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BACTERIOPHAGES. VIRUSES THAT INFECT BACTERIA, ARE ABUNDANT YET UNDERSTUDIED COMPONENTS OF PLANT
ASSOCIATED MICROBIAL ECOSYSTEMS. THESE “TINY GIANTS” PLAY CRITICAL ROLES IN SHAPING THE STRUCTURE,
FUNCTION, AND EVOLUTION OF PHYTOBIOMES, INFLUENCING PROCESSES SUCH AS NUTRIENT ACQUISITION, DISEASE
RESISTANCE, PLANT GROWTH, AND STRESS TOLERANCE. IN AGRICULTURAL AND NATURAL ENVIRONMENTS, MICROBIAL
COMMUNITIES COMPRISE BILLIONS OF BACTERIA AND THEIR VIRAL PREDATORS, FORMING DYNAMIC INTERACTIONS IMPACT
PLANT HEALTH ACROSS ECOLOGICAL GRADIENTS. THIS WORK INVESTIGATES THE ECOLOGICAL AND GENETIC
MECHANISMS GOVERNING PHAGE–BACTERIA INTERACTIONS WITHIN XANTHOMONAS ARBORICOLA PV. PRUNI (XAP), THE
CAUSAL AGENT OF BACTERIAL SPOT IN PEACH CROPS. THROUGH INTEGRATED SAMPLING, METAGENOMICS, AND CULTURE
BASED ISOLATION, WE CHARACTERIZED HUNDREDS OF PHAGE AND BACTERIAL GENOMES AND IDENTIFIED CANDIDATE
GENES ASSOCIATED WITH PHAGE SUSCEPTIBILITY AND RESISTANCE. AMONG THESE, A HYPOTHETICAL PROTEIN (HP2)
EMERGED AS A POTENTIAL DETERMINANT REQUIRED FOR PHAGE INFECTION. FUNCTIONAL ANALYSES ACROSS RESISTANT
AND SUSCEPTIBLE XAP STRAINS PROVIDE INSIGHT INTO HOW SPECIFIC BACTERIAL FACTORS SHAPE VIRAL PREDATION
AND CONTRIBUTE TO PATHOGEN EVOLUTION. MORE BROADLY, THIS RESEARCH HIGHLIGHTS HOW PHAGES MODULATE
HIGHER-ORDER MICROBIAL FUNCTIONS AND OFFERS FOUNDATIONAL KNOWLEDGE FOR DEVELOPING PHAGE-BASED
STRATEGIES TO MANAGE PLANT DISEASES WHILE ADVANCING OUR UNDERSTANDING OF PLANT-ASSOCIATED
MICROBIOMES.
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