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Dysfunction of mood and the circadian clock together represent a large proportion
of mental illness with adverse economic impact. Clinical and genetic evidence indicates that the two
disorders are co-regulated but direct molecular evidence is lacking. We showed that GSK3f3
phosphorylation of PER2 is essential for co-regulation of mood and the circadian clock. In rodent
depression models, we observed defective circadian rhythms associated with the loss of synchronized
phosphorylation of GSK3B . Both molecular and behavioral phenotypes were restored by lithium, a mood
stabilizer. GSK3B phosphorylation in PER2 was essential for both mood and circadian behaviors.
Strikingly, Per2 mutant mice were resistant to both lithium and learned helplessness, a depression model.
Together, these findings show that mood and the circadian clock share a coherent molecular mechanism and
reveal the potential for synchronized drug and behavioral therapy of mood and circadian disorders.
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