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Résumé du Projet de Stage 

Centrioles are involved in essential processes such as cell division, migration and cell-to-cell communication. 
As components of the centrosome, centrioles help organize the microtubule cytoskeleton. Centrioles are also 
necessary for the assembly of cilia: primary cilia, the sort of cellular antennae present on most of our cells for 
intercellular communication, or motile cilia essential for respiratory tract function. Abnormalities in the 
structure of centrioles are associated with cancer and genetic diseases called ciliopathies, which affect a 
multitude of organs. 
Using a recent super-resolution imaging technique called expansion microscopy, we discovered an unexpected 
property of centrioles present at the base of primary cilia, rotational asymmetry (Gaudin et al., 2022). This 
results from the asymmetric localization of certain centriolar proteins within the centrioles. These results shed 
new light on the architecture of these centrioles, and pave the way for exploring the impact of this property 
on the organization of the cytoskeleton and the function of primary cilia in development. 
The aim of the project is to determine the molecular architecture of an asymmetric linker connecting centrioles 
in cells forming a primary cilium, which we think facilitates cilium assembly and functioning. To this end, we 
will use expansion microscopy in combination with other super-resolution microscopy approaches (STORM, 
STED), as well as molecular biology (CRISPR/Cas9, RNAi) approaches in a model of human culture cells. We will 
also seek to determine the importance of this linker for the function of the cilium in developmental processes. 
For this, we will use a model of brain organoids derived from human induced pluripotent stem cells, the brain 
being an organ particularly affected by cilium anomalies. 
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