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Titre du projet : Functional characterization of a novel centrosomal gene responsible for neocortical malformations
Résumé du Projet de Stage :
Primary cilia (PC) are highly conserved organelles consisting of a microtubule‐based axoneme emerging from a basal body
derived from the mother centriole and ensheathed by the ciliary membrane. They are required for the transduction of
various extracellular signals including the Sonic Hedgehog signaling pathway.
PC as well as centrosomes from which they nucleate have been shown crucial for cerebral cortical development. They
are present on all neural stem and progenitor cells (NSPC) present during cerebral cortical development and have been
shown crucial for both NSPC expansion, fate determination and neuronal migration.
Using a multifaceted approach integrating genetics, neurohistopathology and human IPS cell‐based models (cerebral
organoids), we aim to uncover and functionally characterize novel candidate genes by dissecting centrosome and PC
involvement to the pathophysiological mechanisms underlying cerebral cortical malformations.
In this view, whole exome sequencing analysis allowed us to identify a novel candidate gene encoding a centrosomal
protein. De novo truncating mutations were identified in 6 cases from 5 distinct families. IPS cells from 4 cases are now
being reprogrammed into IPS cells and isogenic control IPS cells will be generated by using CRISPR/Cas9 technology that
we have now set up in the lab. Mutated and rescued IPS cells will be used to generate complementary 2D and 3D cell‐
based models of neocortical development, i.e. neural rosettes and cerebral organoids. By combining last generation
imaging analysis (lightsheet and confocal microscopes) as well as RNAseq analysis, those relevant and powerful models
should allow us to dissect the pathophysiological mechanisms underlying cerebral cortical malformations associated to
centrosomal and PC dysfunction.
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