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Elucidation of mechanism underlying synchronization of cellular clocks, an
essential process for establishment of circadian clock
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Circadian clocks are intrinsic, time-tracking systems that bestow upon
organisms a survival advantage. Under natural conditions, organisms are trained to follow a 24-h
cycle under environmental time cues such as light to maximize their physiological efficiency. The
circadian clock is established by cell-autonomous oscillators called cellular clocks which are
present in every cell of a living organism. The synchronization of cellular clocks in tissues and
organs by environmental signals such as light is required to orchestrate the circadian clock at the
organismal level. This study found that zPER2, zCRYla, and zCRY2a synchronize cellular clocks in a
light-dependent manner to form the behavioral rhythms in zebrafish. In addition, we uncovered
unforeseen roles for zPER2 and zCRYla in regulating the total level of locomotor activity, likely
via regulating cellular energy metabolism.
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