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ȼɜɟɞɟɧɢɟ 

 ɇɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɣ ɧɚɲɟɣ ɠɢɡɧɢ ɦɵ ɧɟɨɞɧɨɤɪɚɬɧɨ ɫɬɚɥɤɢɜɚɟɦɫɹ ɫ 

ɫɭɳɟɫɬɜɚɦɢ ɧɟɜɢɞɢɦɵɦɢ ɧɚɲɟɦɭ ɝɥɚɡɭ. Ȼɚɤɬɟɪɢɢ ɹɜɥɹɸɬɫɹ ɧɟɨɬɴɟɦɥɟɦɨɣ 

ɱɚɫɬɶɸ ɷɬɨɣ ɛɨɥɶɲɨɣ ɝɪɭɩɩɵ. Ɉɧɢ ɩɨɤɨɪɢɥɢ ɜɫɟ ɫɪɟɞɵ ɨɛɢɬɚɧɢɹ, 

ɩɪɢɫɩɨɫɨɛɢɥɢɫɶ ɤɨ ɜɫɟɦ ɫɭɳɟɫɬɜɭɸɳɢɦ ɭɫɥɨɜɢɹɦ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ, ɜ 

ɬɨɦ ɱɢɫɥɟ ɤ ɫɚɦɵɦ ɷɤɫɬɪɟɦɚɥɶɧɵɦ. Ɉɧɢ ɫɬɚɥɢ ɩɨɫɬɨɹɧɧɵɦɢ ɫɨɫɟɞɹɦɢ 

ɞɪɭɝɢɯ ɮɨɪɦ ɠɢɡɧɢ, ɩɪɚɜɞɚ, ɧɟ ɜɫɟɝɞɚ ɯɨɪɨɲɢɦɢ. Ȼɚɤɬɟɪɢɢ ɫɩɨɫɨɛɧɵ ɜɥɢɹɬɶ 

ɧɚ ɞɪɭɝɢɟ ɨɪɝɚɧɢɡɦɵ ɤɚɤ ɩɨɥɨɠɢɬɟɥɶɧɨ, ɹɜɥɹɹɫɶ ɫɢɦɛɢɨɧɬɚɦɢ, ɬɚɤ ɢ 

ɨɬɪɢɰɚɬɟɥɶɧɨ, ɫɬɚɧɨɜɹɫɶ ɩɚɪɚɡɢɬɚɦɢ. ȿɫɬɶ ɢ ɩɪɟɞɫɬɚɜɢɬɟɥɢ, ɤɨɬɨɪɵɟ ɧɟ 

ɡɚɜɢɫɹɬ ɨɬ ɱɭɠɨɝɨ ɫɭɳɟɫɬɜɨɜɚɧɢɹ. ɇɨ ɢ ɨɧɢ ɫɩɨɫɨɛɧɵ ɧɚɧɟɫɬɢ ɤɨɫɜɟɧɧɵɣ 

ɜɪɟɞ. 

 ɑɟɥɨɜɟɤ ɧɚɭɱɢɥɫɹ ɢɫɩɨɥɶɡɨɜɚɬɶ ɛɚɤɬɟɪɢɣ ɜɨ ɦɧɨɝɢɯ ɫɮɟɪɚɯ 

ɞɟɹɬɟɥɶɧɨɫɬɢ. Ɉɬ ɩɪɨɢɡɜɨɞɫɬɜɚ ɩɪɨɞɭɤɬɨɜ, ɞɨ ɥɚɛɨɪɚɬɨɪɧɵɯ ɢɫɫɥɟɞɨɜɚɧɢɣ ɢ 

ɮɚɪɦɚɤɨɥɨɝɢɢ. Ȼɚɤɬɟɪɢɣ ɩɪɢɦɟɧɹɸɬ ɜ ɨɱɢɫɬɤɟ ɨɬ ɧɟɮɬɹɧɵɯ ɡɚɝɪɹɡɧɟɧɢɣ, 

ɩɪɢ ɭɞɨɛɪɟɧɢɢ ɩɨɱɜ. ȼɫɟ ɷɬɢ ɡɚɞɚɱɢ ɛɭɞɭɬ ɭɫɩɟɲɧɨ ɜɵɩɨɥɧɹɬɶɫɹ ɩɪɢ 

ɩɪɚɜɢɥɶɧɨɦ ɨɩɪɟɞɟɥɟɧɢɢ ɜɢɞɨɜɨɣ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ɬɨɝɨ ɢɥɢ ɢɧɨɝɨ 

ɦɢɤɪɨɨɪɝɚɧɢɡɦɚ. 

ɂɞɟɧɬɢɮɢɤɚɰɢɹ ɛɚɤɬɟɪɢɣ ɜɨɡɦɨɠɧɚ ɪɚɡɧɵɦɢ ɦɟɬɨɞɚɦɢ: 

ɦɢɤɪɨɛɢɨɥɨɝɢɱɟɫɤɢɦɢ, ɛɢɨɯɢɦɢɱɟɫɤɢɦɢ, ɦɨɥɟɤɭɥɹɪɧɨ-ɝɟɧɟɬɢɱɟɫɤɢɦɢ. ȼ 

ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɛɵɥ ɢɫɩɨɥɶɡɨɜɚɧ ɦɟɬɨɞ ɚɧɚɥɢɡɚ ɩɨɥɢɦɨɪɮɢɡɦɚ ɞɥɢɧ 

ɪɟɫɬɪɢɤɰɢɨɧɧɵɯ ɮɪɚɝɦɟɧɬɨɜ. ɑɚɳɟ ɜɫɟɝɨ ɞɥɹ ɚɧɚɥɢɡɚ ɢɫɩɨɥɶɡɭɸɬɫɹ ɝɟɧɵ 

16S ɢ 23S ɪɊɇɄ, ɱɬɨ ɨɛɭɫɥɨɜɥɟɧɨ ɢɯ ɩɪɢɫɭɬɫɬɜɢɟɦ ɜɨ ɜɫɟɯ ɛɚɤɬɟɪɢɚɥɶɧɵɯ 

ɤɥɟɬɤɚɯ ɢ ɢɯ ɪɨɞɨɜɨɣ ɫɩɟɰɢɮɢɱɧɨɫɬɶɸ. Ƚɟɧ 16S ɩɪɟɞɩɨɱɬɢɬɟɥɟɧ ɬɟɦ, ɱɬɨ ɨɧ 

ɢɦɟɟɬ ɧɟɛɨɥɶɲɨɣ ɪɚɡɦɟɪ, ɞɨɫɬɚɬɨɱɧɨ ɜɚɪɢɚɛɟɥɟɧ, ɢ ɩɨ ɧɟɦɭ ɭɠɟ ɢɦɟɟɬɫɹ 

ɛɨɥɶɲɚɹ ɛɚɡɚ ɞɚɧɧɵɯ. 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɪɚɛɨɬɵ 

ɇɟ  ɜɫɟɝɞɚ ɩɪɢ ɨɩɪɟɞɟɥɟɧɢɢ ɜɢɞɚ ɛɚɤɬɟɪɢɣ ɦɨɠɧɨ ɨɛɨɣɬɢɫɶ ɨɞɧɨɣ 

ɩɚɪɨɣ ɩɪɚɣɦɟɪɨɜ ɢ ɨɞɧɨɣ ɪɟɫɬɪɢɤɬɚɡɨɣ. ɉɪɢ ɛɥɢɡɤɨɦ ɪɨɞɫɬɜɟ ɦɧɨɝɢɟ ɜɢɞɵ 

ɛɚɤɬɟɪɢɣ ɛɭɞɭɬ ɢɦɟɬɶ ɨɞɢɧɚɤɨɜɵɟ ɪɟɫɬɪɢɤɰɢɨɧɧɵɟ ɩɪɨɮɢɥɢ ɞɥɹ ɧɟɤɨɬɨɪɵɯ 
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ɷɧɞɨɧɭɤɥɟɚɡ ɪɟɫɬɪɢɤɰɢɢ, ɱɬɨ ɩɨɬɪɟɛɭɟɬ ɩɪɢɦɟɧɟɧɢɹ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ 

ɪɟɫɬɪɢɤɬɚɡ. Ⱥ ɷɬɨ ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɩɪɢɜɟɞɟɬ ɤ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ 

ɦɚɬɟɪɢɚɥɶɧɵɦ ɡɚɬɪɚɬɚɦ ɢ ɩɨɬɟɪɟ ɜɪɟɦɟɧɢ. ɉɨɷɬɨɦɭ ɜɚɠɧɨ ɩɪɨɜɟɫɬɢ 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ in silico, ɞɥɹ ɩɨɢɫɤɚ ɨɩɬɢɦɚɥɶɧɨɝɨ ɫɨɱɟɬɚɧɢɹ 

ɪɚɡɦɟɪɨɜ ɚɦɩɥɢɤɨɧɨɜ ɢ ɩɪɢɦɟɧɹɟɦɵɯ ɪɟɫɬɪɢɤɬɚɡ. 

Цɟɥɶ 
ɋɪɚɜɧɢɬɶ ɜɚɪɢɚɧɬɵ ɦɟɬɨɞɚ ɚɧɚɥɢɡɚ ɉȾɊɎ ɝɟɧɚ 16S ɪɊɇɄ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɚɪ ɩɪɚɣɦɟɪɨɜ 500L – 1350R ɢ 8F – 1492R ɩɪɢ 

ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɩɨɱɜɟɧɧɵɯ ɛɚɤɬɟɪɢɣ. 

Зɚɞɚɱɢ 

1. ɉɪɨɜɟɫɬɢ ɚɧɚɥɢɡ ɉȾɊɎ ɚɦɩɥɢɤɨɧɨɜ 500L – 1350R ɢ 8F – 1492R 

ɝɟɧɚ 16S ɪɊɇɄ ɦɚɫɫɢɜɚ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɩɨɱɜɟɧɧɵɯ ɛɚɤɬɟɪɢɣ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɚɧɧɵɯ GenBank in silico ɢ ɩɨɫɬɪɨɢɬɶ ɬɟɨɪɟɬɢɱɟɫɤɢɟ 

ɷɥɟɤɬɪɨɮɨɪɟɝɪɚɦɦɵ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ pDRAW32, ɜɵɹɜɢɬɶ ɧɚɢɛɨɥɟɟ 

ɷɮɮɟɤɬɢɜɧɵɟ ɪɟɫɬɪɢɤɬɚɡɵ. 

2. ȼɵɞɟɥɢɬɶ ȾɇɄ ɢɡ ɩɪɟɞɨɫɬɚɜɥɟɧɧɵɯ ɨɛɪɚɡɰɨɜ ɛɢɨɦɚɫɫɵ 

ɩɨɱɜɟɧɧɵɯ ɛɚɤɬɟɪɢɣ. ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɤɚɱɟɫɬɜɨ ɩɨɥɭɱɟɧɧɵɯ ɨɛɪɚɡɰɨɜ ȾɇɄ 

ɫɩɟɤɬɪɨɮɨɬɨɦɟɬɪɢɱɟɫɤɢɦ ɦɟɬɨɞɨɦ ɢ ɦɟɬɨɞɨɦ ɷɥɟɤɬɪɨɮɨɪɟɡɚ ɜ ɚɝɚɪɨɡɧɨɦ 

ɝɟɥɟ. 

3. ɉɪɨɜɟɫɬɢ ɚɦɩɥɢɮɢɤɚɰɢɸ ɩɨɥɭɱɟɧɧɨɣ ȾɇɄ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɚɪ 

ɩɪɚɣɦɟɪɨɜ 500L ɢ 1350R,  8F ɢ 1492R, ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɤɚɱɟɫɬɜɨ 

ɩɨɥɭɱɟɧɧɵɯ ɚɦɩɥɢɤɨɧɨɜ ɦɟɬɨɞɨɦ ɷɥɟɤɬɪɨɮɨɪɟɡɚ ɜ ɚɝɚɪɨɡɧɨɦ ɝɟɥɟ. 

4. Ⱦɥɹ ɩɨɥɭɱɟɧɧɵɯ ɚɦɩɥɢɤɨɧɨɜ ɩɪɨɜɟɫɬɢ ɪɟɚɤɰɢɢ ɪɟɫɬɪɢɤɰɢɢ, 

ɩɪɨɜɟɫɬɢ ɷɥɟɤɬɪɨɮɨɪɟɡ ɩɪɨɞɭɤɬɨɜ ɝɢɞɪɨɥɢɡɚ ɜ ɚɝɚɪɨɡɧɨɦ ɝɟɥɟ ɢ ɨɮɨɪɦɢɬɶ 

ɩɨɥɭɱɟɧɧɵɟ ɷɥɟɤɬɪɨɮɨɪɟɝɪɚɦɦɵ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɝɟɥɶ-ɞɨɤɭɦɟɧɬɢɪɭɸɳɟɣ 

ɫɢɫɬɟɦɵ. 

