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Mitochondria are organelles that are not isolated from each other but that constitute a real and remarkably
dynamic cellular network. The morphology of this network is shaped by movement of mitochondria along cytoskeletal
tracks associated with extraordinary frequent events of fission and fusion of mitochondrial membranes. These fusion
and fission processes are essential to shape the ultra-structure of the mitochondrial compartment and are thus also
crucial for all mitochondrial functions including oxidative phosphorylation, calcium signalling, apoptosis or lipid
metabolism. 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.
From a molecular standpoint, fusion and fission of mitochondrial membranes are both mediated by large GTPases
that belong to the super-family of Dynamin-Related Proteins (DRPs). While ability of DRPs to mediate membrane fission
is well documented, the mechanism employed by these proteins to promote membrane fusion requires additional
fundamental insights which represents a tremendous matter of interest.
The goal of the project thus consists in dissecting the mechanism and the regulation of mitochondrial fusion with a
specific focus on the yeast mitofusin Fzo1 which mediates the tethering and fusion of mitochondrial outer membranes.
To this end, multidisciplinary approaches will be used including genetics, biochemistry, cell biology, cellular imaging as
well as physico-chemical and structural biology.
Besides elucidating molecular mechanisms underlying mitochondrial fusion, the present project is expected to
generate new concepts that may not only apply to general membrane trafficking events but should also participate in
better apprehending the molecular basis of numerous neuropathies directly caused by defects in mitochondrial
dynamics.
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