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Molecular Mechanism of the Circadian Clock in Hibernating Animals: A
Calcium-Based Mechanism of Rhythm Oscillation under Low-Temperature
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In mammalian hibernators, a time dependence of the onset and termination of
hibernation has been reported. There might be a timekeeping mechanism in the body that can function
at low temperatures, and the most likely candidate is the suprachiasmatic nucleus, the master
circadian clock in the brain, but whether the transcriptional rhythm of clock genes continues has
long been debated. We previously established long-term imaging of intracellular Ca2+ and
transcriptional rhythms in the suprachiasmatic nucleus and found that intracellular circadian Ca2+
rhythms persist even in the suprachiasmatic nucleus, where the key clock gene is lacking. This led
to the idea that circadian Ca2+ oscillations might be a timekeeping system with a transcription
loop-independent oscillation mechanism. In this project, we attempted to elucidate the dynamics of
circadian Ca2+ and transcriptional rhythms in the suprachiasmatic nucleus under low-temperature
conditions using optical imaging.
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