5. ɋɪɚɜɧɢɬɶ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɢ ɩɪɚɤɬɢɱɟɫɤɢɟ ɷɥɟɤɬɪɨɮɨɪɟɝɪɚɦɦɵ, 
ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɬɶ ɢɫɫɥɟɞɭɟɦɵɟ ɨɛɪɚɡɰɵ, ɜɵɹɫɧɢɬɶ ɷɮɮɟɤɬɢɜɧɨɫɬɶ 
ɪɟɫɬɪɢɤɬɚɡ ɞɥɹ ɚɦɩɥɢɤɨɧɨɜ 500L – 1350R ɢ 8F – 1492R ɩɪɢ ɢɞɟɧɬɢɮɢɤɚɰɢɢ 
ɷɬɢɯ ɛɚɤɬɟɪɢɣ.  
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1 Ɉɛɡɨɪ ɥɢɬɟɪɚɬɭɪɵ 

1.1 Ȼɚɤɬɟɪɢɢ ɪɨɞɚ Pseudomonas 

Pseudomonas – ɷɬɨ ɩɪɟɞɫɬɚɜɢɬɟɥɢ ɝɪɚɦɨɬɪɢɰɚɬɟɥɶɧɵɯ ɝɚɦɦɚ-

ɩɪɨɬɟɨɛɚɤɬɟɪɢɣ,  ɹɜɥɹɸɬɫɹ ɨɛɥɢɝɚɬɧɵɦɢ ɚɷɪɨɛɚɦɢ, ɲɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵ 

ɜ ɪɚɡɥɢɱɧɵɯ ɫɪɟɞɚɯ [1]. Pseudomonas ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɫɚɦɵɯ 

ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɪɨɞɨɜ. 

ɋɜɨɟ ɧɚɡɜɚɧɢɟ P. fluorescens ɩɨɥɭɱɢɥɢ ɢɡ-ɡɚ ɫɟɤɪɟɰɢɢ 

ɮɥɭɨɪɟɫɰɢɪɭɸɳɟɝɨ ɩɢɝɦɟɧɬɚ ɩɢɨɜɟɪɞɢɧɚ. 

P. fluorescens ɠɢɜɭɬ ɩɪɢ ɬɟɦɩɟɪɚɬɭɪɟ 25-30 ɝɪɚɞɭɫɨɜ ɩɨ ɐɟɥɶɫɢɸ, ɩɪɢ 

ɷɬɨɦ ɜɵɞɟɪɠɢɜɚɹ  ɧɢɡɤɢɟ ɬɟɦɩɟɪɚɬɭɪɵ ɞɨ 4 ɝɪɚɞɭɫɨɜ. Ȼɚɤɬɟɪɢɢ 

ɧɟɩɪɢɯɨɬɥɢɜɵ ɤ ɫɪɟɞɟ, ɛɵɫɬɪɨ ɪɚɫɬɭɬ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɥɟɝɤɨ ɢɯ 

ɤɭɥɶɬɢɜɢɪɨɜɚɬɶ, ɱɬɨ ɞɟɥɚɟɬ ɜɫɟ ɩɪɨɢɡɜɨɞɫɬɜɚ ɜɨɤɪɭɝ ɷɬɢɯ ɛɚɤɬɟɪɢɣ ɜɟɫɶɦɚ 

ɷɤɨɧɨɦɢɱɧɵɦɢ [2]. 

ɇɟɤɨɬɨɪɵɟ ɲɬɚɦɦɵ P. fluorescens ɤɨɧɤɭɪɢɪɭɸɬ ɫ ɮɢɬɨɩɚɬɨɝɟɧɚɦɢ ɡɚ 

ɬɤɚɧɢ ɪɚɫɬɟɧɢɣ ɢ ɜɵɪɚɛɚɬɵɜɚɸɬ ɚɧɬɢɛɢɨɬɢɤɢ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɩɨɞɚɜɥɟɧɢɸ 

ɡɚɛɨɥɟɜɚɧɢɣ ɪɚɫɬɟɧɢɣ, ɜɵɡɵɜɚɟɦɵɟ ɷɬɢɦɢ ɮɢɬɨɩɚɬɨɝɟɧɚɦɢ. ɉɪɢ ɷɬɨɦ ɷɬɢ 

ɛɚɤɬɟɪɢɢ ɫɬɢɦɭɥɢɪɭɸɬ ɪɨɫɬ ɪɚɫɬɟɧɢɣ. P. fluorescens ɬɚɤɠɟ ɢɦɟɸɬ ɬɨɤɫɢɧɵ 

ɩɪɨɬɢɜ ɧɚɫɟɤɨɦɵɯ-ɜɪɟɞɢɬɟɥɣ. Ɍɟɦ ɫɚɦɵɦ P. Fluorescens ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ 

ɜ ɫɟɥɶɫɤɨɦ ɯɨɡɹɣɫɬɜɟ [3]. 

Ⱥɧɬɢɛɢɨɬɢɤ Ɇɭɩɢɪɨɰɢɧ, ɜɵɪɚɛɚɬɵɜɚɟɦɵɣ P. fluorescens ɢɫɩɨɥɶɡɭɟɬɫɹ 

ɞɥɹ ɥɟɱɟɧɢɹ ɢɧɮɟɤɰɢɣ ɱɟɥɨɜɟɤɚ, ɜ ɨɫɨɛɟɧɧɨɫɬɢ ɩɪɨɬɢɜ Staphylococcus aureus. 

ɉɨ ɷɬɨɣ ɩɪɢɱɢɧɟ ɢɦɟɧɧɨ P. fluorescens ɢɫɩɨɥɶɡɭɸɬ ɤɚɤ ɨɫɧɨɜɧɨɣ ɢɫɬɨɱɧɢɤ 

ɷɬɨɝɨ ɚɧɬɢɛɢɨɬɢɤɚ ɜ ɩɪɨɦɵɲɥɟɧɧɵɯ ɦɚɫɲɬɚɛɚɯ. 

P. fluorescens ɧɟ ɹɜɥɹɸɬɫɹ ɫɢɥɶɧɵɦɢ ɩɚɬɨɝɟɧɧɚɦɢ ɞɥɹ ɱɟɥɨɜɟɤɚ. ɇɨ ɢɦɢ 

ɦɨɠɧɨ ɡɚɪɚɡɢɬɶɫɹ ɩɪɢ ɢɦɦɭɧɨɞɟɮɢɰɢɬɟ. 

ɉɨɥɭɱɟɧ ɲɬɚɦɦ P. fluorescens, ɫɩɨɫɨɛɧɵɣ ɩɪɨɞɭɰɢɪɨɜɚɬɶ ɜɢɬɚɦɢɧ ȼ12 ɜ 

ɛɨɥɶɲɢɯ ɤɨɥɢɱɟɫɬɜɚɯ (ɜ 3 ɪɚɡɚ), ɱɟɦ ɢɡɜɟɫɬɧɵɟ ɪɚɧɟɟ ɲɬɚɦɦɵ 

ɦɟɬɚɧɨɨɛɪɚɡɭɸɳɢɯ ɢ ɩɪɨɩɢɨɧɨɤɢɫɥɵɯ ɛɚɤɬɟɪɢɣ [4] . Ⱦɪɭɝɨɣ ɲɬɚɦɦ 

ɫɩɨɫɨɛɟɧ ɫ ɜɵɫɨɤɨɣ ɫɤɨɪɨɫɬɶɸ ɨɫɭɳɟɫɬɜɥɹɬɶ ɪɚɡɥɨɠɟɧɢɟ ɫɬɢɪɨɥɚ ɢ 
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ɷɬɢɥɛɟɧɡɨɥɚ, ɤɨɬɨɪɵɟ ɩɪɢɦɟɧɹɸɬɫɹ ɩɪɢ ɩɪɨɢɡɜɨɞɫɬɜɟ ɩɨɥɢɫɬɢɪɨɥɚ ɢ 

ɛɭɬɚɧɞɢɟɧɫɬɢɪɨɥɶɧɨɝɨ ɤɚɭɱɭɤɚ [5]. 

1.2 Ȼɚɤɬɟɪɢɢ ɪɨɞɚ Bacillus 

ɉɨ ɫɨɜɪɟɦɟɧɧɵɦ ɩɪɟɞɫɬɚɜɥɟɧɢɹɦ, ɚɷɪɨɛɧɵɟ ɫɩɨɪɨɨɛɪɚɡɭɸɳɢɟ 

ɛɚɤɬɟɪɢɢ, ɨɛɴɟɞɢɧɹɸɬ ɜ ɨɬɞɟɥɶɧɵɣ ɪɨɞ Bacillus ɫɟɦɟɣɫɬɜɚ Bacillacea[6]. 

Ɉɫɨɛɟɧɧɨɫɬɹɦɢ ɛɚɤɬɟɪɢɣ ɪɨɞɚ Bacillus, ɜ ɨɬɥɢɱɚɢɢ ɨɬ ɞɪɭɝɢɯ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ 

ɫɟɦɟɣɫɬɜɚ Bacillacea, ɹɜɥɹɸɬɫɹ: ɫɬɪɨɝɚɹ ɢɥɢ ɮɚɤɭɥɶɬɚɬɢɜɧɚɹ ɚɷɪɨɛɧɚɹ 

ɩɪɢɪɨɞɚ, ɩɚɥɨɱɤɨɜɢɞɧɚɹ ɮɨɪɦɚ ɢ ɩɪɨɞɭɤɰɢɹ ɤɚɬɚɥɚɡɵ. 

Ɋɨɞɨɜɨɟ ɧɚɡɜɚɧɢɟ Bacillus ɜɜɟɞɟɧɨ ɜ 1872 ɝ. Ɏɟɪɞɢɧɚɧɞɨɦ Ʉɨɧɨɦ ɞɥɹ 

ɩɚɥɨɱɤɨɜɢɞɧɵɯ ɛɚɤɬɟɪɢɣ, ɪɚɫɬɭɳɢɯ ɜ ɜɢɞɟ ɧɢɬɟɣ. Ȼɨɥɶɲɢɧɫɬɜɨ ɜɢɞɨɜ 

Bacillus - ɬɢɩɢɱɧɵɟ ɯɟɦɨɨɪɝɚɧɨɬɪɨɮɵ. Ɉɧɢ ɧɟ ɧɭɠɞɚɸɬɫɹ ɜ ɮɚɤɬɨɪɚɯ ɪɨɫɬɚ ɢ 

ɫɩɨɫɨɛɧɵ ɚɫɫɢɦɢɥɢɪɨɜɚɬɶ ɦɢɧɟɪɚɥɶɧɵɟ ɮɨɪɦɵ ɚɡɨɬɚ ɜ ɤɚɱɟɫɬɜɟ 

ɟɞɢɧɫɬɜɟɧɧɨɝɨ ɟɝɨ ɢɫɬɨɱɧɢɤɚ [7]. 

Ƚɥɚɜɧɨɣ ɫɪɟɞɨɣ ɨɛɢɬɚɧɢɹ ɛɚɤɬɟɪɢɣ ɹɜɥɹɟɬɫɹ ɩɨɱɜɚ - ɲɬɚɦɦɵ ɷɬɢɯ 

ɛɚɤɬɟɪɢɣ ɛɵɥɢ ɜɵɞɟɥɟɧɵ ɞɚɠɟ ɢɡ ɨɛɪɚɡɰɨɜ ɩɨɱɜɵ, ɧɚɯɨɞɹɳɢɯɫɹ ɜ 

ɷɤɫɬɪɟɦɚɥɶɧɵɯ ɭɫɥɨɜɢɹɯ - ɜ ɩɭɫɬɵɧɟ ɢ ɜ Ⱥɧɬɚɪɤɬɢɤɟ. Ɉɛɵɱɧɨ ɪɚɡɧɨɨɛɪɚɡɢɟ 

ɛɚɤɬɟɪɢɣ ɜ ɩɨɱɜɚɯ ɫ ɧɢɡɤɢɦ ɫɨɞɟɪɠɚɧɢɟɦ ɨɪɝɚɧɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ ɞɨɫɬɚɬɨɱɧɨ 

ɨɝɪɚɧɢɱɟɧɨ. ȼ ɧɢɯ ɞɨɦɢɧɢɪɭɸɬ В. subtilis, В. licheniformis ɢ В. cereus. Ɉɞɧɚɤɨ 

ɩɨ ɦɟɪɟ ɩɨɜɵɲɟɧɢɹ ɩɥɨɞɨɪɨɞɢɹ ɩɨɱɜɵ ɪɚɡɧɨɨɛɪɚɡɢɟ ɜɢɞɨɜ ɭɜɟɥɢɱɢɜɚɟɬɫɹ.  

Bacillus, ɨɛɧɚɪɭɠɟɧɧɵɟ ɜ ɩɪɟɫɧɨɣ ɜɨɞɟ, ɜ ɨɫɧɨɜɧɨɦ ɢɦɟɸɬ ɩɨɱɜɟɧɧɨɟ 

ɩɪɨɢɫɯɨɠɞɟɧɢɟ [8]. 

Ɂɚ ɢɫɤɥɸɱɟɧɢɟɦ B. anthracis, Bacillus ɧɟ ɨɛɥɚɞɚɸɬ ɛɨɥɶɲɨɣ 

ɩɚɬɨɝɟɧɧɨɫɬɶɸ ɞɥɹ ɦɥɟɤɨɩɢɬɚɸɳɢɯ. 

