Functional genomics
• gene expression profiling
• lipid metabolism
• transgenic mice

Biological
resources
• human adipose tissue
biobanks
• primary cultures of human
fat and skeletal muscle
cells

Contact: Dominique Langin
0561325628 dominique.langin@inserm.fr

ITMO Circulation,
Metabolism, Nutrition

                       245



Excess of fat mass & Obesity complications

Obesity Research Laboratory projects
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Publications

• Mouse embryonic stem cell and human adipose-derived stem cell cultures and differentiations
• Generation of human iPS cells and multi lineage differentiation.
• Over expression (retrovirus vectors) and down expression (siRNAs) in stem cells
• Cell transplantation in mouse models

Methodologies used

• Rodriguez AM, Pisani D, Dechesne CA, Turc-Carel C, Kurzenne JY, Wdziekonski B, Villageois A, Bagnis C, Breittmayer JP, Groux
H, Ailhaud G, Dani C (2005). Transplantation of a multipotent cell population from human adipose tissue induces dystrophin
expression in the immunocompetent mdx mouse. JOURNAL OF EXPERIMENTAL MEDICINE, 201(9), 1397-1405

• Zaragosi LE, Ailhaud G, Dani C (2006). Autocrine fibroblast growth factor 2 signaling is critical for self-renewal of human multipotent
adipose-derived stem cells. STEM CELLS, 24(11), 2412-9

• Plaisant M, Fontaine C, Cousin W, Rochet N, Dani C, Peraldi P (2009). Activation of Hedgehog Signaling Inhibits Osteoblast
Differentiation of Human Mesenchymal Stem Cells. STEM CELLS, 27(3), 703-713

• Elabd C, Basillais A, Beaupied H, Breuil V, Wagner N, Scheideler M, Zaragosi LE, Massiera F, Lemichez E, Trajanoski Z, Carle G,
Euller-Ziegler L, Ailhaud G, Benhamou CL, Dani C, Amri EZ (2008). Oxytocin controls differentiation of human mesenchymal stem
cells and reverses osteoporosis. STEM CELLS, 26(9), 2399-2407

• Elabd C, Chiellini C, Carmona M, Galitzky J, Cochet O, Petersen R, Penicaud L, Kristiansen K, Bouloumie A, Casteilla L, Dani C,
Ailhaud G, Amri EZ (2009). Human Multipotent Adipose-Derived Stem Cells Differentiate into Functional Brown Adipocytes. STEM
CELLS, 27(11), 2753-2760

• Zaragosi LE, Wdziekonski B, Villageois P, Keophiphath M, Maumus M, Tchkonia T, Bourlier V, Mohsen-Kanson T, Ladoux A, Elabd
C, Scheideler M, Trajanoski Z, Takashima Y, Amri EZ, Lacasa D, Sengenes C, Ailhaud G, Clément K, Bouloumie A, Kirkland JL,
Dani C (2010). Activin A Plays a Critical Role in Proliferation and Differentiation of Human Adipose Progenitors. Diabetes, 59(10),
2513-2521

Christian Dani
Stem Cells and Differentiation
Nice U 1091 / Stéphane Noselli

Mouse embryonic stem cell, human iPS cells and human adipose-derived stem cell
cultures and differentiations

Research brief
A pool of adipocyte progenitors remains present in adipose tissue during adult life. This pool is
responsible for the potential of this tissue to expand in response to chronic energy overload. However,
factors controlling proliferation and differentiation of human adipocyte progenitors are largely unknown.
We have established stem cells derived from human adipose tissue, termed (hMADS) cells, as a cell
model for studying these processes. We have identified key regulators (such as FGF2 and activin A) of
hMADS cell self-renewal. We are investigating the plasticity of hMADS cells and factors (oxytocin,
Hedgehog, miRNAs) regulating their differentiation into osteoblasts and into white and brown
adipocytes. From a physiopathological viewpoint, the cellular origin of adipocyte progenitors in human
skeletal muscle, the control of their differentiation and their role in muscular diseases is under
investigation.
The developmental origin of adipocytes has been largely disregarded until now. Observations emerging
from adipocyte differentiation of mouse embryonic stem cells and from in vivo lineage tracing studies,
led us to reveal two origins for adipocytes in mouse.  We are developing the differentiation of induced
Pluripotent Stem cells into adipocytes as a novel model to investigate the developmental origin of
adipocytes in humans.  The aim is to address the importance of origins of the different progenitors with
respect to the functional properties of adipocytes.

CNRS / Université de Nice Sophia-Antipolis

Key facts

• Team:
Researchers: 10
Technicians: 4
PhD students: 3
Postdoc fellows: 2
• Translational

approaches:
Patents: 5
Clinical research grants: -
Industry partners: 2
• International research

links:
Europe, United States,
Japan, Australia

Keywords
• human adipocyte
progenitors
• stem cell differentiation
• cell culture
• molecular and cellular
biology

Biological
resources
• human cell lines models
for adipogenesis

Contact: Christian Dani
dani@unice.fr
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Self-renewal, differentiation and therapeutic potential of human adipose
derived stem (hMADS) cells

1) Self-renewal regulators: FGF2 and activin A. New regulators are under investigation. 2) Hedgehog, oxytocin and miRNAs in
differentiation into adipocytes and osteoblasts. Transdifferentiation of white adipocytes into brown adipocytes. 3) Potential of hMADS
cells to participate to muscle regeneration. Role of adipocyte progenitors in human dystrophic skeletal muscle. 4) Generation and
differentiation of human iPS cells into adipocytes: Developmental origin(s) of adipocyte progenitors.
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Publications

-Molecular and cellular biology
- Cell signalling
- Primary cell culture
- Animal models

Methodologies used

• Pisani DF, Djedaini M, Beranger GE, Elabd C, Scheideler M, Ailhaud G, Amri EZ (2011). Differentiation of Human Adipose-Derived
Stem Cells into "Brite" (Brown-in-White) Adipocytes. Frontiers in endocrinology, 2, 87

• Beranger GE, Pisani DF, Castel J, Djedaini M, Battaglia S, Amiaud J, Boukhechba F, Ailhaud G, Michiels JF, Heymann D, Luquet
S, Amri EZ (2014). Oxytocin reverses ovariectomy-induced osteopenia and body fat gain. Endocrinology, 155(4), 1340-52

• Bordicchia M, Liu D, Amri EZ, Ailhaud G, Dessì-Fulgheri P, Zhang C, Takahashi N, Sarzani R, Collins S (2012). Cardiac natriuretic
peptides act via p38 MAPK to induce the brown fat thermogenic program in mouse and human adipocytes. The Journal of clinical
investigation, 122(3), 1022-36

• Karbiener M, Pisani DF, Frontini A, Oberreiter LM, Lang E, Vegiopoulos A, Mössenböck K, Bernhardt GA, Mayr T, Hildner F, Grillari
J, Ailhaud G, Herzig S, Cinti S, Amri EZ, Scheideler M (2014). MicroRNA-26 family is required for human adipogenesis and drives
characteristics of brown adipocytes. Stem cells (Dayton, Ohio), 32(6), 1578-90

• Breuil V, Panaia-Ferrari P, Fontas E, Roux C, Kolta S, Eastell R, Ben Yahia H, Faure S, Gossiel F, Benhamou CL, Euller-Ziegler L,
Amri EZ (2014). Oxytocin, a new determinant of bone mineral density in post-menopausal women: analysis of the OPUS cohort. The
Journal of clinical endocrinology and metabolism, 99(4), E634-41

Ez-Zoubir Amri
Cellular and molecular regulation of fat mass
Nice U 1091 / Stéphane Noselli

Use of unique cellular model, human multipotent adipose-derived stem (hMADS) cells,
which differentiate into white adipocytes and convert into functional brown adipocytes

Research brief
Obesity reached epidemic proportions with no satisfactory treatment so far. Furthermore weight gain
and fat mass redistribution represent a worldwide problem with aging as a larger proportion of the adult
population is at risk of developing obesity, osteoporosis and associated diseases. Development of new
therapies to control fat mass and its associated diseases, will be of great interest in terms of public
health.
The objectives of our research program deal with the regulation of fat mass by two complementary
approaches that are i) to favor the recruitment of functional brown adipocytes to enhance energy
expenditure and ii) to lower the recruitment of white adipocytes by studying the role of oxytocin.
In contrast to early contention, healthy adult humans possess active brown adipose tissue with a
potential for metabolic significance. Identification of factors leading to increased mass/activity of human
brown adipose tissue are of great interest for the treatment of overweight/obesity. For this purpose, we
set up a unique cellular model, human multipotent adipose-derived stem (hMADS) cells, which
differentiate into white adipocytes and are able to convert into functional brown adipocytes. Our first
aim deals with the analysis of mechanisms of conversion of human white to brown adipocytes and to
identify potential therapeutic targets. Our second aim focus on the oxytocin involvement in the control
of fat mass and in its distribution between adipose depots in animal models.

CNRS / Inserm / Université de Nice Sophia-Antipolis

Key facts

• Team:
Researchers: 3
Technicians: -
PhD students: 2
Postdoc fellows: -
• Translational

approaches:
Patents: 2
Clinical research grants: 1
Industry partners: -
• International research

links:
Europe, United States

Keywords
• Obesity
• differentiation
• brown/brite adipocytes
• human adipose derived
stem cells
• oxytocin
• Cell culture
• gene expression
• microRNA
• lipid metabolism
• oxygen consumption

Biological
resources
• Human multipotent
adipose tissue derived stem
cells

Contact: Ez-Zoubir Amri
+33 493 37 70 82 amri@unice.fr
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Publications

• Respirometry (Oroboros and Seahorse)
• Metabolic fluxes
• ROS and potential fluorescent probes
• Molecular biology : recombinant DNA & immunodetection
• Transgenic models

Methodologies used

• Monsénégo J, Mansouri A, Akkaoui M, Lenoir V, Esnous C, Fauveau V, Tavernier V, Girard J, Prip-Buus C (2012). Enhancing liver
mitochondrial fatty acid oxidation capacity in obese mice improves insulin sensitivity independently of hepatic steatosis. JOURNAL
OF HEPATOLOGY, 56(3), 632-9

• Ahmed EK, Rogowska-Wrzesinska A, Roepstorff P, Bulteau AL, Friguet B (2010). Protein modification and replicative senescence
of WI-38 human embryonic fibroblasts. Aging cell, 9(2), 252-72

• Amiot A, Tchikviladzé M, Joly F, Slama A, Hatem DC, Jardel C, Messing B, Lombès A (2009). Frequency of mitochondrial defects
in patients with chronic intestinal pseudo-obstruction. Gastroenterology, 137(1), 101-9

• Pecqueur C, Bui T, Gelly C, Hauchard J, Barbot C, Bouillaud F, Ricquier D, Miroux B, Thompson CB (2008). Uncoupling protein-2
controls proliferation by promoting fatty acid oxidation and limiting glycolysis-derived pyruvate utilization. The FASEB journal : official
publication of the Federation of American Societies for Experimental Biology, 22(1), 9-18

• Goubern M, Andriamihaja M, Nübel T, Blachier F, Bouillaud F (2007). Sulfide, the first inorganic substrate for human cells. The
FASEB journal : official publication of the Federation of American Societies for Experimental Biology, 21(8), 1699-706

• Auré K, Fayet G, Leroy JP, Lacène E, Romero NB, Lombès A (2006). Apoptosis in mitochondrial myopathies is linked to
mitochondrial proliferation. Brain : a journal of neurology, 129(Pt 5), 1249-59

Frédéric Bouillaud
"Mitochondria, bioenergetics, metabolism and signaling"

Paris U 1016 / Pierre-Olivier Couraud

Our general objective is to study the crosstalk between mitochondrial function,
metabolism and diseases by deciphering the molecular mechanisms involved in
mitochondrial adaptation to intrinsic and/or environmental insults.

Research brief
The team results from the merging of three groups (2010-2011). The Major achievements (since 2006)
of the actors of the present team are summarized below
1) Mitochondria and metabolism
•	UCP2 knock-out switches fuel oxidative preference from fatty acid to glucose. UCP2 influences
glutamine metabolism in macrophages.
•	Mitochondrial CPT1 is a key target to increase mitochondrial fatty acid oxidation, which protects
skeletal muscle cells from lipotoxicity.
•	Mammalian mitochondria oxidize the mineral ion sulfide.
2) Mitochondria and pathophysiology
•	UCP2 knock-out aggravates type I diabetes and increases cell proliferation. UCP2 and iNOS knock-
out cancel each other in autoimmune encephalomyelitis.
•	Muscle UCP1 expression triggers damages similar to Amyotrophic Lateral Sclerosis.
•	Liver CPT1mt expression improves insulin sensitivity in obese mice independently of hepatic steatosis.
•	Mitochondrial Lon protease plays a key role in the degradation of oxidized proteins upon aging and
cancer.
•	We have standardized OXPHOS enzymatic assays for clinical diagnosis, which are now used in most
French diagnostic centers and abroad (Spain, Italy, South Africa…).
•	We uncovered new phenotypes of primary OXPHOS defects, described the natural history of diseases
due to mitochondrial deletions and shown that apoptosis was linked to mitochondrial proliferation in
mitochondrial myopathies.

Inserm / Université de Paris 05 (Université Rene Descartes)

Key facts

• Team:
Researchers: 5
Technicians: 4
PhD students: 4
Postdoc fellows: -
• Translational

approaches:
Patents: -
Clinical research grants: -
Industry partners: 1
• International research

links:
Europe

Keywords
• Mitochondria
• Metabolism
• oxidative stress
• bioenergetics
• Mitochondrial diseases
• cancer
• Respirometry
• metabolic fluxes
• Fluorescence
• xenograft
• transgenesis

Biological
resources

Contact: Frédéric Bouillaud
frederic.bouillaud@inserm.fr
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Publications

• Nutritional intervention in healthy subjects or patients and metabolic phenotyping (OGTT, clamps for
insulin sensitivity determination; Bio impedancemetry, labeled water, DEXA, imaging for body
composition determination)
• Stable isotopes technology for substrate turnover and food bioavailability determined by mass
spectrometry (GCMS, GCIRMS)
• Indirect calorimetry, doubly labeled water, actimetry and questionnaires for energy expenditure
measurement
• Muscle and/or adipose tissue biopsies for genomics and proteomics analyses
• Access to MRI and PET MRI

Methodologies used

• Bergouignan A, Momken I, Schoeller DA, Normand S, Zahariev A, Lescure B, Simon C, Blanc S (2010). Regulation of energy
balance during long-term physical inactivity induced by bed rest with and without exercise training. The Journal of clinical
endocrinology and metabolism, 95(3), 1045-53

• Bravard A, Lefai E, Meugnier E, Pesenti S, Disse E, Vouillarmet J, Peretti N, Rabas-Lhoret R, Laville M, Vidal H, Rieusset J (2011).
FTO is increased in muscle during type 2 diabetes and its over-expression in myotubes alters insulin signalling, enhances
lipogenesis and ROS production, and induces mitochondrial dysfunction. Diabetes, 60(1), 258-268

• Alligier M, Gabert L, Meugnier E, Lambert-Porcheron S, Chanseaume E, Pilleul F, Debard C, Sauvinet V, Morio B, Vidal-Puig A,
Vidal H, Laville M (2013). Visceral fat accumulation during lipid overfeeding is related to subcutaneous adipose tissue characteristics
in healthy men. The Journal of clinical endocrinology and metabolism, 98(2), 802-10

• Allirot X, Saulais L, Seyssel K, Graeppi-Dulac J, Roth H, Charrié A, Drai J, Goudable J, Blond E, Disse E, Laville M (2013). An
isocaloric increase of eating episodes in the morning contributes to decrease energy intake at lunch in lean men. PHYSIOLOGY &
BEHAVIOR, 110-111, 169-78

• Borel AL, Pépin JL, Nasse L, Baguet JP, Netter S, Benhamou PY (2013). Short sleep duration measured by wrist actimetry is
associated with deteriorated glycemic control in type 1 diabetes. Diabetes care, 36(10), 2902-8

• Sforza E, Boissier C, Martin MS, Feasson S, Barthélémy JC, Roche F (2013). Carotid artery atherosclerosis and sleep disordered
breathing in healthy elderly subjects: the Synapse cohort. Sleep medicine, 14(1), 66-70

CRNH Rhône Alpes
Human Nutrition Research Center
Lyon, Grenoble, Saint-
Etienne

Head / Martine Laville

A center of excellence in human nutrition and health from preclinical to clinical
research

Research brief
The CRNH Rhône-Alpes is a GIP, founded in 1996 and renewed until 2020. Partners are:
Research institutes (INSERM and INRA), Universities (Lyon 1, J. Fourier in Grenoble, J. Monnet in
Saint Etienne), Hospitals (Hospices Civils de Lyon, CHU Grenoble and St Etienne).
The Human Nutrition Research Center Rhône-Alpes strives to improve human nutrition and health. It
develops research programs in nutrition within the framework of national, european and international
research programs, working closely with industrial partners and researchers worldwide.
The association of more than 200 people from 20 hospital services, 3 universities and research units
(CarMeN INSERM U1060-INRA USC 1362-INSA, INSERM U1042 and U1055, EA 4607 SNA-EPIS)
makes it possible to set up studies on priority Public Health matters such as obesity, diabetes,
cardiovascular diseases and malnutrition associated with chronic diseases and extreme old age.
The CRNH Rhône-Alpes is involved in all the major fields of nutrition research through very close
partnerships with other CRNHs (Auvergne, Ile de France, Ouest) and with the research center of the
Paul Bocuse Institute (food behaviour/experimental restaurant).
All these research strengths are associated in the CENS (European Center for Nutrition and Health): a
consortium of scientists and clinicians specialized in nutrition, together with industrial partners to
address health and societal challenges at an international level.

