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Research advances in circadian clock of plant in response to biotic stress
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Abstract: The circadian clock is an endogenous and self-sustaining timing mechanism that evolved to track
daily rhythms and allow plants to prepare for predictable and recurring environmental changes, ultimately
enhancing fitness and adaptation. The circadian clock plays a vital role in plant growth and development as well
as pest and pathogen resistance. Pathogen and pest have different attacking capacity at different time. The
circadian clock enables plants to anticipate the time of pathogen and pest attacks and promote the defence
responses at the most effective time of the day. The circadian gating responses can increase resistance without
substantial energy consumption. On the other hand, the changes in the level of phytohormones, reactive oxygen
species (ROS) and ion homeostasis caused by biotic stresses are involved in clock resetting. Studying the
correlation between circadian clock and immunity will increase plant pathogen resistance and reduce pesticides
usage which would have a great agronomic impact on future crop breeding. Here we review the recent research
on the interaction between the circadian clock and plant immunity, and highlight new avenues for future

research.
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CCA1: CCAICIRCADIAN CLOCK-ASSOCIATED 1; CHE: CCA1 hiking expedition; ELF3: EARLYFLOWERING 3; ELF4: EARLYFLOWERING 4:
GI: GIGANTEA; LHY: LATE ELONGATED HYPOCOTYL; LNKs: NIGHT LIGHT-INDUCIBLE AND CLOCK-REGULATEDs; LUX: LUX
ARRYTHMO; LWDs: LIGHT-REGULATED WDs; NOX: BROTHER OF LUX ARRHYTHMO, BOA: PRR5: PSEUDO-RESPONSE REGULATOR 5;
PRR7: PSEUDO-RESPONSE REGULATOR 7; PRR9: PSEUDO-RESPONSE REGULATOR 9; RVE8: REVEILLES; TCP20: TEOSINTE BRANCHED1-
CYCLOIDEA-PCF 20; TCP22: TEOSINTE BRANCHED1-CYCLOIDEA-PCF 22; TOCI1: TIMING OF CAB EXPRESSION 1
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Fig. 1 The circadian clock regulatory network in Arabidopsis thaliana
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LHY/CCALI controls the plant’s ability to resist the infection of pathogens such as Pseudomonas syringae and Staphylococcus, NaLHY/NaCC1A regulates
green leaf volatiles (GLV) to resist Manduca sexta in tobacco; RVE4/8 affects the synthesis of flavonoids, which enables plant to resist diseases, pests and
abiotic stresses; TOC1 responds to invasion of pathogens such as P. syringae, Hyaloperonospora arabidopsidis, and Staphylococcus, NaTOC]1 regulates
nicotine synthesis in tobacco to defend against M. sexta; CHE regulates the transcription of ICS1 and maintains the circadian oscillations of SA content, which
promotes the accumulation of SAR and SAR-induced SA caused by P. syringae; LUX regulates defenses against P. syringae; ELF3 and ELF4 confer resistance
to P. syringae, Staphylococcus and other pathogens; ZTL contributes to prevent H. arabidopsidis infection in Arabidopsis; TIC confers resistance to P.
syringae infection, maintaining a stomatal dependent defense
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Fig.2 The diagram of the circadian clock regulating plant resistance to biotic stresses in different ways
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