Ȼɚɤɬɪɢɢ ɪɨɞɚ Bacillus ɪɚɫɫɦɚɬɪɢɜɚɸɬɫɹ ɤɚɤ ɩɟɪɫɩɟɤɬɢɜɧɵɟ ɚɝɟɧɬɵ 

ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ ɛɨɥɟɡɧɟɣ ɪɚɫɬɟɧɢɣ ɛɥɚɝɨɞɚɪɹ ɢɯ ɲɢɪɨɤɨ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɨɝɨ ɩɪɢɪɨɞɧɨɝɨ ɚɧɬɚɝɨɧɢɡɦɚ ɤɨ ɦɧɨɝɢɦ ɮɢɬɨɩɚɬɨɝɟɧɧɵɦ 

ɝɪɢɛɚɦ. ɇɟ ɞɨɫɬɚɬɨɱɧɨ ɢɫɫɥɟɞɨɜɚɧɵ ɜɨɡɞɟɣɫɬɜɢɹ ɚɧɬɢɛɢɨɬɢɤɨɜ, 

ɩɪɨɞɭɰɢɪɭɟɦɵɯ Bacillus ɪɚɡɥɢɱɧɨɣ ɜɢɞɨɜɨɣ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ɧɚ ɯɚɪɚɤɬɟɪ 

ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɮɢɬɨɩɚɬɨɝɟɧɧɵɟ ɝɪɢɛɵ. 



7 
 

Ʉɚɤ ɩɨɤɚɡɵɜɚɸɬ ɢɫɫɥɟɞɨɜɚɧɢɹ, ɛɢɨɞɟɫɬɪɭɤɬɨɪɚɦɢ ɪɚɡɥɢɱɧɵɯ 

ɜɵɫɨɤɨɦɨɥɟɤɭɥɹɪɧɵɯ ɫɨɟɞɢɧɟɧɢɣ ɬɚɤɠɟ ɹɜɥɹɸɬɫɹ ɛɚɤɬɟɪɢɢ ɪɨɞɚ Bacillus.[9]. 

1.3 Ȼɚɤɬɟɪɢɢ ɪɨɞɨɜ Achromobacter, Micrococcus, Arthrobacter ɢ Agrobacterium 

ɉɪɟɞɫɬɚɜɢɬɟɥɢ ɪɨɞɚ Achromobacter - ɷɬɨ ɝɪɚɦɨɬɪɢɱɚɬɟɥɶɧɵɟ ɚɷɪɨɛɧɵɟ 

ɛɚɤɬɟɪɢɢ. Ɉɛɢɬɚɸɬ ɜ ɨɫɧɨɜɧɨɦ ɜɨ ɜɥɚɠɧɵɯ ɫɪɟɞɚɯ – ɜ ɜɨɞɟ ɢ ɩɨɱɜɟ. ɏɨɪɨɲɨ 

ɪɚɫɬɭɬ ɧɚ ɚɝɚɪɟ. Ɇɧɨɝɢɟ ɲɬɚɦɦɵ ɨɛɵɱɧɨ ɭɫɬɨɣɱɢɜɵ ɤ ɪɹɞɭ ɚɧɬɢɛɢɨɬɢɤɨɜ. 

Achromobacter Xylosoxidans ɩɟɪɜɨɧɚɱɚɥɶɧɨ ɛɵɥ ɜɵɞɟɥɟɧ ɭ ɛɨɥɶɧɵɯ ɫ ɨɬɢɬɨɦ 

[10]. 

Micrococcus - ɝɪɚɦɩɨɥɨɠɢɬɟɥɶɧɵɟ ɛɚɤɬɟɪɢɢ ɫɮɟɪɢɱɟɫɤɨɣ ɮɨɪɦɵ, 

ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜ ɩɚɪɚɯ, ɬɟɬɪɚɞɚɯ ɢ ɫɤɨɩɥɟɧɢɹɯ ɧɟɩɪɚɜɢɥɶɧɨɣ ɮɨɪɦɵ. 

əɜɥɹɸɬɫɹ ɨɛɥɢɝɚɬɧɵɦɢ ɚɷɪɨɛɚɦɢ, ɯɟɦɨɪɝɚɧɨɬɪɨɮɵ. Ɋɚɫɬɭɬ ɧɚ ɩɪɨɫɬɵɯ 

ɫɪɟɞɚɯ ɢ ɭɫɬɨɣɱɢɜɵ ɤ ɥɢɡɨɫɬɚɮɢɧɭ. ȼɫɬɪɟɱɚɟɬɫɹ ɜ ɨɫɧɨɜɧɨɦ ɧɚ ɤɨɠɟ 

ɦɥɟɤɨɩɢɬɚɸɳɢɯ ɢ ɜ ɩɨɱɜɟ [11]. 

Arthrobacter globiformis ɹɜɥɹɟɬɫɹ ɬɢɩɢɱɧɵɦ ɩɪɟɞɫɬɚɜɢɬɟɥɟɦ ɪɨɞɚ. 

Ƚɪɚɦɩɨɥɨɠɢɬɟɥɶɧɵɟ ɧɟɫɩɨɪɨɨɛɪɚɡɭɸɳɢɟ ɚɷɪɨɛɧɵɟ ɩɚɥɨɱɤɢ. ɉɨ ɦɟɪɟ ɪɨɫɬɚ 

ɪɚɫɩɚɞɚɸɬɫɹ ɧɚ ɦɟɥɤɢɟ ɤɨɤɤɢ. ɏɟɦɨɪɝɚɧɨɬɪɨɮɵ. Ɋɚɫɬɭɬ ɧɚ ɩɪɨɫɬɵɯ ɫɪɟɞɚɯ ɫ 

ɛɢɨɬɢɧɨɦ. Ɇɟɬɚɛɨɥɢɡɦ ɨɤɢɫɥɢɬɟɥɶɧɨɝɨ ɬɢɩɚ. Ɉɩɬɢɦɭɦ ɬɟɦɩɟɪɚɬɭɪ 25-30 

ɝɪɚɞɭɫɨɜ ɩɨ ɐɟɥɶɫɢɸ. ɒɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ, ɨɛɢɬɚɸɬ ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɜ 

ɩɨɱɜɟ. 

Ȼɚɤɬɟɪɢɢ ɪɨɞɚ Agrobacterium ɧɟ ɨɛɪɚɡɭɸɬ ɫɩɨɪ. Ƚɪɚɦɨɬɪɢɰɚɬɟɥɶɧɵɟ 

ɚɷɪɨɛɧɵɟ ɛɚɤɬɟɪɢɢ. ɇɟɤɨɬɨɪɵɟ ɲɬɚɦɦɵ ɫɩɨɫɨɛɧɵ ɤ ɚɧɚɷɪɨɛɧɨɦɭ ɞɵɯɚɧɢɸ ɜ 

ɩɪɢɫɭɬɫɬɜɢɢ ɧɢɬɪɚɬɨɜ. Ɉɩɬɢɦɚɥɶɧɚɹ ɬɟɦɩɟɪɚɬɭɪɚ 25-28 ɝɪɚɞɭɫɨɜ ɩɨ 

ɐɟɥɶɫɢɸ. ɋɩɨɫɨɛɧɵ ɪɚɫɬɢ ɜ ɬɤɚɧɹɯ ɪɚɫɬɟɧɢɣ, ɩɪɨɧɢɤɚɹ ɱɟɪɟɡ ɩɨɜɪɟɠɞɟɧɧɵɟ 

ɭɱɚɫɬɤɢ, ɜɵɡɵɜɚɹ ɬɪɚɧɫɮɨɪɦɚɰɢɸ ɪɚɫɬɢɬɟɥɶɧɵɯ ɤɥɟɬɨɤ ɜ ɚɜɬɨɧɨɦɧɨ 

ɩɪɨɥɢɮɢɪɢɪɭɸɳɢɟ ɨɩɭɯɨɥɢɜɵɟ ɤɥɟɬɤɢ. Ʉɪɭɝ ɯɨɡɹɟɜ ɨɛɲɢɪɟɧ. Ɋɚɫɬɭɬ ɧɚ 

ɫɪɟɞɚɯ ɫ ɭɝɥɟɜɨɞɚɦɢ ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ ɜɧɟɤɥɟɬɨɱɧɨɣ ɩɨɥɢɫɚɯɚɪɢɞɧɨɣ ɫɥɢɡɢ. 

ɏɟɦɨɨɪɝɚɧɨɬɪɨɮɵ. Ɇɟɫɬɨɦ ɨɛɢɬɚɧɢɹ  ɬɢɩɨɜɨɝɨ ɩɪɟɞɫɬɚɜɢɬɟɥɹ ɪɨɞɚ - 

Agrobacterium Tumefaciens - ɫɥɭɠɢɬ ɩɨɱɜɚ, ɤɭɞɚ ɩɨɩɚɞɚɥ ɪɚɧɟɟ ɩɨɪɚɠɟɧɧɵɣ 

ɪɚɫɬɢɬɟɥɶɧɵɣ ɦɚɬɟɪɢɚɥ [7] 
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1.4 Ƚɟɧ 16s ɪɊɇɄ 

Ƚɟɧɨɦɵ ɩɪɨɤɚɪɢɨɬ ɞɚɠɟ ɜ ɩɪɟɞɟɥɚɯ ɨɞɧɨɝɨ ɜɢɞɚ ɹɜɥɹɸɬɫɹ 

ɞɢɧɚɦɢɱɧɵɦɢ ɫɬɪɭɤɬɭɪɚɦɢ. ɋɭɳɟɫɬɜɭɸɬ ɩɨɧɹɬɢɹ ɛɚɡɨɜɨɝɨ ɢ 

ɜɫɩɨɦɨɝɚɬɟɥɶɧɨɝɨ ɝɟɧɨɦɚ, ɤɨɬɨɪɵɟ ɫɥɨɠɢɥɢɫɶ ɢɫɯɨɞɹ ɢɡ ɜɧɭɬɪɢɜɢɞɨɜɨɣ 

ɜɚɪɢɚɛɟɥɶɧɨɫɬɢ. Ʉɨɧɫɟɪɜɚɬɢɜɧɵɟ ɭɱɚɫɬɤɢ ɜɤɥɸɱɚɸɬ ɝɟɧɵ, ɨɬɜɟɬɫɬɜɟɧɧɵɟ ɡɚ 

ɢɧɮɨɪɦɚɰɢɨɧɧɵɟ ɫɢɫɬɟɦɵ ɪɟɩɥɢɤɚɰɢɢ, ɬɪɚɧɫɤɪɢɩɰɢɢ, ɬɪɚɧɫɥɹɰɢɢ, 

ɤɥɸɱɟɜɵɟ ɩɭɬɢ ɦɟɬɚɛɨɥɢɡɦɚ ɢ ɮɨɪɦɢɪɨɜɚɧɢɹ ɤɥɟɬɨɱɧɵɯ ɫɬɪɭɤɬɭɪ, 

ɨɩɪɟɞɟɥɹɸɳɢɯ ɜɢɞɨɜɭɸ ɢ ɪɨɞɨɜɭɸ ɩɪɢɧɚɞɥɟɠɧɨɫɬɶ. ȼɫɩɨɦɨɝɚɬɟɥɶɧɵɦɢ 

ɭɱɚɫɬɤɚɦɢ ɹɜɥɹɸɬɫɹ ɨɩɟɪɚɰɢɨɧɧɵɟ ɝɟɧɵ, ɤɨɧɬɪɨɥɢɪɭɸɳɢɟ ɪɚɡɧɵɟ ɩɪɨɰɟɫɫɵ 

ɦɟɬɚɛɨɥɢɡɦɚ ɢ ɦɨɪɮɨɮɢɡɢɨɥɨɝɢɱɟɫɤɢɟ ɩɪɢɡɧɚɤɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ 

ɩɪɢɫɩɨɫɨɛɥɟɧɧɨɫɬɶ ɤ ɨɩɪɟɞɟɥɟɧɧɨɣ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɧɢɲɟ. Ɇɧɨɝɢɟ ɬɚɤɢɟ ɝɟɧɵ 

ɥɨɤɚɥɢɡɨɜɚɧɵ ɜ ɩɥɚɡɦɢɞɚɯ [12]. 

Ƚɟɧ 16S ɪɢɛɨɫɨɦɚɥɶɧɨɣ ɊɇɄ ɹɜɥɹɟɬɫɹ ɫɚɦɵɦ ɢɫɩɨɥɶɡɭɟɦɵɦ 

ɦɚɪɤɟɪɧɵɦ ɝɟɧɨɦ ɛɚɤɬɟɪɢɣ ɞɥɹ ɢɯ ɢɞɟɧɬɢɮɢɤɚɰɢɢ. 16S-ɪɊɇɄ ɜɯɨɞɢɬ ɜ 

ɫɨɫɬɚɜ ɦɚɥɨɣ 30S ɫɭɛɴɟɞɢɧɢɰɵ ɪɢɛɨɫɨɦ ɩɪɨɤɚɪɢɨɬ. Ƚɟɧ 16S-ɪɊɇɄ ɧɟɫɟɬ ɤɚɤ 

ɤɨɧɫɟɪɜɚɬɢɜɧɵɟ, ɬɚɤ ɢ ɜɚɪɢɚɛɟɥɶɧɵɟ ɭɱɚɫɬɤɢ ɧɭɤɥɟɨɬɢɞɧɨɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ [13]. ɋɢɤɜɟɧɫ ɷɬɢɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɢ ɢɫɩɨɥɶɡɭɸɬ 

ɤɚɤ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɪɨɞɚ, ɬɚɤ ɢ ɜɢɞɨɜɨɣ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ. 

Ʉɨɧɫɟɪɜɚɬɢɜɧɵɟ ɭɱɚɫɬɤɢ ɜ ɨɫɧɨɜɧɨɦ ɢɞɟɧɬɢɱɧɵ ɭ ɜɫɟɯ ɛɚɤɬɟɪɢɣ, ɚ 

ɜɚɪɢɚɛɟɥɶɧɵɟ ɭɱɚɫɬɤɢ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɛɚɤɬɟɪɢɣ 

[14,15]. 

