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Regulation of anthocyanin biosynthesis by circadian clock
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Abstract: As a secondary metabolite in plant, anthocyanins plays an important role in many aspects of plant
life, and also exhibits various activities including the anti-oxidation, anti-inflammatory, antibacterial, antitumor
and cardio-cerebral vascular protective in animals. They are a group of important natural drug candiadtes in
the prevention of cardiovascular and cerebrovascular diseases and metabolic diseases. Therefore, exploration
of the biosynthetic pathway and regulatory mechanism of anthocyanins is of great interest for improvement of
anthocyanin production and development of low-cost production methods. Circadian clock, as a ubiquitous
regulatory system in organisms, affects plant physiological and molecular processes, and also regulate the

anthocyanin biosynthesis. To provide new ideas on anthocyanin biosynthesis, we provide a review of the recent
progress in circadian rhythm clock with regard on regulation of anthocyanin biosynthesis in this paper.
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Figurel Thebasic chemical structure of anthocyanins
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Figure 2 The circadian oscillator diagram. CCAZL: Circadian
clock associated 1; LHY: Late elongated hypocotyl; TOCL: Time
of cab expression 1(PRR1); PRR7/9: Pseudo response regulator
7/9; LUX: Lux arrythmo (PCL1); ELF3/4: Early flowering 3/4;
EC: The evening complex; RVE8: REVEILLES
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Figure 3  Anthocyanin biosynthesis pathways.  Enzymes
encoded by flavonoid early structural genes (EBGs) and encoded
by anthocyanin late structural genes (LBGs) are shown in figure
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Figure 4 Exogenous stimuli and circadian clocks regulate the
synthesis of anthocyanins
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Figure 5 Effects of light and temperature on regulation of
anthocyanin synthesis in circadian rhythm system. PHYA/B:
Phytochrome A/B; CRY 1/2: Cryptochrome 1/2; UVRS: Ultravio-
let-B receptor UVRS8; COPL: E3 ubiquitin-protein ligase COPL,
PIFs: Phytochrome interacting factor; HY5: Basic-leucine zipper
(bZIP) transcription factor family protein; HYH: HY5-homolog;
MYBL2: MYB-like2; MYBD: MY B domain-containing protein;
PAPL: Production of anthocyanin pigment 1; TTG1: Transducin/
WD40 repeat-like superfamily protein; bHLH: Basic helix-loop-
helix family; MPK4: Putative mitogen activated protein kinase 4
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