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Activation of plantôs protective reactions in contact with pathogens can proceed through 

different signal ways, that expressed in changing levels of expression of various genes, that 

encode PR-proteins. Plantôs PR-proteins and their role in immunity characterized in biotic and 

abiotic influence. The primary attention of the article is paid to the PR-proteins family: PR-1, 

PR-2, PR-3, PR-4, PR-5; described structure and mechanism of function of these proteins. Is 

observed heterogeneous induction of synthesis PR-proteins in bacterial pathogenesis. In the 

article is considered the difference between expression PR-genes during influence of virulent and 

avirulent bacteriaôs strains. Also is presented the role of bacterial harpins in induction of plantôs 

PR-proteins.  
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PR-ʙʝʣʢʠ (pathogenesis-related proteins) ï ʵʢʩʪʨʘʢʣʝʪʦʯʥʳʝ ʙʝʣʢʠ, 

ʩʠʥʪʝʟʠʨʫʝʤʳʝ ʚ ʨʘʩʪʠʪʝʣʴʥʦʡ ʢʣʝʪʢʝ ʧʨʠ ʘʪʘʢʝ ʧʘʪʦʛʝʥʦʤ. ɺʧʝʨʚʳʝ ʵʪʠ 

ʙʝʣʢʠ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʫ ʨʘʩʪʝʥʠʡ ʪʘʙʘʢʘ, ʧʨʦʷʚʣʷʶʱʠʭ ʨʝʘʢʮʠʶ 

ʩʚʝʨʭʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʚ ʦʪʚʝʪ ʥʘ ʠʥʦʢʫʣʷʮʠʶ ʚʠʨʫʩʦʤ ʪʘʙʘʯʥʦʡ ʤʦʟʘʠʢʠ 

[3]. ʇʦʟʜʥʝʝ ʙʳʣʘ ʧʦʢʘʟʘʥʘ ʠʥʜʫʢʮʠʷ PR-ʙʝʣʢʦʚ ʚ ʦʪʚʝʪ ʥʘ ʧʦʨʘʞʝʥʠʝ 

ʨʘʩʪʝʥʠʡ ʛʨʠʙʘʤʠ, ʚʠʨʫʩʘʤʠ ʠ ʚʠʨʦʠʜʘʤʠ, ʘ ʪʘʢʞʝ ʚ ʦʪʚʝʪ ʥʘ ʧʨʦʥʠʢʥʦʚʝʥʠʝ 
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ʥʝʤʘʪʦʜ ʠ ʥʘʩʝʢʦʤʳʭ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʠʤʝʥʝʝ ʠʟʫʯʝʥʘ ʠʥʜʫʢʮʠʷ 

ʩʠʥʪʝʟʘ PR-ʙʝʣʢʦʚ ʨʘʩʪʝʥʠʡ ʧʨʠ ʙʘʢʪʝʨʠʘʣʴʥʦʤ ʧʘʪʦʛʝʥʝʟʝ. ɼʘʥʥʳʝ ʙʝʣʢʠ 

ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʟʚʝʥʴʝʚ ʚ ʤʝʭʘʥʠʟʤʘʭ ʥʝʩʧʝʮʠʬʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʨʘʩʪʝʥʠʡ. ʈʦʣʴ PR-ʙʝʣʢʦʚ ʧʨʠ ʧʘʪʦʛʝʥʝʟʝ ʟʥʘʯʠʪʝʣʴʥʘ ʠ ʨʘʟʥʦʦʙʨʘʟʥʘ. ʆʥʠ 

ʷʚʣʷʶʪʩʷ ʫʯʘʩʪʥʠʢʘʤʠ ʩʠʛʥʘʣʴʥʳʭ ʩʠʩʪʝʤ (ʣʠʧʦʦʢʩʠʛʝʥʘʟʥʦʡ, NO-

ʩʠʥʪʘʟʥʦʡ), ʢʘʪʘʣʠʟʠʨʫʶʪ ʦʙʨʘʟʦʚʘʥʠʝ ʤʦʣʝʢʫʣ - ʚʪʦʨʠʯʥʳʭ ʤʝʩʩʝʥʜʞʝʨʦʚ 

(ʩʘʣʠʮʠʣʦʚʘʷ, ʞʘʩʤʦʥʦʚʘʷ ʠ ʘʙʩʮʠʩʩʦʚʘʷ ʢʠʩʣʦʪʘ, ʵʪʠʣʝʥ, ʷʚʣʷʶʪʩʷ 

ʘʥʪʠʤʠʢʨʦʙʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʫʢʨʝʧʣʷʶʪ ʢʣʝʪʦʯʥʳʝ ʩʪʝʥʢʠ ʨʘʩʪʝʥʠʷ 

