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Titre du projet : Investigating centriole linkage remodeling during the formation of a primary cilium
Résumé du Projet de Stage (en 300 mots maximum, mots clés en gras)

Centrioles are cylindrical structures involved in essential processes such as cell division, migration, and
signaling. As components of the centrosome, centrioles contribute to the organization of the microtubule
cytoskeleton. Centrioles are also necessary for the assembly of ¢ Investigating centriole linkage remodeling
during the formation of a primary cilium ilia: primary cilia, present on most of our cells for signaling, and motile
cilia required for generating fluid flows or for cell motility. Abnormalities in the structure of centrioles are
associated with cancer and genetic diseases called ciliopathies, which affect a multitude of organs.

Motile cilia such as those lining the airways or the brain ventricles beat in a directional manner to generate
fluid flows. The centrioles at the base of these cilia carry appendages at specific positions, which are necessary
for orienting the ciliary beating. We have identified conserved proteins that enable the correct positioning of
these appendages. Unexpectedly, we discovered using a recent super-resolution imaging technique called
expansion microscopy that these proteins are localized in a similar manner in the centrioles at the base of
primary cilia, which are non-motile and do not have asymmetric appendages (Gaudin et al., 2022). We now
want to identify the molecular mechanisms underlying the asymmetric localization of these proteins and their
role at the base of primary cilia. We have discovered that some of these proteins are necessary for the
formation of a linker between centrioles that forms specifically in cells with a primary cilium. Our data support
that the formation of this linker allows to properly position the centrioles, which in turn affects the efficiency
of cilium formation. The aim of the project is to determine the molecular architecture of the linker and the
mechanisms regulating its assembly, and to identify its functions. It will involve super-resolution microscopy
and molecular biology approaches.
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