Key facts

• Team:
Researchers: 122
Technicians: 52
PhD students: 62
Postdoc fellows: 5
• Translational

approaches:
Patents: 1
Clinical research grants: 14
Industry partners: 11
• International research

links:
Europe, Australia, Canada
(Québec)

Keywords
• obesity
• insulin-resistance
• energy metabolism
• metabolic flux
• food bioavailability
• clinical phenotyping
• mass spectrometry
• physical activity
assessment
-omic platforms

Biological
resources
• Blood, plasma and stool
samples

Contact: CRNH Rhône Alpes
secretariat.crnh@chu-lyon.fr
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Publications

• Subtractive and differential screening
• Cloning and construction of target vectors, sequencing
• SiRNA in vivo
• Immunohistochemistry and confocal microscopy
• Immunochemistry
• Cell cultures and generation of primary cell lines
• Transgenesis and conditional knock out

Methodologies used

• Audard V, Zhang SY, Copie-Bergman C, Rucker-Martin C, Ory V, Candelier M, Baia M, Lang P, Pawlak A, Sahali D (2010).
Occurrence of minimal change nephrotic syndrome in classical Hodgkin's lymphoma is closely related to the induction of c-mip in
Hodgkin-Reed Sternberg cells and podocytes. Blood, 115(18), 3756-3762

• Kamal M, Valanciute A, Dahan K, Ory V, Pawlak A, Lang P, Guellaen G, Sahali D (2009). C-mip interacts physically with RelA and
inhibits nuclear factor kappa B activity. Molecular immunology, 46(5), 991-8

• Kamal M, Pawlak A, BenMohamed F, Valanciuté A, Dahan K, Candelier M, Lang P, Guellaën G, Sahali D (2010). C-mip interacts
with the p85 subunit of PI3 kinase and exerts a dual effect on ERK signaling via the recruitment of Dip1 and DAP kinase. FEBS
letters, 584(3), 500-6

• Valanciuté A, le Gouvello S, Solhonne B, Pawlak A, Grimbert P, Lyonnet L, Hue S, Lang P, Remy P, Salomon R, Bensman A,
Guellaën G, Sahali D (2004). NF-kappa B p65 antagonizes IL-4 induction by c-maf in minimal change nephrotic syndrome.
JOURNAL OF IMMUNOLOGY, 172(1), 688-98

• Grimbert P, Valanciute A, Audard V, Pawlak A, Le gouvelo S, Lang P, Niaudet P, Bensman A, Guellaen G, Sahali D (2003).
Truncation of C-mip (Tc-mip), a new proximal signaling protein, induces c-maf Th2 transcription factor and cytoskeleton
reorganization. JOURNAL OF EXPERIMENTAL MEDICINE, 198(5), 797-807

• Sahali D, Pawlak A, Valanciute A, Grimbert P, Lang P, Remy P, Bensman A, Guellaen G (2002). A novel approach to investigation
of the pathogenesis of active minimal-change nephrotic syndrome using subtracted cDNA library screening. Journal of the American
Society of Nephrology : JASN, 13(5), 1238-1247

Djillali Sahali
Identification and characterization of deregulated genes in
idiopathic nephrotic syndrome
Créteil U 955 / Georges Guellaen

Molecular pathophysiology of acquired idiopathic nephrotic syndrome

Research brief
Understanding the pathophysiology of acquired idiopathic nephrotic syndromes (INS) has become an
important issue. Despite recent advances in the molecular characterization of genetic defects of several
inherited causes of nephrotic syndromes, the pathophysiology of acquired INS, including minimal
change nephrotic syndrome (MCNS) and focal and segmental glomerulosclerosis (FSGS), remains
unknown. These diseases have a lifelong course and often expose to drug side effects, in particular
with corticosteroids and cyclosporine. In some clinical situations, notably steroid-resistant FSGS or
post-transplant FSGS recurrence, it is almost impossible to prevent renal failure or graft loss.
 Our project aimed to characterize, through molecular and functional approaches, the genes that play a
key-role in the pathophysiology of acquired idiopathic nephrotic syndromes. Our work currently includes
two investigation fields: i) the functional study of the c-mip gene, that was identified in our lab; ii) the
identification and characterization, by yeast two hybrid screening the partners of c-mip; iii) understand
the role of c-mip in lymphocyte and podocyte signaling. To resolve these issues, we used transgenic
and knock down strategies. The relevance of findings in mice will be tested in human pathology.

Inserm / Université de Paris 12 (Université Paris-Val de Marne)

Key facts

• Team:
Researchers: 2
Technicians: -
PhD students: 4
Postdoc fellows: 1
• Translational

approaches:
Patents: 1
Clinical research grants: 1
Industry partners: -
• International research

links:

Keywords
• Signaling
• Lymphocyte
• Podocyte
• Nephrosis
• Kidney
• Gene therapy

Biological
resources
• DNA library
• RNA library
• Protein library

Contact: Djillali Sahali
dil.sahali@inserm.fr
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Idiopathic nephrotic syndrome with relapse

Idiopathic nephrotic syndrome (INS) includes several podocyte diseases of unknown origin, characterized by heavy proteinuria
without inflammatory lesions or cell infiltrations.

Molecular signature of cHL-MCNS

Induction of c-mip in lymph nodes of patients with cHL-MCNS is restricted to Hodgkin Reed-Sternberg (HRS) cells and podocytes.
Representative image showing c-mip in lymphomatous tissues from patients with isolated cHL (A, HRS cells are indicated by arrows),
or with cHL-MCNS (B). (cHL-MCNS: classical Hodgkin lymphoma associated with MCNS). C, Induction of c-mip in podocyte (left,
normal human kidney; right MCNS) (Blood, 2010, first edition, march 3)
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Publications

• in vivo analysis of renal function on rat and mice
• in vitro analysis of cell apoptosis on cell cultures
• fluorescent video-microscopy
• patch clamp

Methodologies used

• Milosavljevic N, Duranton C, Djerbi N, Puech PH, Gounon P, Lagadic-Gossmann D, Dimanche-Boitrel MT, Rauch C, Tauc M,
Counillon L, Poët M (2010). Nongenomic Effects of Cisplatin: Acute Inhibition of Mechanosensitive Transporters and Channels
without Actin Remodeling. Cancer research, 70(19), 7514-7522

• Duranton C, Rubera I, L'hoste S, Cougnon M, Poujeol P, Barhanin J, Tauc M (2010). KCNQ1 K+ channels are involved in
lipopolysaccharide-induced apoptosis of distal kidney cells. Cellular physiology and biochemistry : international journal of
experimental cellular physiology, biochemistry, and pharmacology, 25(4-5), 367-78

• Toyohara T, Suzuki T, Morimoto R, Akiyama Y, Souma T, Shiwaku HO, Takeuchi Y, Mishima E, Abe M, Tanemoto M, Masuda S,
Kawano H, Maemura K, Nakayama M, Sato H, Mikkaichi T, Yamaguchi H, Fukui S, Fukumoto Y, Shimokawa H, Inui K, Terasaki T,
Goto J, Ito S, Hishinuma T, Rubera I, Tauc M, Fujii-Kuriyama Y, Yabuuchi H, Moriyama Y, Soga T, Abe T (2009). SLCO4C1
transporter eliminates uremic toxins and attenuates hypertension and renal inflammation. Journal of the American Society of
Nephrology : JASN, 20(12), 2546-55

• Vigne P, Tauc M, Frelin C (2009). Strong dietary restrictions protect Drosophila against anoxia/reoxygenation injuries. PLOS ONE,
4(5), e5422

• Rubera I, Poujeol C, Bertin G, Hasseine L, Counillon L, Poujeol P, Tauc M (2004). Specific Cre/Lox recombination in the mouse
proximal tubule. Journal of the American Society of Nephrology : JASN, 15(8), 2050-6

• Bertin G, Poujeol C, Rubera I, Poujeol P, Tauc M (2005). In vivo Cre/loxP mediated recombination in mouse Clara cells. Transgenic
research, 14(5), 645-54

Michel Tauc
Integrative biology of epithelial transporters
Nice UMR 7275 / Pascal Barbry

The team has evidenced a new pathway involved in hypoxic/ischemic tolerance and
develops inovative strategies potentially applicable in human health

Research brief
We focus our activity on the identification of new physiological pathways involved in epithelial cell
adaptation or tolerance to physiological and pharmacological oxidative stress using both in vitro and in
vivo approaches. We choose to use the kidney function as physiological parameter for the assessment
of our protective strategies against oxidative stress.
	I) Hypoxic tolerance of kidney.
	We discovered on the drosophila model a previously unsuspected link between hypoxic tolerance and
the polyamines pathway. Our goal is to demonstrate that the pharmacological modulation of this
pathway is able to enhance hypoxic tolerance during kidney ischemia in a mammalian model.
	II) Adaptive response to hypoxia : CFTR-HIF-ROS relationship
	Many human diseases are associated with tissue hypoxia including cystic fibrosis. Our goal is to
determine the potential link between CFTR and the cascade of events leading to the HIF-mediated
adaptive response, in particular, the relationship between CFTR and the oxidative stress.
	III) Protection of renal function during cisplatin treatment
	Nephrotoxicity is a major limiting factor in the clinical use of cisplatin. We use an in vivo physiological
model of cisplatin-induced renal failure to improve a pre-clinical strategy of kidney preservation. To do
that, we target the pharmacologically the oxidative stress induced by cisplatin through specific drugs
and modulators.

CNRS / Université de Nice Sophia-Antipolis

Key facts

• Team:
Researchers: 4
Technicians: -
PhD students: 1
Postdoc fellows: -
• Translational

approaches:
Patents: 1
Clinical research grants: 1
Industry partners: 1
• International research

links:
Europe

Keywords
• ischemia
• physiology
• oxidative stress
• clinical model
• in vivo
• renal function
• microanalysis
• cell culture
• patch-clamp.

Biological
resources
• Immortalized cell cultures
from mouse proximal
tubule: Wild type, TASK-2-/-
, TREK-2-/-, CFTR-/-.
• In vivo model of ischemia
reperfusion injury.
• Mice strains espressing
CRE in proximal cells and
in lung Clara cells.

Contact: Michel Tauc
michel.tauc@unice.fr

ITMO Circulation,
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surgical room for small bowel transplantation in pig

organ transplantation is a major application of our original work on ischemic resistance. To be applied to human clinic, our process has
to be tested in large animals. The best is pig. organ transplantation in pig needs a surgical facility with a high level of specifications.
This, one is located in Marseille.
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Publications

• Patch-clamp, voltage-clamp;
• microdissection and in vitro microperfusion of renal tubules;
• in vivo analysis of kidney electrolyte balances;
• SAGE analysis of transcriptomes;
• mathematical modeling of renal transport.

Methodologies used

• Paulais M, Bloch-Faure M, Picard N, Jacques T, Ramakrishnan SK, Keck M, Sohet F, Eladari D, Houillier P, Lourdel S, Teulon J,
Tucker SJ. (2011). Renal phenotype in mice lacking the Kir5.1 (Kcnj16) K+ channel subunit contrasts with that observed in
SeSAME/EAST syndrome. Proc Natl Acad Sci U S A, 108, 10361-10366

• Loupy A, Ramakrishnan SK, Wootla B, Chambrey R, de la Faille R, Bourgeois S, Bruneval P, Mandet C, Christensen EI, Faure H,
Cheval L, Laghmani K, Collet C, Eladari D, Dodd RH, Ruat M, Houillier P. (2012). PTH-independent regulation of blood calcium
concentration by the calcium-sensing receptor in rats. Journal of Clinical Investigation, 122(9), 3355-3367

• Zaarour N, Demaretz S, Defontaine N, Zhu Y, Laghmani K. (2012). Multiple evolutionarily conserved Di-leucine like motifs in the
carboxyl terminus control the anterograde trafficking of NKCC2. Journal of Biological Chemistry, 287, 42642-42653

• Salhi A, Lamouroux C, Pestov NB, Modyanov NN, Doucet A, Crambert G. (2013). A link between fertility and K+ homeostasis: role
of the renal H,K-ATPase type 2. Pflugers Archives, 465, 1149-1158

• Bonny O, Edwards A. (2013). Calcium reabsorption in the distal tubule: Regulation by sodium, pH, and flow. American Journal of
Physiology Renal Physiology, 304, F585-F600

• Tokonami N, Morla L, Centeno G, Mordasini D, Ramakrishnan SK, Nikolaeva S, Wagner CA, Bonny O, Houillier P, Doucet A,
Firsov D (2013). alpha-Ketoglutarate regulates acid-base balance through an intrarenal paracrine mechanism. The Journal of clinical
investigation, 123(7), 3166-71

Aurélie Edwards / Pascal Houillier
METABOLISM AND RENAL PHYSIOLOGY
Paris U 1138 / Pascal Ferre

Our multidisciplinary team studies the mechanisms by which the kidney regulates
ionic transport, adapts to its environment, and controls ionic homeostasis; our
investigations span all scales, from genes to the entire organism.

Research brief
Our work focuses on the mechanisms of ion transport (Na+, K+, Cl- and divalent cations) along the
renal tubules, their regulation, and their dysfunction in primary or secondary renal diseases, such as
hereditary tubulopathies, hypertension, and disorders of divalent cation homeostasis. We also study the
cross-talk between the kidney and other tissues (gut, muscle, bone) in homeostatic regulation. Our
studies integrate all scales between genes and the whole organism. The techniques we use are
available through our facility for in vivo and ex vivo kidney phenotyping. Our projects have both
fundamental goals and clinical objectives (e.g., identification of candidate genes/pathways in hereditary
diseases, and development of new drugs). Our connections to clinical departments allow us to perform
clinical investigations in patients.
Recent findings include:
• The discovery of a new, thiazide-sensitive pathway for sodium reabsorption in the aldosterone-
sensitive distal nephron.
• The demonstration that basolateral potassium channels are important modulators of renal sodium
reabsorption.
• The identification of proteases as local mediators of sodium and potassium transport.
• The demonstration that progesterone is a potassium-sparing hormone in both genders.
• The discovery of GDF15 as a growth factor promoting adaptive proliferation of fully differentiated
tubular epithelial cells.
• The demonstration that the renal calcium-sensing receptor regulates calcium homeostasis.

CNRS / Inserm / Université de Paris 06 (Université Pierre et
Marie Curie) / Université de Paris 05 (Université Rene Descartes)

Key facts

• Team:
Researchers: 10
Technicians: 8
PhD students: 4
Postdoc fellows: 4
• Translational

approaches:
Patents: -
Clinical research grants: -
Industry partners: -
• International research

links:
Europe, United States,
Brazil, Chili, Venezuela

Keywords
• kidney; ion transport;
homeostasis;
pathophysiology
• electrophysiology
• microperfusion
• SAGE
• COPAS
• mathematical modeling

Biological
resources
• SAGE libraries of
expression in nephron sub-
segments; mouse models
of renal diseases.

Contact: Aurélie Edwards
01 44 27 50 99 aurelie.edwards@crc.jussieu.fr
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Role of Proteinase-Activated Receptor 2 (PAR2) in the renal handling of
sodium.

Deletion of Kcnj16 enhances salt transport in the distal convoluted tubule
(DCT), a mirror image of the SeSAME syndrome.
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Publications

• Genomic analysis (SNP/CNV analysis, high-throughput technologies)
• Analysis of cellular processes (calcium depletion, adhesion, migration and tubulogenesis assays)
• Mouse embryonic kidney explant and 3D cell cultures
• Animal models of NPH (mouse, zebrafish)
• Screening of chemical libraries on cellular models to identify new therapeutic agents

Methodologies used

• Delous M, Hellman NE, Gaude HM, Silbermann F, Le Bivic A, Salomon R, Antignac C, Saunier S (2009). Nephrocystin-1 and
nephrocystin-4 are required for epithelial morphogenesis and associate with PALS1/PATJ and Par6. Human Molecular Genetics,
18(24), 4711-4723

• Delous M, Baala L, Salomon R, Laclef C, Vierkotten J, Tory K, Golzio C, Lacoste T, Besse L, Ozilou C, Moutkine I, Hellman NE,
Anselme I, Silbermann F, Vesque C, Gerhardt C, Rattenberry E, Wolf MT, Gubler MC, Martinovic J, Encha-Razavi F, Boddaert N,
Gonzales M, Macher MA, Nivet H, Champion G, Berthélémé JP, Niaudet P, McDonald F, Hildebrandt F, Johnson CA, Vekemans M,
Antignac C, Rüther U, Schneider-Maunoury S, Attié-Bitach T, Saunier S. (2007). The novel ciliary gene RPGRIP1L is mutated in
cerebello-oculo-renal syndrome (Joubert syndrome type B) and Meckel syndrome. Nature Genetics, 39(7), 875-881

• Tory K, Lacoste T, Burglen L, Moriniere V, Boddaert N, Macher MA, Llanas B, Nivet H, Bensman A, Niaudet P (2007). High NPHP1
and NPHP6 mutation rate in patients with joubert syndrome and nephronophthisis: Potential epistatic effect of NPHP6 and AHI1
mutations in patients with NPHP1 mutations. Journal of the American Society of Nephrology : JASN, 18(5), 1566-1575

• Weber S, Moriniere V, Knuppel T, Charbit M, Dusek J, Ghiggeri GM, Jankauskiene A, Mir S, Montini G, Peco-Antic A (2006).
Prevalence of mutations in renal developmental genes in children with renal hypodysplasia: Results of the ESCAPE study. Journal of
the American Society of Nephrology : JASN, 17(10), 2864-2870

• Mollet G, Silbermann F, Delous M, Salomon R, Antignac C, Saunier S (2005). Characterization of the nephrocystin/nephrocystin-4
complex and subcellular localization of nephrocystin-4 to primary cilia and centrosomes. Human Molecular Genetics, 14(5), 645-656

• Mollet G, Salomon R, Gribouval O, Silbermann F, Bacq D, Landthaler G, Milford D, Nayir A, Rizzoni G, Antignac C (2002). The
gene mutated in juvenile nephronophthisis type 4 encodes a novel protein that interacts with nephrocystin. Nature genetics, 32(2),
300-305

Sophie Saunier
Molecular bases of hereditary kidney diseases:
nephronophthisis and hypodysplasia
Paris U 1163 / Alain Fischer

Identifying ciliary and kidney development genes and application of this knowledge
towards patient diagnosis and treatment.