(ʧʝʨʦʢʩʠʜʘʟʘ, ʢʘʣʣʦʟʘ)) ʠ ʩʧʦʩʦʙʥʳ ʚʳʟʳʚʘʪʴ ʧʦʚʨʝʞʜʝʥʠʷ ʢʣʝʪʦʯʥʳʭ ʩʪʝʥʦʢ 

ʠ ʮʠʪʦʧʣʘʟʤʘʪʠʯʝʩʢʠʭ ʤʝʤʙʨʘʥ ʧʘʪʦʛʝʥʦʚ [4, 16]. PR-ʙʝʣʢʠ ʨʝʘʣʠʟʫʶʪ 

ʤʝʭʘʥʠʟʤ ʟʘʱʠʪʳ ʢʣʝʪʦʢ ʩʚʷʟʘʥʥʳʡ ʩ ʧʦʚʳʰʝʥʠʝʤ ʦʙʨʘʟʦʚʘʥʠʷ ʘʢʪʠʚʥʳʭ 

ʬʦʨʤ ʢʠʩʣʦʨʦʜʘ (ɸʌʂ) ʚ ʨʘʩʪʠʪʝʣʴʥʦʡ ʢʣʝʪʢʝ. ʊʘʢ, ʠʟʚʝʩʪʥʦ, ʯʪʦ ʦʜʠʥ ʠʟ 

ʤʝʭʘʥʠʟʤʦʚ ʦʙʨʘʟʦʚʘʥʠʷ ʧʝʨʝʢʠʩʠ ʚʦʜʦʨʦʜʘ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʥʘ ʫʨʦʚʥʝ 

ʚʥʝʰʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʘʟʤʝʥʥʦʡ ʤʝʤʙʨʘʥʳ ʠ ʦʧʦʩʨʝʜʦʚʘʥ PR-ʙʝʣʢʦʤ ï 

ʬʝʨʤʝʥʪʦʤ NADPH-ʟʘʚʠʩʠʤʦʡ ʦʢʩʠʜʘʟʦʡ [9]. 

PR-ʙʝʣʢʠ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ 17 ʩʝʤʝʡʩʪʚ (ʦʪ PR-1 ʜʦ PR-17) [19]. ɺ 

ʨʘʟʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʫʧʦʤʠʥʘʝʪʩʷ, ʯʪʦ PR-ʙʝʣʢʠ ʩʦʜʝʨʞʘʪʩʷ ʚ ʤʝʞʢʣʝʪʥʠʢʘʭ, 

ʧʣʘʟʤʦʜʝʩʤʘʭ, ʮʠʪʦʧʣʘʟʤʝ ʠ ʚ ʚʘʢʫʦʣʷʭ ʢʣʝʪʢʠ, ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʢʩʠʣʝʤʥʦʤ 

ʩʦʢʝ [7], ʛʫʪʪʘʮʠʦʥʥʦʡ ʞʠʜʢʦʩʪʠ, ʥʝ ʪʨʘʥʩʧʦʨʪʠʨʫʶʪʩʷ ʧʦ ʨʘʩʪʝʥʠʶ [3]. ɺ 

ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʢʣʝʪʢʘʭ ʨʘʩʪʝʥʠʷ ʠʜʝʪ ʩʠʥʪʝʟ ʜʘʥʥʳʭ ʙʝʣʢʦʚ de novo. ʂʘʢ 

ʧʨʘʚʠʣʦ, PR-ʙʝʣʢʠ ʚʳʜʝʣʷʶʪʩʷ ʚ ʘʧʧʦʧʣʘʩʪ ʠ ʜʝʡʩʪʚʫʶʪ ʢʦʦʧʝʨʘʪʠʚʥʦ, 

ʨʘʟʨʫʰʘʷ ʢʣʝʪʦʯʥʫʶ ʩʪʝʥʢʫ ʧʘʪʦʛʝʥʘ [8].  

