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Résumé du Projet de Stage (en 300 mots maximum, mots clés en gras) 
Mitochondria constitute a remarkably dynamic cellular network in contact with most organelles. The morphology of 

this network is shaped by frequent events of fission and fusion of mitochondrial membranes, which are essential to shape 
the ultra-structure of the mitochondrial compartment and are thus also crucial for all mitochondrial functions. It is 
therefore not surprising that defects in mitochondrial fusion and fission are associated with numerous pathologies and 
severe neurodegenerative syndromes as well as important developmental disorders, especially.  

Mitochondrial Fusion and fission are both mediated by Dynamin-Related Proteins (DRPs). DRPs are large GTPases that 
bind biological membranes and shape the form of lipid bilayers. To promote mitochondrial fission, DRPs (DRP1 in 
metazoans, Dnm1 in yeast) are recruited at mitochondrial contact sites with the Endoplasmic Reticulum where they 
assemble into spirals around mitochondrial tubules. GTP hydrolysis within these spirals induces their constriction followed 
by separation of mitochondria. The mitofusins (MFN1 and MFN2 in mammals; Fzo1 in yeast) and OPA1 (Mgm1 in yeast) 
are two other sets of DRPs that mediate fusion of mitochondrial outer and inner membranes, respectively. 

Our team focuses on the mechanism by which mitofusins promote membrane anchoring and lipid bilayers merging 
in vitro; the mechanism by which the Ubiquitin-Proteasome System (UPS) regulates mitofusin-mediated fusion in vivo; an 
interesting crosstalk between the UPS and Mitophagy (the degradation of mitochondria by autophagy); an unprecedented 
analysis of mitochondrial morphology by Super-Resolution fluorescence microscopy. 

 The M2 project will focus on one of these topics based on the candidate background among multidisciplinary 
approaches, including genetics, biochemistry, cell biology, cellular imaging or physico-chemical and structural biology. 
Besides elucidating molecular mechanisms underlying mitochondrial fusion and fission or mitophagy, the project will 
generate new concepts on general membrane trafficking events and will allow better apprehending the molecular basis 
of numerous neuropathies directly caused by defects in mitochondrial dynamics. 
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