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Understanding the design principles of of sleep/wake dynamics in mammals
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Two major findings were achieved in this study: (1) Nr3a-KO is a short sleeper,
and (2) calcium hyperpolarization pathway is involved in sleep duration regulation in mammals. (1) was
achieved by knocking out all members of the NMDA receptor and testing the sleep phenotype in SSS, the
snappy sleep stqger, which was developed in this research. (2) was discovered in two steps. In the first
step, we created a computational neural model to predict which currents within a neuron are critical for
maintaining the type of neural activity associated with slow-wave sleep and the calcium related
components became candidates. In the second step, we created twenty-one knockout mice using the developed
CRISPR technology, and confirmed that seven genes which was related to calcium dynamics indeed affected
sleep duration.
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