
Selected production and research activities 
 

Highlights of the NIH department 
The NIH department investigates the inflammatory process starting from the analysis of factors 
(genetic or environmental) involved in its initiation as well as the ensuing regulatory events leading 
either to regeneration, repair and fibrosis or disease progression. In particular we aim to understand 
how the innate immune system controls inflammatory signals in renal and other inflammatory 
diseases. The fundamental and applied research programs conducted focus on five major axes: 

 

New inflammatory mechanisms. 
We identified: 1/ a new monocyte subset endowed with a potential to generate monocyte-derived 
dendritic cells and demonstrated that a factor arbitrates monocytes commitment toward inflammatory 
macrophages (Menezes et al., Immunity, 2016); 2/ a unique contribution of monocyte-derived 
inflammatory phagocytes to Th1 responses during infections, taking advantage of a new genetic 
model of conditional and inducible monocyte ablation. By contrast, Th17 exclusively rely on the 
dendritic cell lineage. (Schreiber HA et al., J Exp Med, 2013); 3/ Flt3L as an essential factor to 
support T cell responses downstream innate sensing of Plasmodium infection (Guermonprez P et al., 
Nat Med 2013); 4/ the proline isomerase Pin1 as a key regulator of neutrophil hyper-activation induced 
by pro-inflammatory agents and as a novel pharmacological target in inflammatory diseases (Makni-
Maalej et al, J Immunol 2012 ; El Benna et al, Immunol Rev 2016). 5/ the vasoactive intestinal 
peptide as an anti-inflammatory factor acting by decreasing formyl-peptide- induced ROS production 
by monocytes (Chedid et al, Mucosal Immunol 2017). 

 
Inflammatory signaling &trafficking 
We reported: 1/ how ITAM-bearing receptors can mediate dual ambivalent signals. The Src kinases, 
Lyn and Fyn, function as molecular switches that control these immunoreceptors to direct 
homeostasis or inflammation. They are new biomarkers for autoimmune GN activity (Ben Mkaddem 
et al, Nat Commun 2017); 2/ that Insulin Responsive Amino Peptidase (IRAP) is a master regulator 
of endosomal TLR trafficking. By interacting with actin cytoskeleton, IRAP delays TLR9 endosome 
fusion with the lysosomes (Babdor et al., Nat Immunol, 2017 (cover); 3/ new molecular pathways 
regulating membrane fusion during inflammatory mediator release by mast cells and basophils. This 
includes proteins involved in the regulation of fusion and granule transport such as Munc18-2, Kinesin-
1 and Tomosyn-1 (Brochetta et al J. Immunol 2014, Munoz et al J Cell Biol 2016, Madera-Salcedo et al 
Sci Signaling in revision); 4/ that optimal ROS production by the epithelial NADPH oxidase NOX1, 
requires the phosphorylation of its cytosolic subunit NOXO1 on a specific serine (Debbabi et al, 
FASEB J 2013). 5/ that the protein kinases AKT and mTOR control neutrophil activation induced by 
the bacterial peptide fMLF and Rapamycin, an mTOR inhibitor used to treat cirrhotic patients, could 
increase patients' susceptibility to infections by further inhibiting neutrophil ROS production (Rolas et 
al, Hepatology 2013; Boussif et al, J Hepatol 2016; both articles in collaboration with the HGE dept). 

 
Development and use of preclinical models for inflammatorydiseases. 
We developed: 1/ the first humanized mouse model for IgA nephropathy by expressing human IgA1 

and its human CD89 
receptor that brought to light a new physiopathological partner, such as the transglutaminase 2 
(Berthelot L et al. J Exp Med 2012); 2/ a new mast cell/basophil mouse model (RMB mice), in 
collaboration with B. Malissen (CIML, Luminy) enabling both the visualization and conditional 
depletion of these cells in vivo. This model has allowed to describe the deleterious role of mast cells 
in severe sepsis by reducing macrophage phagocytosis via IL-4 production (Dahdah et al J Clin Invest 
2014); 3/ the role of mast cells and its released protease, the MCPT4 chymase, in preclinical models 
of renal disease such as ureteral obstruction and renal ischemia reperfusion models (Beghdadi et al, 
Kidney Int 2013, Danelli et al J Immunol 2017, Pons et al Front Immunol 2017). 

