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Abstract

Mitochondrial metabolism and bioenergetics are key for a panoply of (patho)physiological scenarios. So
far, the role of mitochondrial Na* has been assigned as merely supportive for Ca?* homeostasis. In the
last few years, we have shown that, thanks to Na* entry into the mitochondria during hypoxia, Na* acts
as a second messenger regulating the oxidative phosphorylation system (OXPHOS) and the production
of reactive oxygen species by modulating the fluidity of the inner mitochondrial membrane.

Intriguingly, the molecular player in charge of mitochondrial Na* exit is currently unknown. Using a
rainbow of mitochondrial and nuclear genetic models, we have identified It as, specifically, mitochondrial
complex | (Cl). This CI activity creates a transmitochondrial Na* gradient, parallel to ApH, which
accounts for half of the AWmt in coupled respiring mitochondria. We also found that its deregulation iIs
the cause of the molecular pathogenesis of a neuropathy with a previously unknown aetiology.
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