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The causal agent of the gray mold disease, Botrytis cinerea, is one of the main limiting
factors of horticultural crops production worldwide. Its control is very dependent on the
use of fungicides; however, due to the ability of this pathogen to develop resistance and
the new European legislation regarding the reduction of fungicide diversity available for
grower in the next years, new advances and technologies are needed to control this
important harvest and postharvest disease.

In this study, the potential of the RNA interference (RNAI) technology known as "spray-
induced gene silencing" (SIGS) as an alternative for the management of B. cinerea was
explored. For this purpose, a double-stranded RNA (dsRNA) molecule was designed to
target the transcription factor mrr1, which is involved in the overexpression of the ABC
transporters (drug efflux transporters) and the resistance to several commercial
fungicides. To test the efficacy of mrr1-dsRNA, dsRNA uptake by the fungus, sensitivity
assays (effect on conidia germination, detached leaf, and fruit assays), fungal biomass
analysis and gene expression studies were carried out. The results showed that the
fungus was able to uptake it, reducing the conidia germination of the pathogen.
Subsequently, it was shown, in in vivo assays performed on tomato leaves and apple
fruit, that the application of mrr1-dsRNA downregulated mrr1 gene expression and its
silencing produced a significantly reduction of B. cinerea development, resulting in a
reduction of the fungal biomass.

These results demonstrated the potential of the SIGS strategy for the control of B.
cinerea and mrr1-dsRNA as a new molecule with fungicide activity that could be included
into the several strategies carried out for sustainable plant protection control programs
in the field.
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