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Regulatory mechanisms of cellular circadian clock via mitochondria
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To anticipate daily energy demands, cellular metabolic pathways are closely
associated with circadian clock mechanisms. Molecule to molecule interactions and enzymatic
phosphorylation intermediate molecular clock movements and metabolisms whereas related ionic
movements were not well characterized. Here we find that mitochondrial cation antiporter (LETM1)
drives circadian cytosolic H+ rhythms in Drosophila lateral neurons and cytosolic Ca2+ rhythms in
rat suprachiasmatic nucleus neurons. These ionic oscillations may drive neurophysiological output
rhythms in circadian pacemaker neurons. Moreover, knockdown of LETM1 prolonged or damped clock gene
transcriptional and translational rhythms in circadian pacemaker neurons. Therefore, circadian ionic

rhythms caused in parallel with metabolic activities via LETM1 could be a feedback signal to
stabilize core clock oscillations, which strengthen neural pacemaker functions.
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