 
Physiopathology and biomarkers. 
We obtained: 1/ novel insights in understanding of the physiopathology of systemic lupus 
erythematosus (SLE) using approaches in mice and humans demonstrating that autoreactive IgE, able 
to activate basophils, are prevalent in SLE and associated with increased disease activity and 
nephritis. The mechanism of basophils accumulation in lymphoid organs during lupus nephritis 
development has been unveiled as well. (Dema et al J Exp Med 2014, Pellefigues et al Immunity in 
revision); 2/ a novel understanding of the role of food antigens in IgA nephropathy by demonstrating 
that gluten exacerbates the disease in humanized mice through gliadin-CD89 interaction (Papista et al. 
Kidney Int 2015, INSERM Press Release & highlighted in Le Monde); 3/ novel insights unravelling the 
mechanisms by which hepcidin regulates intrarenal iron handling and protects against urinary tract 



infections (Moulouel et al. Kidney Int 2014, Houamel et al. J Am Soc 
 

Nephrol 2016. INSERM Press Release & highlighted in Nature Rev); 4/ the demonstration that the 
microbiota shifts the cell iron sensing (Deschemin et al. FASEB J 2016. INSERM Press Release). 

 
Novel treatment strategies and clinical trials 
We developed: 1/ novel treatments for inflammatory diseases (obstructive nephropathy and arthritis) 

by targeting CD16 
and CD32A in mice (Aloulou et al. Blood 2012; Ben Mkaddem et al. J Clin Invest 2014; 3 patents with 
INSERM Transfert); 
2/ a successful proof-of-concept study for the treatment of IgA nephropathy using an IgA1 protease 
in our humanized mouse model (Lechner et al. J Am Soc Nephrol 2016, in coll with Shire); 3/ an anti-
inflammatory protein in rheumatoid arthritis, namely the secreted phosphoprotein 1 (Osteopontin) 
(Gazal et al, Ann Rheum Dis 2015); 4/ an international cohort study on the genetics of rheumatoid 
arthritis, which contributed to new drug discovery and novel treatments (Okada et al, Nature 2014); 
5/ an antisense oligonucleotide-based therapy for human erythropoietic protoporphyria and for a 
porphyria-associated kidney disease mediated by Peptide Transporter 2 (Oustric et al Am J Hum 
Genet 2014; Tchernitchko et al J Am Soc Nephrol 2016; patent INSERM transfert); 6/ strategies to 
elucidate the mechanism leading to cardiac iron overload and outcome of the first gene therapy in a 
Patient with Sickle Cell Disease (Ribeil et al. N Engl J Med 
2017). 7) a phase I clinical trial in collaboration with the National Institutes of Health (Bethesda, USA) 
which was based on the discovery (see iv) of the role of IgE in SLE. 

 
Highlights of the HGE department 
 
The research of the Hepatology and Gastroenterology (HGE) Dept teams relates to the study of the 
impact of environmental factors (nutrition, alcohol, tobacco, viruses ...) on diseases of the digestive 
system and carcinogenesis, using molecular, cellular and imaging approaches and combining animal 
and cellular models as well as human cohorts. During the last five years, the main contributions from 
the HGE Dept have been: 

 

Physiopathology In the liver,  
1/ We discovered a new syndrome, Acute on Chronic Liver Failure (ACLF) syndrome and 

demonstrated the role of systemic inflammation as a driver of ACLF (Moreau et al. Gastroenterology 

2013, Hepatology 2016, J Hepatol 2016); 
2/ We described the role of microvesicles and vessels in liver diseases (Rautou et al 

Gastroenterology 2012, J Hepatol 2015, Lemoinne, Nat Rev Gastr 2014,; Villa et al. Gastroenterology 

2012; Rautou et al. J Hepatol 2016); 
3/ We identified a microRNA-based signature in patients with chronic hepatitis C and B, that predicts 
fibrosis progression (Scientific Report. 2016 , J Virol 2014). In hepatocellular carcinomas related to 
metabolic syndrome (MS), we characterized the chromosomal abnormalities, showing the involvement 
of proteasome and identified Cullin-7 as a new gene involved in liver carcinogenesis related to MS 
(Paradis V et al. Gut 2013). 
 