Ƚɟɧ 16S ɪɊɇɄ ɦɨɠɧɨ ɢɫɩɨɥɶɡɨɜɚɬɶ ɞɥɹ ɨɰɟɧɤɢ ɷɜɨɥɸɰɢɨɧɧɵɯ 

ɨɬɧɨɲɟɧɢɣ ɦɟɠɞɭ ɛɚɤɬɟɪɢɹɦɢ, ɩɨɬɨɦɭ ɱɬɨ ɨɧ ɷɜɨɥɸɰɢɨɧɢɪɭɟɬ ɦɟɞɥɟɧɧɨ, ɚ 

ɟɝɨ ɩɪɨɞɭɤɬ ɠɢɡɧɟɧɧɨ ɧɟɨɛɯɨɞɢɦ ɢ ɩɨɷɬɨɦɭ ɮɭɧɤɰɢɨɧɚɥɶɧɨ ɤɨɧɫɟɪɜɚɬɢɜɟɧ. 

ȼɧɭɬɪɢ ɨɞɧɨɝɨ ɜɢɞɚ ɫɯɨɞɫɬɜɨ ɝɟɧɚ 16S-ɪɊɇɄ ɦɨɠɟɬ ɞɨɫɬɢɝɚɬɶ 98–99% [16] 

Ɉɝɪɨɦɧɚɹ ɛɚɡɚ ɧɭɤɥɟɨɬɢɞɧɵɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɝɟɧɚ 16S-ɪɊɇɄ ɞɥɹ 

ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɛɚɤɬɟɪɢɣ ɩɨɡɜɨɥɹɟɬ ɫɪɚɜɧɢɜɚɬɶ ɩɨɥɭɱɟɧɧɵɟ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɫ ɭɠɟ ɢɦɟɸɳɢɦɢɫɹ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɬɶ 

ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ [17,18]. 
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1.5 ɉɨɥɢɦɟɪɚɡɧɚɹ ɰɟɩɧɚɹ ɪɟɚɤɰɢɹ 

ɉɨɥɢɦɟɪɚɡɧɚɹ ɰɟɩɧɚɹ ɪɟɚɤɰɢɹ – ɦɟɬɨɞ, ɩɨɡɜɨɥɹɸɳɢɣ ɞɨɛɢɬɶɫɹ 

ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɭɜɟɥɢɱɟɧɢɹ ɤɨɩɢɣ ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɮɪɚɝɦɟɧɬɚ ȾɇɄ ɜ 

ɛɢɨɦɚɬɟɪɢɚɥɟ. Ɇɟɬɨɞ ɛɵɥ ɢɡɨɛɪɟɬɟɧ Ʉɷɪɪɢ Ɇɚɥɥɢɫɨɦ ɜ 1983 ɝɨɞɭ [19]. 

Ⱥɧɚɥɨɝɢɱɧɨ ɪɟɩɥɢɤɚɰɢɢ ɜ ɠɢɜɨɣ ɤɥɟɬɤɟ, ɩɪɢ ɉɐɊ ɤɨɩɢɪɨɜɚɧɢɟ ȾɇɄ 

ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ȾɇɄ-ɩɨɥɢɦɟɪɚɡɨɣ. ɉɨɥɢɦɟɪɚɡɚ, ɞɜɢɝɚɹɫɶ ɩɨ ɨɞɢɧɨɱɧɨɣ ɰɟɩɢ 

ȾɇɄ, ɧɚɱɢɧɚɟɬ ɩɪɢɫɨɟɞɢɧɹɬɶ ɧɭɤɥɟɨɬɢɞɵ ɤ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɧɵɦ ɩɪɚɣɦɟɪɚɦ, 

ɬɟɦ ɫɚɦɵɦ ɫɢɧɬɟɡɢɪɭɹ ɤɨɦɩɥɟɦɟɧɬɚɪɧɭɸ ɟɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ȾɇɄ [20]. 

ɋɩɟɰɢɮɢɱɧɨɫɬɶ ɉɐɊ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɩɨɫɨɛɧɨɫɬɶɸ ɩɪɚɣɦɟɪɨɜ «ɭɡɧɚɜɚɬɶ» 

ɫɬɪɨɝɨ ɨɩɪɟɞɟɥɟɧɧɵɣ ɭɱɚɫɬɨɤ ȾɇɄ ɢ ɫɜɹɡɵɜɚɬɶɫɹ ɫ ɧɢɦ ɩɨ ɩɪɚɜɢɥɭ 

ɤɨɦɩɥɟɦɟɧɬɚɪɧɨɫɬɢ [21]. 

ɇɚ ɩɪɚɤɬɢɤɟ ɉɐɊ ɩɪɨɜɨɞɹɬ ɜ ɚɦɩɥɢɮɢɤɚɬɨɪɟ — ɩɪɢɛɨɪɟ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɟɦ ɩɟɪɢɨɞɢɱɟɫɤɨɟ ɨɯɥɚɠɞɟɧɢɟ ɢ ɧɚɝɪɟɜɚɧɢɟ ɩɪɨɛɢɪɨɤ. 

ɉɐɊ ɫɨɫɬɨɢɬ ɢɡ ɦɧɨɝɨɤɪɚɬɧɨ ɩɨɜɬɨɪɹɸɳɢɯɫɹ 25-35 ɰɢɤɥɨɜ 

ɚɦɩɥɢɮɢɤɚɰɢɢ, ɤɚɠɞɵɣ ɢɡ ɤɨɬɨɪɵɯ ɜɤɥɸɱɚɟɬ ɬɪɢ ɷɬɚɩɚ: ɞɟɧɚɬɭɪɚɰɢɹ 

(ɪɚɫɩɥɟɬɟɧɢɟ, ɩɥɚɜɥɟɧɢɟ) ɞɜɭɯɰɟɩɨɱɟɱɧɵɯ ɮɪɚɝɦɟɧɬɨɜ ȾɇɄ, «ɨɬɠɢɝ» 

(ɩɪɢɫɨɟɞɢɧɟɧɢɟ, ɝɢɛɪɢɞɢɡɚɰɢɹ) ɩɪɚɣɦɟɪɨɜ ɤ ɦɚɬɪɢɰɟ ɢ ɷɥɨɧɝɚɰɢɹ (ɭɞɥɢɧɟɧɢɟ 

ɩɪɚɣɦɟɪɨɜ).  

1.6 ɗɥɟɤɬɪɨɮɨɪɟɡ 

ɑɚɫɬɢɰɵ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɦɚɤɪɨɦɨɥɟɤɭɥ ɧɟɫɭɬ ɷɥɟɤɬɪɢɱɟɫɤɢɣ ɡɚɪɹɞ, 

ɛɥɚɝɨɞɚɪɹ ɧɚɥɢɱɢɸ ɝɪɭɩɩ, ɫɩɨɫɨɛɧɵɯ ɤ ɷɥɟɤɬɪɨɥɢɬɢɱɟɫɤɨɣ ɞɢɫɫɨɰɢɚɰɢɢ. 

ɉɨɞ ɞɟɣɫɬɜɢɟɦ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɥɹ ɡɚɪɹɠɟɧɧɵɟ ɱɚɫɬɢɰɵ ɩɟɪɟɦɟɳɚɸɬɫɹ ɤ 

ɤɚɬɨɞɭ ɢɥɢ ɚɧɨɞɭ. Ɍɚɤɨɟ ɹɜɥɟɧɢɟ ɧɨɫɢɬ ɧɚɡɜɚɧɢɟ ɷɥɟɤɬɪɨɮɨɪɟɡɚ. 

ȼ ɮɨɪɦɟ ɝɟɥɹ ɚɝɚɪ ɫɨɞɟɪɠɢɬ ɩɨɪɵ ɪɚɡɥɢɱɧɵɯ ɪɚɡɦɟɪɨɜ, ɞɢɚɦɟɬɪ 

ɤɨɬɨɪɵɯ ɡɚɜɢɫɢɬ ɨɬ ɤɨɧɰɟɧɬɪɚɰɢɢ. Ɍɚɤɨɣ ɝɟɥɶ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ 

ɦɨɥɟɤɭɥɹɪɧɨɟ ɫɢɬɨ. Ʌɢɲɶ ɤɪɭɩɧɵɟ ɦɨɥɟɤɭɥɵ, ɤɚɤ ȾɇɄ ɢ ɊɇɄ, ɪɚɡɞɟɥɹɸɬɫɹ ɜ 

ɚɝɚɪɨɡɧɨɦ ɝɟɥɟ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɢɯ ɪɚɡɦɟɪɚɦɢ. Ɉɛɵɱɧɨ ɢɫɩɨɥɶɡɭɸɬ ɝɟɥɢ ɫ 

ɤɨɧɰɟɧɬɪɚɰɢɟɣ 1,25-2,5%. ɇɚ ɪɚɡɞɟɥɟɧɢɟ ɧɭɤɥɟɢɧɨɜɵɯ ɤɢɫɥɨɬ ɜ ɚɝɚɪɨɡɧɨɦ 
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ɝɟɥɟ ɩɨɦɢɦɨ ɦɨɥɟɤɭɥɹɪɧɨɣ ɦɚɫɫɵ ɜɥɢɹɸɬ ɤɨɧɰɟɧɬɪɚɰɢɹ ɚɝɚɪɨɡɵ, 

ɤɨɧɮɨɪɦɚɰɢɹ ȾɇɄ, ɧɚɩɪɹɠɟɧɧɨɫɬɶ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɥɹ [22]. 

ɋɩɟɰɢɮɢɱɟɫɤɨɣ ɨɫɨɛɟɧɧɨɫɬɶɸ ɪɚɡɞɟɥɟɧɢɹ ɧɭɤɥɟɢɧɨɜɵɯ ɤɢɫɥɨɬ ɜ 

ɚɝɚɪɨɡɧɨɦ ɝɟɥɟ ɹɜɥɹɟɬɫɹ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɬɶ ɪɚɡɛɚɜɥɟɧɧɵɟ ɛɭɮɟɪɵ 

ɢ ɩɪɨɜɨɞɢɬɶ ɞɥɢɬɟɥɶɧɨɟ ɪɚɡɞɟɥɟɧɢɟ. 

ɇɭɤɥɟɢɧɨɜɵɟ ɤɢɫɥɨɬɵ ɢɧɬɟɧɫɢɜɧɨ ɩɨɝɥɨɳɚɸɬ ɭɥɶɬɪɚɮɢɨɥɟɬɨɜɵɣ ɫɜɟɬ, 

ɩɨɷɬɨɦɭ ɢɯ ɦɨɠɧɨ ɨɛɧɚɪɭɠɢɬɶ ɫ ɩɨɦɨɳɶɸ ɫɤɚɧɢɪɨɜɚɧɢɹ ɜ ɍɎ-ɫɜɟɬɟ. 

Ɉɛɵɱɧɨ ɞɥɹ ɥɨɤɚɥɢɡɚɰɢɢ ɩɨɥɨɫ ɪɚɡɞɟɥɟɧɢɹ ɧɭɤɥɟɢɧɨɜɵɯ ɤɢɫɥɨɬ ɢɫɩɨɥɶɡɭɸɬ 

ɫɩɟɰɢɮɢɱɟɫɤɢɟ ɤɪɚɫɢɬɟɥɢ [23]. 

1.7 Ɋɟɫɬɪɢɤɰɢɹ 

ɗɧɞɨɧɭɤɥɟɚɡɵ ɪɟɫɬɪɢɤɰɢɢ (ɢɥɢ ɪɟɫɬɪɢɤɬɚɡɵ) – ɝɪɭɩɩɚ ɮɟɪɦɟɧɬɨɜ 

ɤɥɚɫɫɚ ɝɢɞɪɨɥɚɡ, ɤɚɬɚɥɢɡɢɪɭɸɳɢɟ ɝɢɞɪɨɥɢɡ ɮɨɫɮɨɞɢɷɮɢɪɧɵɯ ɫɜɹɡɟɣ 

ɱɭɠɟɪɨɞɧɵɯ ȾɇɄ ɜ ɛɨɥɶɲɢɧɫɬɜɟ ɩɪɨɤɚɪɢɨɬɢɱɟɫɤɢɯ ɢ ɧɟɤɨɬɨɪɵɯ ɞɪɭɝɢɯ 

ɨɪɝɚɧɢɡɦɚɯ. Ɏɟɪɦɟɧɬɵ ɧɚɯɨɞɹɬ ɨɩɪɟɞɟɥɟɧɧɵɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 

ɧɭɤɥɟɨɬɢɞɨɜ, ɧɚɡɵɜɚɟɦɵɟ ɫɚɣɬɚɦɢ ɪɟɫɬɪɢɤɰɢɢ, ɜ ȾɇɄ ɱɭɠɟɪɨɞɧɨɣ ɤɥɟɬɤɢ ɢ 

ɪɚɡɪɭɲɚɸɬ ɦɨɥɟɤɭɥɭ ȾɇɄ ɜ ɷɬɢɯ ɭɱɚɫɬɤɚɯ [24]. ȼɦɟɫɬɟ ɫ ɦɟɬɢɥɚɡɚɦɢ ɨɧɢ 

ɨɛɪɚɡɭɸɬ ɫɢɫɬɟɦɭ ɪɟɫɬɪɢɤɰɢɢ ɢ ɦɨɞɢɮɢɤɚɰɢɢ ɜ ɤɥɟɬɤɟ. 