Research brief
Nephronophthisis (NPH) is an autosomal recessive kidney disease characterized by interstitial fibrosis
and renal cysts, and sometimes extra-renal anomalies. Our group identified several NPHP genes and
demonstrated the crucial role of the nephrocystins encoded by these genes in cell adhesion, epithelial
morphogenesis and ciliary function, indicating that NPH are ciliopathies. Our project comprises: (1) A
genetic approach to identify new ciliary genes and epistatic mechanisms to explain the variability of the
extra-renal symptoms; (2) Functional analyses of apico-basal, planar cell polarity and ciliogenesis
defects in epithelial cells invalidated for NPHP genes; (3) Identification of new therapeutic agents by
screening of chemical compounds; (4) In vivo analysis of the impact of the absence of nephrocystins on
various organs (kidney, eyes, testis) using established animal models (mouse, zebrafish) and patient
tissues. Renal hypodysplasia is another major cause of pediatric renal insufficiency that results from
defects during the early phases of nephrogenesis. Linkage analysis in families, copy number variation
studies and investigation of alterations in promoters and 3’UTR of kidney development genes are used
to identify the genes involved. Functional studies are being used to assess the impact of genetic
alterations found in patients on nephrogenesis (3D-culture of renal cell lines, metanephric organ
culture).

Inserm / Université de Paris 05 (Université Rene Descartes)

Key facts

• Team:
Researchers: 3
Technicians: 4
PhD students: 1
Postdoc fellows: 2
• Translational

approaches:
Patents: -
Clinical research grants: 2
Industry partners: -
• International research

links:
Europe, United States

Keywords
• nephronophthisis
• primary cilia
• epithelial cell polarity
• renal hypodysplasia
• 3D cell cultures
• CNV/SNP analysis

Biological
resources
- Tubular renal cells
depleted for NPHP genes
obtained by shRNA
expression or isolated from
urines of NPHP patients.
- Animal models of NPH
(mouse, zebrafish)
- Cohorts of patients with
NPH and related disorders
or with renal hypodysplasia
- Kidney tissue from NPH
patients.

Contact: Sophie Saunier
33 1 44 49 50 99 sophie.saunier@inserm.fr
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Nephronophthisis

NPH is a genetically heterogeneous disease characterized by renal interstitial fibrosis and cyst formation (A). It is the most common
genetic cause of end-stage renal disease in children. The nephrocystins encoded by the NPHP genes (NPHP1-10) are cytosolic
proteins localized to cell junctions and primary cilium in epithelial renal cells (B). The variety of extrarenal symptoms, such as retinal
dystrophy or cerebellar hypoplasia, implicate cilia in multiple diverse developmental processes (C).

Phenotypic analyses of cellular and animal models of NPH

Ciliary defect (A) and disorganized multi-lumen structures in 3D culture (B) in NPHP knockdown MDCK cells (shNPHP4) compared to
control. Nphp4 knockdown zebrafish (C) and Nphp4 knockout mice (D) show various ciliary and planar cell polarity (PCP) defects.
Zebrafish Nphp4 morphants display pronephric cysts and defects in convergent extension during gastrulation characteristic of a PCP
defect. Nphp4-/- mice display disorganization of connecting cilia followed by loss of photoreceptor cells.

Identifying genes responsible for RHD

(A) Genome-wide studies point to candidate regions linked to pathology in families with dominant inheritance, homozygous regions in
consanguinous families, and CNVs not present in control populations. (B) Candidate genes are screened by sequencing coding and
non-coding (evolutionary conserved and 3’UTR) regions. (C) Functional studies performed in cell or tissue culture models through gene
transfection, lentiviral infection or morpholino treatments mimic the genetic alterations in patients.
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Publications

• Genomic analysis (DNA sequencing, SNP/CNV analysis, high-throughput technologies)
• Animal models of kidney disease (genetically modified mice, zebrafish)
• Gene expression analysis (microarray-based transcriptional profiling)
• Proteomics (MALDI-TOF/TOF, SILAC)
• Medium-throughput chemical library screening for drug candidates

Methodologies used

• Ratelade J, Arrondel C, Hamard G, Garbay S, Harvey S, Biebuyck N, Schulz H, Hastie N, Pontoglio M, Gubler MC, Antignac C,
Heidet L. (2010). A murine model of Denys-Drash syndrome reveals novel transcriptional targets of WT1 in podocytes. Hum Mol
Genet, 19(1), 1-15

• Mollet G, Ratelade J, Boyer O, Muda AO, Morisset L, Lavin TA, Kitzis D, Dallman MJ, Bugeon L, Hubner N (2009). Podocin
Inactivation in Mature Kidneys Causes Focal Segmental Glomerulosclerosis and Nephrotic Syndrome. Journal of the American
Society of Nephrology : JASN, 20(10), 2181-2189

• Harvey SJ, Jarad G, Cunningham J, Goldberg S, Schermer B, Harfe BD, McManus MT, Benzing T, Miner JH (2008). Podocyte-
Specific Deletion of Dicer Alters Cytoskeletal Dynamics and Causes Glomerular Disease. Journal of the American Society of
Nephrology : JASN, 19(11), 2150-2158

• Plaisier E, Gribouval O, Alamowitch S, Mougenot B, Prost C, Verpont MC, Marro B, Desmettre T, Cohen SY, Roullet E, Dracon M,
Fardeau M, Van Agtmael T, Kerjaschki D, Antignac C, Ronco P (2007). COL4A1 mutations and hereditary angiopathy, nephropathy,
aneurysms, and muscle cramps. The New England journal of medicine, 357(26), 2687-95

• Gribouval O, Gonzales M, Neuhaus T, Aziza J, Bieth E, Laurent N, Bouton JM, Feuillet F, Makni S, Ben Amar H, Laube G,
Delezoide AL, Bouvier R, Dijoud F, Ollagnon-Roman E, Roume J, Joubert M, Antignac C, Gubler MC (2005). Mutations in genes in
the renin-angiotensin system are associated with autosomal recessive renal tubular dysgenesis. Nature genetics, 37(9), 964-8

• Roselli S, Heidet L, Sich M, Henger A, Kretzler M, Gubler MC, Antignac C (2004). Early glomerular filtration defect and severe renal
disease in podocin-deficient mice. Molecular and Cellular Biology, 24(2), 550-60

Corinne Antignac
Molecular basis of kidney diseases: cystinosis and
hereditary nephrotic syndrome.
Paris U 1163 / Alain Fischer

A leader in advancing our understanding of the genetics of kidney disease.

Research brief
Our research focuses on cystinosis and hereditary nephrotic syndrome, projects that stem from our
identification of causative genes for these disorders, CTNS and NPHS2, respectively. Cystinosis is a
lysosomal storage disease characterized by defective lysosomal cystine efflux, a proximal tubulopathy
being the cardinal renal symptom. CTNS encodes a lysosomal membrane protein, cystinosin, that acts
as a cystine-proton symporter. We are characterizing its role in vesicle trafficking and lysosome fusion,
and studying novel interacting proteins (V-ATPase and galectin-3) and mechanisms underlying tubular
dysfunction in animal and cell models. Nephrotic syndrome is a disorder of proteinuria,
hypoalbuminemia, hyperlipidemia and edema. Identification of genes such as NPHS2, encoding
podocin, underlying rare familial cases of NS have highlighted the crucial role played by specialized
glomerular cells, termed podocytes, in the integrity of the kidney filtration barrier. Our current work
involves (1) generation and characterization of Nphs2 mutant mice, including inducible knockouts, (2)
mapping genetic loci that, together with a maternal environmental effect, influence disease progression,
(3) establishing genotype-phenotype correlations in NS patients (4) analysis of a new gene mutated in
Galloway-Mowat syndrome, (5) studying the role of microRNAs in glomerular and podocyte biology,
and (6) testing novel innovative therapies in experimental models.

Inserm / Université de Paris 05 (Université Rene Descartes)

Key facts

• Team:
Researchers: 2
Technicians: 5
PhD students: 2
Postdoc fellows: 3
• Translational

approaches:
Patents: 1
Clinical research grants: 1
Industry partners: 2
• International research

links:
Europe, United States,
Chile, North Africa, Oman

Keywords
• glomerulus
• podocyte
• podocin
• cystinosin
• slit diaphragm
• modifier genes
• steroid-resistant nephrotic
syndrome
• Alport syndrome
• WT1
• miRNA
• DNA sequencing
• microarray profiling
• mouse phenotyping

Biological
resources
• More than 5000 DNA
samples from families with
hereditary renal diseases
• 7 mouse models
• Podocyte and renal
tubular cell lines

Contact: Corinne Antignac
corinne.antignac@inserm.fr

ITMO Circulation,
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Unraveling the molecular makeup of the glomerular filtration barrier is
fundamental to understanding the pathogenesis of

Each human kidney is comprised of ~1 million glomeruli. The glomerular capillary wall consists of three layers that serve as the
filtration barrier; endothelium (yellow), GBM (green) and podocytes (red). Podocyte foot processes are arranged in an intricate network
that embraces the surface of capillary loops and are connected by a slit diaphragm. Disruptions in its molecular components such as
nephrin or podocin causes proteinuric glomerular disease.

Screening for small molecules increasing membrane translocation of mutant
podocin.

Podocin missense mutations (e.g. R138Q) that disrupt intracellular trafficking may be amenable to treatment with drugs that stimulate
translocation of the mutant protein to the plasma membrane and/or increase its membrane residency time. We have developed an
assay that exploits a defect in nephrin trafficking in cells co-expressing wild-type nephrin and mutant podocin to screen for compounds
that trigger relocalization of mutant podocin to the plasma membrane.

miRNAs are critical for normal glomerular function.

In situ hybridization on normal mouse kidneys demonstrating podocyte expression of miR-30a (left), and mesangial expression of miR-
145 (center). In podocyte-specific dicer knockout mice, functional ablation of miRNAs causes proteinuria and rapidly progressive
glomerulonephritis. At early time-points, mutant glomeruli display segmental staining for podocin (red) and some podocytes show
aberrant expression of the mesangial marker desmin (green), indicative of podocyte injury (right).
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Publications

• Kidney cell and organotypic culture
• Immunohistochemistry and electron microscopy
• Proteomics
• Gene sequencing
• Renal phenotyping of knock-in and knock-out mice

Methodologies used

• Debiec H, Guigonis V, Mougenot B, Decobert F, Haymann JP, Bensman A, Deschenes G, Ronco P (2002). Antenatal membranous
glomerulonephritis due to anti-neutral endopeptidase antibodies. New England Journal of Medicine, 346, 2053-2060

• Zhang SY, Kamal M, Dahan K, Pawlak A, Ory V, Desvaux D, Audard V, Candelier M, Ben Mohamed F, Matignon M, Christov C,
Ducroy X, Bernard V, Mangiapan G, Lang P, Guellaën G, Ronco P, Sahali D (2010). C-mip impairs podocyte proximal signaling and
induces heavy proteinuria. Science Signaling, 3(122), ra39

• Plaisier E, Gribouval O, Alamowitch S, Mougenot B, Prost C, Verpont MC, Marro B, Desmettre T, Cohen SY, Roullet E, Dracon M,
Fardeau M, Van Agtmael T, Kerjaschki D, Antignac C, Ronco P (2007). COL4A1 mutations and hereditary angiopathy, nephropathy,
aneurysms, and muscle cramps. The New England journal of medicine, 357(26), 2687-95

• Ronco P (2007). Proteinuria: is it all in the foot?. JOURNAL OF CLINICAL INVESTIGATION, 117(8), 2079-82

• Debiec H, Nauta J, Coulet F, van der Burg M, Guigonis V, Schurmans T, de Heer E, Soubrier F, Janssen F, Ronco P (2004). Role
of truncating mutations in MME gene in fetomaternal alloimmunisation and antenatal glomerulopathies. Lancet, 364(9441), 1252-9

• Arnould C, Lelièvre-Pégorier M, Ronco P, Lelongt B (2009). MMP9 limits apoptosis and stimulates branching morphogenesis during
kidney development. Journal of the American Society of Nephrology : JASN, 20(10), 2171-80

Pierre Ronco
Molecular bases of rare and inherited kidney diseases:
from insult to repair
Paris UMR_S 1155 / Pierre Ronco

My team is a world leader in translational renal research, focused on membranous
nephropathy (8,000 news cases each year in the EU), COL4A1-related basement
membrane disorders, and kidney disease progression through altered matrix
remodeling (Jean Hamburger Award of the ISN, 2007)

Research brief
Our goal is to identify novel mechanisms of rare diseases affecting the glomerulus and the basement
membranes to enlighten the pathogenesis of common nephropathies. Over the last 8 years, we have
made 4 seminal discoveries : i) the first antigen, neutral endopeptidase (NEP) involved in membranous
nephropathy, a major cause of urinary protein loss ; ii) a new mechanism of alloimmune
glomerulopathy caused by anti-NEP antibodies produced by NEP deficient mothers ; iii) a novel
systemic disease of basement membranes (HANAC : Hereditary Angiopathy with Nephropathy,
Aneurysms, and muscle Cramps) caused by mutations in type-IV collagen (COL4A1) ; iv) a crucial role
for the podocyte protein c-mip in acquired nephrotic syndrome through altered nephrin signaling (with
D. Sahali, Unit 955). We have also shown the implication of matrix metalloproteinase-9 in kidney
development and repair.
Our current project aims to :
1.	Characterize pathogenic epitopes, mechanisms of proteinuria and predisposing genes in
membranous nephropathy.
2.	Unravel the pathomechanisms of kidney lesions, altered vascular reactivity, retinal/brain disorder, and
muscle cramps in HANAC.
3.	Analyze the pathogenesis of cysts in in-house models of polycystic kidney disease, and the role of
vasculogenesis in tissue repair.
This will lead to improved monitoring and patient care.

Inserm / Université de Paris 06 (Université Pierre et Marie Curie)

Key facts

• Team:
Researchers: 5
Technicians: 5
PhD students: 2
Postdoc fellows: 1
• Translational

approaches:
Patents: -
Clinical research grants: 2
Industry partners: 3
• International research

links:
Europe, China

Keywords
• membranous nephropathy
• HANAC syndrome
• mutations
• collagen IV
• neutral endopeptidase
• matrix metalloproteinase-9
• kidney organotypic culture
• urine proteomics
• kidney biopsy analysis
• renal phenotyping of
mutant mice
• random peptide library

Biological
resources
• 12,000 human kidney
biopsies (paraffin
embedded, the most recent
being kept in liquid
nitrogen) with serum
samples, DNA and urine
since 2005
• Cohort of about 100
patients with membranous
nephropathy, including sera
and DNA
• Nephrotest cohort : about
1,200 patients with chronic
kidney disease with an
annual follow-up (DNA
samples)

Contact: Pierre Ronco
+ 33 1 56 01 66 39 pierre.ronco@tnn.aphp.fr
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Fig 1 Flowchart : from rare to common diseases

Fig 1. The flowchart shows the diseases studied in my team and how they contribute to the understanding of general pathological
processes and improved patient care and monitoring.