ʄʥʦʛʠʝ PR-ʙʝʣʢʠ ʷʚʣʷʶʪʩʷ ʛʠʜʨʦʣʘʟʘʤʠ. ʊʘʢ, ʙʝʣʢʠ ʩʝʤʝʡʩʪʚʘ PR-2 

ʷʚʣʷʶʪʩʷ ɓ-1,3-ʵʥʜʦʛʣʶʢʘʥʘʟʘʤʠ, ʦʥʠ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʚʦʢʨʫʛ ʦʯʘʛʘ 

ʠʥʬʝʢʮʠʠ, ʷʚʣʷʶʪʩʷ ʤʝʜʠʘʪʦʨʦʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʢʣʝʪʦʢ ʩʦ ʟʜʦʨʦʚʳʤʠ, ʦʙʣʘʜʘʶʪ ʪʘʢʞʝ ʬʫʥʛʠʮʠʜʥʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ. ɹʝʣʢʠ ʩʝʤʝʡʩʪʚ PR-3, PR-4, PR-8 ʠ PR-11 ʦʙʣʘʜʘʶʪ 

ʵʥʜʦʭʠʪʠʥʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʩʧʦʩʦʙʥʳ ʨʘʩʱʝʧʣʷʪʴ ʢʣʝʪʦʯʥʫʶ ʩʪʝʥʢʫ 

ʛʨʠʙʦʚ ʠ ʧʝʧʪʠʜʦʛʣʶʢʘʥʳ ʙʘʢʪʝʨʠʡ, ʠʭ ʧʫʣ ʧʦʚʳʰʘʝʪʩʷ ʧʨʠ ʟʘʨʘʞʝʥʠʠ. 

ʏʣʝʥʳ ʩʝʤʝʡʩʪʚ PR-7, PR-8, PR-9 ʠ PR-10 ʧʨʦʷʚʣʷʶʪ ʧʨʦʪʝʠʥʘʟʥʫʶ, 

ʣʠʟʦʮʠʤʥʫʶ, ʧʝʨʦʢʩʠʜʘʟʥʫʶ ʠ ʨʠʙʦʥʫʢʣʝʘʟʥʫʶ ʘʢʪʠʚʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɹʝʣʢʠ ʩʝʤʝʡʩʪʚʘ PR-6 ï ʠʥʛʠʙʠʪʦʨʳ ʧʨʦʪʝʠʥʘʟ. ɸʢʪʠʚʥʦʩʪʴ ʜʨʫʛʠʭ PR-

ʙʝʣʢʦʚ ʩʚʷʟʘʥʘ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʤʝʤʙʨʘʥ (ʩʝʤʝʡʩʪʚʘ PR-5, PR-

12, PR-13, PR-14), ʘ ʪʘʢʞʝ ʩ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʧʝʨʦʢʩʠʜʘ ʚʦʜʦʨʦʜʘ (ʩʝʤʝʡʩʪʚʘ 

PR-15 ʠ PR-16), ʩʠʥʪʝʟ ʜʘʥʥʳʭ ʙʝʣʢʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʠʣʠʚʘʝʪʩʷ ʧʨʠ 

ʦʙʨʘʙʦʪʢʝ ʵʣʠʩʠʪʦʨʘʤʠ [2, 13, 18, 19]. PR-ʙʝʣʢʠ ʫʯʘʩʪʚʫʶʪ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʧʨʠʦʙʨʝʪʝʥʥʦʡ ʩʠʩʪʝʤʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ SAR (systemic acquired resistance). 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʤʥʦʛʠʝ PR-ʙʝʣʢʠ ʦʙʣʘʜʘʶʪ ʬʫʥʛʠʮʠʜʥʦʡ ʠ ʙʘʢʪʝʨʠʮʠʜʥʦʡ 

ʘʢʪʠʚʥʦʩʪʷʤʠ in vivo ʠ in planta [6]. ʅʝʢʦʪʦʨʳʝ PR-ʙʝʣʢʠ ʦʙʣʘʜʘʶʪ 

ʘʥʪʠʬʨʠʟʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ [1]. 

