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Salicylic acid and callose contribute to host 
defense against Fusarium graminearum

Callose: (1à3) b-D-glucan

Fusarium graminearum has 
evolved mechanisms to 
suppress host defenses



Toxins 2019, 11, 59; doi:10.3390/toxins11020059

SA degrading enzyme (FgNahG) is required 
for Fusarium graminearum virulence
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Qi et al. 2019 Toxins 11, 59; 
doi:10.3390/toxins11020059

FgNahG is required for Fusarium 
graminearum virulence on wheat

Disease severity

SA content



Plant Physiology, May 2014, Vol. 165, pp. 346–358

FGL1-encoded lipase is required for 
Fusarium graminearum virulence



An FGL1-derived factor 
inhibits callose 

deposition to promote 
virulence

Blumke et al. 2014 Plant 
Physiology 165:346–358



Lipid oxidation
in plants
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Fusarium graminearum 
infection promotes 

accumulation of 9-LOX-
derived oxidized lipids 
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Fusarium graminearum infection stimulates 
expression of Arabidopsis 9-Lipoxygenase 

genes LOX1 and LOX5
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9-LOX deficiency in Arabidopsis confers 
resistance to Fusarium graminearum
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Wheat Lpx3 complements 9-LOX deficiency in the 
Arabidopsis lox1 lox5 double mutant



Lpx3 UidA Lpx3

siRNA

Knockdown Lpx3 function

Does 9-LOX contribute to wheat 
susceptibility to Fusarium graminearum?



Lpx3-RNAi reduces FHB severity in the 
hexaploid wheat cv Bobwhite
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Lpx3-RNAi reduces Fusarium seedling blight 
severity in the hexaploid wheat cv Bobwhite
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TILLING offers a non-GMO approach 
to knockdown Lpx3

Which Lpx3 homeolog(s) is the 
susceptibility factor?

Approach: TILLING for non-sense mutations 
in Lpx3 homeologs
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FHB severity in Lpx3 TILLING lines –
hexaploid Cadenza
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PCR-based codominant dCAPS markers 
distinguish Lpx3 mutant alleles from the 

wild-type allele



https://www.the-scientist.com/features/rna-interference-between-kingdoms-32116

exosomes

Host-induced gene silencing - targeting Fusarium 
graminearum virulence factors to promote plant 

resistance against Fusarium graminearum



RNAi constructs for HIGS-mediated 
knockdown of FgNahG and FGL1 expression 

in Fusarium graminearum

HIGS in wheat

CaMV 35S Promoter FgNahG-S Gus Linker FgNahG-AS Nos

HIGS in Arabidopsis



FgNahG-RNAi and FGL1-RNAi expressing 
Arabidopsis exhibit enhanced resistance to 

Fusarium graminearum
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FgNahG-RNAi and FGL1-RNAi Arabidopsis 
respond to Fusarium graminearum infection 

with stronger callose deposition 
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FHB severity is reduced in FgNahG-RNAi 
and FGL1-RNAi hexaploid wheat



Key points

Host genes that contribute to susceptibility can be 
targeted for knock-down to enhance plant 
resistance to Fusarium graminearum

• Knock-down of the wheat 9-LOX Lpx3 function 
by RNAi or non-sense mutations confers 
enhanced FHB resistance

• HIGS provides a mechanism to target the 
fungal virulence genes FgNahG and FGL1 for 
promoting FHB resistance
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