In the intestine, we defined microRNA signatures for Ulcerative Colitis (UC) complications, we 
identified the expression of OX1R (Orexin 1 receptor) and described its apoptotic effects in colon 
cancers (Voisin T et al., Cancer Res 2011). We provided evidences for reprogramming of intestinal 
glucose metabolism after weight-loss surgery (RYGB) in obese subjects (Cavin et al. 
Gastroenterology 2016).  
In the pancreas, we demonstrated the link between obesity and preneoplastic pancreatic lesions 
(PanIN) presence and severity (Rebours V, Clin Cancer Res 2015) and showed that these cellular 
modifications are reversed after gastrointestinal weight-loss surgeries. We demonstrated that 
intestinal failure after weight-loss surgery contributes to severe malnutrition, microvesicular steatosis, 
and acute fatty liver failure (Corcos et al. Lancet 2013) illustrating the intestine-liver crosstalks. 

 
Clinical studies and biomarkers 
1/ We coordinated several clinical trials of new drugs for HBV and HCV infections, (JAMA, 2017; 

Asselah et al.Lancet Gastroenterology & Hepatology, 2017; Waked T. et al. Lancet Gastroenterology 

& Hepatology, 2016 , Abergel et al. Hepatology. 2016 ).  

2/ We defined the first Non-Alcoholic Steatohepatitis histological scoring system (Bedossa P 

Hepatology 2012; & Gut 2016) now widely used by clinicians. 

3/ We developed prognosis scores allowing to reliably predict mortality in patients with ACLF or 



acute decompensation. 4) We identified tissue vascular invasion markers of hepatocellular carcinoma 

by MALDI imaging (Poté N. et al J Hepatol 2015), diagnostic and prognostic markers of HCC (Le 

Faouder J Proteome Res 2011, Poté N Hepatology 2013, Laouirem S J Pathol 2014), diagnostic 

markers of cholangiocarcinomas (J Le Faouder Proteomics 2014), and of preneoplastic pancreatic 

lesions (Rebours V Pancreatology 2014). 
 
Development of new preclinical models for novel treatment strategies 
We developed  

- a mouse model of UC that fully recapitulates the Human phenotype which was used to identify 

ore xin and its type 1 receptors as putative new therapy for UC (11 patents);  

- the models of gastro-intestinal weight-loss surgeries and of intestinal resection ( Cavin et 

al.Gastroenterology 2016, Gillard et al. Scientific Reports 2016; Front. Physiol. 2017). 
 

We demonstrated a strong antineoplastic effects of metformin in preclinical models of liver 
carcinogenesis and in HCC in human (Cauchy F et al. Gut 2015 (lett); Clinical Sci 2016) 

 
New immune inflammatory mechanisms 
In the context of alcoholic and nonalcoholic fatty liver diseases, we identified novel pathways 

controlling liver macrophage polarisation with resulting anti- inflammatory, hepatoprotective and 

antifibrogenic effects, i.e autophagy, (Lodder et al. Autophagy 2015, Denaes et al. Sci Rep 2016, 

Gual, et al. AJP 2017), M1 Kupffer cell apoptosis (Wan et al. Hepatology 2014) and cannabinoids 

(Louvet et al., Hepatology 2011 Mallat A et al., J Hepatol 2013, Mallat A. et al. Am J Physiol 2013); 

we identified novel mechanisms controlling inflammation and fibrosis by T lymphocytes in fatty 

liver disease (Loyer et al. Gut 2015; Guillot et al., Hepatology 2014). 2) In the UC mouse model, we 

demonstrated the major role of endoplasmic reticulum (ER) stress and epigenetic factors (microRNAs, 

methylation, and acetylation) (Treton X. et al. Plos One 2014) and dissected of the respective roles 

of microbiota, epithelium and mucosal immune system on gut permeability (Al Nabhani et al. J Crohns 

Colitis 2016) 

 
Imaging of inflammation, fibrosis and cancer. 
1/ In liver fibrosis and NASH, we developed and validated several functional MRI methods including 

multifrequency, three-dimensional MR elastography, chemical shift encoded multi-echo gradient-

echo imaging, and hepatobiliary contrast- enhanced MRI (Leporq B et al. NMR Biomed 2014, Leporq 

B et al. Magn Reson Med 2016); 

2/ In liver, pancreatic and digestive tumors, we have studied the value of three-dimensional MR 

elastography, perfusion and advanced diffusion MRI to characterize tumor aggressiveness and 

response to treatment (Rebours V. et al. Clin Cancer Res. 2015;) 
 

 


