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The aim of this study is to understand the molecular mechanisms driving the
temperature-compensated mammalian circadian clock through reconstitution. CKId determines the
period of mammalian circadian clocks and its kinase activity is almost unchanged under physiological

temperature range. We found that the temperature compensation is achieved through 1) decreased
kinase-substrate affinity and 2) elevated affinity between the kinase and a phosphorylated product.
We further identified the responsible domain of CKId for the temperature-dependent product binding.
The domain can confer temperature compensation on the otherwise temperature-sensitive kinase.
Behavioral circadian period as well as temperature sensitivity of circadian period of SCN was
significantly altered in the genetically modified mice having the mutant CKI® . In summary, we
uncovered the molecular mechanism underlying the temperature-compensation of CKId action in vitro,
and partly its physiological significance in vivo.
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