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The circadian clock comprises three clock proteins named KaiA, KaiB, and KaiC. The ATPase activity
of KaiC defines the period of circadian rhythms in vivo and vitro and has an essential circadian
characteristic of temperature compensation. In this study, we show how the ATPase activity of KaiC
keeps the period of circadian rhythms constant across broad range temperature functions. When an
ATPase reaction of KaiC are initiated by a temperature jump from on-ice to 45 °C, the ATPase activity is
elevated instantaneously, and soon repressed by an intramolecular feedback in itself, but nevertheless the
ATPase activity in KaiC mutant that lose the characteristic of temperature compensation of the period do
not show this attenuation as KaiC-WT showed. We presumed that KaiC has an intramolecular feedback
mechanism using ATPase activity of C2 domain in itself, which keeps the period of circadian rhythms
constant across broad range temperature.
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