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Title of the project: Regulation of trophoblastic invasion. 

Objectives (up to 3 lines): 
-Cell biology (differentiation, degradation of extracellular matrix, cytoskeleton, signaling …) of the invasion of trophoblastic cells 
-Impact of Tks proteins in the functions of trophoblastic cells (quantitative interactomics and BioID)
Abstract (up to 10 lines): 
The formation of the placenta (or placentation) is based on the invasion of foetal cells, trophoblasts, into the tissues of the mother in order to define a functional interface to exchange nutrients and informations. This process is thus based on an physiological and controlled invasion processes. Over-ivasion are associated with placenta pathologies such as pre-eclampsia and placenta accreta.
Our project aims to decipher the specifities of trophoblast invasions based on our international expertise in molecular regulators and diversity of invasion processes. In particular, we aim to revisit the functions of key drivers of invasion, the Tks proteins. To do so, we will couple advanced quantitative interactomics methods (hold-up) with dynamics determination of molecular environment (BioID coupled to optogenetics) to revisit the molecular landscape of Tks proteins in trophoblast. In parallel, these approaches will be combined with state-of-the-art cell biology methods to define specificities of trophoblastic invasion and the roles of Tks proteins in this process. Thus, this project is at the interface between stochastic biochemistry and dynamics cell biology.




Methods (up to 3 lines): 
-Molecular biology (cloning & qPCR) and cell culture
-quantiative highthrough-put interactomics (hold-up) and dynamics BioID
-optogenetic & live imaging
-image analysis

Up to 3 relevant publications of the team: 
1- Optogenetic SH3 nanoclustering of SRC and HCK uncovers the functional specificity of these redundant kinases in macrophages. C. Torres-Torres, P. Rivier, S. Babu Moparthi, B. Graedel, L. Hinderling, L. Campos-Perello,C.Oddou, I. Bourin-Reynard, A. Grichine, E.Faurobert, E. Planus, F. Senger, O.Pertz, S.Vassilopoulos and O.Destaing. bioRxiv 2025
2- Control of SRC molecular dynamics encodes distinct cytoskeletal responses by specifying its signaling pathway usage. Kerjouan A, Boalt C, Oddou C, Hiriart-Bryant E, Pezet M, Balland M, Faurobert E, Bonnet I, Coute Y, Fourcade B, Albiges-Rizo C, Destaing O. J Cell Sci. 2021 Jan 25;134(2):jcs254599.
3- Cross-talk between the calcium channel TRPV4 and reactive oxygen species interlocks adhesive and degradative functions of invadosomes. Vellino S, Oddou C, Rivier P, Boyault C, Hiriart-Bryant E, Kraut A, Martin R, Coute Y, Knölker HJ, Valverde AM, Albiges-Rizo C, Destaing O. J Cell Biol. 2021 Feb 1;220(2):e201910079.


Requested domains of expertise (up to 5 keywords): 
Cell culture, imaging, image analysis, cell biology, signaling, biochemistry, quantitative interactomics
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