ɉɟɪɜɵɟ ɪɟɫɬɪɢɤɰɢɨɧɧɵɟ ɷɧɞɨɧɭɤɥɟɚɡɵ ɛɵɥɢ ɜɵɞɟɥɟɧɵ ɜ 1968ɝ. ɢɡ 

ɲɬɚɦɦɨɜ E. coli B и E. coli K. ɂɡ ɪɚɡɥɢɱɧɵɯ ɲɬɚɦɦɨɜ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɛɵɥɢ 

ɜɵɞɟɥɟɧɵ ɮɟɪɦɟɧɬɵ ɪɟɫɬɪɢɤɰɢɢ, ɪɚɡɥɢɱɚɸɳɢɟɫɹ ɦɟɠɞɭ ɫɨɛɨɣ ɩɨ 

ɫɬɪɭɤɬɭɪɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ, ɩɨɬɪɟɛɧɨɫɬɹɦ ɤ ɤɨɮɚɤɬɨɪɚɦ ɢ ɨɫɨɛɟɧɧɨɫɬɹɦ 

ɫɭɛɫɬɪɚɬɧɨɣ ɫɩɟɰɢɮɢɱɧɨɫɬɢ [25]. 

Ɋɟɫɬɪɢɤɬɚɡɵ ɜɫɟɯ ɬɢɩɨɜ ɨɬɥɢɱɚɸɬɫɹ ɢɫɤɥɸɱɢɬɟɥɶɧɨ ɜɵɫɨɤɨɣ 

ɫɭɛɫɬɪɚɬɧɨɣ ɫɩɟɰɢɮɢɱɧɨɫɬɶɸ – ɤɚɠɞɚɹ ɭɡɧɚɟɬ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ 

ɧɭɤɥɟɨɬɢɞɨɜ ɫɬɪɨɝɨ ɨɩɪɟɞɟɥɟɧɧɨɣ ɞɥɢɧɵ ɢ ɫɨɫɬɚɜɚ. Ɉɫɧɨɜɧɨɟ ɪɚɡɥɢɱɢɟ 

ɦɟɠɞɭ ɧɢɦɢ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɯɚɪɚɤɬɟɪɟ ɪɚɫɳɟɩɥɟɧɢɹ ɫɭɛɫɬɪɚɬɚ.  

ɋɚɦɵɦɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦɢ ɜ ɦɨɥɟɤɭɥɹɪɧɵɯ ɦɟɬɨɞɚɯ ɹɜɥɹɸɬɫɹ 

ɷɧɞɨɧɭɤɥɟɚɡɵ ɪɟɫɬɪɢɤɰɢɢ II  ɬɢɩɚ. ɂɯ ɫɚɣɬɵ ɭɡɧɚɜɚɧɢɹ ɫɨɫɬɨɹɬ ɢɡ 4-8 

ɧɭɤɥɟɨɬɢɞɧɵɯ ɩɚɪ, ɚ ɫɚɦɢ ɮɟɪɦɟɧɬɵ ɩɨɥɧɨɫɬɶɸ ɝɢɞɪɨɥɢɡɢɪɭɸɬ ȾɇɄ [26]. 

http://www.xumuk.ru/encyklopedia/1047.html
http://www.xumuk.ru/biospravochnik/264.html
http://www.xumuk.ru/biospravochnik/692.html
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ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɜɵɞɟɥɟɧɨ ɛɨɥɟɟ ɬɪɟɯ ɬɵɫɹɱ ɷɧɞɨɧɭɤɥɟɚɡ 

ɪɟɫɬɪɢɤɰɢɢ. Ȼɨɥɟɟ ɲɟɫɬɢɫɨɬ ɪɟɫɬɪɢɤɬɚɡ ɞɨɫɬɭɩɧɵ ɜ ɜɢɞɟ ɤɨɦɦɟɪɱɟɫɤɢɯ 

ɩɪɟɩɚɪɚɬɨɜ ɢ ɩɨɜɫɟɞɧɟɜɧɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɥɚɛɨɪɚɬɨɪɢɹɯ ɞɥɹ ɦɨɞɢɮɢɤɚɰɢɢ 

ȾɇɄ ɢ ɪɟɲɟɧɢɹ ɝɟɧɧɨ-ɢɧɠɟɧɟɪɧɵɯ ɡɚɞɚɱ [24]. 

Ɏɟɪɦɟɧɬɵ ɪɟɫɬɪɢɤɰɢɢ ɹɜɥɹɸɬɫɹ ɷɮɮɟɤɬɢɜɧɵɦ ɢɧɫɬɪɭɦɟɧɬɨɦ 

ɢɫɫɥɟɞɨɜɚɧɢɹ. Ɉɧɢ ɩɨɡɜɨɥɹɸɬ ɞɟɥɢɬɶ ɦɨɥɟɤɭɥɵ ȾɇɄ ɨɱɟɧɶ ɛɨɥɶɲɨɝɨ 

ɪɚɡɦɟɪɚ ɧɚ ɮɪɚɝɦɟɧɬɵ ɞɥɢɧɨɣ ɨɬ ɧɟɫɤɨɥɶɤɢɯ ɫɨɬɟɧ ɞɨ ɧɟɫɤɨɥɶɤɢɯ ɬɵɫɹɱ 

ɨɫɧɨɜɚɧɢɣ. ɇɨ ɩɪɢ ɫɥɚɛɨɣ ɚɤɬɢɜɧɨɫɬɢ ɪɟɫɬɪɢɤɬɚɡ ɢɥɢ ɩɪɢ ɤɨɪɨɬɤɨɦ 

ɩɪɨɦɟɠɭɬɤɟ ɜɪɟɦɟɧɢ ɪɟɫɬɪɢɤɰɢɢ ɦɨɠɟɬ ɩɪɨɢɫɯɨɞɢɬɶ ɬɚɤ ɧɚɡɵɜɚɟɦɚɹ 

ɧɟɩɨɥɧɚɹ (ɱɚɫɬɢɱɧɚɹ) ɪɟɫɬɪɢɤɰɢɹ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɨɛɪɚɡɭɸɬɫɹ ɮɪɚɝɦɟɧɬɵ 

ɛɨɥɶɲɟɣ ɞɥɢɧɵ, ɱɟɦ ɩɪɢ ɩɨɥɧɨɦ ɪɚɫɳɟɩɥɟɧɢɢ [26]. 

Ɏɪɚɝɦɟɧɬɵ ȾɇɄ ɪɚɡɧɨɣ ɞɥɢɧɵ ɦɨɠɧɨ ɥɟɝɤɨ ɪɚɡɞɟɥɢɬɶ ɫ ɩɨɦɨɳɶɸ 

ɦɟɬɨɞɚ ɷɥɟɤɬɪɨɮɨɪɟɡɚ ɜ ɚɝɚɪɨɡɧɨɦ ɝɟɥɟ. 

Ʉɨɪɨɬɤɢɟ ɮɪɚɝɦɟɧɬɵ ɦɢɝɪɢɪɭɸɬ ɧɚɦɧɨɝɨ ɛɵɫɬɪɟɟ, ɱɟɦ ɞɥɢɧɧɵɟ. ɉɪɢ 

ɨɤɪɚɲɢɜɚɧɢɢ ɝɟɥɟɣ ɤɪɚɫɢɬɟɥɹɦɢ, ɫɜɹɡɵɜɚɸɳɢɦɢɫɹ ɫ ȾɇɄ, ɜɵɹɜɥɹɟɬɫɹ ɧɚɛɨɪ 

ɩɨɥɨɫ, ɤɚɠɞɚɹ ɢɡ ɤɨɬɨɪɵɯ ɨɬɜɟɱɚɟɬ ɪɟɫɬɪɢɤɰɢɨɧɧɨɦɭ ɮɪɚɝɦɟɧɬɭ, 

ɦɨɥɟɤɭɥɹɪɧɭɸ ɦɚɫɫɭ ɤɨɬɨɪɨɝɨ ɦɨɠɧɨ ɨɩɪɟɞɟɥɢɬɶ, ɩɪɨɜɟɞɹ ɤɚɥɢɛɪɨɜɤɭ ɫ 

ɩɨɦɨɳɶɸ ȾɇɄ-ɦɚɪɤɟɪɨɜ. 

Ɋɟɫɬɪɢɤɬɚɡɵ ɫɢɧɬɟɡɢɪɭɸɬɫɹ ɪɚɡɧɵɦɢ  ɛɚɤɬɟɪɢɹɦɢ, ɧɨ ɱɬɨɛɵ ɧɟ 

ɜɨɡɢɬɶɫɹ ɫ ɛɨɥɶɲɢɦ ɤɨɥɢɱɟɫɬɜɨɦ ɪɚɡɧɨɨɛɪɚɡɧɵɯ ɫɪɟɞ ɢ ɩɨɞɛɨɪɨɦ ɨɩɬɢɦɭɦɚ 

ɬɟɦɩɟɪɚɬɭɪɵ ɢ pH, ɱɚɫɬɨ ɤɥɨɧɢɪɭɸɬ ɝɟɧɵ ɪɟɫɬɪɢɤɬɚɡ ɜ E. Coli. 

Ⱦɥɹ ɤɚɠɞɨɝɨ ɮɟɪɦɟɧɬɚ ɪɟɫɬɪɢɤɰɢɢ ɫɭɳɟɫɬɜɭɸɬ ɨɩɬɢɦɚɥɶɧɵɟ ɭɫɥɨɜɢɹ 

ɪɟɚɤɰɢɢ, ɤɨɬɨɪɵɟ ɩɪɢɜɨɞɹɬɫɹ ɜ ɨɩɢɫɚɧɢɢ, ɩɪɢɥɚɝɚɟɦɨɦ ɮɢɪɦɨɣ-

ɢɡɝɨɬɨɜɢɬɟɥɟɦ [27]. Ɉɫɧɨɜɧɵɟ ɩɟɪɟɦɟɧɧɵɟ ɩɚɪɚɦɟɬɪɵ – ɷɬɨ ɬɟɦɩɟɪɚɬɭɪɚ 

ɢɧɤɭɛɚɰɢɢ ɢ ɫɨɫɬɚɜ ɛɭɮɟɪɚ. Ʉ ɬɟɦɩɟɪɚɬɭɪɧɨɦɭ ɪɟɠɢɦɭ ɩɪɟɞɴɹɜɥɹɸɬɫɹ 

ɞɨɫɬɚɬɨɱɧɨ ɠɟɫɬɤɢɟ ɬɪɟɛɨɜɚɧɢɹ, ɬɨɝɞɚ ɤɚɤ ɪɚɡɥɢɱɢɹ ɦɟɠɞɭ ɛɭɮɟɪɚɦɢ ɱɚɳɟ 

ɜɫɟɝɨ ɛɵɜɚɸɬ ɥɢɲɶ ɧɟɡɧɚɱɢɬɟɥɶɧɵ. 

  

http://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BD%D0%B5%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%B8%D0%BD%D0%B6%D0%B5%D0%BD%D0%B5%D1%80%D0%B8%D1%8F
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1.8 ɉȾɊɎ-ɚɧɚɥɢɡ 

ɇɚɥɢɱɢɟ ɫɚɣɬɨɜ ɪɟɫɬɪɢɤɰɢɢ ɜ ɝɟɧɨɦɧɨɣ ȾɇɄ ɢ ɢɯ ɜɡɚɢɦɧɨɟ 

ɪɚɫɩɨɥɨɠɟɧɢɟ ɨɞɧɨɡɧɚɱɧɨ ɨɩɪɟɞɟɥɹɸɬɫɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶɸ ɧɭɤɥɟɨɬɢɞɨɜ 

ɢɫɫɥɟɞɭɟɦɨɣ ȾɇɄ, ɩɨɫɤɨɥɶɤɭ ɫɚɦ ɫɚɣɬ ɪɟɫɬɪɢɤɰɢɢ - ɧɟ ɱɬɨ ɢɧɨɟ, ɤɚɤ ɫɬɪɨɝɨ 

ɨɩɪɟɞɟɥɟɧɧɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɧɭɤɥɟɨɬɢɞɨɜ ȾɇɄ, ɭɡɧɚɜɚɟɦɚɹ ɢ 

ɪɚɫɳɟɩɥɹɟɦɚɹ ɪɟɫɬɪɢɤɬɚɡɚɦɢ.  

Ⱦɜɟ ɦɨɥɟɤɭɥɵ ȾɇɄ ɛɭɞɭɬ ɪɚɡɪɟɡɚɧɵ ɧɚ ɮɪɚɝɦɟɧɬɵ ɨɞɢɧɚɤɨɜɨɣ ɞɥɢɧɵ, 

ɟɫɥɢ ɦɨɥɟɤɭɥɵ ɢɞɟɧɬɢɱɧɵ. ɇɨ ɟɫɥɢ ɜ ɨɞɧɨɣ ɦɨɥɟɤɭɥɟ ɟɫɬɶ ɫɚɣɬ ɪɟɫɬɪɢɤɰɢɢ, ɚ 

ɞɪɭɝɨɣ ɧɟɬ, ɬɨ ɮɪɚɝɦɟɧɬɵ ɛɭɞɭɬ ɪɚɡɥɢɱɧɨɣ ɞɥɢɧɵ. ȿɫɥɢ ɜ ɨɞɧɨɣ ɦɨɥɟɤɭɥɟ 

ɛɭɞɟɬ ɛɨɥɶɲɟ ɢɥɢ ɦɟɧɶɲɟ ɩɚɪ ɨɫɧɨɜɚɧɢɣ ɞɨ ɫɚɣɬɚ ɪɟɫɬɪɢɤɰɢɢ, ɱɟɦ ɜ ɞɪɭɝɨɣ, 

ɬɨ ɮɪɚɝɦɟɧɬɵ ɬɚɤɠɟ ɛɭɞɭɬ ɪɚɡɥɢɱɧɵɦɢ ɢ ɬ.ɞ. ɗɬɨ ɹɜɥɟɧɢɟ ɧɨɫɢɬ ɧɚɡɜɚɧɢɟ 

ɩɨɥɢɦɨɪɮɢɡɦɚ ɞɥɢɧ ɪɟɫɬɪɢɤɰɢɨɧɧɵɯ ɮɪɚɝɦɟɧɬɨɜ ȾɇɄ (ɉȾɊɎ, ɚɧɝɥ. 

restriction fragment length polimorphism, RFLP). 

