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0 42. PIONEERING USE OF DNA APTAMERS TARGETING BCSOD1
PROTEIN AS A NEW APPROACH TO CONTROL BOTRYTIS CINEREA
AND ADVANCING SUSTAINABLE AGRICULTURE
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Abstract

Botrytis cinerea, the necrotrophic fungus behind gray mold disease, poses a significant threat to
global crop production. Its control heavily relies on fungicides, but the pathogen frequently develops
resistance. This pioneering study introduces, for the first time in crop protection, the use of aptamers.
Often referred to as "chemical antibodies", aptamers are short, single-stranded DNA or RNA
molecules that can bind to specific targets, such as proteins or small molecules, with high affinity and
specificity. In this work, two DNA aptamers, SODY.14F and SOD9.26F, were designed to bind the
superoxide dismutase protein BeSODI, a crucial enzyme for detoxifying reactive oxygen species

(ROS) and promoting fungal virulence. Using SELEX technology, these aptamers were developed
from a synthetic single stranded DNA library after nine rounds of selection, exhibiting exceptional
specificity and affinity for BeSOD1, with inhibition rates reaching up to 97%. Localized on the fungal

surface, the aptamers appear to effectively target extracellular BcSOD1. In vitro and in vivo
(62%), necrotic areas on tomato

experiments showcased significant reductions in conidia germination (
leaves and apple fruits (42%), and fungal biomass (58%). RNA-Seq analysis revealed that the
treatment of B, cinerea with SOD9.26F disrupted ROS detoxification, induced oxidative stress, and

imbalanced metabolic processes. Applied to leaves, it activated defenc.e‘signalling pathways in
tomato plants, which could improve stress tolerance. These findings position DNA aptamers as a
Promising innovative and sustainable alternative to chemical fungicides, addressing funglclde
resistance and environmental impact issues. Their application could r.evolutlomze B. cinerea
Management, safeguarding crop production and promoting‘cco-fnendly agricultural practices.
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