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Elucidation of the function of the sleep architecture based on the
identification of novel brainstem neuronal circuits
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In this study, we have been working to elucidate the effects of intervening
the sleep architecture for long periods on brain functions and their molecular mechanisms in mice.
To this end, we chronically manipulated the neural circuits that control sleep architecture. As a
result, we found that mice in which sleep architecture was manipulated show various behavioral
abnormalities and that there are abnormalities in gene expression in the cerebral cortex and
hippocampus. In addition, as a result of further clarification of the operating principles of
neurons that control sleep architecture, several groups of neurons that control REM and non-REM
sleep have been identified, revealing part of the neural basis for the various effects of
interventions on sleep architecture.
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SubLDT (sublaterodorsal tegmentum)
dDpMe (dorsal deep mesencephalic nucleus)
GABA (Hayashi et al., Science 350:957, 2015)
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Crucial roles for REM sleep in maintaining brain homeostasis as revealed from genetic and imaging approaches
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