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Highlights 

In this study, the effects of barley powdery mildew fungus on the expression of 
genes involved in defense response signal transduction pathway was investigated. For 
this purpose, a resistant line (104), a semi-susceptible line (67) and a susceptible 
variety (Afzal) was used. Sampling was performed at different time intervals up to  
10 days. The results showed that the the expression of chitinase and glucanase as the 
key enzymes in fungus cell wall degradation, was up-regulated in resistant genotype. 
The transcript accumulation of chitinase in semi-susceptible line was lower than 
resistant line and more than susceptible one. The highest expression level of chitinase 
gene was in resistant line in 12 hrs after inoculation and the lowest was in same 
treatment at susceptible line. The expression level of the other three genes, glucanase, 
peroxidase and phenylalanine ammonia-lyase in resistant line was higher than 
susceptible one. Increasing in the MAPK transcript accumulation in resistant gene and 
its decreasing in susceptible cultivar, was confirmed MAPK pathway in hypersensetive 
and defense response of barley against powdery mildew.  
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Importance 

Plant defense systems against reactive oxygen species were included enzymes 
which able to translocate or neutralize the free radicals. Peroxidases are enzyme with 
ability to remove these toxic compounds. With the increase in phenylalanine ammonia- 
lyase activity, synthesis and accumulation of phenolic compounds was increased and 
finally phenolic compounds with antioxidant properties were increased tissue 
resistance to biotic and abiotic stresses. Another gene involved in barley powdery 
mildew resistance response is the chitinase as a defense response gene which  
up-regulate after pathogen attack. Although not specified any substrate for the enzyme 
in plant, but chitinases involve in plant growth. However, induction of chitinase and 
other hydraulic enzymes are defense responses against pathogen attack. Plant-defense 
responses are initiated by the recognition of pathogens, which is mediated either by a 
gene-for-gene interaction between a plant resistance (R) gene and pathogen avirulence 
(Avr) gene or by the binding of nonrace-specific elicitors such as elicitins to a putative 
receptor. Signals generated by such interactions are transduced into cellular responses 
via several interlinked pathways. Recent studies suggest that plant mitogen-activated 
protein kinase (MAPK) cascade is one of the converging points after the perception of 
different pathogens and pathogen-derived elicitors.  

Introduction (Hypothesis and aims) 

Powdery mildew is one of the most important diseases in barley production areas 
in North America and central and northern Europe. In an epidemy, all parts of the 
plant was covered with a white powder containing fungus conidia and conidiospore, 
resulting in negative effects on photosynthetic activities that it reduces yield and 
economic losses. Defense response gene transcription in response to barley powdery 
mildew pathogen is activated as a result of contact with the pathogen and pathogen 
elicitors involved in this matter. Powdery mildew resistance genes induced defense 
response gene transcription indirectly by limiting the growth of pathogen and its 
exposure. Early response resistance genes were activated during the first 24 hours 
and prevent pathogens activity, while late response resistance genes allowe pathogen 
to grow for 72 hours.  
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