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Titre du projet: Identification of the molecular mechanisms underlying Paneth and intestinal stem cells defects 
upon loss of epithelial insulin action. 
 
Résumé du Projet de Stage : 

Gut leakiness is suggested to underlie the chronic low-grade inflammation that accompanies obesity and its 
complications. While the mechanistic basics of such gut dysfunction remain unclear, we recently showed that 
insulin resistance contributes to major epithelial defects of gut barrier functions (Gueddouri et al, 2022). Moreover, 
we unveiled the specific contribution of intestinal insulin signaling in the control of epithelial integrity, in IRΔGUT 
mice with an inducible deletion of insulin receptor (IR) in the intestinal epithelium. Further mechanistic 
investigations demonstrated that insulin controls two essential epithelial components of the gut barrier integrity: 
(i) the antimicrobial defense by Paneth cells and (ii) the homeostasis of intestinal stem cells.  

While these results pinpoint defective insulin signaling as a prime candidate of gut leakiness, further explorations 
are needed to provide an extensive characterization of the cellular and molecular mechanisms underlying the 
contribution of intestinal insulin resistance to gut barrier dysfunctions, which is central to preventive and 
therapeutic strategies upon obesity and diabetic conditions.  

The project will aim at either (i) identifying the molecular and signaling defects in IR-deficient Paneth cells, or (ii) 
characterizing the reduced stemness capacity in IR-deficient intestinal stem cells. 

Various models and approaches will be used to address these issues: 
- mouse models of IR deficiency specifically in Paneth cells or intestinal stem cells 
- mouse gut organoids enriched in Paneth cells or intestinal stem cells 
- FACS-sorting of Paneth cells or intestinal stem cells  
- molecular analyses and pharmacological approaches targeting identified pathways  
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