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Previously, we found that ES cells and early embryo cells do not display
discernible circadian oscillation, whereas circadian clock oscillation appears after in vitro
differentiation culture. Moreover, we have revealed that the circadian clocks are re-disappeared
when differentiated cells are reprogrammed to regain pluripotency, indicating that the emergence of
circadian clock is programmed tightly linked with cellular differentiation. We showed that the
development of the mammalian circadian clock requires two steps. The first is an epigenetic and
transcriptional program-mediated cellular differentiation process (cell-lineage determination
process), and the second is the establishment of the circadian feedback loops, in which the
post-transcriptional regulation of Clock functions as a rate-modulating mechanism. These sequential
mechanisms may explain, at least in part, the late emergence of mammalian circadian clock
oscillation in the developmental process (Umemura et al, PNAS, 2017).
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