ɇɚ ɩɪɚɤɬɢɤɟ ɷɬɨ ɨɡɧɚɱɚɟɬ, ɱɬɨ, ɪɚɡɪɟɡɚɹ ɷɧɞɨɧɭɤɥɟɚɡɚɦɢ ɪɟɫɬɪɢɤɰɢɢ 

ɱɚɫɬɶ ɝɟɧɨɦɚ ɩɪɟɞɫɬɚɜɢɬɟɥɟɣ ɪɚɡɧɵɯ ɜɢɞɨɜ, ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɮɪɚɝɦɟɧɬɵ 

ɪɚɡɥɢɱɧɨɣ ɞɥɢɧɵ, ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɫɬɪɨɟɧɢɹ ɩɪɨɜɟɪɹɟɦɨɣ ɱɚɫɬɢ ɝɟɧɨɦɚ 

ɢɧɞɢɜɢɞɭɭɦɚ, ɚ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɜɨɡɦɨɠɧɚ ɢɯ ɢɞɟɧɬɢɮɢɤɚɰɢɹ. ɉɨɥɧɨɟ 

ɫɨɜɩɚɞɟɧɢɟ ɪɟɫɬɪɢɤɰɢɨɧɧɵɯ ɤɚɪɬɢɧ ɩɨ ɧɟɫɤɨɥɶɤɢɦ ɪɟɫɬɪɢɤɬɚɡɚɦ ɭɤɚɡɵɜɚɟɬ 

ɧɚ ɛɥɢɡɤɨɪɨɞɫɬɜɟɧɧɨɫɬɶ ɞɚɧɧɵɯ ɲɬɚɦɦɨɜ [28]. 

ɇɟɫɦɨɬɪɹ ɧɚ ɬɨ, ɱɬɨ ɫɟɤɜɟɧɢɪɨɜɚɧɢɟ ȾɇɄ ɦɨɠɟɬ ɨɩɪɟɞɟɥɢɬɶ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɛɨɥɟɟ ɬɨɱɧɨ, ɉȾɊɎ ɛɵɥ ɪɚɡɪɚɛɨɬɚɧ ɤɚɤ ɩɟɪɜɵɣ ɢ 

ɞɟɲɟɜɵɣ ɦɟɬɨɞ ɞɥɹ ɦɚɫɫɨɜɨɝɨ ɩɪɢɦɟɧɟɧɢɹ. ɐɟɧɚ ɚɧɚɥɢɡɚ ɡɚɜɢɫɢɬ ɬɨɥɶɤɨ ɨɬ 

ɰɟɧɵ ɪɟɫɬɪɢɤɬɚɡɵ, ɧɟ ɬɪɟɛɭɟɬ ɜɵɫɨɤɨɣ ɤɜɚɥɢɮɢɤɚɰɢɢ ɩɟɪɫɨɧɚɥɚ ɢ 

ɞɨɪɨɝɨɫɬɨɹɳɟɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɜɫɟɦ ɧɟɨɛɯɨɞɢɦɵɦ ɨɫɧɚɳɟɧɚ ɥɸɛɚɹ ɉɐɊ-

ɥɚɛɨɪɚɬɨɪɢɹ, ɡɚɧɢɦɚɸɳɚɹɫɹ, ɧɚɩɪɢɦɟɪ, ɞɢɚɝɧɨɫɬɢɤɨɣ ɢɧɮɟɤɰɢɣ, ɜɨɡɦɨɠɧɨ 

ɝɟɧɨɬɢɩɢɪɨɜɚɧɢɟ ɟɞɢɧɢɱɧɵɯ ɨɛɪɚɡɰɨɜ ȾɇɄ. 
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2 Ɇɚɬɟɪɢɚɥɵ ɢ ɦɟɬɨɞɵ 

2.1 Ɉɛɴɟɤɬɵ ɢɞɟɧɬɢɮɢɤɚɰɢɢ 

Ɉɛɪɚɡɰɵ ɛɢɨɦɚɫɫɵ ɩɨɱɜɟɧɧɵɯ ɛɚɤɬɟɪɢɣ ɛɵɥɢ ɩɪɟɞɨɫɬɚɜɥɟɧɵ Ɉɥɶɝɨɣ 

Ʉɨɧɞɪɚɬɟɧɤɨ, ɦɚɝɢɫɬɪɚɧɬɨɦ ɤɚɮɟɞɪɵ ɛɢɨɬɟɯɧɨɥɨɝɢɢ ɢɡ ɝɪɭɩɩɵ ɢɧɞɢɣɫɤɨɝɨ 

ɢɫɫɥɟɞɨɜɚɬɟɥɹ ɋɚɟɞɚ Ȼɚɤɟɪɚ. 

Ɉɛɪɚɡɰɵ ɛɚɤɬɟɪɢɣ Escherichia coli, Bacillus thuringiensis, Bacillus 

toyonensis, Bacillus siamensis, Roseovarius tolerans, Klebsiella pneumonia, 

ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɜ ɪɚɛɨɬɟ ɜ ɤɚɱɟɫɬɜɟ ɦɚɪɤɟɪɨɜ ɞɥɹ ɛɨɥɟɟ ɬɨɱɧɨɝɨ ɨɩɪɟɞɟɥɟɧɢɹ 

ɞɥɢɧ ɮɪɚɝɦɟɧɬɨɜ ɪɟɫɬɪɢɤɰɢɢ ɢɫɫɥɟɞɭɟɦɵɯ ɨɛɪɚɡɰɨɜ. 

2.2 Ɇɟɬɨɞɢɤɚ ɩɪɨɜɟɞɟɧɢɹ ɚɦɩɥɢɮɢɤɚɰɢɢ ɢ ɪɟɫɬɪɢɤɰɢɢ in siliсo 

In silico — ɷɬɨ ɥɚɬɢɧɫɤɨɟ ɮɪɚɡɚ, ɤɨɬɨɪɚɹ ɭɩɨɬɪɟɛɥɹɟɬɫɹ ɜ ɡɧɚɱɟɧɢɢ 

«ɫɞɟɥɚɧɨ ɫ ɩɨɦɨɳɶɸ ɤɨɦɩɶɸɬɟɪɚ ɢɥɢ ɫ ɩɨɦɨɳɶɸ ɤɨɦɩɶɸɬɟɪɧɨɣ 

ɫɢɦɭɥɹɰɢɢ». Ɏɪɚɡɭ ɫɬɚɥɢ ɭɩɨɬɪɟɛɥɹɬɶ ɩɨ ɚɧɚɥɨɝɢɢ ɫ in vivo ɢɥɢ in vitro, 

ɤɨɬɨɪɵɟ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɜ ɛɢɨɥɨɝɢɢ. Ʌɚɬɵɧɢ in silico ɧɢɱɟɝɨ ɧɟ ɡɧɚɱɢɬ; 

ɷɬɨ ɢɫɤɭɫɫɬɜɟɧɧɨ ɫɨɡɞɚɧɧɚɹ ɮɪɚɡɚ. 

Ɏɪɚɡɚ «in silico» ɭɩɨɬɪɟɛɢɦɚ ɬɨɥɶɤɨ ɜ ɫɥɭɱɚɹɯ, ɤɨɝɞɚ ɫ ɩɨɦɨɳɶɸ 

ɤɨɦɩɶɸɬɟɪɚ ɫɨɡɞɚɸɬ ɦɨɞɟɥɢ ɩɪɨɰɟɫɫɨɜ, ɩɪɨɢɫɯɨɞɹɳɢɯ ɜ ɩɪɢɪɨɞɟ ɢɥɢ ɜ 

ɥɚɛɨɪɚɬɨɪɧɵɯ ɭɫɥɨɜɢɹɯ. ɗɬɨ ɨɬɧɨɫɢɬɫɹ ɤɨ ɜɫɟɦ ɟɫɬɟɫɬɜɟɧɧɵɦ ɧɚɭɤɚɦ. ɇɨ ɜ 

ɞɪɭɝɢɯ ɫɥɭɱɚɹɯ ɮɪɚɡɵ «ɤɨɦɩɶɸɬɟɪɧɵɟ ɪɚɫɱɟɬɵ» ɢ «in silico» ɧɟ 

ɬɨɠɞɟɫɬɜɟɧɧɵ [29]. 

ȼɢɪɬɭɚɥɶɧɚɹ ɩɨɥɢɦɟɪɚɡɧɚɹ ɰɟɩɧɚɹ ɪɟɚɤɰɢɹ (ɉɐɊ in silico, ɰɢɮɪɨɜɚɹ 

ɉɐɊ, ɷɥɟɤɬɪɨɧɧɚɹ ɉɐɊ, ɟ-ɉɐɊ) — ɦɚɬɟɦɚɬɢɱɟɫɤɢɣ ɦɟɬɨɞ ɤɨɦɩɶɸɬɟɪɧɨɝɨ 

ɚɧɚɥɢɡɚ ɬɟɨɪɟɬɢɱɟɫɤɨɣ ɩɨɥɢɦɟɪɚɡɧɨɣ ɰɟɩɧɨɣ ɪɟɚɤɰɢɢ, ɢɫɩɨɥɶɡɭɸɳɢɣ 

ɞɚɧɧɵɟ ɨ ɧɭɤɥɟɨɬɢɞɧɵɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɹɯ ɩɪɚɣɦɟɪɨɜ (ɢɥɢ ȾɇɄ-ɡɨɧɞɨɜ) 

ɞɥɹ ɩɪɟɞɫɤɚɡɚɧɢɹ ɚɦɩɥɢɮɢɤɚɰɢɢ ɮɪɚɝɦɟɧɬɨɜ ɝɟɧɨɦɚ, ɯɪɨɦɨɫɨɦɵ, ɢɥɢ 

ɞɪɭɝɨɝɨ ɭɱɚɫɬɤɚ ȾɇɄ 

ɂɡ Gen Bank [30] ɛɟɪɭɬ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɝɟɧɚ. ȼɢɪɬɭɚɥɶɧɨ 

ɩɨɥɭɱɚɸɬ ɚɦɩɥɢɤɨɧɵ, ɢɫɩɨɥɶɡɭɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɩɪɚɣɦɟɪɵ. Ⱦɚɧɧɵɟ 

https://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%BE%D0%B8%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D0%B8%D0%BC%D0%B5%D1%80%D0%B0%D0%B7%D0%BD%D0%B0%D1%8F_%D1%86%D0%B5%D0%BF%D0%BD%D0%B0%D1%8F_%D1%80%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B0%D0%B9%D0%BC%D0%B5%D1%80
https://ru.wikipedia.org/wiki/%D0%94%D0%9D%D0%9A-%D0%B7%D0%BE%D0%BD%D0%B4
https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BD%D0%BE%D0%BC
https://ru.wikipedia.org/wiki/%D0%A5%D1%80%D0%BE%D0%BC%D0%BE%D1%81%D0%BE%D0%BC
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ɡɚɧɨɫɹɬ ɜ ɩɪɨɝɪɚɦɦɭ ɞɥɹ ȾɇɄ ɚɧɚɥɢɡɚ pDRAW32 [31]. ȼ ɧɟɣ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ 

ɪɟɫɬɪɢɤɰɢɢ ɜɵɛɢɪɚɸɬ ɧɭɠɧɵɟ ɪɟɫɬɪɢɤɬɚɡɵ ɢɡ ɛɚɡɵ ɞɚɧɧɵɯ ɩɪɨɝɪɚɦɦɵ. 

Ⱦɚɧɧɵɟ ɨ ɮɪɚɝɦɟɧɬɚɯ ɪɟɫɬɪɢɤɰɢɢ ɦɨɠɟɬ ɛɵɬɶ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɝɪɚɮɢɱɟɫɤɨɦ ɢ 

ɬɟɤɫɬɨɜɨɦ ɜɢɞɟ. Ⱦɚɥɟɟ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ  ɜɢɪɬɭɚɥɶɧɨɝɨ ɝɟɥɶ-ɷɥɟɤɬɪɨɮɨɪɟɡɚ 

ɜɵɛɢɪɚɸɬ ɦɚɪɤɟɪ ɢ ɤɨɧɰɟɧɬɪɚɰɢɸ ɝɟɥɹ. ɉɪɨɝɪɚɦɦɚ ɩɪɟɞɫɬɚɜɥɹɟɬ 

ɜɢɪɬɭɚɥɶɧɵɟ ɷɥɟɤɬɪɨɮɨɪɟɝɪɚɦɦɵ ɞɥɹ ɤɚɠɞɨɣ ɪɟɫɬɪɢɤɬɚɡɵ. 