Fig 2 Pathomechanisms of membranous nephropathy

Fig 2 In situ formation of immune deposits in neonatal MN. NEP serves as pathogenic antigen in the podocyte’s cell membranes.
Antibodies to this protein originate in women who genetically lack NEP. Immunization occurs during the pregnancy. Anti-NEP
antibodies cross through the placenta and cause formation of immune complexes (IgG) followed by activation of complement (C5b-9)
at podocyte membrane. Recently anti-NEP antibodies and NEP antigen in immune deposits in adult patients with MN were found

Fig 3 Hereditary Angiopathy with Nephropathy, Aneurym and Cramps
(HANAC)

Fig 3 HANAC is a systemic disease caused by COL4A1 mutations which associates arterial retinal tortuosity (A), kidney cysts (B),
aneurysms of the carotid artery (C), leukoencephalopathy (D). Glycine mutations are shown in red in the 6 families reported so far. We
have generated col4a1 G495V mutant mice. They develop brain haemorrhages and hematuria similarly to humans, opening new
perspectives for the understanding of vessel, muscle, brain and kidney pathology in common diseases
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Publications

• Renal Hemodynamics, BP, RBF, GFR, electrolytes
• Transcriptomics, Real Time Q-PCR, siRNA,
• Intra-vital microscopy, Renal Morphology, Histology, Immunocytochemistry, Transgenic animals,
Experimental nephropathies,
• Cell cultures, stable-transient transfections

Methodologies used

• Huby AC, Rastaldi MP, Caron K, Smithies O, Dussaule JC, Chatziantoniou C (2009). Restoration of Podocyte Structure and
Improvement of Chronic Renal Disease in Transgenic Mice Overexpressing Renin. PLOS ONE, 4(8)

• Mesnard L, Keller ADC, Michel ML, Vandermeersch S, Rafat C, Letavernier E, Tillet Y, Rondeau E, Leite-De-Moraes MC (2009).
Invariant Natural Killer T Cells and TGF-beta Attenuate Anti-GBM Glomerulonephritis. Journal of the American Society of Nephrology
: JASN, 20(6), 1282-1292

• Moranne O, Froissart M, Rossert J, Gauci C, Boffa JJ, Haymann JP, Ben M'rad M, Jacquot C, Houillier P, Stengel B (2009). Timing
of Onset of CKD-Related Metabolic Complications. Journal of the American Society of Nephrology : JASN, 20(1), 164-171

• Letavernier E, Perez J, Bellocq A, Mesnard L, Keller AD, Haymann JP, Baud L (2008). Targeting the calpain/calpastatin system as
a new strategy to prevent cardiovascular remodeling in angiotensin II-induced hypertension. CIRCULATION RESEARCH, 102(6),
720-728

• Hertig A, Anglicheau D, Verine J, Pallet N, Touzot M, Ancel PY, Mesnard L, Brousse N, Baugey E, Glotz D, Legendre C, Rondeau
E, Xu-Dubois YC (2008). Early epithelial phenotypic changes predict graft fibrosis. Journal of the American Society of Nephrology :
JASN, 19(8), 1584-91

• Boffa JJ, Lu Y, Placier S, Stefanski A, Dussaule JC, Chatziantoniou C (2003). Regression of renal vascular and glomerular fibrosis:
Role of angiotensin II receptor antagonism and matrix metalloproteinases. Journal of the American Society of Nephrology : JASN,
14(5), 1132-1144

Christos Chatziantoniou
PROGRESSION AND REPAIR OF RENAL LESIONS
Paris UMR_S 1155 / Pierre Ronco

These studies significantly contribute to a better understanding of the mechanisms
involved in the development of renal disease and to provide important clues of how
this incurable today pathology can be stopped or even better reversed

Research brief
The major objective of our team is to provide a comprehensive approach of mechanisms responsible
for renal disease progression and repair. We are using a multi-target strategy to discover mediators of
inflammation, apoptosis, initial repair, progression, stabilization or regression of renal lesions
Specific objectives are to:
•	Investigate the mechanisms by which Calpains and the Discoidin Domain Receptor 1 act as major
mediators of renal inflammation
•	Study the importance of Notch3 to control renal autoregulation and the impact of renal vessel
dysfunction in the development of renal failure
•	Examine the role of cell-cell communication in the development of renal disease by focusing on
Connexin 43, a protein constituting gap junctions.
•	Explore the endogenous regulation of the BMP signalling pathway as opposed to TGFbeta action in
mediating Epithelial to Mesenchymal Transition in renal disease.
•	Search whether improving Renal Hemodynamics can protect against the progression of renal disease.
•	Seek the importance of Resident Cells in renal repair
•	Transfer the knowledge obtained with the experimental models to humans by analyzing the predictive
value of the expression of EMT markers detected early, in 3-month protocol biopsies, on the graft
function two years after transplantation

Inserm / Université de Paris 06 (Université Pierre et Marie Curie)

Key facts

• Team:
Researchers: 6
Technicians: 3
PhD students: 8
Postdoc fellows: 1
• Translational

approaches:
Patents: 1
Clinical research grants: 3
Industry partners: 3
• International research

links:
Europe, United States

Keywords
• Chronic Renal Disease
• Renal Transplantation
• Hypertension
• Renal Physiology
• Regression of Renal
Fibrosis
• Renal Hemodynamics
• Transcriptomics
• Real Time Q-PCR
• siRNA
• Intra-vital microscopy
• Renal Morphology
• Histology
• Immunocytochemistry
• Transgenic animals
• Experimental
nephropathies

Biological
resources
• Experimental models of
nephropathies that
correspond to acute
(ischemia-reperfusion),
vascular (Ang II),
glomerular (anti-GMB) and
tubular (unilateral ureteral
obstruction) injuries
• Renal cell cultures
(mesangial, podocytes,
vascular smooth muscle,
tubular epithelial, collecting
duct)
• Cohorts: Nephrotest,
Corirla, European
Transcriptomic Bank of
Renal biopsies

Contact: Christos Chatziantoniou
331 5601 6653 christos.chatziantoniou@upmc.fr

ITMO Circulation,
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Mechanisms of Renal Disease

Over 2.5 millions in France are affected by chronic renal disease. Dialysis or transplantation are the only options available today and
this emphasizes the urgent need to minimize the number of people developing chronic renal failure. Our objective is to study
mechanisms responsible for renal disease progression and repair. We are using a multi-target strategy to discover mediators of
inflammation, apoptosis, progression, stabilization or regression of renal lesions (specific targets in red)

Reversal of Chronic Kidney Disease: role of AT1 antagonism

Chronic inhibition of nitric oxide is accompanied by the development of renal failure. Treatment of the diseased animals with an
angiotensin receptor antagonist normalized renal functional and structural parameters indicating that renal fibrosis is a reversible
phenomenon, L-NAME: a NO synthase inhibitor; Los: losartan, an AT1 receptor antagonist; w: weeks. These data have been initially
published in J. Am. Soc. Nephrol. 14: 1132, 2003)

Cellular pathways inducing chronic kidney disease

Vasoactive peptides such as angiotensin II or endothelin can induce in a simultaneous way a variety of effects on cells such as
contractility, inflammation, proliferation, apoptosis, or extracellular matrix gene activation which are in close interaction the one to each
other and according to the specific renal conditions (environmental, hormonal, homeostatic) can favour or not the development of
fibrosis.
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Publications

• Molecular biology, cell biology and immunochemistry techniques
• Neutrophil isolation, activation and apoptosis measurement by flow cytometry
• Stably transfection of myeloid cell lines, which can differentiate into mature granulocytes allow to
perform loss- or gain–of-function for functional studies.
• Animal models of inflammation (peritonitis, vasculitis)
• Proteomic analysis two dimension differential in gel electrophoresis (2D-DIGE)
• Identification of target autoantigens by proteomic combined to immunoblot analysis

Methodologies used

• Witko-Sarsat V, Reuter N, Mouthon L (2010). Interaction of proteinase 3 with its associated partners: implications in the
pathogenesis of Wegener's granulomatosis. Current opinion in rheumatology, 22(1), 1-7

• Terrier B, Tamby MC, Camoin L, Guilpain P, Berezne A, Tamas N, Broussard C, Hotellier F, Humbert M, Simonneau G (2010).
Antifibroblast antibodies from systemic sclerosis patients bind to alpha-enolase and are associated with interstitial lung disease.
ANNALS OF THE RHEUMATIC DISEASES, 69(2), 428-433

• Moriceau S, Kantari C, Mocek J, Davezac N, Gabillet J, Guerrera IC, Brouillard F, Tondelier D, Sermet-Gaudelus I, Danel C (2009).
Coronin-1 Is Associated with Neutrophil Survival and Is Cleaved during Apoptosis: Potential Implication in Neutrophils from Cystic
Fibrosis Patients. JOURNAL OF IMMUNOLOGY, 182(11), 7254-7263

• Terrier B, Tamby MC, Camoin L, Guilpain P, Broussard C, Bussone G, Yaici A, Hotellier F, Simonneau G, Guillevin L, Humbert M,
Mouthon L (2008). Identification of target antigens of antifibroblast antibodies in pulmonary arterial hypertension. AMERICAN
JOURNAL OF RESPIRATORY AND CRITICAL CARE MEDICINE, 177(10), 1128-1134

• Kantari C, Pederzoli-Ribeil M, Amir-Moazami O, Gausson-Dorey V, Moura IC, Lecomte MC, Benhamou M, Witko-Sarsat V (2007).
Proteinase 3, the Wegener autoantigen, is externalized during neutrophil apoptosis: evidence for a functional association with
phospholipid scramblase 1 and interference with macrophage phagocytosis. Blood -New York-, 110(12), 4086-4095

• Dublet B, Ruello A, Pederzoli M, Hajjar E, Courbebaisse M, Canteloup S, Reuter N, Witko-Sarsat V (2005). Cleavage of
p21/WAF1/CIP1 by proteinase 3 modulates differentiation of a monocytic cell line. Journal of Biological Chemistry, 280(34), 30242-
30253

Véronique Witko-Sarsat
Neutrophils and vasculitis
Paris U 1016 / Pierre-Olivier Couraud

The strength of the team is the synergy between basic and clinical research with an
access to a large data base and unique biological material and to possess the
required know-how to achieve its goals.

Research brief
The pathogenesis of anti-neutrophil cytoplasmic antibodies (ANCA)-associated vasculitides is
characterized by the involvement of neutrophils as cardinal cells that are activated and responsible for
the vessel wall injury resulting in lung and renal lesions. Neutrophil activation increases expression of
granule proteins such as proteinase 3 (PR3) in Wegener’s granulomatosis, that are targeted by specific
autoantibodies exerting pathogenic effects. Immune perturbations extend to other target cells such as
endothelial cells with potential deleterious effects.
The team co-directed by Luc Mouthon is focused on the cellular and immunological aspects of
vasculitis pathophysiology and takes the opportunity of the very specific recruitment of patients with
systemic vasculitis of the “National reference center for systemic vasculitidis and systemic sclerosis” at
Cochin Hospital.
The team has a multidisciplinary and integrative project with three aims:
1) study of the mechanisms regulating neutrophil apoptosis and their phagocytosis by macrophages,
which is pivotal for the inflammation resolution and for avoiding autoimmunity
2) elucidation of the mechanisms of neutrophil activation and the role of PR3 in triggering a specific
vasculitis, Wegener’s granulomatosis
3) identification of target antigens and potential pathogenic role of autoantibodies against endothelial
cells and vascular smooth muscle cells in vascular diseases.

Inserm / Université de Paris 05 (Université Rene Descartes)

Key facts

• Team:
Researchers: 5
Technicians: 3
PhD students: 5
Postdoc fellows: 2
• Translational

approaches:
Patents: 5
Clinical research grants: 3
Industry partners: 3
• International research

links:
Europe, United States

Keywords
• inflammation
• neutrophil
• vasculitis
• systemic sclerosis
• apoptosis
• remodelling
• proteinase 3
• proteomic
• myeloid transfection
• cell biology

Biological
resources
• In vitro and in vivo models
of neutrophil activation and
apoptosis to test pro-
apoptotic anti-inflammatory
molecules
• Serum, plasma, cell
collections of vasculitis and
systemic sclerosis patients
• DNA bank for vasculitis
patients
• Collections of vascular
smooth muscle cells from
patients with vasculitis and
collections of fibroblasts
from systemic sclerosis
patients
• Cohorts and data bases
for systemic sclerosis and
vasculitis patients

Contact: Véronique Witko-Sarsat
33 1 40 51 66 56 veronique.witko@inserm.fr
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Neutrophil apoptosis: a key phenomenon in the resolution of inflammation

Neutrophils are mobilized and activated during inflammation. Their apoptosis followed by their phagocytosis by macrophages at
inflammatory site are essential steps for the resolution of inflammation and to prevent autoimmunity. Hence, elucidating the molecular
mechanisms regulating neutrophil apoptosis might lead to the discovery of novel targets and the design of promising anti-inflammatory
and pro-resolution therapies for inflammatory diseases, including vasculitis.

Role of proteinase 3 (PR3) in Wegener’s granulomatosis.

PR3 is the target antigen of ANCA that are detected by indirect fluorescence on neutrophils (upper left panel). ANCA can activate
neutrophils and damage the endothelium as evidenced by focal necrosis in a glomerule (lower left panel). PR3 membrane expression
can result from activation-induced granule exocytosis. PR3 can also be externalized during apoptosis and impaired macrophage
phagocytosis thus acting as a “don't eat-me signal” potentiating inflammation and favouring autoimmunity.

Identification of target antigens of autoantibodies in patients with systemic
sclerosis

Anti-centromere antibodies are detected by indirect fluorescence on HEp-2 cells (upper left panel). Kidney biopsy in a patient with renal
crisis depicting vascular remodeling (lower left panel). Novel targets of autoantibodies were identified using a 2-dimensional
immunoblotting technique combined with mass spectrometry (right panel).
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Publications

• Generation of genetically engineered mice & molecular biology
• In vivo metabolic studies
• In vitro microperfusion of isolated renal tubules
• System biology
• Biochemistry of proteins

Methodologies used

• Leviel F, Hübner CA, Houillier P, Morla L, El Moghrabi S, Brideau G, Hassan H, Hatim H, Parker MD, Kurth I, Kougioumtzes A,
Sinning A, Pech V, Riemondy KA, Miller RL, Hummler E, Shull GE, Aronson PS, Doucet A, Wall SM, Chambrey R, Eladari D (2010).
The Na+-dependent chloride-bicarbonate exchanger SLC4A8 mediates an electroneutral Na+ reabsorption process in the renal
cortical collecting ducts of mice. The Journal of clinical investigation, 120(5), 1627-35

• Chambrey R, Kurth I, Peti-Peterdi J, Houillier P, Purkerson JM, Leviel F, Hentschke M, Zdebik AA, Schwartz GJ, Hübner CA,
Eladari D (2013). Renal intercalated cells are rather energized by a proton than a sodium pump. Proceedings of the National
Academy of Sciences of the United States of America, 110(19), 7928-33

• Louis-Dit-Picard H, Barc J, Trujillano D, Miserey-Lenkei S, Bouatia-Naji N, Pylypenko O, Beaurain G, Bonnefond A, Sand O, Simian
C, Vidal-Petiot E, Soukaseum C, Mandet C, Broux F, Chabre O, Delahousse M, Esnault V, Fiquet B, Houillier P, Bagnis CI, Koenig J,
Konrad M, Landais P, Mourani C, Niaudet P, Probst V, Thauvin C, Unwin RJ, Soroka SD, Ehret G, Ossowski S, Caulfield M,
International Consortium for Blood Pressure (ICBP) , Bruneval P, Estivill X, Froguel P, Hadchouel J, Schott JJ, Jeunemaitre X
(2012). KLHL3 mutations cause familial hyperkalemic hypertension by impairing ion transport in the distal nephron. Nature genetics,
44(4), 456-60, S1-3

• Vidal-Petiot E, Elvira-Matelot E, Mutig K, Soukaseum C, Baudrie V, Wu S, Cheval L, Huc E, Cambillau M, Bachmann S, Doucet A,
Jeunemaitre X, Hadchouel J (2013). WNK1-related Familial Hyperkalemic Hypertension results from an increased expression of L-
WNK1 specifically in the distal nephron. Proceedings of the National Academy of Sciences of the United States of America, 110(35),
14366-71

• Gueutin V, Vallet M, Jayat M, Peti-Peterdi J, Cornière N, Leviel F, Sohet F, Wagner CA, Eladari D, Chambrey R (2013). Renal -
intercalated cells maintain body fluid and electrolyte balance. The Journal of clinical investigation, 123(10), 4219-31

• El Moghrabi S, Houillier P, Picard N, Sohet F, Wootla B, Bloch-Faure M, Leviel F, Cheval L, Frische S, Meneton P, Eladari D,
Chambrey R (2010). Tissue kallikrein permits early renal adaptation to potassium load. Proceedings of the National Academy of
Sciences of the United States of America, 107(30), 13526-31

Dominique Eladari
Pathophysiology of the renal tubule
Paris U 970 / Alain Tedgui

Our group propose a unique combination of modern genetic manipulation together
with "old but direct" functional techniques to obtain straightforward demonstration of
physiological and pathophysiological mechanisms.

Research brief
Hypertension, one of the most common human diseases, is a major treatable risk factor for
cardiovascular diseases and kidney failure. Despite this paramount importance, the molecular
mechanisms responsible for hypertension are still poorly understood in the majority of patients. Recent
genetic studies have solidified Guyton's pioneering hypothesis that sustained hypertension necessarily
implies abnormal salt (NaCl) handling by the kidney. In addition, it is now clear from human studies that
prolonged exposure to high dietary salt intake is a major risk factor for hypertension.
Our research projects aim to decipher the mechanisms by which the nephron ensures homeostasis and
thus the maintenance of an appropriate blood pressure level. For that purpose, they focus on the
cellular and molecular mechanisms involved in the regulation and pathological dysfunctions of ion
transport, mainly Na+, K+, Cl-, H+ and HCO3- along the nephron. Since the kidney keeps blood
pressure constant by maintaining the total body content in NaCl stable, and since NaCl balance
regulation is tightly intermingled with K+ and acid-base regulation, our research is expected to shed
light on the mechanisms accounting for essential hypertension, and its related ionic imbalances or
metabolic disorders.