PR-ʙʝʣʢʠ ʩʠʥʪʝʟʠʨʫʶʪʩʷ ʚ ʨʘʩʪʠʪʝʣʴʥʦʡ ʢʣʝʪʢʝ ʢʦʥʩʪʠʪʫʪʠʚʥʦ ʠ 

ʩʪʨʝʩʩ-ʠʥʜʫʮʠʙʝʣʴʥʦ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦʜ ʚʣʠʷʥʠʝʤ ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ 

[20]. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʩʠʥʪʝʟ ʙʝʣʢʦʚ PR-3, PR-4 ʠ PR-5 ʠʥʜʫʮʠʨʫʝʪʩʷ ʧʨʠ 

ʩʦʣʝʚʦʤ ʩʪʨʝʩʩʝ [3]. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʤʈʅʂ PR-ʙʝʣʢʦʚ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʦʣʠ ʚ ʩʨʝʜʝ ʤʦʞʝʪ 
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ʫʢʘʟʳʚʘʪʴ ʥʘ ʠʭ ʫʯʘʩʪʠʝ ʚ ʨʝʛʫʣʷʮʠʠ ʦʪʚʝʪʘ ʢʣʝʪʦʢ ʥʘ ʨʘʥʥʶʶ ʩʪʘʜʠʶ 

ʩʦʣʝʚʦʛʦ ʩʪʨʝʩʩʘ ʠʣʠ ʥʘ ʦʩʤʦʪʠʯʝʩʢʠʡ ʩʪʨʝʩʩ, ʩʚʷʟʘʥʥʳʡ ʩ ʦʪʪʦʢʦʤ ʚʦʜʳ ʠʟ 

ʢʣʝʪʦʢ. ʉʠʥʪʝʟ PR-ʙʝʣʢʦʚ ʤʦʞʝʪ ʠʥʜʫʮʠʨʦʚʘʪʴʩʷ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʨʘʩʪʝʥʠʷ 

ʵʢʟʦʛʝʥʥʦʡ ʩʘʣʠʮʠʣʦʚʦʡ ʢʠʩʣʦʪʦʡ [13], ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʨʘʩʪʝʥʠʡ ʪʷʞʝʣʳʤʠ 

ʤʝʪʘʣʣʘʤʠ [7]. ʀʤʝʶʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʢʩʧʨʝʩʩʠʠ PR-ʛʝʥʦʚ ʚ ʫʩʣʦʚʠʷʭ 

ʢʦʩʤʦʩʘ. ʄʝʪʦʜʦʤ ɼʅʂ-ʤʠʢʨʦʯʠʧʦʚ (microarray) ʘʥʘʣʠʟʠʨʦʚʘʣʠ 

ʪʨʘʥʩʢʨʠʧʪʦʤ ʷʯʤʝʥʷ (Hordeum vulgare), ʚʳʨʘʱʝʥʥʦʛʦ ʥʘ ʙʦʨʪʫ 

ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʩʤʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ. ʅʝ ʥʘʙʣʶʜʘʣʠ ʠʥʜʫʢʮʠʠ ʵʢʩʧʨʝʩʩʠʠ 

ʛʝʥʦʚ PR-ʙʝʣʢʦʚ ʚ ʫʩʣʦʚʠʷʭ ʢʦʩʤʠʯʝʩʢʦʛʦ ʧʦʣʝʪʘ [11]. 

ʅʘ ʢʘʨʪʦʬʝʣʝ (Solanum tuberosum) ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʩʦʨʪʘ ʢʘʨʪʦʬʝʣʷ ʢ ʚʦʟʙʫʜʠʪʝʣʶ ʤʦʢʨʦʡ ʛʥʠʣʠ (Pectobacterium carotovorum) 

ʩʚʷʟʘʥʘ ʩ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʩʠʥʪʝʟʘ PR-ʙʝʣʢʦʚ, ʫ ʢʘʨʪʦʬʝʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʩʦʨʪʘ 

çʉʢʘʨʙè ʵʢʩʧʨʝʩʩʠʷ ʛʝʥʘ PR-3 ʙʳʣʘ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ ʫ 

ʚʦʩʧʨʠʠʤʯʠʚʦʛʦ ʩʦʨʪʘ çɺʝʩʥʷʥʢʘè [5]. 

ʇʨʠ ʟʘʨʘʞʝʥʠʠ ʪʦʤʘʪʦʚ (Lycopersion esculentum) ʧʘʪʦʛʝʥʥʦʤ 

Clavibacter michiganensis spp. michiganensis (Cmm) ʚ ʨʘʩʪʝʥʠʝ ʠʟʤʝʥʷʣʘʩʴ 

ʵʢʩʧʨʝʩʩʠʷ 122 ʛʝʥʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦʚʳʰʘʣcʷ ʩʠʥʪʝʟ ʙʝʣʢʦʚ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 