2.3 Ɇɟɬɨɞɢɤɚ ɜɵɞɟɥɟɧɢɹ ȾɇɄ 

Ȼɚɤɬɟɪɢɚɥɶɧɭɸ ɝɟɧɨɦɧɭɸ ȾɇɄ ɜɵɞɟɥɹɸɬ ɩɪɢ ɩɨɦɨɳɢ ɧɚɛɨɪɚ SILICA 

uni ɫɨɝɥɚɫɧɨ ɩɪɢɥɨɠɟɧɧɨɣ ɢɧɫɬɪɭɤɰɢɢ. Ɇɟɬɨɞ ɜɵɞɟɥɟɧɢɹ ɨɫɧɨɜɚɧ ɧɚ 

ɷɮɮɟɤɬɢɜɧɨɦ ɜɵɯɨɞɟ ɝɟɧɨɦɧɨɣ ȾɇɄ ɡɚ ɫɱɟɬ ɥɢɡɢɪɭɸɳɟɝɨ ɪɚɫɬɜɨɪɚ. ȾɇɄ 

ɧɚɯɨɞɢɬɫɹ ɜ ɜɟɪɯɧɟɣ ɮɚɡɟ. Ɂɚɬɟɦ ɜɟɪɯɧɸɸ ɮɚɡɭ ɫ ȾɇɄ ɩɟɪɟɧɨɫɹɬ ɜ ɧɨɜɵɟ 

ɩɪɨɛɢɪɤɭ ɢ ɞɨɛɚɜɥɹɸɬ ɤ ɧɟɣ ɫɭɫɩɟɧɡɢɸ ɫɨɪɛɟɧɬɚ, ɫ ɤɨɬɨɪɵɦ ɨɧɚ ɫɜɹɡɵɜɚɟɬɫɹ, 

ɩɟɪɟɦɟɲɢɜɚɸɬ ɢ ɨɫɬɚɜɥɹɸɬ ɧɚ ɧɟɤɨɬɨɪɨɟ ɜɪɟɦɹ, ɞɚɥɟɟ ɰɟɧɬɪɢɮɭɝɢɪɭɸɬ. 

ɍɛɢɪɚɸɬ ɫɭɩɟɪɧɚɬɚɧɬ. ȼɫɬɪɹɯɢɜɚɸɬ ɧɚ ɜɨɪɬɟɤɫɟ ɢ ɰɟɧɬɪɢɮɭɝɢɪɭɸɬ ɨɞɢɧ ɪɚɡ 

ɩɨɫɥɟ ɞɨɛɚɜɥɟɧɢɹ ɨɬɦɵɜɨɱɧɨɝɨ ɪɚɫɬɜɨɪɚ №1 ɢ ɞɜɚ ɪɚɡɚ ɩɨɫɥɟ ɪɚɫɬɜɨɪɚ №2, 

ɤɚɠɞɵɣ ɪɚɡ ɫɧɢɦɚɹ ɧɚɞɨɫɚɞɨɱɧɭɸ ɠɢɞɤɨɫɬɶ ɩɟɪɟɞ ɞɨɛɚɜɥɟɧɢɟɦ ɫɥɟɞɭɸɳɟɝɨ 

ɪɚɫɬɜɨɪɚ. Ɉɱɢɳɟɧɧɚɹ ɛɚɤɬɟɪɢɚɥɶɧɚɹ ȾɇɄ ɜ ɨɫɚɞɤɟ ɫɭɲɚɬ ɜ ɬɟɪɦɨɫɬɚɬɟ ɢ 

ɷɥɸɢɪɭɸɬ ɷɥɸɢɪɭɸɳɢɦ ɪɚɫɬɜɨɪɨɦ, ɡɚɬɟɦ ɜɧɨɜɶ ɬɟɪɦɨɫɬɚɬɢɪɭɸɬ. 

ɋɨɞɟɪɠɢɦɨɟ ɩɪɨɛɢɪɨɤ ɜɫɬɪɹɯɢɜɚɸɬ ɧɚ ɜɨɪɬɟɤɫɟ, ɰɟɧɬɪɢɮɭɝɢɪɭɸɬ. 

ɋɭɩɟɪɧɚɬɚɧɬ ɫ ȾɇɄ ɩɟɪɟɧɨɫɹɬ ɜ ɱɢɫɬɵɟ ɩɪɨɛɢɪɤɢ. 

2.4 ɉɪɨɜɟɞɟɧɢɟ ɷɥɟɤɬɪɨɮɨɪɟɡɚ 

ȼ ɮɨɪɦɭ ɞɥɹ ɚɝɚɪɨɡɵ ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɝɪɟɛɟɧɤɭ. 0,85 ɝ ɚɝɚɪɨɡɵ 

ɫɦɟɲɢɜɚɸɬ ɫ  50 ɦɥ ɛɭɮɟɪɚ ɌȻȿ, ɩɨɥɭɱɟɧɧɭɸ ɫɦɟɫɶ (1,7%) ɧɚɝɪɟɜɚɸɬ 1 

ɦɢɧɭɬɭ ɜ ɋȼɑ-ɩɟɱɢ ɞɨ ɨɛɪɚɡɨɜɚɧɢɹ ɪɚɜɧɨɦɟɪɧɨɣ ɫɭɫɩɟɧɡɢɢ. ɉɨɥɭɱɟɧɧɭɸ 

ɫɭɫɩɟɧɡɢɸ  ɨɯɥɚɠɞɚɸɬ ɢ ɡɚɥɢɜɚɸɬ ɜ ɮɨɪɦɭ. Ƚɟɥɶ ɨɫɬɚɜɥɹɸɬ ɧɚ 30 ɦɢɧɭɬ ɞɥɹ 

ɡɚɫɬɵɜɚɧɢɹ. ɉɨɫɥɟ ɬɨɝɨ ɤɚɤ ɝɟɥɶ ɡɚɬɜɟɪɞɟɥ, ɝɪɟɛɟɧɤɭ ɢɡɜɥɟɤɚɸɬ ɢ ɩɨɞɥɨɠɤɭ ɫ 

ɝɟɥɟɦ ɩɟɪɟɦɟɳɚɸɬ ɜ ɷɥɟɤɬɪɨɮɨɪɟɡɧɭɸ ɤɚɦɟɪɭ (Ɇini-Sub Cell GT, Bio-Rad). ȼ 

ɥɭɧɤɢ ɧɚɧɨɫɹɬ ɡɚɪɚɧɟɟ ɩɪɢɝɨɬɨɜɥɟɧɧɵɟ ɜ ɩɥɚɧɲɟɬɟ ɩɪɨɛɵ ȾɇɄ ɢ ɩɨ ɛɨɤɚɦ 
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ȾɇɄ Ɇɚɪɤɟɪɵ. Ⱦɚɥɟɟ ɝɟɥɶ ɡɚɥɢɜɚɸɬ ɌȻȿ ɛɭɮɟɪɨɦ ɞɨ ɦɟɬɤɢ. 

ɗɥɟɤɬɪɨɮɨɪɟɡɧɭɸ ɤɚɦɟɪɭ ɡɚɤɪɵɜɚɸɬ ɢ ɩɪɢɫɨɟɞɢɧɹɸɬ ɷɥɟɤɬɪɨɞɵ ɤ ɢɫɬɨɱɧɢɤɭ 

ɧɚɩɪɹɠɟɧɢɹ (ȼio-Rad PowerPac HV). ɗɥɟɤɬɪɨɮɨɪɟɡ ɩɪɨɯɨɞɢɬ ɜ ɬɟɱɟɧɢɟ 1,5-2 

ɱɚɫɨɜ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɧɚɩɪɹɠɟɧɧɨɫɬɶɸ 70-100ȼ. ɉɨ ɨɤɨɧɱɚɧɢɸ ɪɚɡɞɟɥɟɧɢɹ 

ɩɨɞɥɨɠɤɭ ɫ ɝɟɥɟɦ ɜɵɧɢɦɚɸɬ ɢ ɩɨɦɟɳɚɸɬ ɜ ɤɪɚɫɹɳɢɣ ɪɚɫɬɜɨɪ ɛɪɨɦɢɫɬɨɝɨ 

ɷɬɢɞɢɹ (1 ɦɤɝ/ɦɥ). ɉɨɫɥɟ 30 ɦɢɧ. ɩɨɞɥɨɠɤɭ ɜɦɟɫɬɟ ɫ ɝɟɥɟɦ ɩɪɨɦɵɜɚɸɬ ɜ 

ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ ɜɨɞɟ. ɉɨɫɥɟ ɝɟɥɶ ɩɨɦɟɳɚɸɬ ɜ ɬɪɚɧɫɢɥɥɸɦɢɧɚɬɨɪ ɩɨɞ 

ɭɥɶɬɪɚɮɢɨɥɟɬ  ɝɟɥɶ-ɞɨɤɭɦɟɧɬɢɪɭɸɳɟɣ ɫɢɫɬɟɦɵ (Bio-Rad Gel Doc XR) ɢ 

ɩɨɥɭɱɚɸɬ ɷɥɟɤɬɪɨɮɨɪɟɝɪɚɦɦɵ ɨɛɪɚɡɰɨɜ. 

2.5 ɉɪɨɜɟɞɟɧɢɟ ɉɐɊ 

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɟɚɤɰɢɢ ɉɐɊ ɬɪɟɛɭɸɬɫɹ ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɚɹ ɜɨɞɚ, 10-

ɤɪɚɬɧɵɣ ɛɭɮɟɪ, dNTP, ɩɪɚɣɦɟɪɵ (500L ɢ 1350R – ɞɥɹ ɚɦɩɥɢɤɨɧɨɜ ɪɚɡɦɟɪɨɜ 

900 ɩ.ɨ., 8F ɢ 1492R – 1500 ɩ.ɨ.), MgCl2, ɨɛɪɚɡɰɵ ɜɵɞɟɥɟɧɧɨɣ ȾɇɄ, Hot start 

ȾɇɄ-ɩɨɥɢɦɟɪɚɡɚ (ɫɢɛɷɧɡɢɦ). ȼɫɟ ɤɨɦɩɨɧɟɧɬɵ, ɤɪɨɦɟ ɨɛɪɚɡɰɨɜ ɫɦɟɲɢɜɚɸɬ 

ɜ ɨɞɧɨɣ ɩɪɨɛɢɪɤɟ. Ɂɚɬɟɦ ɜ ɪɚɡɧɵɟ ɩɪɨɛɢɪɤɢ ɞɨɛɚɜɥɹɸɬ ɞɚɧɧɭɸ ɫɦɟɫɶ, ɚ 

ɬɚɤɠɟ ɪɚɡɧɵɟ ɨɛɪɚɡɰɵ ȾɇɄ. Ⱦɚɥɟɟ ɩɪɨɛɵ ɩɨɦɟɳɚɸɬ ɜ ɚɦɥɢɮɢɤɚɬɨɪ Bio-rad 

– MJ Mini Personal Thermal Cycler. ɉɐɊ ɩɪɨɯɨɞɢɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ 

ɩɪɨɝɪɚɦɦɨɣ: 

1. 95°C – 4:00; 

2. 95°C – 0:16; 

3. 58°C – 0:22; 

4. 72°C – 1:55; 

5. GO TO 2   36 times; 

6. 72°C – 6:30; 

7. 4°C – 18:00:00; 

8. END  

Ⱦɚɥɟɟ ɩɨɥɭɱɟɧɧɵɟ ɚɦɩɥɢɤɨɧɵ ɩɨɞɜɟɪɝɚɸɬ ɷɥɟɤɬɪɨɮɨɪɟɡɭ. 
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Hot Start Taq ȾɇɄ-ɩɨɥɢɦɟɪɚɡɚ [19] - ɫɥɨɠɧɨɣ ɫɦɟɫɶ ɬɟɪɦɨɫɬɚɛɢɥɶɧɨɣ 

Taq ȾɇɄ-ɩɨɥɢɦɟɪɚɡɵ ɦɨɥɟɤɭɥɹɪɧɨɣ ɦɚɫɫɨɣ 94 kD (ɢɡ ɪɟɤɨɦɛɢɧɚɧɬɧɨɝɨ 

ɲɬɚɦɦɚ E.coli ɷɤɫɩɪɟɫɫɢɪɭɸɳɟɝɨ ɝɟɧ ȾɇɄ-ɩɨɥɢɦɟɪɚɡɵ ɢɡ Thermus aquaticus 

YT1) ɢ ɫɩɟɰɢɮɢɱɟɫɤɢɯ ɦɨɧɨɤɥɨɧɚɥɶɧɵɯ ɚɧɬɢɬɟɥ. Hot Start Taq ɩɨɥɢɦɟɪɚɡɚ 

ɧɟɚɤɬɢɜɧɚ ɜ ɭɫɥɨɜɢɹɯ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɪɟɚɤɰɢɢ ɚɦɩɥɢɮɢɤɚɰɢɢ. ɗɬɨ ɩɨɡɜɨɥɹɟɬ 

ɢɫɤɥɸɱɚɬɶ ɨɲɢɛɨɱɧɨɟ ɩɪɚɣɦɢɪɨɜɚɧɢɟ ɧɚ ɫɬɚɞɢɢ ɩɨɞɝɨɬɨɜɤɢ. Hot Start Taq ɧɟ 

ɧɭɠɧɨ ɧɚɝɪɟɜɚɬɶ ɞɥɹ ɚɤɬɢɜɚɰɢɢ ɮɟɪɦɟɧɬɚ. ɇɟɚɤɬɢɜɧɵɣ ɤɨɦɩɥɟɤɫ Hot Start 

Taq ɞɢɫɫɨɰɢɢɪɭɟɬ ɚɜɬɨɦɚɬɢɱɟɫɤɢ ɩɪɢ ɩɨɜɵɲɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɜɵɲɟ + 70 °C, 

ɩɪɢɜɨɞɹ ɤ ɚɤɬɢɜɚɰɢɢ ȾɇɄ-ɩɨɥɢɦɟɪɚɡɵ. 