Inserm / Université de Paris 05 (Université Rene Descartes)

Key facts

• Team:
Researchers: 3
Technicians: 1
PhD students: 2
Postdoc fellows: 4
• Translational

approaches:
Patents: -
Clinical research grants: -
Industry partners: -
• International research

links:
Europe, United States,
Russian Federation, Chile

Keywords
• Hypertension
• Ion Transport
• Kinases
• Paracrine Factors
• Metabolic studies
• Transgenics
• Physiological studies
• Immunohistochemistry
• Biochemistry

Biological
resources

Contact: Dominique Eladari
+33 1 53 98 80 73 dominique.eladari@inserm.fr
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Eladari's Laboratory
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Publications

• Animals models of CKD (Unilateral ureteral obstruction, Remnant kidney, Glomerulonephritis, Diabetic
nephropathy).
• Knock out animals, bone marrow transfer
• Molecular biology (qPCR, ChipSeq)
• Immunohistochemistry (animal and human renal tissue)
• Omics: -transcriptomics, proteomics and metabolomics.

Methodologies used

• Decramer S, Wittke S, Mischak H, Zürbig P, Walden M, Bouissou F, Bascands JL, Schanstra JP. (2006). Predicting the clinical
outcome of congenital unilateral ureteropelvic junction obstruction in newborn by urinary proteome analysis. Nature medecine, 12(4),
398-400

• Pradère JP, Klein J, Grès S, Guigné C, Neau E, Valet P, Calise D, Chun J, Bascands JL, Saulnier-Blache JS, Schanstra JP.
(2007). LPA1 receptor activation promotes renal interstitial fibrosis. J Am Soc Nephrol., 18(12), 3110-3118

• Zürbig P, Decramer S, Dakna M, Jantos J, Good DM, Coon JJ, Bandin F, Mischak H, Bascands JL, Schanstra JP. (2009). The
human urinary proteome reveals high similarity between kidney aging and chronic kidney disease. Proteomics, 9(8), 2108-2117

• Klein J, Gonzalez J, Duchene J, Esposito L, Pradère JP, Neau E, Delage C, Calise D, Ahluwalia A, Carayon P, Pesquero JB, Bader
M, Schanstra JP, Bascands JL. (2009). Delayed blockade of the kinin B1 receptor reduces renal inflammation and fibrosis in
obstructive nephropathy. FASEB J, 23(1), 134-142

• Klein J, Gonzalez J, Decramer S, Bandin F, Neau E, Salant DJ, Heeringa P, Pesquero JB, Schanstra JP, Bascands JL (2010).
Blockade of the kinin B1 receptor ameloriates glomerulonephritis. J.Am.Soc.Nephrol, 21(7), 1157-1164

• Klein J, Kavvadas P, Prakoura N, Karagianni F, Schanstra JP, Bascands JL, Charonis A. (2011). Renal fibrosis: Insight from
proteomics in animal models and human disease. Proteomics, 11(4), 805-815

Jean-Loup Bascands / Joost-Peter
Schanstra
Renal fibrosis-mechanisms and detection
Toulouse U 1048 / Angelo Parini

Development of new concepts of nephroprotection using translational research and
state of the art technologies

Research brief
Chronic kidney disease (CKD) patient numbers are dramatically rising due to the increased incidence
of diabetes and aging. Fibrosis is a key event in the development of CKD as nearly all renal diseases
are confronted, sooner or later, with excessive extracellular matrix accumulation. We focus our
research i) on the understanding of the mechanism of early fibrogenic stages, ii) on the transformation
of this knowledge into therapeutic targets and, iii) on the identification of early non-invasive biomarkers
of renal fibrosis. Two complementary approaches are used: hypothesis driven and non-hypothesis
driven research.
•	Hypothesis driven research to explore the mechanisms of the development of fibrosis based on
existing scientific knowledge. We investigate the role of: kinin B1 receptors, chemokines,
lysophosphatidic acid receptor 1, urinary shear stress, transcription factor HNF1 and new markers
identified by “non hypothesis driven research” in the progression of renal fibrosis.
•	Non hypothesis driven research to obtain “de novo” mechanistic input on profibrotic mechanism is
based on the analysis of the human urinary –ome (transcriptomics, proteomics and metabolomics).
This research will also lead to the development of urinary assays for the identification at an early stage
of patients at risk for progression of fibrosis and thus CKD.

Inserm / Université de Toulouse 3 (Université Paul Sabatier)

Key facts

• Team:
Researchers: 7
Technicians: 4
PhD students: 4
Postdoc fellows: 2
• Translational

approaches:
Patents: -
Clinical research grants: 2
Industry partners: 2
• International research

links:
Europe, United States,
Brazil

Keywords
• Renal fibrosis
• chronic kidney disease
• biomarkers
• shear stress
• cross-omics
• omics (transcript- proteo-
metabol-)
• animal models
• semi quantitative
immunohistochemistry

Biological
resources
• In vivo models
• Urine biobank

Contact: Jean-Loup Bascands
jean-loup.bascands@inserm.fr
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Renal fibrosis and bradykinin

Obstructive nephropathy in newborn

Aging kidney
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Publications

• Biochemical and molecular methods to study biology of immunoglobulins and their receptors
• Translational research methods
• Generation of recombinant tools and monoclonal antibodies
• Humanized mouse models
• Establishment of experimental models for nephritis as proof of concept for new drugs

Methodologies used

• Pasquier B, Launay P, Kanamaru Y, Moura IC, Pfirsch S, Ruffie C, Henin D, Benhamou M, Pretolani M, Blank U, Monteiro RC
(2005). Identification of Fc alpha RI as an inhibitory receptor that controls inflammation: Dual role of FcR gamma ITAM. IMMUNITY,
22(1), 31-42

• da Silva FP, Aloulou M, Skurnik D, Benhamou M, Andremont A, Velasco IT, Chiamolera M, Verbeek JS, Launay P, Monteiro RC
(2007). CD16 promotes Escherichia coli sepsis through an FcR gamma inhibitory pathway that prevents phagocytosis and facilitates
inflammation. NATURE MEDICINE, 13(11), 1368-1374

• Matysiak-Budnik T, Moura IC, Arcos-Fajardo M, Lebreton C, Menard S, Candalh C, Ben-Khalifa K, Dugave C, Tamouza H, van Niel
G, Lamarque D, Chaussade S, Malamut G, Cellier C, Cerf-Bensussan N, Monteiro RC, Heyman M (2008). Secretory IgA mediates
retrotranscytosis of intact gliadin peptides via the transferrin receptor in celiac disease. JOURNAL OF EXPERIMENTAL MEDICINE,
205(1), 143-154

• Pfirsch-Maisonnas S, Aloulou M, Xu T, Claver J, Kanamaru Y, Tiwari M, Launay P, Monteiro RC, Blank U (2011). Inhibitory ITAM
Signaling Traps Activating Receptors with the Phosphatase SHP-1 to Form Polarized "Inhibisome" Clusters. Science signaling,
4(169), ra24

• Launay P, Grossetete B, Arcos-Fajardo M, Gaudin E, Torres SP, Beaudoin L, de Serre NPM, Lehuen A, Monteiro RC (2000). Fc
alpha receptor (CD89) mediates the development of immunoglobulin A (IgA) nephropathy (Berger's disease): Evidence for
pathogenic soluble receptor-IgA complexes in patients and CD89 transgenic mice. JOURNAL OF EXPERIMENTAL MEDICINE,
191(11), 1999-2009

• Moura IC, Centelles MN, Arcos-Fajardo M, Malheiros DM, Collawn JF, Cooper MD, Monteiro RC (2001). Identification of the
transferrin receptor as a novel immunoglobulin (Ig)A1 receptor and its enhanced expression on mesangial cells in IgA nephropathy.
JOURNAL OF EXPERIMENTAL MEDICINE, 194(4), 417-425

Renato Monteiro
Renal Immunopathology and Receptors
Paris U 1149 / Renato Monteiro

Our team study immune-mediated nephritis to establish new therapeutic approaches.
We have an expertise in immunoglobulin and Fc receptor biology, in the generation of
mouse monoclonal antibodies and in the development of humanized mouse models of
glomerulonephritis

Research brief
End-stage renal disease (ESRD) is major health problem worldwide. In France, ESRD treatment are
responsible for 2% of health costs. We focused on IgA nephropathy (N), one of the leading causes of
renal failure. We first identified abnormalities of IgA deposited in the mesangium involving abnormal
glycosylation and have then identified two IgA Receptors, CD89 and CD71. CD89 expression is altered
on monocytes from patients with IgAN and is associated with circulating soluble CD89 complexed with
IgA. We establish a new mouse model of IgAN by transgenic expression of human CD89. IgA-soluble
CD89 complexes participate in disease initiation while CD89 transmembrane triggering by IgA induces
macrophage infiltration, kidney inflammation and disease progression. Deposition of IgA complexes in
the kidneys implied a mesangial IgAR that was identified as the CD71. CD71 expression is dramatically
increased on mesangial cells from IgAN patients and IgA triggering promotes cell proliferation and
inflammatory cytokine production. Recently we have extended the pathological role of IgA-CD71
interaction to celiac disease development. Finally, our fundamental investigations uncovered an
unsuspected new inhibitory function of immunoreceptor tyrosine based activation motif (ITAMi) of FcR
adaptor associated with some Fc receptors (CD89 and CD16). ITAMi controls multiple heterologous or
autologous inflammatory responses. MAb targeting ITAMi serves as treatment for renal inflammatory
diseases.

Inserm / Université de Paris 07 (Université Denis Diderot)

Key facts

• Team:
Researchers: 3
Technicians: 2
PhD students: 4
Postdoc fellows: 6
• Translational

approaches:
Patents: 3
Clinical research grants: 1
Industry partners: 4
• International research

links:
Europe, United States,
Brazil

Keywords
• IgA
• Fc receptors
• glomerulonephritis
• ligands
• receptors
• mouse models
• translational research

Biological
resources
• Mouse monoclonal
antibodies
• Mouse monoclonal
antibodies to CD89 and
CD71,
• Humanized mouse
models for IgA nephropathy

Contact: Renato Monteiro
33157277751 renato.monteiro@inserm.fr

ITMO Circulation,
Metabolism, Nutrition
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Anti-inflammatory function of monomeric IgA in the immune system through the ITAMi of the IgA Fc receptor I (CD89) expressed by
monocyte/macrophages

Involvement of IgA Fc Receptor I (CD89) in IgA nephropathy. IgA complexes lead to enhanced IgA binding to CD89 on blood
monocytes and to the generation of soluble CD89/IgA complexes upon cleavage of FcRgamma-less CD89. These complexes are
nephritogenic through binding to CD71 in the mesangium. Simultaneously, IgA complexes activate (priming) monocytes through
crosslinking of transmembrane FcRgamma-associated CD89.

Proposed model for the pathogenesis of IgA nephropathy involving two IgA receptors, the CD89 on blood monocytes and the CD71 on
mesangial cells.
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Publications

• Animal models of renal pathology (UUO, anti-GBM, spontanous model of SLE)
• Mice deficient in mast cells and mast cell mediators (MCP-4 chymase)
• In vitro analysis of mast cell and basophil function
• Cell biology of mast cells and basophils

Methodologies used

• Kanamaru Y, Scandiuzzi L, Essig M, Brochetta C, Guerin-Marchand C, Tomino Y, Monteiro RC, Peuchmaur M, Blank U (2006).
Mast cell-mediated remodeling and fibrinolytic activity protect against fatal glomerulonephritis. JOURNAL OF IMMUNOLOGY,
176(9), 5607-5615

• Tiwari N, Wang CC, Brochetta C, Ke G, Vita F, Qi Z, Rivera J, Soranzo MR, Zabucchi G, Hong W, Blank U (2008). VAMP-8
segregates mast cell-preformed mediator exocytosis from cytokine trafficking pathways. Blood -New York-, 111(7), 3665-74

• Blank U, Essig M, Scandiuzzi L, Benhamou M, Kanamaru Y (2007). Mast cells and inflammatory kidney disease.
IMMUNOLOGICAL REVIEWS, 217, 79-95

• Blank U, Rivera J (2004). The ins and outs of IgE-dependent mast-cell exocytosis. TRENDS IN IMMUNOLOGY, 25(5), 266-273

• Amir-Moazami O, Alexia C, Charles N, Launay P, Monteiro RC, Benhamou M (2008). Phospholipid scramblase 1 modulates a
selected set of IgE receptor-mediated mast cell responses through LAT-dependent pathway. Journal of Biological Chemistry,
283(37), 25514-25523

• Charles, N., Hardwick, D., Daugas, E., Illei, G.G. & Rivera, J. (2010). Basophils and the T helper 2 environment can promote the
development of lupus nephritis. Nature Medicine, 16(6), 701-707

Ulrich Blank
Renal Pathology and Inflammation
Paris U 1149 / Renato Monteiro

Our team studies the role of inflammation in renal disease progression. We focus as
an original aspect on the role of mast cells and basophils using animal models,
fundamental research on effector mechanisms as well as the relationship to clinics.

Research brief
Renal pathologies are associated with an inflammatory phenotype, which in their chronic form leads to
chronic kidney disease. The mechanisms of this inflammation are still poorly understood, but are known
to engender development of renal fibrosis and a profound remodelling of renal tissue. The aim of our
team is to identify tissue factors (resident and infiltrating cells, mediators) as well as the signalling
mechanisms of the inflammatory process. We are interested in studying the participation of tissue mast
cells and blood basophils in disease progression using experimental models of renal pathology (anti-
GBM, UUO) as well as a new animal model of spontaneous SLE. Mice deficient in mast cells or mast
cell-specific mediators are used. We will also generate a new mouse model deficient in basophils. We
further study fundamental mechanisms leading to inflammatory mediator secretion. Several effectors
that we have previously implicated in the secretion of inflammatory mediators are studied. They include
PLSCR 1 (a signal amplifyer), VAMP-8 and Munc18-2 (proteins that play a role in intracellular
trafficking and membrane fusion). Our projects are realized in a collaborative effort between the
INSERM U699, which is specialized in renal immunopathology, and the Nephrology Department at the
Bichat Hospital in Paris.

Inserm / Université de Paris 07 (Université Denis Diderot)

Key facts

• Team:
Researchers: 5
Technicians: 1
PhD students: 1
Postdoc fellows: 1
• Translational

approaches:
Patents: -
Clinical research grants: -
Industry partners: -
• International research

links:
Europe, United States

Keywords
• nephrology
• inflammation
• mast cells
• basophils
• histamine
• fibrosis
• systemic lupus
erythematodes
• animal models (UUO/anti-
GBM/SLE murine model)
• mast cell and basophil
mediators
• inflammatory mediator
secretion

Biological
resources
• Mast cell deficient mouse
(Wsh/Wsh)
• Spontaneous model of
SLE
• In vitro culture of primary
mouse mast cells and
basophils
• Mast cell line humanized
for the IgE receptor
• Renal Fibrosis Model
• Model of acute
glomerulonephritis for
evaluation of renal toxicity

Contact: Ulrich Blank
Ulrich.blank@inserm.fr

ITMO Circulation,
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Publications

• Microgravity experiments (including space flight)
• In vitro and in vivo models of mechanical stimulation (including 2D and 3D cell culture)
• In vivo experimental models on rodents
• Histology, histomorphometry of undecalcified mineralized tissues
• Imaging (photonic microscopy, microtomography)
• Bone vascular imaging and bone blood perfusion estimation in mice

Methodologies used

• Dumas V, Perrier A, Malaval L, Laroche N, Guignandon A, Vico L, Rattner A (2009). The effect of dual frequency cyclic
compression on matrix deposition by osteoblast-like cells grown in 3D scaffolds and on modulation of VEGF variant expression.
Biomaterials, 30(19), 3279-3288

• Malaval L, Wade-Guéye NM, Boudiffa M, Fei J, Zirngibl R, Chen F, Laroche N, Roux JP, Burt-Pichat B, Duboeuf F, Boivin G, Jurdic
P, Lafage-Proust MH, Amédée J, Vico L, Rossant J, Aubin JE. (2008). Bone sialoprotein plays a functional role in bone formation
and osteoclastogenesis. J Exp Med., 12(205), 1145-1153

• Pprisby RD, Lafage-Proust MH, Malaval L, Belli A, Vico L (2008). Effects of whole body vibration on the skeleton and other orgn
systems in man and animal models: what we know and what we need to know. Ageing Research Rev, 7(4), 319-329

• Martin A, de Vittoris R, David V, Moraes R, Bégeot M, Lafage-Proust MH, Alexandre C, Vico L, Thomas T (2008). Leptin modulates
both resorption and formation qhile preventing disuse-induced bone loss in tail-suspended female rats. Tissue Eng Part A, 14(1),
117-126

• Martin A, David V, Vico L, Thomas T (2008). Impaired energetic metabolism after central leptin signaling leads to massive
appendicular bone loss in hindlimb-suspended rats. J Bone Miner Res, 23(12), 2040-2047

• Vico L, Zouch M, Amirouche A, Frère D, Laroche N, Kolelr B, Laïb A, Thomas T, Alexandre C (2008). High resolution pQCT
analysis at the distal radius and tibia discriminates patients with recent wrist and femoral neck fractures. J Bone Miner Res, 23(11),
1741-1750

Laurence Vico
Bone tissue and mechanical strain/stress
Saint-Etienne U 1059 / Laurence Vico

Exploration, from cell to organism, of the action of mechanical signals, and their
interactions with other regulating factors, on the physiology of the bone organ and on
the mechanical quality of the skeleton.

