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Conventional breeding and genetic modification approaches for crop improvement are often time-consuming and may encounter regulatory or societal hurdles. Exogenous RNA applications, such as RNA sprays, represent a promising alternative to transiently modulate endogenous gene expression without altering the genome. Spray-Induced Gene Silencing (SIGS) has emerged as an effective RNA-based strategy for pest control, but its use to directly regulate endogenous plant traits remains largely unexplored.
In this study, we investigated whether double-stranded RNA (dsRNA) delivered via nanoparticles could be used to influence plant development and environmental stress responses. Two experimental systems were analyzed: heat stress tolerance in tomato and cluster root formation in white lupin. Initial attempts to silence genes by targeting exonic coding regions were ineffective in both species, suggesting that endogenous plant genes may be protected from RNA silencing. We therefore shifted focus to non-coding regions of the genome.
In tomato, we characterized alternative splicing of heat stress response genes and identified intron-containing isoforms specifically induced under stress conditions. Targeting these introns with dsRNA enabled isoform-specific silencing, which in turn modulated thermotolerance. In white lupin, dsRNA targeting of precursor miRNAs reduced mature miRNA levels, leading to detectable developmental defects in root architecture.
[bookmark: _GoBack]Together, these findings demonstrate that non-coding genomic regions provide effective targets for exogenous RNA-mediated regulation of plant traits. This work establishes a new strategy to manipulate endogenous gene expression without genetic modification, opening avenues for sustainable, non-GMO approaches to improve plant growth and stress resilience.