ʩʝʤʝʡʩʪʚʫ PR-ʙʝʣʢʦʚ. ʕʪʦ ʙʝʣʢʠ - 1,3-ɓ-ʛʣʶʢʦʟʠʜʘʟʘ (PR-2), ʵʥʜʦʭʠʪʠʥʘʟʘ 

(PR-3), ʛʝʚʝʠʥ-ʧʦʜʦʙʥʳʡ ʙʝʣʦʢ (PR-4), ʪʘʫʤʘʪʠʥ/ʦʩʤʦʪʠʥ (PR-5), ʢʫʢʫʤʟʠʥ-

ʧʦʜʦʙʥʘʷ ʩʝʨʠʥʦʚʘʷ ʧʨʦʪʝʘʟʘ [17]. ʊʘʢʞʝ ʧʨʠ ʟʘʨʘʞʝʥʠʠ ʧʘʪʦʛʝʥʥʦʤ 

ʧʦʚʳʰʘʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʣʠʧʦʦʢʩʠʛʝʥʘʟʳ 1, ʩʧʦʩʦʙʩʪʚʫʶʱʝʡ ʟʘʱʠʪʝ 

ʨʘʩʪʝʥʠʡ ʦʪ ʧʘʪʦʛʝʥʦʚ [17]. ɸʢʪʠʚʘʮʠʷ ʵʢʩʧʨʝʩʩʠʠ ʟʘʱʠʪʥʳʭ ʛʝʥʦʚ ʪʦʤʘʪʘ 

ʟʘʚʠʩʠʪ ʦʪ ʧʨʠʩʫʪʩʪʚʠʷ ʦʩʪʨʦʚʘ ʧʘʪʦʛʝʥʥʦʩʪʠ ʚ ʛʝʥʦʤʝ Cmm. ʇʦʢʘʟʘʥʦ, ʯʪʦ 

ʵʢʩʧʨʝʩʩʠʷ ʛʝʥʘ ʭʠʪʠʥʘʟʳ ʢʣʘʩʩʘ III  ʠ PR-5 ʥʘʙʣʶʜʘʣʘʩʴ ʪʦʣʴʢʦ ʚ 

ʧʨʠʩʫʪʩʪʚʠʠ ʦʩʪʨʦʚʘ ʧʘʪʦʛʝʥʥʦʩʪʠ [12]. 

ʕʢʩʧʨʝʩʩʠʷ PR-ʙʝʣʢʦʚ ʘʢʪʠʚʥʦ ʠʩʩʣʝʜʫʝʪʩʷ ʥʘ ʤʦʜʝʣʴʥʦʤ ʦʙʲʝʢʪʝ 

Arabidopsis thaliana. ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʩʝʤʷʥ ʨʘʟʣʠʯʥʳʤʠ ʛʦʨʤʦʥʘʤʠ, 

ʠʟʤʝʥʷʝʪʩʷ ʵʢʩʧʨʝʩʩʠʷ PR-1 ʘʨʘʙʠʜʦʧʩʠʩʘ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʟʝʘʪʠʥʦʤ 

(ʥʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ Christian K. Widmer, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʘʟʳ ʜʘʥʥʳʭ 

AtGenExpress http://jsp.weigelworld.org/expviz/expviz.jsp). ʊʘʢʞʝ ʠʥʜʫʢʮʠʷ 

ʩʠʥʪʝʟʘ PR-ʙʝʣʢʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʠ ʘʙʠʦʪʠʯʝʩʢʠʭ ʩʪʨʝʩʩʘʭ ʨʘʟʣʠʯʥʦʡ 

ʧʨʠʨʦʜʳ, ʪʘʢ, ʥʘʧʨʠʤʝʨ, ʵʢʩʧʨʝʩʩʠʷ ʙʝʣʢʘ PR-2 ʚ ʢʦʨʥʷʭ A. thaliana 

ʧʦʚʳʰʘʝʪʩʷ ʧʨʠ ʦʩʤʦʪʠʯʝʩʢʦʤ ʩʪʨʝʩʩʝ, ʦʙʨʘʙʦʪʢʝ ʋʌ ʣʫʯʘʤʠ, ʦʙʨʘʙʦʪʢʝ 

ʪʦʢʩʠʯʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ ʠ ʧʦʥʠʞʘʝʪʩʷ ʧʨʠ ʭʦʣʦʜʦʚʦʤ ʠ ʪʝʧʣʦʚʦʤ ʩʪʨʝʩʩʘʭ. 

