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	Enhancing crop resilience against diseases and guaranteeing global food security need the integration of functional genomics and proteomics in plant defense research. These methods make it possible to create disease-resistant crop varieties through sophisticated breeding, gene editing, and biotechnological interventions by discovering important resistance genes, regulatory networks, and protein interactions. Modern methods such as mass spectrometry-based proteomics, CRISPR/Cas9, and RNA-Seq are advancing our molecular understanding of plant immunity. Predictive models for plant defense responses are being improved by artificial intelligence and systems biology, despite obstacles in data integration and genomic complexity.
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