Research brief
Our work aims at understanding bone fragility, developing in vivo and in vitro models and elaborating
preventive or therapeutic strategies. We have largely contributed in past years to analyse the
mechanisms of action of mechanical constraints on bone quality, at the cell and organism level, through
both animal models and human investigations, including on spationauts. It now appears more and
more, however, that bone is not an isolated organ, but plays a major role as both a target and actor of
hematopoietic, energetic and nervous regulations. In this new context that we contributed to highlight,
our mission is to better understand how bone tissue adapts not only to mechanical stress (e.g. hypo
and hyper gravity, spaceflight) but also to metabolic and energetic challenges (e.g. metabolic
syndrome, mechanical stimulation as a therapy), all being interdependent, and to understand how bone
cells behave (commitment, differentiation, activity) in their complex bone marrow microenvironment,
focusing on the crosstalk between bone, hematopoietic and vascular cells, and their regulation by
hormonal (PTH), mechanical factors and cell-matrix interactions (role of SIBLING proteins, matrix
targeting and feedback effects of VEGF). For these projects, we developed innovating in vivo
techniques (e.g. vascular imaging of bone), as well as in vitro 2D and 3D culture models.

Inserm / Université de Saint-Etienne (Université Jean Monnet)

Key facts

• Team:
Researchers: 8
Technicians: 5
PhD students: 4
Postdoc fellows: 2
• Translational

approaches:
Patents: 1
Clinical research grants: 5
Industry partners: 4
• International research

links:
Europe

Keywords
• mechanical
• bone
• metabolism
• vascularisation
• extracellular matrix
• cytoskeleton
• hormones
• imaging
• histomorphometry
• animal models
• cellular models
• cell and tissue imaging
• microtomography
• spaceflight

Biological
resources
• Rodent experimental
models : immobilisation,
exercise, vibrating plates,
ovariectomy, marrow-
ablation
• In vitro 2D and 3D models
of cell culture under
mechanical constraint
• sedentary
postmenopausal women
under physical training
(whole body vibration, golf)

Contact: Laurence Vico
Laurence.Vico@inserm.fr

ITMO Circulation,
Metabolism, Nutrition
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Mechanical constraints and bone tissue

Bone quality is controlled by mechanical constraints interacting with other imputs to optimize performances. We analyze on whole
organisms the effects of gravity modulation (e.g. follow up of skeleton in ISS spationauts) and mechanical stimulation (e.g. skeletal
effects of vibrations at various energies/frequencies), and in in vitro osteoblast models (e.g. long term 3D cultures with mechanical
signal) the pathways of action of mechanical signals and their interactions with other bone regulators.

Imaging and quantification of the bone vascular network

Our laboratory has developed performing imaging techniques which allow the 3D visualization and quantitative analysis of the vascular
network within rat bone. This approach confirmed previous works on bone vascular anatomy and allows the correlation between the
vascular and bone effects of metabolic (hypoxia) or hormonal (PTH) challenges to the skeleton. (Jia et al., Anat. Rec., 293:215, 2010).

BSP knockout : skeletal effects and response to mechanical challenge

The KO of bone sialoprotein (BSP), an early response gene to mechanical stimulation, results in smaller mice with higher trabecular
bone mass and reduced bone forming activity and lower osteoclast numbers, suggestive of low remodeling due to resorption
impairment. Remodeling can nonetheless be stimulated by mechanical challenging, as tail suspension, resulting in rear leg unloading,
induces trabecular bone loss in wild type (+/+) and -/- mice. (Malaval et al, J. Exp. Med., 205:1145, 2008).
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Publications

- Cultures of human and murine primary osteoclasts
- Bone histomorphometry platform
- Preparation of Human osteoclasts in vitro from blood derived monocytes and dendritic cells
- Imaging technics to visualize live or fixed osteoclasts
- test to perform osteoclast adhesion, spreading, migration and bone resorption

Methodologies used

• Schmidt S, Nakchbandi I, Ruppert R, Kawelke N, Hess MW, Pfaller K, Jurdic P, Fässler R, Moser M (2011). Kindlin-3-mediated
signaling from multiple integrin classes is required for osteoclast-mediated bone resorption. The Journal of cell biology, 192(5), 883-
97

• Gallois A, Lachuer J, Yvert G, Wierinckx A, Brunet F, Rabourdin-Combe C, Delprat C, Jurdic P, Mazzorana M (2010). Genome-
Wide Expression Analyses Establish Dendritic Cells as a New Osteoclast Precursor Able to Generate Bone-Resorbing Cells More
Efficiently Than Monocytes. Journal of bone and mineral research : the official journal of the American Society for Bone and Mineral
Research, 25(3), 661-672

• Hu S, Planus E, Georgess D, Place C, Wang X, Albiges-Rizo C, Jurdic P, Géminard JC (2011). Podosome rings generate forces
that drive saltatory osteoclast migration. Molecular biology of the cell, 22(17), 3120-6

• Wakkach A, Mansour A, Dacquin R, Coste E, Jurdic P, Carle GF, Blin-Wakkach C (2008). Bone marrow microenvironment controls
the in vivo differentiation of murine dendritic cells into osteoclasts. Blood, 112(13), 5074-83

• Saltel F, Chabadel A, Zhao Y, Lafage-Proust MH, Clézardin P, Jurdic P, Bonnelye E (2006). Transmigration: a new property of
mature multinucleated osteoclasts. Journal of bone and mineral research : the official journal of the American Society for Bone and
Mineral Research, 21(12), 1913-23

• Chabadel A, Bañon-Rodríguez I, Cluet D, Rudkin BB, Wehrle-Haller B, Genot E, Jurdic P, Anton IM, Saltel F (2007). CD44 and
beta3 integrin organize two functionally distinct actin-based domains in osteoclasts. MOLECULAR BIOLOGY OF THE CELL, 18(12),
4899-910

Pierre Jurdic
Cell biology and bone physiopathology
Lyon UMR 5242 / Vincent Laudet

Expert in dynamic osteoclast cytoskeleton organization and first identification of DC
as osteoclast precursors

Research brief
We are studying bone physiology through human and murine models using cell biology approach
through osteoclasts. Osteoclasts are cells of hematopoietic origin deriving from monocytes. In addition
to be major players in bone remodeling through bone resorption they are the immune cells of the bone.
We have developed our activities along two main topics :
- Osteoimmunology looking at the interplay between immune system and bone cells. After having
shown that immune dendritic cells can differentiate into osteoclasts, we hypothesized that inflammatory
conditions, such as in rheumatoid arthritis, potentiate this osteoclastogenesis pathway. Our goals are 1)
to prove this hypothesis in rheumatoid arthritis patients and animal models; 2) to identify different
osteoclast subpopulations which could be observed in different physiopathological conditions; 3)
Examine the response of osteoclasts to infection by staphylococcus, a major burden for patients.
-  Bone degradation mechanisms. We have deciphered the dynamic organization of the actin
cytoskeleton of osteoclasts adherent either onto glass or apatite mineral to better understand how
osteoclasts resorb mineralized extracellular matrix. Comparing the transcriptomic data from bone
resorbing osteoclasts versus non resorbing inflammatory multinucleated giant cells we are identifying
genes controlling bone resorption in osteoclasts.

CNRS / Ecole Normale Supérieure de Lyon / Université de Lyon
1 (Université Claude Bernard)

Key facts

• Team:
Researchers: 5
Technicians: 1
PhD students: 1
Postdoc fellows: -
• Translational

approaches:
Patents: 1
Clinical research grants: 2
Industry partners: 1
• International research

links:
Europe, United States

Keywords
• Bone
• resorption osteoclasts
• dendritic cells
• cytoskeleton
• inflammation
• Cell cultures
• microscopy
• histomorphometry
• transcriptomic
• lentivirus

Biological
resources

Contact: Pierre Jurdic
pierre.jurdic@ens-lyon.fr

ITMO Circulation,
Metabolism, Nutrition
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3D micro CT scanner image of a section of a mouse femur

3D micro CT scanner image of a section of a mouse femur. It shows both trabecular and cortical bone (From Romain Dacquin)

Osteoclasts and podosomes

Actin-containing podosomes (in red) and microtubules (green) in multinucleated (nuclei in blue) (from Dan Georgess)

Plasticity of monocyte-derived cells

Scheme of the plasticity of monocyte-derived cells. Monocytes and DC can give rise to bone resorbing osteoclasts or non resorbing
inflamatory multinucleated giant cells (from From GALLOIS A., VACHER J., MAZZORANA M., et JURDIC P. (2009)
Ostéoimmunologie: une vision globale et intégrée du tissu squelettique et du système immunitaire. Medecine/Sciences, 25, 259-265).
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Publications

- Mouse models of bone regeneration (tibial fracture, cortical defects, segmental defects, bone/muscle
grafting, musculoskeletal injuries)
- Renal capsule transplantation
- Genetically modified mice
- Histology, histomorphometry, immunohistochemistry
- Primary skeletal stem cell culture
- Flow cytometry
- Transcriptome analyses

Methodologies used

• Wang X, Yu YY, Lieu S, Yang F, Lang J, Lu C, Werb Z, Hu D, Miclau T, Marcucio R, Colnot C (2013). MMP9 regulates the cellular
response to inflammation after skeletal injury. Bone, 52(1), 111-9

• Colnot C, Zhang X, Knothe Tate ML (2012). Current insights on the regenerative potential of the periosteum: molecular, cellular,
and endogenous engineering approaches. Journal of orthopaedic research : official publication of the Orthopaedic Research Society,
30(12), 1869-78

• Yu YY, Lieu S, Hu D, Miclau T, Colnot C (2012). Site specific effects of zoledronic acid during tibial and mandibular fracture repair.
PLOS ONE, 7(2), e31771

• Yu YY, Lieu S, Lu C, Colnot C (2010). Bone morphogenetic protein 2 stimulates endochondral ossification by regulating periosteal
cell fate during bone repair. Bone, 47(1), 65-73

• Colnot C (2009). Skeletal cell fate decisions within periosteum and bone marrow during bone regeneration. Journal of bone and
mineral research : the official journal of the American Society for Bone and Mineral Research, 24(2), 274-82

• Behonick DJ, Xing Z, Lieu S, Buckley JM, Lotz JC, Marcucio RS, Werb Z, Miclau T, Colnot C (2007). Role of matrix
metalloproteinase 13 in both endochondral and intramembranous ossification during skeletal regeneration. PLOS ONE, 2(11), e1150

Céline Colnot
Cellular and Molecular Bases of Skeletal Regeneration

Paris U 1163 / Alain Fischer

We combine expertise in mouse models of bone regeneration, genetically modified
mice, primary stem cell culture, cellular and molecular analyses to characterize the
ontogeny of skeletal stem cells and their functions in tissue regeneration and repair.

Research brief
The goal of our research is to understand the basic cellular and molecular mechanisms of skeletal
regeneration. We aim to define the origins of skeletal stem cells, the factors regulating their recruitment
at the bone injury site, and the ontogeny of skeletal stem cells. We showed that the local periosteum
(the tissue lining the outer surface of bone) is a key source of skeletal progenitors and that periosteum-
muscle interactions are critical for bone repair.
Two main projects:
-Role of periosteum and mesenchymal lineages in skeletal regeneration: (1) characterize the skeletal
stem cell populations within adult bone marrow and periosteum, and their embryonic origins, (2)
compare the regenerative capacities of skeletal stem cells, (3) assess the molecular regulation of
skeletal cell fate decisions during bone repair.
- Role of bone-muscle interactions in musculoskeletal repair: (1) identify the cellular contributions of
skeletal and muscle lineages to musculoskeletal repair, (2) determine the role of Bone Morphogenetic
Proteins in mediating bone-muscle interactions and (3) identify new factors mediating bone-muscle
cross talks.
Our research has implications for cell-based and drug-based therapies in skeletal regeneration and the
treatment of various diseases of the skeleton.

Inserm / Université de Paris 05 (Université Rene Descartes)

Key facts

• Team:
Researchers: 1
Technicians: 1
PhD students: -
Postdoc fellows: 1
• Translational

approaches:
Patents: -
Clinical research grants: -
Industry partners: 1
• International research

links:
United States

Keywords
• Bone
• Muscle
• Skeletal Regeneration
• Stem Cell
• Bone Morphogenetic
Proteins
• Mouse genetics
• Histology/histomorphome-
try
• Immunohistochemistry
• Flow cytometry

Biological
resources
• Mouse models of bone
repair
• Mouse transgenic/KO
models
• Primary stem cell cultures

Contact: Céline Colnot
celine.colnot@inserm.fr

ITMO Circulation,
Metabolism, Nutrition
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The stages of long bone development in the embryo (left) are recapitulated during bone repair in the adult (right). A cartilage matrix
(red) is first deposited, becomes calcified, vascularized and is progressively replaced by bone.

In situ hybridization on tissue sections

Genes expressed during long bone development in the embryo (top) are re-expressed in the fracture callus during bone repair
(bottom). Genes encoding cartilage markers (Collagen type 10, ColX), bone markers (Osteocalcin, OC; Runx2), angiogenic factors
(Vascular Endothelial Growth Factor, VEGF) and markers of extracellular matrix remodeling (Matrix Metalloproteinase 9, MMP9) are
expressed in areas where hypertrophic cartilage is being remodeled and replaced by bone.
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Publications

• Transcriptomics
• Genetics
• Molecular biology
• Cell Biology
• Biochemistry

Methodologies used

• Zinovieva E, Bourgain C, Kadi A, Letourneur F, Izac B, Said-Nahal R, Lebrun N, Cagnard N, Vigier A, Jacques S (2009).
Comprehensive Linkage and Association Analyses Identify Haplotype, Near to the TNFSF15 Gene, Significantly Associated with
Spondyloarthritis. PLOS GENETICS, 5(6)

• Tourneur L, Mistou S, Schmitt A, Chiocchia G (2008). Adenosine receptors control a new pathway of Fas-associated death domain
protein expression regulation by secretion. Journal of Biological Chemistry, 283(26), 17929-38

• Fert I, Glatigny S, Poulain C, Satumtira N, Dorris ML, Taurog JD, Breban M (2008). Correlation Between Dendritic Cell Functional
Defect and Spondylarthritis Phenotypes in HLA-B27/Human beta(2)-Microglobulin-Transgenic Rat Lines. ARTHRITIS AND
RHEUMATISM, 58(11), 3425-3429

• Giraud M, Taubert R, Vandiedonck C, Ke XY, Levi-Strauss M, Pagani F, Baralle FE, Eymard B, Tranchant C, Gajdos P (2007). An
IRF8-binding promoter variant and AIRE control CHRNA1 promiscuous expression in thymus. Nature -London-, 448(7156), 934U9

• Giquel B, Carmouse S, Denais C, Cherfa A, Chimenti MS, Fert I, Hacquard-Bouder C, Breban M, Andre C (2007). Two HLA-B27
alleles differently associated with spondylarthritis, B*2709 and B*2705, display similar intracellular trafficking and oligomer formation.
ARTHRITIS AND RHEUMATISM, 56(7), 2232-2243

• Gottenberg JE, Cagnard N, Lucchesi C, Letourneur F, Mistou S, Lazure T, Jacques S, Ba N, Ittah M, Lepajolec C, Labetoulle M,
Ardizzone M, Sibilia J, Fournier C, Chiocchia G, Mariette X (2006). Activation of IFN pathways and plasmacytoid dendritic cell
recruitment in target organs of primary Sjögren's syndrome. PROCEEDINGS OF THE NATIONAL ACADEMY OF SCIENCES OF
THE UNITED STATES OF AME, 103(8), 2770-5

Gilles Chiocchia / Maxime Breban
IRIS: Inflammatory Reaction and Immune System /
Chronic inflammation and immune system
Paris U 1016 / Pierre-Olivier Couraud

Our research offers a unique opportunity in arthritic diseases to link inflammation and
immune system based on a multidisciplinary approach which involves a two-way
process going back and forth between genetic data, immunological mechanisms and
the transfer of the findings to the clinic

Research brief
Three main pillars constitute the organisation of our research program:
- Genomic analysis with diagnostic and therapeutic applications,
- Functional validation of targets,
- Animal models.
Chronic inflammatory diseases result from perturbations of effector cells and soluble mediators of the
immune system, and local target tissue abnormalities. The precise mechanisms leading to inflammation
in these diseases are incompletely understood and treatments inadequate. The aim of our team is to
increase understanding of mechanisms of chronic inflammation. Our goals are: the identification of new
genes of susceptibility, and their functional characterization.
These diseases show a strong involvement of the major histocompatibility complex. Because much
remains to be learnt on the role of this region in autoimmunity, we are developing specific researches
on this topic by focusing on spondylarthritis, autoimmune myasthenia gravis that show a strong
association with the MHC and soon on rheumatoid arthritis.
Starting from clinical investigations, and based on genetic and genomic approaches, we use in vitro
cellular assays or suitable animal models, as needed. The functional role of dendritic cells and myeloid
suppressor cells are analysed. Several targets are already studied. The interactions between scientists
and physicians in the team and our large collaborative network contribute importantly to the translation
of fundamental research into clinical application.

Inserm / Université de Paris 05 (Université Rene Descartes)

Key facts

• Team:
Researchers: 5
Technicians: 4
PhD students: 11
Postdoc fellows: 1
• Translational

approaches:
Patents: -
Clinical research grants: -
Industry partners: -
• International research

links:
Europe, United States,
Brazil

Keywords
• Chronic inflammatory
diseases
• autoimmunity
• genetical genomics
• dendritic cell
• genetics
• transcriptomics
• cell biology
• imaging

Biological
resources

Contact: Gilles Chiocchia
gilles.chiocchia@inserm.fr

ITMO Circulation,
Metabolism, Nutrition
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Genetical Genomics in Autoimmunity

We are interested in the classification and the mechanisms of diseases. Our research is multidisciplinary and involves a two-way
process going back and forth between the statistical analysis of the genetic data, the dissection of immunological mechanisms and the
potential transfer of the findings to the clinic. Beyond our respective interests, the complementarities of our areas of expertise should
give us the best chances of success considering important chronic inflammatory disease such as SpA

Discovery of new susceptibility loci

We identified a susceptibility locus (named SPA2) of spondylarthritis nearby one of the best candidate genes TNFSF15 (Zinovieva et
al.,2009a, b).Sequencing of the whole disequilibrium block is underway to identify causal variants. We are also interested in seeking
the role of MHC region in autoimmunity. Thus, we focus part of our work on the MHC region both in SpA and Myasthenia Gravis.
These works are made in collaboration with the CNG and CNS, and with several international collaborators.

