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A circadian clock gene, period (per), plays an important role in the generation
of circadian rhythms and Long-term memory (LTM) formation. In this study, we identified per-expressing
neurons relevant to LTM formation. There are about 150 circadian clock neurons in the adult Drosophila
brain. Among these neurons, the per-expressing dorsal lateral neurons (LNds) were critically involved in
LTM formation. However, inhibition of per expression in LNds did not affect the circadian rhythms or
sleep regulation. In contrast to LNd-specific knockdown of per, pan-neural knockdown of per induced
arrhythmic locomotor activity, and reduced nighttime sleep. Taken together, LNds seem to be responsible
for the LTM formation, although other Per-positive neurons contribute to circadian rhythms and
sleep/awake cycles.
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