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Internship supervisors :
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Project title :
Exploring the effects of human POC5 mutations on brain and spine morphogenesis in
zebrafish

Project summary :

Our group is interested in the genetics and pathogenic mechanisms of idiopathic scoliosis
(1S), a multifactorial disorder with autosomal dominant genetic traits. In the past years, the
group has gathered a cohort of large families with IS, allowing the identification of the first
gene, POC5, associated to IS in humans. More recently, a homozygous mutation of POC5 has
been reported in patients with retinitis pigmentosa (RP), short stature and microcephaly,
thus suggesting a pleiotropic effect of this gene. To address this point, we propose to study
the effects of the IS variants and RP mutation on POC5 function both in vitro and in vivo in
zebrafish. POC5 is a centrosomal protein involved in centriole maturation, important for cell
cycle progression, and cilia formation. Cilia are microtubule-based organelles, present at the
surface of almost all vertebrate cells. They act as extracellular antennae sensing key signaling
factors (Hh, PDGF, Wnt...), essential for development and tissue homeostasis. Motile cilia also
function to generate a flow, propelling for example the cerebrospinal fluid (CSF) in the central
nervous system. Recently, a strong link has been established between cilia function, CSF and
IS, notably in zebrafish that turned out to be an excellent model to study IS.

During his/her internship, the student will analyse the morphology of the spine, brain and
retina of zebrafish POC5 models (transgenic and knock-out models) and investigate using
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confocal/spinning disk microscopy the link between POC5 mutations and cell division or cilia
formation/function, both in vitro (engineered cell lines) and in vivo. With this project, the
host team is in close contact with other zebrafish labs (C. Wyart, ICM, Paris; S. Schneider-
Maunoury, IBPS, Paris) and the student will have the opportunity to go and learn technics in
these labs (CSF flow, CSF-contacting neuron activity).
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