From molecular signature to molecular targets

Comparing the gene expression between synovial tissues and cells of RA and osteoarthritic patients we established a molecular
signature of RA and identified several potential molecular targets in RA. We have also analyzed the molecular signature of Dendritic
Cells (DC) derived from HLA-B27 transgenic rat and found that a strong down-regulation of numerous genes belonging to the IFN-
pathway (unpublished). We are currently determining molecular signature of DC from spondylarthritic patients.
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• Stem cells

Methodologies used

• Pene J, Chevalier S, Preisser L, Venereau E, Guilleux MH, Ghannam S, Moles JP, Danger Y, Ravon E, Lesaux S (2008).
Chronically inflamed human tissues are infiltrated by highly differentiated Th17 lymphocytes. JOURNAL OF IMMUNOLOGY, 180(11),
7423-7430

• Mrugala D, Bony C, Neves N, Caillot L, Fabre S, Moukoko D, Jorgensen C, Noel D (2008). Phenotypic and functional
characterisation of ovine mesenchymal stem cells: application to a cartilage defect model. ANNALS OF THE RHEUMATIC
DISEASES, 67(3), 288-295

Christian Jorgensen
Mesenchymal stem cells, joint environment and
immunotherapies of rheumatoid
arthritis
Montpellier U 844 / Christian Jorgensen

arthritis stem cells

Research brief
The aim of the unit is the development of innovative therapies of rheumatoid arthritis (RA) and
osteoarthritis (OA), based on fundamental knowledge gained on the interactions between
mesenchymal stromal cells (MSC), dendritic cells (DC) and T lymphocytes, involved in the induction
and regulation of synovitis and chondrogenesis.
We continued to identify molecular processes of chondrocyte differentiation of MSCs and optimized
conditions for regeneration of articular cartilage. We have identified factors of differentiation and control
loops involving key miRNAs and genes in chondrogenesis. We were among the first to demonstrate the
immunosuppressive properties of MSCs that have subsequently been used as a cell-based
immunotherapy strategy in experimental arthritis. More recently, we have identified certain chemokines
induced during interactions between MSCs and metastatic carcinomas, suggesting a role for MSCs in
the attraction of tumor cells, as well as the promotion of their growth during the development of
metastases.

Inserm / Université de Montpellier 1

Key facts

• Team:
Researchers: 13
Technicians: 6
PhD students: 9
Postdoc fellows: 2
• Translational

approaches:
Patents: 7
Clinical research grants: 2
Industry partners: 3
• International research

links:
Europe, United States,
Australia, India

Keywords
• arthritis
• stem cells
• micro RNA
• Immunology

Biological
resources
• In vivo models ( mouses)

Contact: Christian Jorgensen
christian.jorgensen@inserm.fr

ITMO Circulation,
Metabolism, Nutrition
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- Primary culture of articular chondrocytes (mouse, human) and costal chondrocytes (mouse), of
murine osteoblasts (membrane 3D) and of human synoviocytes
- Control of chondrocyte phenotype (hypertrophic differentiation and fibroblastic dedifferentiation)
- Application of mechanical stress (cartilage explants and bone), Flexercell apparatus
- Mesenchymal stem cells (from rat bone marrow)
-Cellular analysis (Western-blot, proteolytic activity, ELISA, qRT-PCR, ARN interference,
immunocytology)
- Tissue analysis (histology paraffin, immunohistochemistry)
- Experimental in vivo model for Osteoarthritis (Mouse)
- Experimental in vivo model of tendon repair (Rat)

Methodologies used

• Gabay O, Sanchez C, Salvat C, Chevy F, Breton M, Nourissat G, Wolf C, Jacques C, Berenbaum F (2010). Stigmasterol: a
phytosterol with potential anti-osteoarthritic properties. Osteoarthritis and cartilage / OARS, Osteoarthritis Research Society, 18(1),
106-16

• Blaise R, Mahjoub M, Salvat C, Barbe U, Brou C, Corvol MT, Savouret JF, Rannou F, Berenbaum F, Bausero P (2009).
Involvement of the Notch pathway in the regulation of matrix metalloproteinase 13 and the dedifferentiation of articular chondrocytes
in murine cartilage. ARTHRITIS AND RHEUMATISM, 60(2), 428-39

• Sanchez C, Gabay O, Salvat C, Henrotin YE, Berenbaum F (2009). Mechanical loading highly increases IL-6 production and
decreases OPG expression by osteoblasts. Osteoarthritis and cartilage / OARS, Osteoarthritis Research Society, 17(4), 473-81

• Gosset M, Berenbaum F, Salvat C, Sautet A, Pigenet A, Tahiri K, Jacques C (2008). Crucial role of visfatin/pre-B cell colony-
enhancing factor in matrix degradation and prostaglandin E2 synthesis in chondrocytes: possible influence on osteoarthritis.
ARTHRITIS AND RHEUMATISM, 58(5), 1399-409

• Gosset M, Berenbaum F, Thirion S, Jacques C (2008). Primary culture and phenotyping of murine chondrocytes. Nature protocols,
3(8), 1253-60

• Jacques C, Recklies AD, Levy A, Berenbaum F (2007). HC-gp39 contributes to chondrocyte differentiation by inducing SOX9 and
type II collagen expressions. Osteoarthritis and cartilage / OARS, Osteoarthritis Research Society, 15(2), 138-46

Francis Berenbaum
Metabolism and age-related joint diseases
Paris U 938 / Bruno Fève

Our team associates physiologists, cell biologists, biochemists, and clinicians
devoted to the physiological and biological understanding of osteoarthritis,
particularly by exploring the role of inflammation, mechanical stress and
bone/cartilage/synovial tissue communication in this disease

Research brief
Our team has been interested for several years in the physiopathology of osteoarthritis. In the past, the
roles of prostaglandins and of the arachidonic acid cascade have been extensively investigated in joint
tissues. For these objectives, we have developed cellular tools (primary culture of human, rabbit and
murine articular and costal chondrocytes, osteoblasts, synoviocytes and mesenchymal cells, alginate-
embedded chondrocytes) and tissue (explants of cartilage subjected to compression, biobank of
osteoarthritic human tissues) which, coupled to biochemical, molecular analyses and imaging, allow to
investigate various research projects. We now focus our projects on the relationship between
osteoarthritis and metabolic diseases. The link between osteoarthritis and obesity has been studied by
using compressive stress (we have a specific tool dedicated to the assessment of compressive and
stretch stress), and by looking at the role of adipokines, with a special interest on
visfatin/NAMPT/PBEF. Four main projects are currently under investigation:

1 - Influence of mechanical stress on bone/cartilage communication
2 - Consequences of the hypertrophic differentiation of the chondrocytes on the subchondral bone plate
remodelling.
3 - Pro-inflammatory lipid mediators and osteoarthritis
4 - Contribution of the mesenchymal stem cells in tendon repair (experimental rat model of tendon
repair validated by our team) and on cartilage metabolism

Inserm / Université de Paris 06 (Université Pierre et Marie Curie)

Key facts

• Team:
Researchers: 4
Technicians: 2
PhD students: 2
Postdoc fellows: 1
• Translational

approaches:
Patents: 1
Clinical research grants: 2
Industry partners: 2
• International research

links:
Europe, United States

Keywords
• Cartilage
• osteoarthritis
• bone
• prostaglandins
• cytokine
• adipokine
• mechanical stress
• differentiation
• In vitro primary culture
• In vivo model
• molecular biology
• cellular biology

Biological
resources
• Human, mouse, rabbit and
rat primary culture (articular
chondrocyte, costal
chondrocyte, osteoblasts)
• Human synoviocytes
• Human OA library
(histology, biochemistry)
• osteoarthritis mouse
model
• rat model of tendon repair

Contact: Francis Berenbaum
francis.berenbaum@sat.aphp.fr

ITMO Circulation,
Metabolism, Nutrition
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• Molecular in situ studies on mineralized tissues and cells.
• 2D and 3D analysis of the dento-maxillo-facial skeleton.
• Oral genetics and homeogenes.
• Experimental surgery and material investigation.
• Molecular and cellular Biology.

Methodologies used

• Molla M, Descroix V, Aïoub M, Simon S, Castañeda B, Hotton D, Bolaños A, Simon Y, Lezot F, Goubin G, Berdal A (2010). Enamel
protein regulation and dental and periodontal physiopathology in MSX2 mutant mice. The American journal of pathology, 177(5),
2516-26

• Petit S, Meary F, Pibouin L, Jeanny JC, Fernandes I, Poliard A, Hotton D, Berdal A, Babajko S (2009). Autoregulatory loop of Msx1
expression involving its antisense transcripts. Journal of cellular physiology, 220(2), 303-10

• Isaac J, Nohra J, Lao J, Jallot E, Nedelec JM, Berdal A, Sautier JM (2011). Effects of strontium-doped bioactive glass on the
differentiation of cultured osteogenic cells. European cells & materials, 21, 130-43

• Coudert AE, Pibouin L, Vi-Fane B, Thomas BL, Macdougall M, Choudhury A, Robert B, Sharpe PT, Berdal A, Lezot F (2005).
Expression and regulation of the Msx1 natural antisense transcript during development. Nucleic acids research, 33(16), 5208-18

• Fournier BP, Ferre FC, Couty L, Lataillade JJ, Gourven M, Naveau A, Coulomb B, Lafont A, Gogly B (2010). Multipotent progenitor
cells in gingival connective tissue. Tissue engineering. Part A, 16(9), 2891-9

• Aïoub M, Lézot F, Molla M, Castaneda B, Robert B, Goubin G, Néfussi JR, Berdal A (2007). Msx2 -/- transgenic mice develop
compound amelogenesis imperfecta, dentinogenesis imperfecta and periodental osteopetrosis. Bone, 41(5), 851-9

Ariane Berdal
Molecular Oral Physiopathology
Paris U 1138 / Pascal Ferre

Tranlational researches are conducted from involved genes to in vitro cell biology,
animal models and clinics.

Research brief
Our group is dedicated to the oral-facial area, an exemplary composite skeleton where epithelial and
neurectoderm-derived mesenchymal cells cooperate within a permanently challenged
microenvironment. Post-natal physiology harbours specificity (dental cells, bone drug sensitivity and
fate related to odontogenic growth and tumours) which determinants are studied in our group.
Homeogene patterns were shown to imprint oral cells and impact their post-natal proliferation,
differentiation and functions. This was illustrated in transgenic mice: the combinatorial Msx2, Dlx1, 3, 4,
6 interplay defined the frame of matrix protein expression and thus, regional enamel thickness. Msx1
and Msx2 controlled site-specifically osteoblast/osteoclast cross-talks and activity during physiology
and healing. Msx/Dlx transcriptional role is explored on dental and bone genes. An endogenous
antisense cis-RNA for Msx1 was discovered by us. Epigenetic and cell-autonomous mechanisms were
evidenced and are presently analysed from sense and antisense promoters to an integrated level.
Based on this detailed cell profiles, innovative biomaterials are tested as well some hormonal and toxic
factors controlling skeletal morphogenesis. Correspondingly, human rare diseases are studied in our
Reference Center. The team is involved in training programs which welcome scientists and health
students in oral and mineralised tissue research.

Inserm / CHU / Université de Paris 07 (Université Denis Diderot)

Key facts

• Team:
Researchers: 10
Technicians: 6
PhD students: 5
Postdoc fellows: 1
• Translational

approaches:
Patents: 1
Clinical research grants: 3
Industry partners: 2
• International research

links:
Europe, United States,
Japan, Colombia

Keywords
• Odontology
• Homeogene
• Physiopathology
• Biomimetics

Biological
resources
• Cohort of Rare Facial and
Buccal Malformation
Center.
• Collection of Human
Odontogenic Tumours.
• Cultures of oral
mineralized tissue forming
cells.
• Transgenic mouse models
of oral malformations.

Contact: Ariane Berdal
00 33 1 43 26 94 96 ariane.berdal@crc.jussieu.fr
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Follow-up of Msx1, Msx2 and Dlx2 expression using LacZ transgenic mice.

Transgenic mice harbouring the LacZ reporter gene under Msx1, Msx2 and Dlx2 homeogene promoters were used to decipher whole
mount and in situ expression patterns of these genes at all embryonic and post-natal stages of development. Their combined spatial
and temporal distribution is crucial for craniofacial development as evidenced by corresponding null mutant mouse phenotypes.

Cis-antisense RNA (AS) for Msx1 homeogene: negative retrocontrol of Msx1
homeoprotein expression.

Msx1 AS RNA is an exemplary  long non coding cis-AS RNA instrumental in the post-transcriptional control of Msx1 expression (S
RNA half-life decrease). Msx1 homeoprotein levels are critical for cell plasticity in development and repair. Early oral expression
patterns are controlled by epigenetic factors (BMP4 increases S-RNA and FGF8, AS-RNA levels). In oral skeleton, Msx1 expression
would be thresholded by a cell-autonomous negative retro-control.

SEM Ion distribution by EDX. CpTi and ApTi spectra with XPS.

Our group analyses in vitro the impact of innovating materials (bioglasses, calcium phosphates, titanium) on oral cells. The multiscale
analysis involves the set of effectors for matrix formation and mineralisation, tissue organisation and mineral structure and composition.
Chemically-modified titanium was shown here to be bioactive onto bone formation.
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- Primary culture of mouse and human bone cells (osteoclasts, osteoblasts, osteocytes), bone
resorption and formation assays, pit assays, bone explants.
- Cultures of primary mouse and human chondrocytes and cartilage explants.
- Cell phenotyping (qRT-PCR, Western-blot, proteolytic activity, ELISA, ARN interference,
immunocytology, apoptosis assay, cell imaging)
- Histology analysis (histology, immunohistochemistry, analysis of non decalcified bone)
- Characterisation of systemic bone and subchondral bone (microarchitecture, µCT, bone density)
- In vivo model for murine osteoporosis and osteoarthritis.

Methodologies used

Martine Cohen-Solal
Bone - Cartilage and environment
Paris U 1132 / Martine Cohen-Solal

Physiopathology and Identification of target molecules that regulate bone and
cartilage remodeling: from mice to patients

Research brief
The research unit has been dedicated to the pathophysiology of bone and cartilage diseases and the
expertise have positioned the unit as a leader in the field. Our aim is to characterize the mechanisms
that regulate bone and cartilage matrix and to identify the molecular targets that result in the
development of osteoporosis and osteoarthritis. The different approaches conducted by the scientists
and the clinicians actively involved prompted to the development of tools used from basic to
translational research. We have therefore validated biochemical and molecular techniques, cellular and
animal models that are then translated in humans through a collection of bone and cartilage tissues as
well as mouse and human serum and synovial samples.
To identify molecules involved in joint diseases, different projects are under investigation:
- Role of the proteoglycan in cell-cell interactions with bone and cartilage microenvironment.
- Mechanisms of interaction between bone and cartilage to characterize the role of bone cells such as
osteoclasts in mechanical-induced osteoarthritis. We focus on the role of Wnt molecules involved in the
bone-cartilage crosstalk.
- Characterization of microcrystalline stress on the cartilage and the role of microcrystals in
chondrocyte metabolism and apoptosis. This work is translated to humans samples and to a cohort.
- The regulation of chondrocyte function by autocrine and paracrine factors.

Inserm / Université de Paris 07 (Université Denis Diderot)

Key facts

• Team:
Researchers: 13
Technicians: 7
PhD students: 10
Postdoc fellows: 5
• Translational

approaches:
Patents: 1
Clinical research grants: 3
Industry partners: 4
• International research

links:
Europe

Keywords
• Bone
• cartilage
• osteoporosis
• osteoarthritis
• biobank and patients
• molecular signature
• histology
• bone imaging
• clinical trials

Biological
resources
• Transgenic mice for bone
• Biobank
• Cartilage and bone
collection

Contact: Martine Cohen-Solal
+33-1-49-95-63-58 martine.cohen-solal@inserm.fr

ITMO Circulation,
Metabolism, Nutrition
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main themes of the team
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• We combine clinical studies, transgenesis and cellular biology approaches : we are studying the
association between gene polymorphisms and bone mineral density and analysing bone phenotype in
vivo (Knock-out and transgenic mouse models)
• We are studying the mechanisms behind the in vivo obervations using cellular and molecular
approaches : evaluation of cellular activities ex vivo (primary cells) and in vitro (cell lines).

