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Combining Ca2+/H+ imaging and electrophysiology in Drosophila circadian
pacemaker neurons
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Fluorescent imaging analyses using multi?Ie GFP-based fluorescent proteins,
including ratiometric Ca2+/pH-sensitive fluorescent sensors (Yellow cameleon2.1l, deGFP4, GCaMP6s and
EYFP), revealed that there is an intracellular pH concentration rhythm in Drosophila pupal
pacemaker neurons (LNs). We should note the technical difficulties in sensing Ca2+ with GFP-based
Ca2+ sensors in LNs because most are acid sensitive. Electrophysiological analysis showed that
action potential firing of adult pacemaker neurons (large-LNvs) is sensitive to pH perturbations, so
circadian pH rhythms in LNs can theoretically influence circadian behavioural rhythms. Together
with our previous results using mitochondrial cation antiporter (LETM1) knockdown flies, our
findings indicate that mitochondrial LETM1 play an important role in intracellular pH rhythms and
clock gene oscillations in LNs.
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