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- Biologie moléculaire, cellulaire et fonctionnelle de l'hématopoïèse 
(
Responsables: S. Giraudier, N. Dulphy, E. Lauret
- Biomolécules, biologie et pathologie moléculaires


 
(
Responsables: JM. Dupret, F. Rodrigues-Lima
- Biologie et développment cellulaires : contactez directement les responsables
Responsables: A. Guichet, A. Benmerah
- Inflammation et maladies inflammatoires
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Responsables: R. Monteiro, L. Mouthon
- Biothérapeutiques: Conception et applications
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Responsables: I. Garcia-Verdugo, JM. Sallenave
- Immunologie et Immunopathologies
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Responsables: M. Viguier, E. Tartour
- Microbiologie










(
Responsables: I. Martin-Verstraete, X. Nassif
- Virologie
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Responsables: S. van der Werf, F. Rozenberg
- Microbiologie et génie biologique






(
Responsables: O. Dussurget
Titre du sujet de recherche :
Characterization of a new genetic mouse model overexpressing hepcidin (the key iron regulatory hormone) in the skin

Résumé du projet (environ une demi-page)
Iron is essential for almost all living organisms and takes part in a number of important physiological processes including oxygen transport, DNA replication and enzymatic reactions. Because iron excess or scarcity can cause severe cellular damages, it needs to be tightly regulated. Hepcidin is the key hormone mainly produced by the liver, maintaining systemic iron homeostasis in the organism, in response to high iron, infection or inflammation. Mutations affecting hepcidin regulators or the hepcidin gene (hamp) itself cause hemochromatosis, a common genetic disorder, characterized by excess iron accumulation.
Hepcidin is mainly produced by the hepatocytes and secreted in the blood to act as an endocrine hormone, but we and others showed that many cells and tissues can express hepcidin locally in pathological conditions. 

Hepcidin was originally identified as a cationic antimicrobial peptide (AMP) by its close structural similarity to the beta defensins; however its expression in the skin, a major source of AMP production had never been investigated. We recently found a major role of hepcidin produced by the skin in infectious conditions [1]. Mice lacking hepcidin in keratinocytes failed to fight infection. This protective effect of hepcidin against bacterial infection was due to its unexpected ability to promote keratinocyte production of the CXCL1 chemokine and neutrophil recruitment [1]. 
We now hypothesize that locally produced hepcidin in the skin could be responsible for the exacerbation of skin inflammatory diseases (psoriasis, neutrophilic dermatoses, atopic dermatitis…) 
In collaboration with Pr Selim Aractingi (Cochin Hospital), we have preliminary data showing an increase in hepcidin expression and iron content in the skin of patients suffering from psoriasis. We hypothesize that locally produced hepcidin in the skin would be responsible for the exacerbation of psoriasis by excessive recruitment of neutrophils (based on our recent discovery [1]) and iron accumulation. 

For the proof of concept of a direct role of hepcidin in skin inflammatory diseases, we are developing, in collaboration with Dr Zoubida Karim, a mouse model containing a knock-in (KI) sequence at the Rosa26 locus (ROSAHamp), leading to conditional overexpression of hamp in keratinocytes (HampKI-kerat) when bred with K14 Cre mice.

The aim of the M2 project will be to determine whether overexpression of hepcidin in the skin increases iron content and immune cell infiltration and recapitulates some characteristics of psoriasis.
The M2 student will perform in vivo analysis on HampKI-kerat mice and in vitro analysis (on primary keratinocytes) using a combination of technical approaches (immunohistochemistry, quantitative PCR, western-blot, transcriptomic analysis…).
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