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Construction of pesticide delivery system using biodegradable carrier
nanoparticles
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In this study, carrier particles encapsulating pesticides and genetic
materials were synthesized and their efficacy in controlling plant pathogens was investigated. The
results showed that exosomes encapsulating siRNA were taken up into plant cells and suppressed GFP
gene expression by silencing effect. It was also found that the RNA-encapsulated biodegradable
polymer PLGA nanoparticles can control pests with about 1/10 of the amount of RNA compared to the
unencapsulated RNA. Furthermore, the pesticide-encapsulated PLGA nanoparticles showed 90% reduction
of pesticides against plant pathogens compared to commercial pesticides. These results suggest the
usefulness of pesticide delivery systems using carrier particles in the agricultural field.
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Fig. 1 (A) CLSM images of GF11 cells exposed to Exo-control siRNA (non-targeting siRNA control,
top lane). mixture of Exo-Fect reagent and siGFP (Milk-Exo (-) control, bottom lane) and Exo-siGFP (top
lane). Green: GFP expression of GF11 cells. (B) GFP fluorescence intensity normalized with GF11 cells

before exposure.
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Fig. 2 Confocal images of Botrytis cinerea exposed
to PLGA NPs in water: (A) Hypha. (B) Spore.
Fluorescent blue: cell wall, fluorescent green:
PLGA NPs.
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Fig. 4 Growth inhibition of B. cinerea experiments
using penthiopyrad encapsulated PLGA NPs on
agar plates.
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Fig. 3 Synthesis of penthiopyrad encapsulated

PLGA NPs: Red: Median diameter, Blue:
Encapsulation efficiency.
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PLGA NPs on potted tomatoes.
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