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Molecular and functional analysis of neural network of the circadian clock
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The suprachiasmatic nucleus is known as a master circadian clock regulating
the circadian rhythms. In this study, we tried to identified the neuronal circuits generating the
sleep-wake cycle and body temperature cycle and their physiological functions. By using virus
vectors, we inhibited the neuronal transmission by expression of tetanus toxin light-chain in
neurons projecting the preoptic area and found that this pathway is important for generation of
sleep-wake pattern in mice. Interestingly, we also found that the mice still exhibited the
wheel-running rhythms, suggesting that there are distinct pathways to regulate sleep-wake and
wheel-running activity rhythms, although these are closely related. We also found that the
oscillation of PER2, one of core clock proteins, was not affected in mice, which lost rhythmicity at

the behavioral level. This result indicated that we succeeded to manipulate the output of the clock
neuron for sleep-wake cycle rather than the oscillators.
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