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Multiscale models of biological clock mechanisms
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In order to design a practical strategy for human to adapt against the unnatural
environment, modeling is done for dynamics of pacemaker cells (mesoscopic scale) in the suprachiasmatic
nucleus (SCN), the center of circadian clock mechanism, where local synchronization clusters appear.
Experimentally in the slice culture of SCN, synchronizing clusters of pacemaker cells are observed in the
photo-period dependent manner. This result is reproduced by the discrete and continuous models with the
photo-responsive period-modulation mechanisms. As a result, it is clarified that (1)distribution of
intrinsic periods of pacemakers, (2)coupling strength between the pacemakers, and (3)deadzone length of
photo-responsive function cooperatively determine synchronization properties of the pacemaker population.
This knowledge should be a convergent node connecting between the macroscopic (behavioral level) and
microscopic (intracellular signaling) processes in the circadian clock mechanisms.
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