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Identification of disease-resistant maize germplasm, cloning of causal genes, and elucidation of the underlying molecular mechanisms are fundamental to the molecular breeding of maize varieties. Maize disease lesion mimic (les) mutants, which develop spontaneous pathogen-free lesions, represent valuable genetic resources for mining resistance genes and deciphering the mechanisms of multiple disease resistance (MDR). In our study, several les mutants exhibiting enhanced resistance to multiple pathogens were identified, and the causal genes were cloned. For example, LES30 encodes pheophorbide a oxidase, a key enzyme in chlorophyll catabolism. It modulates MDR by regulating the chlorophyll degradation and metabolite accumulation. LES8 regulate MDR via activating the JA and lignin biosynthesis. LES33 is involved in phosphorus acquisition, and exogenous phosphorus application activates defense-related pathways and enhances disease resistance in maize. Notably, most les mutants show pronounced growth defects alongside improved disease resistance. Our findings further demonstrate that growth-defense trade-offs in maize are regulated at multiple levels, including transcription, mRNA decay, and post-transcriptional gene silencing. Collectively, our research on les mutants reveals sophisticated regulatory networks underlying MDR in maize, offering novel strategies for the coordinated improvement of disease resistance and yield.
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