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Abstract: Rice blast is one of the most devastating fungal diseases affecting global rice ( Oryza sativa
Linn.) production. The functional analysis of rice blast resistance genes and their rational utilization in
molecular breeding are key approaches to achieving high and stable yields as well as ensuring food
security. In recent years, with the in-depth genomic studies of O. sativa and Magnaporthe oryzae, the
action mechanisms of rice blast resistance genes in pathogen recognition, signal transduction, immune
activation, and fitness regulation, etc. have been continuously revealed. Notably, breakthrough progress
has been made in the research of disease-resistant proteins such as nucleotide-binding site-leucine-rich
repeat receptors, including their direct recognition, indirect recognition, integrated domain recognition
and co-evolution with effectors, laying a theoretical foundation for molecular breeding. Meanwhile,
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molecular breeding strategies combining development of disease resistance functional markers, R gene

pyramiding strategy, and gene-editing technologies such as CRISPR/Cas9 also provide effective supports

for developing new rice cultivars with broad-spectrum and durable resistance. This article systematically

reviews the research progress on the action mechanisms of rice blast resistance genes of 0. sativa, and

discusses their practical applications and future directions in molecular breeding, aiming to provide

theoretical evidence and practical guidance for green prevention and control of rice blast and breeding

high-quality disease-resistant rice cultivars.
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Fig. 1 Plant immune signaling network
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Fig. 3 Distribution of rice blast resistance genes on Oryza sativa Linn. chromosomes
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