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Titre du projet : Modeling neurodevelopmental cerebellar disorders using Zebrafish
Résumé du Projet de Stage (en 300 mots maximum, mots clés en gras)
Our laboratory investigates neurodevelopmental disorders of the cerebellum, a brain region mostly known for its
central role in motor coordination and learning. Among those, structural birth defects, or cerebellar malformations,
arise early in development and typically affect both the cerebellum and additional parts of the brainstem. They
result in devastating neurological disorders, as these structures notably control vital functions such as swallowing
and breathing. Other pathologies, such as cerebellar ataxias, involve neuronal degeneration during childhood.
Whole‐exome and ‐genome sequencing analyses conducted by our laboratory led to the identification of new
candidate variants implicated in cerebellar malformations or early‐onset ataxias. But we need to validate the
pathogenicity of the identified mutations and understand how they lead to the disease. The objective of the Master
project will be to tackle this issue, using an animal model amenable to fast in vivo genetics studies, the zebrafish.
Zebrafish mutant alleles mimicking the patients’ mutations will be generated using CRISPR/Cas9‐mediated
genome editing. For de novo variants, their expression will be targeted specifically to neuronal populations, using
previously validated transgenic driver constructs. These models will be used to confirm and precisely delineate the
deleterious impact of identified variants on the establishment of cerebellar structure and circuits. They will also
allow us to unravel the molecular pathways affected. Different approaches will be deployed including fluorescent
immunohistochemistry and in situ hybridization, 3D imaging, live imaging and transcriptomics. Altogether this
project will lead to the validation of novel genetic variants and gather crucial knowledge on cerebellar development
to improve diagnosis and propose innovative therapeutic strategies.
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