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Research progress of cAMP signaling pathway in

phytopathogenic fungi
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Zhejiang Institute of Subtropical Crops, Wenzhou 325005, Zhejiang, China

Abstract: Cyclic adenosine monophosphate (cAMP) is a second messenger widely present in

eukaryotes. It is synthesized by adenylate cyclase (AC) and regulates downstream protein

activity by binding to protein kinase A, thereby regulating fungal growth and development,

virulence, cell wall integrity, environmental stress responses, and sexual/asexual reproduction.

This article introduces the research progress of the cAMP signaling pathway in phytopathogenic

fungi and the cooperation of this pathway with other signaling pathways in regulating cellular

processes. At the same time, it elucidates the role of the cAMP signaling pathway in the

infection of plant phytopathogenic fungi. This review is expected to provide reference for

screening the agents for inhibiting phytopathogenic fungi that target the genes or proteins in the

cAMP pathway. Additionally, the cAMP signaling pathway could be targeted to prevent and

control the growth, development, and pathogenicity of phytopathogenic fungi in the future.

Keywords: phytopathogenic fungi; cAMP signaling pathway; pathogenicity; adenylate cyclase
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Figure I The cAMP signal pathway in fungi'”.
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SYAN, ASCHEAIR TR AC BRI, FUR AR LR L X
*1 AFEMHREESRE AC REHFRE
Table 1 Phenotypes of AC mutants of different plant pathogenic fungi
Fungus Function References
Sclerotinia sclerotiorum Myecelial and sclerotium development, pathogenicity [55]
Fusarium fujikuroi Mycelial development, conidia and carotenoids production [56]
Fusarium proliferatum Myecelial and sclerotium development, pathogenicity [57]
Fusarium verticillioides Mycelial and sclerotium development, pathogenicity, coercion tolerance [58]
Metarhizium acridum Mycelial development, pathogenicity, coercion tolerance [16]
Beauveria bassiana Myecelial development, conidia production, pathogenicity, coercion tolerance [59]
Aspergillus flavus Mycelial development, conidia, sclerotium and toxin production, pathogenicity, [60]
coercion tolerance
Penicillium digitatum Mycelial development, conidial production and germination, pathogenicity [61]
Colletotrichum higginsianum  Mycelial development, conidia production, pathogenicity, coercion tolerance [62]
x2 TEEYREESR PKA RTHFRE
Table 2 Phenotypes of PKA mutants of different plant pathogenic fungi
Fungus PKA Function References
Sclerotinia sclerotiorum SsPKA Mycelial development, pathogenicity, autophagy [63]
SsPKAR  Mycelial development, pathogenicity, autophagy, infection
cushion and sclerotium formation
Fusarium fujikuroi FfPKAL Mycelial development, bicarbacin prodcution [64]
FfPKA2 Mycelial development, gibberellin (GA) synthesis
Fusarium verticillioides CPK1 Mycelial development, conidia production, pathogenicity [65]
Colletotrichum trifolii-alfalfa Ct-PKAC  Mycelial development, conidia production, infection cushion [66]
formation, pathogenicity, coercion tolerance
Colletotrichum orbiculare-cucumber ~ Co-Rpkl ~ Mycelial development, conidia production, pathogenicity [67]
Co-Cpkl  Conidia germination, infection cushion function, pathogenicity
Colletotrichum gloeosporioidessmango Cg-PKAC Conidia production, infection cushion function, pathogenicity [68]
Colletotrichum Ch-PKA1  Mycelial development, conidia production, infection cushion [69]

higginsianum-Arabidopsis

formation, stress response, pathogenicity
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