Cʠʥʪʝʟ PR-5 ʚ ʢʦʨʥʷʭ ʘʨʘʙʠʜʦʧʩʠʩʘ ʧʦʚʳʰʘʝʪʩʷ ʧʨʠ ʦʩʤʦʪʠʯʝʩʢʦʤ ʩʪʨʝʩʩʝ, 

ʦʙʨʘʙʦʪʢʝ ʋʌ ʣʫʯʘʤʠ, ʪʝʧʣʦʚʦʤ ʩʪʨʝʩʩʝ, ʥʦ ʩʥʠʞʘʝʪʩʷ ʧʨʠ ʧʦʨʘʥʝʥʠʷʭ 

(ʩʦʛʣʘʩʥʦ ʜʘʥʥʳʤ Christian K. Widmer). 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚ A. thaliana ʥʝʜʦʩʪʘʪʦʢ ʥʝʦʨʛʘʥʠʯʝʩʢʦʛʦ ʬʦʩʬʘʪʘ ʠ 

ʧʦʨʘʥʝʥʠʝ ʠʥʜʫʮʠʨʫʶʪ ʵʢʩʧʨʝʩʩʠʶ PR-10 (S-ʈʅʂʘʟʘ), ʪʘʢʞʝ ʥʝʢʦʪʦʨʳʡ 

ʫʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ ʵʪʦʛʦ ʛʝʥʘ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʩʪʘʨʝʥʠʠ ʣʠʩʪʴʝʚ [15]. 

ʀʥʜʫʢʮʠʷ ʟʘʱʠʪʥʳʭ ʨʝʘʢʮʠʡ ʨʘʩʪʝʥʠʷ ʧʨʠ ʢʦʥʪʘʢʪʝ ʩ ʧʘʪʦʛʝʥʘʤʠ (ʠʣʠ 

ʞʝ ʩ ʧʨʝʧʘʨʘʪʘʤʠ ʧʨʦʜʫʮʠʨʫʝʤʳʭ ʵʪʠʤʠ ʧʘʪʦʛʝʥʘʤʠ ï ʵʣʠʩʠʪʦʨʘʤʠ) ʤʦʞʝʪ 

ʧʨʦʠʩʭʦʜʠʪʴ ʧʦʩʨʝʜʩʪʚʦʤ ʨʘʟʣʠʯʥʳʭ ʩʠʛʥʘʣʴʥʳʭ ʧʫʪʝʡ, ʯʪʦ ʚ ʢʦʥʝʯʥʦʤ 

ʠʪʦʛʝ ʚʳʨʘʞʘʝʪʩʷ ʚ ʠʟʤʝʥʝʥʠʠ ʫʨʦʚʥʝʡ ʵʢʩʧʨʝʩʩʠʠ ʨʘʟʣʠʯʥʳʭ PR-ʛʝʥʦʚ 

ʨʘʩʪʝʥʠʡ [9]. ʉʦʛʣʘʩʥʦ ʘʥʘʣʠʟʫ ʠʟʤʝʥʝʥʠʷ ʵʢʩʧʨʝʩʩʠʠ PR-ʛʝʥʦʚ ʚ ʣʠʩʪʴʷʭ A. 
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thaliana ʧʨʠ ʟʘʨʘʞʝʥʠʠ Pseudomonas syringae (ʜʘʥʥʳʝ Christian K. Widmer) 

ʧʨʦʠʩʭʦʜʠʪ ʩʣʝʜʫʶʱʝʝ. ʕʢʩʧʨʝʩʩʠʷ ʛʝʥʘ PR-1 ʧʨʠ ʟʘʨʘʞʝʥʠʠ ʚʠʨʫʣʝʥʪʥʳʤ 

ʰʪʘʤʤʦʤ P. syringae ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ, 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʩʧʫʩʪʷ 24 ʯ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ. ʇʨʠ 

ʠʥʬʠʮʠʨʦʚʘʥʠʠ ʘʚʠʨʫʣʝʥʪʥʳʤ ʰʪʘʤʤʦʤ P. syringae ʵʢʩʧʨʝʩʩʠʷ ʵʪʦʛʦ ʛʝʥʘ 

ʠʟʤʝʥʷʝʪʩʷ ʚʦʣʥʦʦʙʨʘʟʥʦ: ʩʧʫʩʪʷ 2 ʠ 6 ʯ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ, ʵʢʩʧʨʝʩʩʠʷ 

ʩʥʠʞʘʝʪʩʷ, ʩʧʫʩʪʷ 24 ʯ ï ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʠʣʠʚʘʝʪʩʷ. 

