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Analysis of circadian rhythm regulated by nitric oxide (NO) or Carbon monoxide

(CO)
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We analyzed the effects of CO or NO on expression rhythms of endogenous
clock genes using real-time circadian gene reporter studies. We found that the CO treatment of the
cells at 24 h after the synchronization resulted in the forward phase-shifts of the Per2 and Bmall
expression rhythms with different modes. The Chip analysis revealed that the CO significantly
inhibited the binding of NPAS2 to the E-boxes of Per2 gene, indicating the regulation of circadian
rhythms by CO via NPAS2. Interestingly, the NO treatment resulted in the reverse effects on the Per2

and Bmall expression rhythms, suggesting that mammalian clock was differently regulated by CO
and/or NO signaling system.
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