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A Period] inducer specifically advances circadian clock in mice
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, Kazuo Nakazawa®, Kumiko Ui-Tei™

, Tomoaki Matsuura®, Yuki Ohba®,
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, Yoshiyuki Sakaki,

Edited by John B. Hogenesch, Cincinnati Children’s Hospital Medical Center, Cincinnati, OH; received April 25, 2025; accepted December 1, 2025 by

Editorial Board Member Amita Sehgal

West-to-east transmeridian flights are more disruptive than east-to-west ones due to
challenges in advancing the human circadian clock. Transient mammalian Period1 (Perl)
induction was predicted to predominantly advance the clock phase in our previous work.
Here, we unravel a specific Per] inducer, Mic-628, enabling abrupt phase advance in mouse
behavioral rhythms, regardless of the timing of oral administration. Mic-628-treated mice
re-entrain to phase-advanced light—dark cycles significantly faster. The direct interaction
between Mic-628 and CRYPTOCHROMEI (CRY1) does not simply inhibit CRY1
repressor activity. Instead, the interaction facilitates the CLOCK-BMALI assembly, ensur-
ing highly specific induction via a tandem E-box motif upstream of the PerI promoter.
Importantly, Mic-628-driven Perl induction is repressed by PER1 itself. Mathematical
modeling indicates that both the CRY1- and PER1-mediated transcriptional regulation fix
the phase of Per induction irrespective of intake time, thereby predominantly advancing
the clock phase. These findings underscore the potential of selective Per expression as a
therapeutic approach for human circadian rhythm disorders.

Significance

Here, we reveal that Mic-628
specifically and sufficiently
induces Per1, provoking an
abrupt phase advance in mouse
behavioral rhythms, regardless of
the timing of administration.
Disruption of tandem E-boxes in
the mPer1 promoter abolishes
most of both mPer7 induction
and phase-advancing activity,
highlighting their role as unique
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https://www.youtube.com/live/YIw5JhHkk_U
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https://tutrobo.rm.me.tut.ac.jp/

https://x.com/TUT RC

https://www.youtube.com/channel/UCmBuc5j5F7mn0g7WWpQadlg

‘@' https://www.instagram.com/tutrobo/

https://www.facebook.com/tutrobocon
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