2.6 ɉɪɨɜɟɞɟɧɢɟ ɪɟɚɤɰɢɢ ɪɟɫɬɪɢɤɰɢɢ 

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɟɚɤɰɢɢ ɪɟɫɬɪɢɤɰɢɢ ɬɪɟɛɭɸɬɫɹ ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɚɹ ɜɨɞɚ, 

ɛɭɮɟɪ (ɞɥɹ ɤɚɠɞɨɣ ɪɟɫɬɪɢɤɬɚɡɵ ɫɜɨɣ), ɛɵɱɢɣ ɫɵɜɨɪɨɬɨɱɧɵɣ ɚɥɶɛɭɦɢɧ BSA, 

ɪɟɫɬɪɢɤɬɚɡɚ. ȼ ɨɬɞɟɥɶɧɵɟ ɩɪɨɛɢɪɤɢ ɞɨɛɚɜɥɹɸɬ ɞɚɧɧɭɸ ɫɦɟɫɶ ɢ ɚɦɩɥɢɤɨɧɵ 

ɨɛɪɚɡɰɨɜ. ɉɪɨɛɵ ɩɨɦɟɳɚɸɬ ɜ ɬɟɪɦɨɫɬɚɬ Eppendorf – ThermoStat plus ɧɚ 6 

ɱɚɫɨɜ. Ɍɟɦɩɟɪɚɬɭɪɚ ɞɥɹ ɤɚɠɞɨɣ ɪɟɫɬɪɢɤɬɚɡɵ ɫɜɨɹ. ɉɨɫɥɟ ɩɪɨɞɭɤɬɵ 

ɪɟɫɬɪɢɤɰɢɢ ɩɨɞɜɟɪɝɚɸɬ ɷɥɟɤɬɪɨɮɨɪɟɡɭ ɞɥɹ ɜɢɡɭɚɥɢɡɚɰɢɢ ɪɟɡɭɥɶɬɚɬɨɜ. 
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3 Ɋɟɡɭɥɶɬɚɬɵ 

ɂɡ ɬɟɤɫɬɚ ɛɚɤɚɥɚɜɪɫɤɨɣ ɪɚɛɨɬɵ ɢɡɴɹɬɵ ɪɟɡɭɥɶɬɚɬɵ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɣ 

ɞɟɹɬɟɥɶɧɨɫɬɢ, ɤɨɬɨɪɵɟ ɢɦɟɸɬ ɩɨɬɟɧɰɢɚɥɶɧɭɸ ɤɨɦɦɟɪɱɟɫɤɭɸ ɧɚɭɱɧɭɸ 

ɰɟɧɧɨɫɬɶ ɜ ɫɢɥɭ ɧɟɢɡɜɟɫɬɧɨɫɬɢ ɢɯ ɬɪɟɬɶɢɦ ɥɢɰɚɦ. 
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ɉɪɢɥɨɠɟɧɢɟ - Ⱥ 

Ɍɚɛɥɢɰɚ 1 – Ɋɟɫɬɪɢɤɰɢɨɧɧɵɣ ɚɧɚɥɢɡ ɚɦɩɥɢɤɨɧɨɜ 500L-1350R 

 Arthrobacter 
globiformis  

Agrobacterium 
Tumefaciens 

Achromobacter 
Xylosoxidans  

Micrococcus 
Luteus 

AluI 
286  209  207  

132  64 
244  208  130  
126  104  85 

333  212  209 
104  31 

286   209   207   
132   64 

BstUI 
438  260  118  68   

14 
444   439  14 291  185  154  

104   87  39  15  
14 

438   260   118   
68  14 

MboI 
378   353  114   

53 
845   52 774   52   51   12 378   353  114   

53 

HhaI 
301  253  157  

156  31 
298  281 139  

115  64 
293   276   252  

68 
301   253  187   

157 

FatI 
256  144  98  81  
67  59  54  47  36  

29  27 

434   149   124  
110  46   34 

244  236  159  
143  61  46 

256  144  98  81  
67  59  54  47  36  

29  27 

HaeIII  
384  207  146  
107  34  20 

416  179  171  
111  20 

356  325   200   8 384   314   146   
34   20 

HpyCH4IV 
289  281  187  59  

30   30  22 
616   147  66   38   

30 
651   148   38   

30  22 
319   281   187   

59   30  22 

HpaII  
378  125  93  82  
57  48  42  36  24  

13 

651   222   24 392  133   130   
118   81   24   11 

539   93   82   57   
48  42   24   13 

RsaI 
357   252   147  

128   14 
505  378   14 498  377   14 357   252   147  

128   14 

MluCI 
452  245  116  45  

40 
453  223  116  45  

40 20 
446   242   116  

45   40 
452   245   116  

45  40 

BfaI 
521  175 138  64 802  63  32 513   175  138   

63 
521   175  138   

64 

TaqI 
450   361   87 448   315   86   

48 
447   356   86 450   320   87   

41 

MseI 
319  233   134   

126   86 
316   277   138  

80   52   34 
311   264   136   
68   52  38   20 

319   253   134  
106  86 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1 – Ɋɟɫɬɪɢɤɰɢɨɧɧɵɣ ɚɧɚɥɢɡ ɚɦɩɥɢɤɨɧɨɜ 500L-1350R 

 Bacillus Pumilus Bacillus 
amyloliquefaciens 

Bacillus Cereus Pseudomonas 
fluorescens 

AluI 349 265 207 73 349 265 207 73 
556 186 73 58 

21 
209  207  196  
137  131  15 

BstUI 
445 381 39 15 

14 
445  294 87 39 15 

14 
294  209 186  87 

50 39 15 14 
392  296  87  50  

39   15  14  2 
MboI 606 187 51 50 606 187 51 50 606 238 50 780   103   12 

HhaI 595 299 595 299 
346  299  182 63 

4 
300   279   250   

64   2 

FatI 
437 159 148 106 

44 
437 159 148 106 

44 
269 168 148 125 

106 44 34 
434   205   150   

106 

HaeIII  457  417 20 457  417 20 457  383 34 20 
382   220   171   
59   34   20   9 

HpyCH4IV 
510 148 146 38 

29 23 
341 169 148 146 

38 29 23 
656 148 38 29 

23 
620   148   59   

38   30 

HpaII  
538 211 59 43 

23 11 9 
538  211 59 43 23 

11 9 
606  211 43 23 

11 
549   130   100   

81   24   11 

RsaI 501  379 14 501  379 14 379  355 146 14 
378   357   146   

14 

MluCI 
447 244 116 47 

40 
447 244 116 47 

40 
447 244 116 47 

40 
451   243   116   

45   40 

BfaI 
499 333 62 

499 333 62 
499 333 62 519   175   138   

63 
TaqI 450  359 85 450  359 85 450 444 448  361  86 

MseI 
315 278 134 86 

81 
278 181 134 134 

86 81 
271 270 134 86 

81 44 8 
318  277  134  52   

42   38   34 
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Ɍɚɛɥɢɰɚ 2 – Ɋɟɫɬɪɢɤɰɢɨɧɧɵɣ ɚɧɚɥɢɡ ɚɦɩɥɢɤɨɧɨɜ 8F-1492R 

 Arthrobacter 
globiformis  

Agrobacterium 
Tumefaciens  

Achromobacter 
Xylosoxidans  

Micrococcus 
Luteus strain  

AluI 
310 286 238 209 

208 201 35 

243 208 184 159 
144 126 125 85 

81 49 42 

436 328 212 209 
155 79 42 31 

310 286 237 209 
207 164 72 

BstUI 
382 260 225 166 
163 118 105 68 

542 443 166 100 
100 95 

291 245 185 154 
144 142   125 

104 87 15 

543   260  225   
166   118   105   

68 

MboI 
732 533 159 56 

7 
945 232 155 83 

24 7 
900 183 155 107 

77 51 12 7 
589   378   353   

158  7 

HhaI 
471 382 254 157 

156 42 25 
339 334 280 172 

115 67 13 9 
568 396 276 252 

669   406   253   
157 

FatI 
556 187 144 136 
98 67 60 54 47 

46 36 29 27 

526 308 149 124 
110 99 50 46 34 

397 301 236 159 
143 67 61 50 46 

32 

556   186   144   
136   98   67   59   
54   47  46   36   

29   27 

HaeIII  
460 228 207 146 
108 85 71 55 54 

34 22 17 

486 191 179 171 
123 111 85 66 34 

421 356 303 219 
100 85 8 

460   314  228   
146   85   69   55   
54   34   22   17 

HpyCH4IV 
373 349 281 187 
136 109 30 22 

615 513 147 133 
38 

651 323 148 133 
117 60 38 22 

373   319   281   
187   135  109   

59   22 

HpaII  

378 176 125 116 
93 84 82 77 67 
57 53 52 48 37 

17 13 12 

660 273 222 128 
127 22 14 

490 392 143 130 
127 118 81 11 

539   176  163   
116   93   82   76   
57   53   52   48   

17   13 

RsaI 
455 358 252 155 

147 120 
824 505 117 498 473 404 117 

455   357   252   
155   147   119 

MluCI 
559 527 245 116 

40 
556 353 222 139 

116 40 20 
503 349 242 196 

116 46 40 
557  527   245   

116   40 

BfaI 620 522 175 170 801 272 207 166 
513 403 175 166 

112 94 29 
620   521   175   

169 

TaqI 
877 362 148 55 

45 
839 315 189 55 

48 
892 356 189 55 

877   361   147  
55   45 

MseI 
674 425 135 126 

86 41 
419 385 276 138 

101 52 41 34 
538 414 264 136 

88 52 
462   424   253   
134   86   85  41 
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Ɉɤɨɧɱɚɧɢɟ ɬɚɛɥɢɰɵ 1 – Ɋɟɫɬɪɢɤɰɢɨɧɧɵɣ ɚɧɚɥɢɡ ɚɦɩɥɢɤɨɧɨɜ 8F-1492R 

 Bacillus Pumilus Bacillus 
amyloliquefaciens 

Bacillus Cereus Pseudomonas 
fluorescens 

AluI 
429 265 207 186 
178 88 85 73 

430 265 207 186 
177 173 73 

599 224 186 177 
174 74 5821 

403 234 209 207 
196 162 72 15 

BstUI 

 445   381  235   
166   144   125   

15 
445 294 235 166 
143 126 87 15 

 294   237   209   
184  166   143   

126   87   50   15  
2 

 392 389 296 142 
125 87 50 15 2 

MboI 
 694   296   187   
157   119   51  7 

695 296 187 156 
119 51 7 

814  298   238   
156  7 

906 260 206 83 
24 12 7 

HhaI 
 868   403  240 

869 402 240 
579   402   346   

182  2   2 
403 357 279 250 

207  2 

FatI 
 763   159   151   
148   138   106  

46 

764 159 150 148 
138 106 46 

 495  269   150   
148   140   125   

106   46  34 

552 336 209 150 
106 67 36 32 10 

HaeIII 
 598   457  309   

125   22 
599 457 309 124 

22 
 565   457  311   

124   34  22 
682 220 171 161 
123 59 39 34 9 

HpyCH4IV 
 510   401   148   
146   135  111   

38   22 

402 341 169 148 
146 134 111 38 

22 

 656  402  148   
134   113   38  

22    

651 287 168 148 
133 59 38 14 

HpaII  
 538   389   211   
129  81   64   59   

12   11   9   8 

538 390 211 145 
128 59 12 11 9 8 

 606   390   211   
147   128   12   

11  8 

549 490 130 127 
110 81 11 

RsaI 
 501  485   406   

119 
501 486 406 118 

 488   406  355  
146   118 

878 357 146 117 

MluCI 
557   554   244   

116   40 
558 553 244 116 

40 
 553  364   244   
196   116  40    

554 545 243 116 
40 

BfaI 
 763   333  247   

168 
764 333 247 167 

 553   333   249   
211  167 

519 403 175 111 
110 95 71 14 

TaqI 
 906   359   191  

55 
907 359 190 55 

 771   549   138  
55 

893 361 189 55 

MseI 
592   421   278   

134   86 
593 278 239 181 

134 86 

527  376   270  
134   86    68   

44  8 

425 421 277 134 
93 52 42 34 20 
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ɉɪɢɥɨɠɟɧɢɟ - Ȼ 
Ɍɚɛɥɢɰɚ 3 - ɤɨɧɰɟɧɬɪɚɰɢɹ ɢ ɱɢɫɬɨɬɚ ɩɨɥɭɱɟɧɧɨɣ ȾɇɄ 

№ ɉɪɨɛɵ Ʉɨɧɰɟɧɬɪɚɰɢɹ, ɦɝ/ɦɥ ɑɢɫɬɨɬɚ ɩɪɟɩɚɪɚɬɚ  A260:A280 

1 60 1,90 

2 59 1,85 

3 26 1,82 

4 35 1,93 

5 56 1,82 

6 67 1,93 

7 36 1,90 

8 45 1,89 

 



 

 


