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(H #J(Purpose)]
Sleep is a fundamental physiological process which plays a vital role for our health. In recent studies, it
has been suggested that the dynamic control of phosphorylations in synaptic proteins is crucial for the
homeostasis of sleep in mammals. This process is precisely regulated by intracellular signaling pathways.
Several kinases have been identified as potential factors involved herein, but the entire signaling network
remains to be elucidated. Here, I focused on small GTPase, a key regulator of intracellular signaling pathways,

and investigated its contribution to sleep regulation.

(7572 & QN A (Methods/Results))
I found by in vivo gene modification analysis that Racl, a member of small GTPase, works on sleep promotion
in mice. Further analyses revealed that Racl in the axon and presynaptic region in a neuron contributes to
the regulation of NREM delta power. Finally, MEA measurements with primary neurons demonstrated that Racl
strengthens slow-wave activity generated in vitro, and acute inhibition of Racl weakens slow—wave activity

and significantly impairs the synchronous firing

(#%  FH(Conclusion)]
This study reveals the previously unexplored roles of small GTPases on sleep and suggests the importance of
small GTPases in the molecular mechanism of sleep homeostasis. Further work will enlarge the comprehension
of the molecular mechanisms of sleep homeostasis by elucidating the interacting partners of Racl. By delving
deeper into this nexus, I anticipate gaining further insights into the underlying molecular pathways governing
sleep homeostasis and uncover potential implications for therapeutic interventions targeting sleep—related

disorders.
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