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Résumé du Projet de Stage (en 300 mots maximum, mots clés en gras)
Cells feel their surrounding environment through their plasma membrane. Among the extracellular signals it
integrates, mechanical forces appear to be particularly involved in tissue development but also in tumor
progression. Interferons (IFNs) are pleiotropic cytokines that play key roles in innate and adaptive immunity for
host defense against intracellular infections and tumor control. IFN binding to the IFN receptors trigger the
downstream activation of the JAK/STAT signaling pathway whose dysregulation has been involved in the
pathogenesis of autoimmune and inflammatory diseases, and cancer. Our multidisciplinary research project aims
at investigating the poorly explored effects of mechanical forces on nanopartitioning at the plasma membrane
(PM) of the IFN gamma receptor (IFN-γR). It relies on recent discoveries and developments from our laboratory:
1) the demonstration of the fundamental role of the IFN-γR dynamic partitioning with specific PM lipid
nanodomains in JAK/STAT signaling pathway activation (Cell 2016),
2) the engineering of micrometer scale technologies to apply mechanical constraints on cells in 2D or 3D
environments to mimic solid tumors (Nat Commun 2019).
In this project, we want to test the original hypothesis that PM lipid nano-partitioning and associated signaling
pathways are altered or modulated by the mechanical forces that cancer cells encounter within solid tumors such
as breast cancers. Therefore, the candidate will apply different mechanical stimulations that we have designed to
mimick the mechanical micro-environment of solid tumors: hypo-osmotic shock, uni-axial stretching and cell
compression on several tumor cell lines immortalized from triple negative breast cancers (TNBC): Hs-578T, MDAMB-231 and MDA-MB-436 showing increasing aggressiveness. In parallel, the candidate will produce
uncompressed/compressed spheroids of these cancer cells. Using biochemistry and advanced microscopy
techniques, we will monitor IFN-γR localization at the PM, the activation status of JAK/STAT signaling under IFN-γ
stimulation, and whether it modifies the evolution of EMT marker levels (E- and N-cadherin, Vimentin…) and PDL1 within the constrained microenvironment.
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