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Résumé du Projet de Stage (en 300 mots maximum, mots clés en gras)

Small GTPases of the RHO family, their regulators and their effectors assemble molecular platforms at the
surface of membranes that control multiple signaling pathways. These signaling platforms are involved in various
physiological functions and processes in the cell, such as the regulation of the cytoskeleton, adhesion, migration
or the cell cycle. Mirroring these major functions, their deregulations can be at the origin of human pathologies
such as immune deficiencies and inflammatory syndromes. However, how molecular defects in RHO pathways
result in clinical symptoms is extremely complex and has remained poorly understood.

Using whole-exome sequencing, we and others previously identified patients with missense mutations
affecting the small GTPase CDC42 that result in a spectrum of disabling skin diseases, often with inflammatory
and immune symptoms. These rare diseases provide a unique opportunity to unravel the inner workings of RHO
GTPases molecular circuits from the molecule to the patient. With this aim, we will use complementary
techniques, including biochemistry, molecular and cell biology, flow cytometry and imaging. We will investigate
the mutational landscape of the RHO pathways in a large and unique cohort of patients. In particular, we will
determine to what extent new pathogenic mutations we have recently identified in the CDC42 gene, alter the
subcellular localization of the corresponding protein. We will identify whether changes in the activation state of
CDC42 are induced. We will study the biochemical and cellular defects associated with the mutations to
determine the impact of the mutations on CDC42 function. We will particularly focus our studies to understand
how cytoskeletal elements (actin filaments and microtubules) can impact several inflammatory signaling
pathways such as NF-kB, Pyrin and NLRP3 inflammasomes, and STING/type I IFNs.

The project should thus impact both fundamental and translational research in several ways.
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