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Abstract: Circadian clock is an internal autonomous time-keeping system, including central clocks located in the suprachiasmatic
nucleus (SCN) and peripheral clocks. The molecular circadian clock consists of a set of interlocking transcriptional-translational
feedback loops that take the clock-controlled genes 24 h to oscillate. The core mechanism of molecular circadian clock is that
CLOCK/BMALI dimer activates the transcription of cryptochromes (CRYs) and Periods (PERs), which act as transcriptional repressors
of further CLOCK/BMAL1-mediated transcription. In addition to this basic clock, there is an additional sub-loop of REV-ERBa and
RORa regulating the transcription of BMALI1. Approximately 80% protein-coding genes demonstrate significant rhythmicity. The
earth rotation is responsible for the generation of the daily circadian rhythms. To coordinate metabolic balance and energy availability,
almost all organisms adapt to the rhythm. Studies have shown that circadian clock integrating with metabolic homeostasis increases
the efficiency of energy usage and coordinates with different organs in order to adapt to internal physiology and external environment
soon. As the central organ of metabolism, the liver performs various physiological activities nearly all controlled by the circadian
clock. There are multiple interactive regulation mechanisms between the circadian clock and the regulation of liver metabolism. The
misalignment of metabolism with tissue circadian is identified as a high-risk factor of metabolic diseases. This article reviews the
recent studies on circadian physiological regulation of liver glucose, lipid and protein metabolism and emphasizes oscillation of

mitochondrial function. We also take an outlook for new methods and application of circadian clock research in the future.
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Fig. 1. Mechanism of transcriptional regulatory feedback
loop of molecular circadian clock. The main arm of negative
regulatory feedback loop of molecular circadian clock is as
follows. BMAL1/CLOCK or BMALI/NPAS2 (neuronal PAS
domain protein 2, a functional analog of CLOCK) dimer
activates the transcription of cryptochromes (CRY's) and Periods
(PERs), which act as transcriptional repressors of further
CLOCK/BMALI1-mediated transcription. In addition to this
basic feedback regulation, there is an additional sub-loop of
REV-ERBo/f (NP1D1/2, nuclear reciter subfamily 1/2) and
RORo/f (retinoid-related orphan receptor o/f) regulating the
transcription of BMALI1. Based on the transcription level of the
circadian, clock gene itself and the rhythm output gene present
approximately 24 h periodic oscillations. RRE, Rev-erb/ROR

response elements.
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Table 1. Metabolic defects in biological clock gene mutant mice
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