
Spray-Induced Gene Silencing: 
A Promising Strategy for 
Targeted Plant Disease Control
Katie Stevens
23rd June 2025





Phytophthora infestans

Late blight - The major disease 
affecting potato and tomato

Major part of applied fungicides

Estimated cost of late blight control 
measures cost  €5 billion/year.



Post-transcriptional gene silencing

Argo





Virus-induced Gene Silencing



Host-Induced Gene Silencing





Spray induced gene silencing











Efficacy and stability of dsRNA upon spraying



GPB1 dsRNA target sequence
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SIGS for protection against F. graminearum

Disease scoring - Wheat Disease scoring - Barley

Sundararajan et al unpublished 



Objectives:

• Assess if dsRNA affects the microbial communities of 

the phyllosphere 

• Assess how these interactions change upon F. 

graminearum infection



dsRNA dsRNA + P. 

infstans
Mock Mock + P. 

infestans
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SIGS to target endogenous genes



Summary

• Biotechnical exploitation of RNA interference has facilitated VIGS, HIGS and SIGS 
technology.

• SIGS is a non-transgenic approach to improve plant resistance

• SIGS is effective in a range of plant pathosystems

• SIGS may have reduced environmental impact compared to conventional chemical 
approaches

• SIGS can be utilised to modulate plant endogenous traits to improve crop growth



Spray induced gene silencing









Host cell

Apoplast

Hyphae

EVs

Plant EVs

Protein

sRNAs

tyRNA

?

Proteins involved in sRNA sorting ?

loading ?

transport ?

Protein

sRNAs

Pathogen EVs?

• Cross-kingdom movement of sRNAs 
and their associated proteins

• Extracellular vesicle (Evs) dependent or 
independent sRNA transport

• Do sRNAs get loaded into EVs or other 
protein vehicles?

• Which potato AGOs are responsible for 
spray induced gene silencing.

Unrevealing the mechanisms behind SIGS

?







Konakalla et al unpublished 

Effective SIGS for protection against P. infestans



Germinated sporangia_Mock_4 hpi

complete inhibition of germinationAddition of dsRNA A to the growth medium resulted in deformations of 

the germ tubes
Konakalla et al unpublished 



RT-PCR

dsRNA A   −         −      ++++   +++                 −        −         +       ++        −       −     
dsRNA B   −         −          −        −               ++++   +++       −        −         +       +  

Control       −        −          −        −                   −        −         −        −         −        −  

p100 R+T p100 p100 p100 p100 R+T R+T R+T R+T

dsRNA A and dsRNA B have been found in Nicotiana benthamiana 

EVs; both p100 fractions have a strong signal (++++), and Rnase I 

and trypsin (R+T) fractions have a weak signal of dsRNAs. 

∼ 300 bp

Konakalla et al unpublished 

dsRNAs are found inside EVs 



dsRNA A Leaf

dsRNA A AWF

dsRNA A p100

dsRNA A p100 R

dsRNA A p100 R + T

dsRNAs are found inside EVs 
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P. infestans disease severity in potato leaves treated with EVs extracted from dsRNA treated N. 

benthamiana, asterisks denote statistically significant differences between treatment groups
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Potential EV transport of dsRNAs 



Ago4 trafficking into Phytophthora infestansTd-tom mycelia from N. benthamiana

Td- Tomato Ago 4_GFP Merge

Trafficking of Ago4 GFP tagged protein from Nicotiana benthamiana leaves to Phytophthora infestansTd- 

Tomato mycelia. Representative confocal images showing the co-localization of a Td-Tom signal (Magenta), b Ago 

4-GFP fusion protein (Green) , and c merge. 

Konakalla et al unpublished 





Future SIGS research

How to maximise the durability of SIGS-mediated protection?

What are the long-term evolutionary and epigenetic consequences of (repeated) SIGS?

What are the full impacts of dsRNA on the environment in a field trial setting?

What type of dsRNA provides optimal silencing and robust protection?
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