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Abstract

Mutations In genes encoding mitochondrial proteins result in mitochondrial disease (MD), a diverse
group of orphan pathologies leading to neuromuscular deficits and death. Neurons are commonly
affected in MD. However, there is a marked cell-specificity on the neuronal vulnerability to mitochondrial
dysfunction, and the underlying mechanisms leading to neuronal demise remain unknown, limiting our
ability to develop effective treatments for these pathologies. Combining mouse genetics with novel
molecular biology tools we have identified several neuronal populations particularly susceptible to
mitochondrial dysfunction In a mouse model lacking the mitochondrial complex | subunit Ndufs4
(Ndufs4KO mice), a model of Leigh Syndrome, a fatal untreatable pediatric mitochondrial disease. Using
cell-type specific approaches, we have elucidated several concerted molecular mechanisms underlying
neuronal demise in vulnerable neurons, which has allowed us to propose novel treatments for MD.
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