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Rhythmic gene expression is important for organisms to adjust their physiological functions to the Earth’s rotation.
Thus, synthetic oscillators with gene regulatory feedback circuits have been established to mimic, understand, and take
advantage of natural oscillators. However, these oscillators have limited in shorter oscillatory frequency than the
natural daily rhythm. We used KaiA, KaiB, and KaiC proteins from Cyanobacteria to develop an artificial 24 hr rhythm
oscillator in mammalian cells. The circadian clock in Cyanobacteria is regulated by the three Kai proteins, and the
phosphorylation of KaiC protein has 24 hr rhythms. We developed a stable cell line of the three Kai proteins in Hek293
cells to establish an artificial gene circuit. The cells were transiently transfected with KaiA protein or incubated in
15 °C for 4 days to reset the artificial circadian oscillator. We find 24 hr rhythms of KaiC phosphorylations and total
KaiC amounts after these treatments. Our oscillator can be useful to the treatment of circadian dysfunctions and broad
aspects of artificial gene regulations.
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