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Evaluating the role of phenylpropanoid and octadecanoid signal
transduction pathways and some components of cell wall-associated
defense in wheat cultivars- Fusarium species interaction
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Abstract

Two species of Fusarium graminearum and F. culmorum are the main causal agents of wheat head blight
worldwide. Currently, there is limited knowledge about the defense-signaling pathways and mechanisms
involved in wheat cultivars basal resistance against Fusarium spp. Phenylalanine ammonia lyase (PAL) and
lipoxygenase (LOX) enzymes, as main markers of phenylpropanoid and octadecanoid signal transduction
pathways, may be involved in plant defense responses. In this research, the activity of two enzymes of PAL
and LOX and expression of corresponding genes, also production of defense compounds such as phenolics
and lignin were investigated in the leaves and spikes of susceptible (Falat) and partially resistant
(Gaskozhen) wheat cultivars inoculated with two species of F. graminearum and F. culmorum. The results of
this study showed that the activity of these two enzymes and production of phenolic compounds and lignin in
leaves and spikes of Gaskozhen cultivar was higher than Falat. Expression analysis of the PAL and LOX
genes revealed a direct correlation between enzymes activity and expression of the corresponding genes. In
most of the studied times after inoculation, higher levels of enzymes activity, gene expression and phenolics
and lignin production were observed in wheat-F. culmorum interaction. Application of PAL and LOX
inhibitors increased disease development in both cultivars. These results provide novel information about the
biochemical and molecular role of phenylpropanoid and octadecanoid signal transduction pathways in
resistance of wheat against Fusarium spp.
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Table 1. Evaluation of the disease caused by Fusarium spp. on the spike and leaf of wheat cultivars.

Isolate Cultivar Lesions length (mm) FHB index
Fusarium graminearum FH1 Falat 39+1.1a 69.3+0.3 a
Gaskozhen 26.1+£1.5¢ 19.7£0.2 ¢
FHY9 Fusarium culmorum Falat 31209 b 42.5+0.6 b
Gaskozhen 18.2+0.5d 15.7+0.8 d

FHB index: Fusarium head blight index
Average + standard error,

Different letters indicate significant differences according to Duncan analysis using SPSS software (P = 0.05), each

experiment was repeated two times with similar results
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Figure 1. Lignin levels in leaves (a) and spikes (b) of wheat cultivars at various time points after inoculation with
Fusarium spp. Data are means + standard error. The experiment was repeated two times with similar results.
Abbreviations in all figures: GFG, Gaskozhen inoculated by F. graminearum; GFC, Gaskozhen inoculated by F.
culmorum; FFG, Falat inoculated by F. graminearum; and FFC, Falat inoculated by F. culmorum. FU;
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experiment was repeated two times with similar results. FU; =eeeeeeee FFG; = = = FFC; GU;
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Figure 4. Expression of PAL, LOX and actin genes in Gaskozhen and Falat wheat cultivars during interaction

with Fusarium spp. using RT-PCR method.
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