ʕʢʩʧʨʝʩʩʠʷ ʛʝʥʘ PR-2 ʫʩʠʣʠʚʘʝʪʩʷ ʚ 2 ʨʘʟʘ ʧʦ ʧʨʦʰʝʩʪʚʠʠ 2 ʯ ʧʦʩʣʝ 

ʟʘʨʘʞʝʥʠʷ, ʩʧʫʩʪʷ 6 ʯ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʫʩʣʦʚʠʡ ʠʥʢʫʙʘʮʠʠ ʥʝʢʦʪʦʨʦʝ ʩʥʠʞʝʥʠʝ ʠʣʠ ʫʚʝʣʠʯʝʥʠʝ ʵʢʩʧʨʝʩʩʠʠ, ʦʜʥʘʢʦ, 

ʩʧʫʩʪʷ 24 ʯ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ ʵʢʩʧʨʝʩʩʠʷ ʜʘʥʥʦʛʦ ʙʝʣʢʘ ʫʩʠʣʠʚʘʝʪʩʷ ʚ 3-10 

ʨʘʟ. ʇʨʠ ʠʥʬʠʮʠʨʦʚʘʥʠʠ A. thaliana ʘʚʠʨʫʣʝʥʪʥʳʤ ʰʪʘʤʤʦʤ ʧʨʦʠʩʭʦʜʠʪ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʩʠʣʝʥʠʝ ʩʠʥʪʝʟʘ ʙʝʣʢʘ PR-2, ʩʧʫʩʪʷ 6 ʯ ʧʦʩʣʝ ʟʘʨʘʞʝʥʠʷ 

ʦʪʤʝʯʘʝʪʩʷ ʧʠʢ, ʘ ʩʧʫʩʪʷ 24 ʯ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʥʠʞʝʥʠʝ ʵʢʩʧʨʝʩʩʠʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʛʝʥʘ. 

ʕʢʩʧʨʝʩʩʠʷ ʛʝʥʘ PR-4 ʧʨʠ ʟʘʨʘʞʝʥʠʠ ʢʘʢ ʚʠʨʫʣʝʥʪʥʳʤ, ʪʘʢ ʠ 

ʘʚʠʨʫʣʝʥʪʥʳʤ ʰʪʘʤʤʦʤ P. syringae ʠʟʤʝʥʷʝʪʩʷ ʚʦʣʥʦʦʙʨʘʟʥʦ ʪʘʢ, ʩʧʫʩʪʷ 2 ʯ 

ʩʥʠʞʘʝʪʩʷ, ʘ ʟʘʪʝʤ ʥʘʯʠʥʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʠʣʠʚʘʪʴʩʷ (ʚ 10-ʢʠ ʨʘʟ). 

ʕʢʩʧʨʝʩʩʠʷ ʛʝʥʘ PR-5 ʧʨʠ ʟʘʨʘʞʝʥʠʠ ʢʘʢ ʚʠʨʫʣʝʥʪʥʳʤ, ʪʘʢ ʠ ʘʚʠʨʫʣʝʥʪʥʳʤ 

ʰʪʘʤʤʦʤ P. syringae ʩʥʠʞʘʝʪʩʷ (ʩʦʛʣʘʩʥʦ ʜʘʥʥʳʤ Christian K. Widmer). 

ʇʨʠ ʟʘʨʘʞʝʥʠʠ A. thaliana ʚʦʟʙʫʜʠʪʝʣʝʤ ʬʠʪʦʬʪʦʨʦʟʘ (Phytophthora 

infestans) ʧʨʦʠʩʭʦʜʠʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ PR-ʙʝʣʢʦʚ ʚ 

ʣʠʩʪʴʷʭ, ʪʘʢʠʭ ʢʘʢ PR-1, PR-2 ʠ PR-5, ʵʢʩʧʨʝʩʩʠʷ ʛʝʥʘ PR-4 ʠʟʤʝʥʷʝʪʩʷ 

ʚʦʣʥʦʦʙʨʘʟʥʦ, ʩʥʘʯʘʣʘ ʫʩʠʣʠʚʘʝʪʩʷ (2 ʯ), ʟʘ ʪʝʤ ʧʘʜʘʝʪ (24 ʯ) (ʩʦʛʣʘʩʥʦ 

ʜʘʥʥʳʤ Christian K. Widmer). 

