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Research progress in control strategies of biological clock disorder
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Abstract: Circadian clock is an internal mechanism evolved to adapt to cyclic environmental changes, especially diurnal changes.
Keeping the internal clock in synchronization with the external clock is essential for health. Mismatch of the clocks due to phase shift
or disruption of molecular clocks may lead to circadian disorders, including abnormal sleep-wake cycles, as well as disrupted rhythms
in hormone secretion, blood pressure, heart rate, body temperature, etc. Long-term circadian disorders are risk factors for various
common critical diseases such as metabolic diseases, cardiovascular diseases, and tumor. To prevent or treat the circadian disorders,
scientists have conducted extensive research on the function of circadian clocks and their roles in the development of diseases, and
screened hundreds of thousands of compounds to find candidates to regulate circadian rhythms. In addition, melatonin, light therapy,
exercise therapy, timing and composition of food also play a certain role in relieving associated symptoms. Here, we summarized the
progress of both drug- and non-drug-based approaches to prevent and treat circadian clock disorders.
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Fig. 1. Transcriptional feedback loops of the mammalian circadian clock and representative small-molecule clock modulators.

BMALI1/CLOCK heterodimer activates transcription of other core clock genes and clock-controlled genes (CCGs) via binding to
the E-box elements in their promoter regions. The resulting PER and CRY proteins inhibit the activity of BMAL1/CLOCK complex,
thus inhibiting their own transcription. In addition, ROR activates, and REV-ERB represses bmall transcription by binding to ROR

response element (RORE), forming the secondary feedback loops. Besides, the level and activity of PER are regulated by casein kinase

1 (CK1)-mediated phosphorylation. The compounds that target these clock proteins may play important roles in regulating biological

rhythms, and are potential candidates for alleviating circadian rhythm disorders.
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