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Transcriptomic and Metabolomic Joint Analysis of Methyl Jasmonate-Induced
Resistance to Powdery Mildew in Cucumber
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Abstract: Powdery mildew is an important fungal disease that restricts cucumber production. Methyl jasmonate (MeJA) can effectively induce
resistance to powdery mildew in cucumber; however, the underlying regulatory mechanisms remain unclear. This article integrates
transcriptomic and metabolomic technologies to systematically dissect the molecular and metabolic basis of MeJA—induced resistance to
powdery mildew in cucumber. The results indicate that MeJA activates the jasmonic acid signaling pathway, triggers a cascade response of
transcription factors, and induces differential expression of defense—related genes. At the same time, it drives the reprogramming of secondary
metabolic pathways and promotes the accumulation of antimicrobial metabolites. The joint analysis reveals that the MeJA—induced disease

"

resistance process represents a cascade regulation of "gene expression - metabolic synthesis — resistance phenotype," with a clear trade—oft

mechanism between resistance and growth. This article provides theoretical support for green control of cucumber powdery mildew and

resistance breeding.
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