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Development of a method for inducing a hibernation-like state (QIH) using weak
light and understanding of the mechanisms of blood pressure and heart rate
regulation in QIH
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Until now, no method had been established that could sustain neuronal
excitation for a long period of time (e.g., 24 hours) and switch it ON-OFF with high time
resolution. In this study, therefore, our primary goal was to apply light manipulation to the
long-term phenotype of hibernation, i.e., to create a method for inducing a hibernation-like
hypometabolic state QIH (OPN4-QIH) by light stimulation, and we achieved this. Specifically, we
modified the photoreceptor opsin OPN4 (opsin 4, melanopsin) to create a modified opsin OPN4dC that
can withstand long-term stimulation and optimized it for 24-hour QIH induction. In addition, to
understand the similarities between natural hibernation and QIH, we analyzed the multiple dynamics
of blood pressure, heart rate, and body temperature in this OPN4-QIH and clarified the
cardiovascular regulatory function of Q neurons.
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