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RNA interference (RNAi) is a post-transcriptional gene silencing mechanism that results in plant 
resistance to the internal or external presence of nucleic acids from plant pathogens, as a result 
of regulating the expression of protein-coding genes (Herr 2005). RNAi involves short, regulatory, 
non-coding RNAs (sRNAs) created by Dicer or Dicer-like endoribonucleases, such as RNA III, from 
double-stranded RNAs (dsRNAs) or single-stranded RNAs (ssRNAs) with hairpin structures (Baulcombe 2004; Ghildiyal 
and Zamore 2009). When mature sRNAs interact with argonaute proteins, which are components of the RNA 
machinery involved in formation of sRNAs, gene silencing is activated with fully or partially complementary sequences 
to the target RNA (Hutvagner and Simard 2008; Vaucheret 2008). Gene expression is inhibited by destroying the 
pathogen’s messenger RNA (mRNA) or by suppressing the translation of the mRNA into proteins (Guo et al. 2010). 
Many studies have demonstrated production of sRNAs by plant pathogens, including fungi, oomycetes, nematodes, 
and viruses, in their plant hosts to deactivate host immunity (Huang et al. 2006; Koch et al. 2013; Li et al. 2010; Nowara 
et al. 2010). In addition, studies have demonstrated that plant transgene-derived artificial sRNAs induce gene silencing 
in plant pests and pathogens, a phenomenon known as host-induced gene silencing (HIGS) (Nunes and Dean 2012), 
implying that artificial sRNAs travel from plant hosts to the pathogen (Nunes and Dean 2012, Wang et al. 2016).  
 
Botrytis cinerea has DCL 1 and 2 genes that encode sRNA processing enzymes (Weiberg et al. 2013). Knocking out DCL 
1 and 2 genes compromised the pathogenicity of B. cinerea on thale cress (Arabidopsis thaliana), implying that these 
genes are important in the pathogenicity of B. cinerea (Weiberg et al. 2013). Wang et al. (2016) demonstrated that 
transgenic tomato (Solanum lycopersicum) and A. thaliana plants engineeored to generate sRNAs inhibited the growth 
of B. cinerea, implying that RNAi signals produced in the transgenic plant cells acted against B. cinerea DCL 1 and 2 
genes, suppressing the growth of B. cinerea and limiting disease development. Spray applications of sRNAs onto 
tomato, onion (Allium cepa), grape (Vitis vinifera), strawberry (Fragaria ananassa), and lettuce (Lactuca sativa) plants 
resulted in significant control of gray mold, demonstrating that externally applied sRNAs can be used to control 
diseases on various crops. Koch et al. (2016) sprayed long, non-coding dsRNA (CYP3-dsRNA) onto barley (Hordeum 
vulgare) plants, which inhibited the growth of Fusarium graminaerum by interfering with three cytochrome P450 
lanosterol C-14 α-demethylase genes involved in ergosterol biosynthesis. Bonfim et al. (2007) also demonstrated that 
common bean (Phaseolus vulgaris) engineered to produce sRNA silenced the Bean golden mosaic virus AC1 gene that 
encodes a complex-multifunctional protein required for initiation of virus replication. Despite the potential 
opportunities for disease control such as these demonstrated by RNAi studies, and the possibility of exploring other 
RNAi  applications like a symbiont-mediated RNAi approach to deliver sRNAs for disease management, there has been 
minimal adoption of this technology in plant production due to poor public perceptions of genetically modified crops 
for food and feed production, the concerns about unintended effects of gene silencing, and degradation of externally 
applied sRNAs by UV light (Halder et al. 2022). 
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