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Disease-resistant Response of MAPK Cascade and

Phytoalexin Metabolism in Maize
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(Institute of Ecological Agriculture, Sichuan Agricultural University, Chengdu 611130, China)

Abstract: Maize inbred line Mo17 was infected or treated by Fusarium graminearum or abscisic acid(ABA) af-
ter their leaves and roots were applied by U0126 and PD98059, the inhibitors of mitogen—activated protein kinase
(MAPK) cascade. The key genes’ expression of maize phytolaexin biosynthesis was analyzed with qRT-PCR, and F.
graminearum development and infection rate in maize leaves were evaluated. The inhibition of MAPK cascade sig-
nificantly increased the F. graminearum susceptibility of maize and resulted in higher disease incidence, indicating
that MAPK cascade positively correlated with the disease resistance. Further, the expression of maize phytoalexin
biosynthetic genes was induced by pathogen infection, suggesting that phytoalexin metabolism is related with MAPK
cascade in maize leaves. In addition, when MAPK cascade in roots was inhibited by U0126 and PD98059, the induc-
tion effect of ABA on phytoalexin related genes was decreased significantly, indicating that MAPK cascade is in-
volved in the phytoalexin accumulation in maize roots. The expression level of ZmWRKY79, a transcription factor of
maize terpenoid phytoalexins, was also compromised after MAPK cascade was inhibited. So, MAPK cascade posi-
tively regulates maize disease defense response, which is realized through regulating the expression of transcription
factor ZmWRKY79. The result would provide the cue for clarification of MAPK cascade function in maize.
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Fig.1 The inoculation of Fusarium graminearum spores on maize detached leaves
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Fig.2 Expression analysis of ZmWRKY79 in maize leaves and roots after treated by MAPK cascade inhibitors
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Fig.3 Expression analysis of phytoalexin biosynthetic genes in maize detached leaves inoculated with of Fusarium graminearum spores
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Fig.4 The expression of phytoalexin biosynthetic genes in maize roots treated by MAPK cascade inhibitors and sequential ABA
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