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To examine relationships between intracellular pH rhythm and spontaneous action potential in Drosophila
circadian pacemaker neurons (LNs), I applied bio-imaging assays and electrophysiological analysis on
LNs. I found that LNs exhibited intracellular pH oscillations in a circadian manner. I screened
LNs-specific RNA1 for candidate genes that may regulate intracellular pH using newly derived comm ercial
locomotor activity monitoring system. As a results, LNs-specific mitochondrial ion-transporter LETM]1
knockdown significantly prolonged free-running periods. In addition, LETM1 knockdown reduced
intracellular pH oscillation and core clock protein PERIOD and TIMELESS immunoreactivity rhythms.

Using newly introduced electrophysiological techniques to monitor action potentials in LNs, I found
that spontaneous action potential firing frequency changed according to extracellular pH conditions in
control flies but not in LETM1 knockdown flies. The present study suggest that intracellular pH and
mitochondrial LETM1 may be involved in circadian clock mechanisms in LNs.




