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Light entrainment mechanism in the suprachiasmatic nucleus by muti-functional
optical imaging and cell function manipulation
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The mammalian master circadian lock is located in the suprachiasmatic

nucleus (SCN) in the hypothalamus located in the deep brain. The SCN receives light information from
the external environment, adjusts the rhythm, and send the information throughout the body to
controls 24-hour physiological functions. We previously have elucidated the mechanism of autonomous
oscillation at the neural circuit level by time-lapse optical imaging of the clock genes expressions
and the rhythms of intracellular calcium and membrane potential in the SCN. On the other hand, the
mechanisms of light entrainment are still unknown. In this research, we aimed to manipulate neural
functions and elucidate the entrainment mechanisms by light. We expressed a novel photoreceptor
protein from a insect in the SCN and established the method to manipulate calcium concentration by
light. In addition, we established a in vivo recording method from the SCN using optical fibers
photometry system or head-mounted miniscope.
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