ʍʘʨʧʠʥʳ ï ʢʣʘʩʩ ʚʥʝʢʣʝʪʦʯʥʳʭ ʭʝʣʧʝʨʥʳʭ ʙʝʣʢʦʚ ʩʝʢʨʝʪʦʨʥʦʡ 

ʩʠʩʪʝʤʳ III ʪʠʧʘ (ʉʉʊʊ) ʬʠʪʦʧʘʪʦʛʝʥʥʳʭ ʙʘʢʪʝʨʠʡ ï ʠʟʥʘʯʘʣʴʥʦ ʙʳʣʠ 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʠʤʝʥʥʦ ʢʘʢ ʙʝʣʢʠ, ʠʥʜʫʮʠʨʫʶʱʠʝ ʟʘʱʠʪʥʳʝ ʨʝʘʢʮʠʠ 

ʨʘʩʪʝʥʠʡ. ʅʝʢʦʪʦʨʳʝ ʭʘʨʧʠʥʳ ʦʙʣʘʜʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴʶ ʘʢʪʠʚʠʨʦʚʘʪʴ 

ʩʠʩʪʝʤʥʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʫ ʦʙʨʘʙʦʪʘʥʥʳʭ ʨʘʩʪʝʥʠʡ, ʯʪʦ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʩʦʟʜʘʥʠʶ ʧʨʝʧʘʨʘʪʦʚ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʦʪ ʬʠʪʦʧʘʪʦʛʝʥʥʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ [10].  

ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʣʠʩʪʴʝʚ A. thaliana ʵʣʠʩʠʪʦʨʦʤ ʭʘʨʧʠʥʦʤ ʵʢʩʧʨʝʩʩʠʷ 

ʛʝʥʦʚ PR-1, PR-2 ʠ PR-4 ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʜʘʚʣʷʝʪʩʷ, ʘ ʵʢʩʧʨʝʩʩʠʷ ʛʝʥʘ PR-5 

ʯʝʨʝʟ 1 ʯ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʩʥʠʞʘʝʪʩʷ, ʘ ʩʧʫʩʪʷ 4 ʯ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ 

ʧʦʚʳʰʘʝʪʩʷ (ʜʘʥʥʳʝ Christian K. Widmer). 

ʉʫʱʝʩʪʚʫʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʚʣʠʷʥʠ ʁ ʭʘʨʧʠʥʦʚ Pectobacterium 

carotovorum ʥʘ ʵʢʩʧʨʝʩʩʠʶ ʛʝʥʦʚ, ʢʦʜʠʨʫʶʱʠʭ PR-ʙʝʣʢʠ ʚ ʨʘʩʪʝʥʠʷʭ ʪʦʤʘʪʘ. 

ʆʮʝʥʠʚʘʣʠ ʘʢʪʠʚʠʟʘʮʠʶ ʟʘʱʠʪʥʦʛʦ ʦʪʚʝʪʘ ʢʣʝʪʢʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʘ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʇʎʈ ʫʨʦʚʥʝʡ ʵʢʩʧʨʝʩʩʠʠ ʥʝʩʢʦʣʴʢʠʭ PR-ʛʝʥʦʚ ʪʦʤʘʪʘ ʯʝʨʝʟ 

24 ʠ 72 ʯ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʧʨʝʧʘʨʘʪʘʤʠ ʵʣʠʩʠʪʦʨʦʚ. ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʦʙʨʘʙʦʪʢʘ ʧʨʝʧʘʨʘʪʘʤʠ ʭʘʨʧʠʥʦʚ ʦʢʘʟʘʣʘ ʥʘ ʵʢʩʧʨʝʩʩʠʶ 

ʛʝʥʘ PR-2, ʫʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ ʵʪʦʛʦ ʛʝʥʘ ʦʢʘʟʘʣʩʷ ʧʦʚʳʰʝʥ ʚ 5ï7 ʨʘʟ. ʄʝʥʝʝ 

ʟʥʘʯʠʪʝʣʴʥʦʡ, ʦʢʘʟʘʣʘʩʴ ʠʥʜʫʢʮʠʷ ʛʝʥʦʚ ʠʟ ʩʝʤʝʡʩʪʚʘ PR-1, ʦʥʘ ʙʳʣʘ ʚʳʰʝ ʚ 

ʪʨʠ ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ʆʙʨʘʙʦʪʢʘ ʭʘʨʧʠʥʘʤʠ ʩʥʠʞʘʣʘ 




