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A mouse model was created in which phosphorylation mutations in the clock
protein PER2 express sleep-wake rhythm mutations and mood state mutations (depression, resilience).
Although lithium (mood stabilizer) is a known kinase inhibitor, we identified CMGC protein kinase as

upstream kinases of PER2 phosphorylation based on a comprehensive screening of kinase proteins.
Furthermore, we identified PPAR gamma as a downstream molecule of PER2 phosphorylation, suggesting
that PER2 phosphorylation is related not only to sleep and mood but also to metabolism.
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