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Abstract

The mammalian circadian clock regulates daily physiological rhythms, and its disruption by genetic
mutations or shift work leads to sleep disorders, including chronic jet lag (CJL), and metabolic
diseases. Cryptochrome (CRY) is a core component of the circadian clock and has two similar
isoforms, CRY1 and CRY2. CRY 1 mutation is associated with delayed sleep phase disorder,
whereas CRY2 mutation is linked to Familial Advanced Sleep Phase. Moreover, mice lacking both
Cryl and Cry2 exhibit hyperglycemia, highlighting critical roles of CRY in sleep-wake rhythms and
glucose regulation. However, it is highly challenging to regulate CRY in vivo and apply it to
treatments of sleep disorders and diabetes mellitus.

Here we utilized small-molecule modulators of CRY function to investigate CRY biology and
therapeutic potential. We developed a CRY 1-selective compound (CRY 1-A) and a CRY2-selective
compound (CRY2-A), which are applicable in mice and penetrate blood-brain barrier, enabling
direct assessment of CRY function in disease models. We examined their effects on sleep-wake
rhythms and glucose metabolism in vivo. First, we evaluated their therapeutic effects in a CJL
model. Mice treated orally with either CRY 1-A or CRY2-A exhibited faster recovery of nocturnal
activity ratios compared with vehicle-treated mice, indicating the improvement of CJL. We next
assessed antidiabetic effects of these compounds in diet-induced obese mice. Oral administration of
either compound markedly improved glucose tolerance. Consistent improvements were also
observed in pyruvate and insulin tolerance tests, revealing suppression of hepatic gluconeogenesis
and enhanced insulin sensitivity. While the suppressive role of CRY in hepatic gluconeogenesis has
been previously reported, the finding that CRY improves insulin sensitivity represents a previously
unrecognized function. We further identified new molecular mechanisms underlying improved
insulin sensitivity and will present them at the meeting.

Collectively, these findings demonstrate that both CRY'1 and CRY2 contribute to the
resynchronization of disrupted sleep-wake rhythms and to the regulation of glucose metabolism,
including insulin sensitivity. CRY-targeting compounds therefore represent promising therapeutic
candidates for CJL and diabetes mellitus.



