Pear Stigmatic Exudate microRNAs as Next-Generation Anti-Fire Blight Biocontrols

Cross-Kingdom Mechanisms Targeting Erwinia amylovora, Technical Barriers, and Translational Pathways for
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BACKGROUND AND OBJECTIVE

e Background: Fire blight is a destructive bacterial
disease affecting pome fruits. Current reliance on
copper and antibiotics is limited by resistance risks,
regulation, and inconsistent field performance. Pear
stigmas serve as the primary infection site and secrete
exudates containing regulatory small RNAs.

» Objective: To synthesize evidence regarding stigma-
derived plant microRNAs (miRNASs) as bio-inspired
antimicrobials against E. amylovora and map the steps
for translation into integrated pest management (IPM).
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IMPLEMENTATION CHALLENGES

Stigma-derived miRNAs show promise for agricultural use,
but successful field translation depends on overcoming
barriers in production, delivery, and safety validation.
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TRANSLATION TO PRACTICE

Discovery: Profile stigma miRNAs across cultivars with
contrasting susceptibility and disease pressure.
Validation: Confirm uptake and target engagementin E.
amylovora using reporter assays, transcriptomics, and
mutants.

Formulation: Protect RNAs using biopolymers or lipid/clay
carriers and optimize stigma residence time.

Field Fit: Integrate with bloom sprays, forecasting, and
biologicals; test under rain, UV, and variable nectar loads.

PROPOSED ROADMAP

The proposed roadmap for stigma-targeted miRNA
biocontrols outlines a comprehensive process, starting
with profiling stigma miRNAs, selecting candidates and
predicting targets, followed by uptake and target
validation, carrier formulation, and culminating in
orchard field trials.
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Figure 02: Proposed validation-to-field roadmap
for stigma-targeted miRNA biocontrols.



