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Bioimaging in Circadian Master Clock

Ryosuke ENOKI™ ** ***7 ' Sato HoNMA™ and Ken-ichi HONMA*

In mammals, the master circadian clock is located in the hypothalamic suprachiasmatic nucleus (SCN)
in the brain. The SCN controls physiological and behavioral events, such as sleep-wakefulness cycles.
Recent studies revealed that the SCN is a hierarchical and multi-oscillator system in which the neuronal
network plays a critical role in expressing robust and coherent rhythm in physiology and behavior. For
better understanding of circadian clock at network level, we recently developed a time-lapse fluorescence
imaging system composed of a Nipkow-spinning disk confocal unit and high sensitive CCD camera.
Using a genetically encoded calcium sensor, we visualized the spatial and temporal patterns of circadian
calcium rhythm in a large population of neurons (>1,000) in the SCN at single cell resolution. In this
chapter, we summarize our network level calcium imaging method and discuss the possible future

application and direction.
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