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Oscillator network modeling of the circadian rhythms and its application to their co
ntrol
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Towards understanding the role of Cry genes in the mammalian circadian clock, this
project attempted to construct a mathematical model of a neuronal network in the suprachiasmatic nucleus
(SCN). Single cell analysis was aﬁplied to the SCN data recorded from Cryl and Cry2 double deficient mice.
Compared to the wild-type SCN, the mutant SCN neurons showed larger level of noise and more variation of
the periods. The SCN slice was further analyzed. The neonate showed a clear rhythmicity with synchronized
neuronal activities, whereas this rhythmicity was instantly destroyed in the adult. Our mathematical model
implies that the network structure Scoupling strength and phase) may change during the development, which
may drastically change the network dynamics.
Next, multiple light pulses were injected to Arabidopsis thaliana to desynchronize and resynchronize the p
lant circadian system. Our experiment demonstrates the efficiency of using the phase response property for
controlling the plant.
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