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Résumé du Projet de Stage (en 300 mots maximum, mots clés en gras) 
 

 Muenke syndrome (MS), caused by the gain-of-function p.Pro250Arg mutation in Fibroblast 
Growth Factor Receptor 3 (FGFR3), is the most common form of syndromic craniosynostosis. It is 
characterized by a broad and variable phenotype that includes premature fusion of the coronal sutures, 
and neurodevelopmental impairments. To date the pathogenic mechanisms underlying MS, particularly 
those driving craniosynostosis and the relationship between cranial suture formation and brain 
development, remain poorly understood. Zebrafish represent a valuable system for studying FGF 
signaling-related craniofacial abnormalities1. To decipher the pathophysiology of MS, we have first 
developed an Fgfr3 loss-of-function zebrafish, which enabled to characterize the role of FGFR3 during 
cranial vault and suture formation3,4. Recently we have  established a unique  MS zebrafish  displaying 
craniofacial suture fusions and generated induced pluripotent stem cell (iPSC) lines from MS patients. 

 This project aims to investigate the impact of FGFR3 loss- and gain-of-function mutations on 
brain development during cranial vault formation. In fact, zebrafish provide a unique opportunity to 
study brain development from the earliest embryonic stages independently of cranial vault formation, 
thereby allowing the dissociation of the direct effects of Fgfr3 mutations on neurogenesis from secondary 
consequences associated with cranial vault abnormalities. To assess the impact of Fgfr3 variants on in 
vivo brain development before, during, and after cranial vault formation, the student will characterize 
structural alterations and neurogenesis using three-dimensional imaging of optically cleared brains in 
both Fgfr3 LoF and Fgfr3 MS zebrafish. These analyses will be complemented by RNAscope and 
immunohistochemistry using region-specific, neural progenitor, and neuronal markers. In parallel, the 
student will be in charge to differentiate iPSCs into human neural progenitors to study neurogenesis.  

We expect that the results of this project will contribute to our understanding of the pathophysiology of 
the MS, with the goal of developing new therapeutic strategies for this condition. 
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