Methodologies used

• Chabbi-Achengli Y, Coudert AE, Callebert J, Geoffroy V, Côté F, Collet C, de Vernejoul MC (2012). Decreased osteoclastogenesis
in serotonin-deficient mice. Proceedings of the National Academy of Sciences of the United States of America, 109(7), 2567-72

• Geoffroy V, Chappard D, Marty C, Libouban H, Ostertag A, Lalande A, de Vernejoul MC (2010). Strontium ranelate decreases the
incidence of new caudal vertebral fractures in a growing mouse model with spontaneous fractures by improving bone
microarchitecture. Osteoporosis international : a journal established as result of cooperation between the European Foundation for
Osteoporosis and the National Osteoporosis Foundation of the USA, 22(1), 289-297

• Gaucher C, Walrant-Debray O, Nguyen TM, Esterle L, Garabédian M, Jehan F (2009). PHEX analysis in 118 pedigrees reveals
new genetic clues in hypophosphatemic rickets. Human genetics, 125(4), 401-11

• Samee N, Geoffroy V, Marty C, Schiltz C, Vieux-Rochas M, Levi G, de Vernejoul MC (2008). Dlx5, a positive regulator of
osteoblastogenesis, is essential for osteoblast-osteoclast coupling. The American journal of pathology, 173(3), 773-80

• Merciris D, Marty C, Collet C, de Vernejoul MC, Geoffroy V (2007). Overexpression of the transcriptional factor Runx2 in
osteoblasts abolishes the anabolic effect of parathyroid hormone in vivo. AMERICAN JOURNAL OF PATHOLOGY, 170(5), 1676-85

• Kornak U, Ostertag A, Branger S, Benichou O, de Vernejoul MC (2006). Polymorphisms in the CLCN7 gene modulate bone density
in postmenopausal women and in patients with autosomal dominant osteopetrosis type II. The Journal of clinical endocrinology and
metabolism, 91(3), 995-1000

Valérie Geoffroy
Osteoporosis
Paris U 1132 / Martine Cohen-Solal

We are studying osteoporosis from cell to patients.

Research brief
Our team's long-term goal is to identify new therapeutic targets in pathologies associated with bone
loss. We have an approach that combines clinical studies, transgenic mouse models and cell biology.
Our studies aimed at discovering new genes or gene already known which could regulate bone
remodeling and coupling between bone formation and resorption.
We have developed several lines of research which include mechanisms of gene regulation
(microRNA, methylation of genes, transcription factors (Runx2, Dlx5)), environmental factors
(serotoninergic system, matrix metalloproteinases) and genetic variations. The originality of our team is
to work on original models of transgenic mice involving major genes in bone remodeling with an
approach in vivo and ex vivo. Moreover, we evaluate whether some of these genes are involved in the
change in bone density in humans. Our main clinical aims focus on idiopathic male osteoporosis and
on osteogenesis imperfecta. The feasibility of our projects lies in the expertise and good
complementarity between different team members in their respective fields.

Inserm / Université de Paris 07 (Université Denis Diderot)

Key facts

• Team:
Researchers: 4
Technicians: 1
PhD students: 4
Postdoc fellows: 1
• Translational

approaches:
Patents: -
Clinical research grants: 3
Industry partners: 3
• International research

links:
Europe

Keywords
• osteoblast
• osteoclast
• transgenic mice
• bone
• osteoporosis
• vitamin D receptor
• animal experimentation
• histology
• cell biology
• molecular biology
• genotyping

Biological
resources
• Cohorts : idiopathic male
osteoporosis;
• Genomic DNA of controls
and patients phenotyped for
osteoporosis;
• In vivo mouse models :
Knock-out and conditional
invalidation (Runx2, Dlx5,
MMP-3 and MMP-13),
trangenic mice (Runx2,
TIMP-1, TOP-Gal, Cre)
• Primary culture of murine
osteoblastic cells

Contact: Valérie Geoffroy
valerie.geoffroy@inserm.fr
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Phenotypic analysis of transgenic mice

The identification of new targets for the treatment of osteoporosis is an important clinical goal, since existing therapies are relatively
ineffective at treating established osteoporosis. We want in these studies to decipher the mechanism involved bone remodelling and in
bone loss to open new target to osteoporosis treatment. We are using a range of approaches including in vivo, molecular and cellular
biology, clinical studies and micro-arrays technology.

Runx2/Cbfa1 over-expression: Experimental model of bone loss

Transgenic mice over-expressing Runx2 fail to gain bone relative to wild type mice and present multiple fractures. In skeletally mature
TG mice, osteoblast maturation is affected together with an increase of their osteoclastogenic abilities. Because these mice present
vertebral fractures that can be quantified, we questioned whether a pharmacological treatment was able to prevent fractural events

Dlx5, a Positive Regulator of Osteoblastogenesis, is Essential for Osteoblast-
Osteoclast Coupling

Vertebrate Dlx genes are transcription factors that share a highly conserved homeodomain, homologous to that of Drosophila Distal-
less Dlx5-null mice die at birth due to a defect in their respiratory system. We used Dlx5-null model to finally clarify the role of Dlx5 in
bone development. Our findings suggest that Dlx5 is a central regulator of bone turnover as it activates bone formation directly and
bone resorption indirectly.
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• Our approach is multidisciplinary, involving in vivo/in vitro models related to osteoarthritis, arthritis and
intervertebral disc diseases, disease-modeling transgenic mice, molecular biology, biochemistry,
pharmacology and cell biology and histology (classic microscopy and time-lapse live microscopy,
immunocytofluorescence and optical/laser microscopy coupled to deconvolution analysis).
• In vitro experiments are performed using mesenchymal stem cell lines and primary cultures of rabbit,
mouse, and human articular chondrocytes and intervertebral disc cells. Our primary culture conditions
are selective for physiological tissue conditions (normoxia vs hypoxia; hormonal conditions; static vs
dynamic mechanical stress conditions).

Methodologies used

• Ottaviani S, Tahiri K, Frazier A, Hassaine ZN, Dumontier MF, Baschong W, Rannou F, Corvol MT, Savouret JF, Richette P (2010).
HES1, a new target for interleukin-1{beta} in chondrocytes. Annals of the rheumatic diseases, 69(8), 1488-1494

• Vareille M, Rannou F, Thélier N, Glasser AL, de Sablet T, Martin C, Gobert AP (2008). Heme oxygenase-1 is a critical regulator of
nitric oxide production in enterohemorrhagic Escherichia coli-infected human enterocytes. JOURNAL OF IMMUNOLOGY, 180(8),
5720-6

• Rannou F, Lee TS, Zhou RH, Chin J, Lotz JC, Mayoux-Benhamou MA, Barbet JP, Chevrot A, Shyy JY (2004). Intervertebral disc
degeneration: the role of the mitochondrial pathway in annulus fibrosus cell apoptosis induced by overload. AMERICAN JOURNAL
OF PATHOLOGY, 164(3), 915-24

• Liu Y, Zhu Y, Rannou F, Lee TS, Formentin K, Zeng L, Yuan X, Wang N, Chien S, Forman BM, Shyy JY (2004). Laminar flow
activates peroxisome proliferator-activated receptor-gamma in vascular endothelial cells. Circulation, 110(9), 1128-33

• François M, Richette P, Tsagris L, Raymondjean M, Fulchignoni-Lataud MC, Forest C, Savouret JF, Corvol MT (2004). Peroxisome
proliferator-activated receptor-gamma down-regulates chondrocyte matrix metalloproteinase-1 via a novel composite element.
Journal of Biological Chemistry, 279(27), 28411-8

• Benallaoua M, François M, Batteux F, Thelier N, Shyy JY, Fitting C, Tsagris L, Boczkowski J, Savouret JF, Corvol MT, Poiraudeau
S, Rannou F (2007). Pharmacologic induction of heme oxygenase 1 reduces acute inflammatory arthritis in mice. ARTHRITIS AND
RHEUMATISM, 56(8), 2585-94

François Rannou
Pharmacology of Cartilage Destruction
Paris U 1124 / Robert Barouki

Our team associates molecular biologists, cell biologists, biochemists, and clinicians
devoted to the biological understanding of cartilage diseases. Associated to extensive
collaborations, this situation allows us to design specific pharmacological and non-
pharmacological treatments.

Research brief
Our team investigates the degradative and inflammatory mechanisms occuring in articular (AR)
cartilage and intervertebral disc (IVD) diseases (arthritis, osteoarthritis, and low back pain).
We investigate the molecular bases of the low ability of injured AR cartilage and IVD to self-repair, with
a focus on the identification of chondroprotective factors acting in antiinflammatory feedback
mechanisms.
We investigate their possible pharmacological modulation, with an emphasis on the identification of
novel pharmacological molecules amenable to systemic or local treatment (oral, intravenous or intra-
articular). Three main project are currently under investigation:
1) Identification of new targets involved in cartilage and IVD degradation and osteophyte formation,
such as Heme-oxygenase-1, IL-1ra and the Notch/HES pathway.
2) Design of pharmacological tools to modulate these targets and protect the unstable cartilage
phenotype, such as PPAR ligands, Resveratrol derivatives and CO donors.
3) Transversal projects: Functions of Aryl hydrocarbon receptor (AhR) and its target genes in the
disruption of cartilage development. AhR antagonists pharmacology (Resveratrol) and therapeutic use.

Inserm / Université de Paris 05 (Université Rene Descartes)

Key facts

• Team:
Researchers: 6
Technicians: 3
PhD students: 5
Postdoc fellows: 1
• Translational

approaches:
Patents: 3
Clinical research grants: 2
Industry partners: 2
• International research

links:
Europe, United States

Keywords
• Cartilage
• osteoarthritis
• intervertebral disc
• arthritis
• cytokine
• mechanical stress
• differentiation
• In vitro primary culture
• in vivo model
• molecular biology
• cellular biology

Biological
resources
• Human, rabbit and mouse
primary culture (articular
chondrocyte, growth plate
chondrocyte, intervertebral
disc cell)
• arthritis mouse model
• resveratrol derivatives

Contact: François Rannou
francois.rannou@cch.aphp.fr
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To better understand cartilage inflammation and degradation (left panel) and articular phenotype instability (right panel) could lead to
propose new pharmacological and non pharmacological treatments in joint diseases with cartilage destruction.
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• Primary Cultures of tumour and bone cells, and functional assessment:
* Isolation and characterization of circulating tumour cells : flow cytometry, DEPArray technology,
* Animal models (syngenic and immunodeficient models):
- osteosarcoma, chondrosarcoma, Ewing sarcoma, osteoporosis, rheumatoid arthritis,
- Mouse KO and transgenic models,
- Biochemical and Genomic approaches
- In vivo Imaging: radiography, micro computed tomography, bioluminescence
- Bone histology and histomorphometry,
- Biological Cohorts

Methodologies used

• Lamoureux F, Baud'huin M, Rodriguez Calleja L, Jacques C, Berreur M, Rédini F, Lecanda F, Bradner JE, Heymann D, Ory B
(2014). Selective inhibition of BET bromodomain epigenetic signalling interferes with the bone-associated tumour vicious cycle.
Nature communications, 5, 3511

• Chemel M, Le Goff B, Brion R, Cozic C, Berreur M, Amiaud J, Bougras G, Touchais S, Blanchard F, Heymann MF, Berthelot JM,
Verrecchia F, Heymann D (2012). Interleukin 34 expression is associated with synovitis severity in rheumatoid arthritis patients.
Annals of the rheumatic diseases, 71(1), 150-4

• Moriceau G, Roelofs AJ, Brion R, Redini F, Ebetion FH, Rogers MJ, Heymann D (2012). Synergistic inhibitory effect of apomine
and lovastatin on osteosarcoma cell growth. Cancer, 118(3), 750-60

• Guihard P, Danger Y, Brounais B, David E, Brion R, Delecrin J, Richards CD, Chevalier S, Rédini F, Heymann D, Gascan H,
Blanchard F (2012). Induction of osteogenesis in mesenchymal stem cells by activated monocytes/macrophages depends on
oncostatin m signaling. Stem cells (Dayton, Ohio), 30(4), 762-72

• Battaglia S, Dumoucel S, Chesneau J, Heymann MF, Picarda G, Gouin F, Corradini N, Heymann D, Redini F (2011). Impact of
oncopediatric dosing regimen of zoledronic acid on bone growth: preclinical studies and case report of an osteosarcoma pediatric
patient. Journal of bone and mineral research : the official journal of the American Society for Bone and Mineral Research, 26(10),
2439-51

• Perrot P, Rousseau J, Bouffaut AL, Rédini F, Cassagnau E, Deschaseaux F, Heymann MF, Heymann D, Duteille F, Trichet V,
Gouin F (2010). Safety concern between autologous fat graft, mesenchymal stem cell and osteosarcoma recurrence. PLOS ONE,
5(6), e10999

Dominique Heymann
Pathophysiology of Bone Resorption and Therapy of
Primary Bone Tumors
Nantes U 957 / Dominique Heymann

Research brief
Our laboratory studies molecular and cellular mechanisms involved in the pathogenesis of primary
bone tumours. Our works cover the basic research, the preclinical and clinical aspects in this field.
Primary bone tumours are represented by two entities, the first made up of benign tumours (giant cell
tumours, chondromas, osteoid osteomas, etc.) and the other made up of malignant tumours
(osteosarcomas, chondrosarcomas, Ewing's sarcomas, etc.). Whether the cellular component of these
primary bone tumours is osteoclastic (case of giant cell tumours) or osteoblastic (case of osteoblastic
osteosarcomas), or mesenchymal stem/stromal (case of Ewing's sarcomas) the common point between
these different tumour entities is their capacity to deregulate bone remodeling. This deregulation of
osteoclastic-osteoblastic coupling leads to the release of factors initially trapped in the bone matrix that
in return promote tumour proliferation. The bone tumour microenvironment therefore largely controls
the growth of the tumour and thus its future.
Our projects of research are divided in 5 themes:
1.	Biology of bone tissue and characterization of the tumour microenvironment
2.	Development of preclinical animal models
3.	Tumour imaging and development of new therapeutic strategies
4.	Therapy of osteolytic diseases and combined therapies of primary bone tumours
5.	Development of clinical trials

Inserm / Université de Nantes

Key facts

• Team:
Researchers: 22
Technicians: 16
PhD students: 17
Postdoc fellows: 5
• Translational

approaches:
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Clinical research grants: 9
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Biological
resources
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osteosarcoma etc)
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Implication of the triad OPG/RANK/RANKL in osteolytic and tumoural
processes

(a) Modeling of molecular interaction between OPG, RANKL and von Willebrand factor (vWF). (b) Inhibition of  TRAIL pro-apoptotic
effect by the complex VIII  on MG63 human osteosarcoma cells.

Imagery and therapy of primary bone tumors

Left, osteosarcoma in a 15 years old woman. Middle, microtomographic image showing the osteolytic process induced by Ewing's
sarcoma cells. Right, detection by bioluminescence of mouse osteosarcoma induced from cells expressing luciferase. Detection of the
primary tumour in a bone site and metastases in a pulmonary site.
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Guy Serre
Autoantibodies to citrullinated proteins: Diagnosis,
pathophysiology and specific immunotherapy for
Rheumatoid Arthritis
Toulouse U 1056 / Guy Serre

We became international experts of the rheumatoid arthritis-associated
autoantibodies to citrullinated proteins (ACPA) after demonstrating their high
diagnostic value, contributing to the development of worldwide performed assays for
their detection and identifying their pathophysiological targets.

Research brief
Autoantibodies to citrullinated proteins (ACPA) are secreted by plasma cells of the synovial tissue
where their major target corresponds to citrullinated fibrin. We proposed that the autoimmune reaction
between fibrin and ACPA plays a major role in the persistence of RA synovitis and developed an in
vitro model that allowed demonstrating the capacity of immune complexes between citrullinated fibrin
and ACPA to induce secretion of pro-inflammatory cytokines by macrophages. Our goal is to continue
using this model to study the inflammatory potential of different glycosylation variants of ACPA and to
confirm a recently unravelled major pro-inflammatory effect of rheumatoid factor, the first described RA-
associated antibody.
In addition, in the recent years, we identified 3 epitopes of citrullinated fibrin entirely encompassing the
reactivity of ACPA to fibrin. Now we assess the prognostic value and the predictive value of response
to treatment of mono-epitopic detection tests and evaluate new autoantigenic peptide hybrids for
diagnosis. We also study the long-term fate of ACPA during biotherapy by anti-CD20 antibodies and
continue the characterization of ACPA by analysing their cross-reactivity to various other citrullinated
antigenic targets including vimentin and alpha-enolase.
Finally, on the basis of a solid portfolio of patents, we want to develop new specific immunotherapiesfor
RA, based on specific depletion of ACPA or of the related B/plasma-cell clones.

CNRS / Inserm / Université de Toulouse 3 (Université Paul
Sabatier)

Key facts

• Team:
Researchers: 3
Technicians: 4
PhD students: 1
Postdoc fellows: 2
• Translational

approaches:
Patents: 8
Clinical research grants: 2
Industry partners: 2
• International research

links:
Europe, Japan,
http://www.udear.cnrs.fr/coll
aborations.html
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• diagnosis
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• inflammation
• immunoassays
• chromatography
• epitope mapping

Biological
resources
• Biobanks of serum
samples from patients with
rheumatic diseases some
of which clinical
information.
• Numerous (ELISA,
Immunohistology,
Westernblot…)
immunoassays for the
detection of protein and
peptidic targets of anti-
citrullinated proteins
autoantibodies.
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Autoantibodies to citrullinated proteins: Diagnosis, pathophysiology and specific immunotherapy for Rheumatoid Arthritis

Immunodetection of the citrullinating enzyme peptidylarginine deiminase 4 in a section of rheumatoid synovial tissue

Schematic ribbon representation of the three-dimensional structure of human fibrinogen showing the position of citrullinated peptides
recognized by autoantibodies to citrullinated proteins (ACPA)
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