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Mechanistic analysis of the circadian clock development in mammals
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In mammals, the emergence of circadian clock oscillation gradually occurs during
the developmental process. However, developmental mechanisms of circadian clock have not been well
understood.

We have shown that the circadian clock oscillation is not detected in the mouse embryonic stem (ES)
cells. We also showed that the apparent circadian clock oscillation is induced during the differentiation
culture of mouse ES cells without maternal entraining factors. These results demonstrate that the
intrinsic program controls the circadian oscillator formation during the differentiation process of ES
cells in cultural condition.

To understand the circadian clock development in mammals, we performed ES cell-based screening to find
out factors contributing to the clock formation mechanisms, and found Dnmtl as an essential factor for
circadian clock development. Epigenetic programming and following organization of transcriptional network
may be essential for circadian clock development in mammals.
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