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ɊȿɎȿɊȺɌ 

Ɇɚɝɢɫɬɟɪɫɤɚɹ ɞɢɫɫɟɪɬɚɰɢɹ ɩɨ ɬɟɦɟ "ɋɨɜɪɟɦɟɧɧɵɟ ɦɟɬɨɞɵ 

ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɛɚɤɬɟɪɢɣ-ɚɧɬɚɝɨɧɢɫɬɨɜ ɝɪɢɛɨɜ" ɫɨɞɟɪɠɢɬ 63 ɫɬɪɚɧɢɰ 

ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 24 ɢɥɥɸɫɬɪɚɰɢɢ, 6 ɬɚɛɥɢɰ, 62 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ 

ɢɫɬɨɱɧɢɤɨɜ.  

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɚɧɬɚɝɨɧɢɫɬɵ ɝɪɢɛɨɜ, ɉȾɊɎ, ɝɟɧ 16S ɪɊɇɄ. 

ɐɟɥɶ ɞɚɧɧɨɣ ɪɚɛɨɬɵ: ɢɫɩɨɥɶɡɭɹ ɦɟɬɨɞ ɚɧɚɥɢɡɚ ɉȾɊɎ ɝɟɧɚ 16S-ɪɊɇɄ 

ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɟɫɬɪɢɤɬɚɡ Rsa I, Tru1 I, Bsn I, Sse9 I ɢ BstHH I 

ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɬɶ ɩɪɟɞɨɫɬɚɜɥɟɧɧɵɟ ɨɛɪɚɡɰɵ ɛɚɤɬɟɪɢɣ-ɚɧɬɚɝɨɧɢɫɬɨɜ ɝɪɢɛɨɜ. 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

1) ɉɪɨɜɟɫɬɢ ɚɧɚɥɢɡ ɉȾɊɎ in silico ɚɦɩɥɢɤɨɧɨɜ 500F-1350R ɢ 8F-1492R 

ɝɟɧɚ 16S-ɪɊɇɄ ɛɚɤɬɟɪɢɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɚɧɧɵɯ GenBank ɞɥɹ 

ɪɟɫɬɪɢɤɬɚɡ  Rsa I, Tru1 I, Bsn I, Sse9 I, BstHH I ɢ ɩɨɫɬɪɨɢɬɶ 

ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɷɥɟɤɬɪɨɮɨɪɟɝɪɚɦɦɵ; 

2)   ȼɵɞɟɥɢɬɶ ȾɇɄ ɢɡ ɛɢɨɦɚɫɫɵ ɛɚɤɬɟɪɢɣ-ɚɧɬɚɝɨɧɢɫɬɨɜ ɝɪɢɛɨɜ, 

ɨɩɪɟɞɟɥɢɬɶ ɟё ɤɨɧɰɟɧɬɪɚɰɢɸ ɢ ɤɚɱɟɫɬɜɨ; 

3) ɋ ɩɨɦɨɳɶɸ ɉɐɊ ɩɨɥɭɱɢɬɶ ɢ ɨɱɢɫɬɢɬɶ ɚɦɩɥɢɤɨɧɵ 500F-1350R ɢ 8F-

1492R ɝɟɧɚ 16S ɪɊɇɄ ɢɫɫɥɟɞɭɟɦɵɯ ɛɚɤɬɟɪɢɣ, ɩɨɞɜɟɪɝɧɭɬɶ ɚɦɩɥɢɤɨɧɵ 

ɪɟɫɬɪɢɤɰɢɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɟɫɬɪɢɤɬɚɡ Tru1 I, Rsa I, Bsn I ɢ 

ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɩɨɥɭɱɟɧɧɵɟ ɩɪɨɞɭɤɬɵ ɫ ɩɨɦɨɳɶɸ ɷɥɟɤɬɪɨɮɨɪɟɡɚ; 

4) ɋɪɚɜɧɢɬɶ ɩɨɥɭɱɟɧɧɵɟ in silico ɢ ɩɪɚɤɬɢɱɟɫɤɢ ɤɚɪɬɢɧɵ 

ɷɥɟɤɬɪɨɮɨɪɟɬɢɱɟɫɤɨɝɨ ɪɚɡɞɟɥɟɧɢɹ ɪɟɫɬɪɢɤɬɨɜ ɢ ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɬɶ 

ɜɢɞɵ ɛɚɤɬɟɪɢɣ. 

Ɉɞɧɢɦ ɢɡ ɩɟɪɫɩɟɤɬɢɜɧɵɯ ɢ ɫɨɜɪɟɦɟɧɧɵɯ ɦɟɬɨɞɨɜ ɢɞɟɧɬɢɮɢɤɚɰɢɢ 

ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɹɜɥɹɟɬɫɹ ɢɞɟɧɬɢɮɢɤɚɰɢɹ ɩɨ ɦɚɪɤɟɪɧɨɦɭ ɝɟɧɭ 16S ɪɊɇɄ. 

Ɉɫɨɛɟɧɧɨɫɬɢ ɪɚɫɩɨɥɨɠɟɧɢɹ ɜɚɪɢɚɬɢɜɧɵɯ ɢ ɤɨɧɫɟɪɜɚɬɢɜɧɵɯ ɭɱɚɫɬɤɨɜ ɷɬɨɝɨ 

ɝɟɧɚ ɩɪɟɞɫɬɚɜɥɹɸɬ ɨɬɞɟɥɶɧɵɣ ɢɧɬɟɪɟɫ. ɉɨɷɬɨɦɭ ɞɟɬɚɥɶɧɨɟ ɢɡɭɱɟɧɢɟ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ɧɭɤɥɟɨɬɢɞɨɜ ɜ ɞɚɧɧɨɦ ɝɟɧɟ ɦɨɠɟɬ ɩɨɦɨɱɶ ɩɪɢ 

ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ. 
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Ɇɟɬɨɞ ɚɧɚɥɢɡɚ ɉȾɊɎ ɝɟɧɚ 16S ɪɊɇɄ ɩɪɢ ɭɫɥɨɜɢɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ 

ɩɨɞɛɨɪɚ ɷɧɞɨɧɭɤɥɟɚɡ ɪɟɫɬɪɢɤɰɢɢ, ɦɨɠɟɬ ɫɥɭɠɢɬɶ ɭɞɨɛɧɵɦ ɩɨɞɫɩɨɪɶɟɦ ɞɥɹ 

ɨɩɪɟɞɟɥɟɧɢɹ ɜɢɞɚ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɜ ɞɨɩɨɥɧɟɧɢɢ ɤ ɬɪɚɞɢɰɢɨɧɧɵɦ ɦɟɬɨɞɚɦ.  
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ȼȼȿȾȿɇɂȿ 

 Ȼɚɤɬɟɪɢɢ – ɞɪɟɜɧɟɣɲɚɹ ɝɪɭɩɩɚ ɨɪɝɚɧɢɡɦɨɜ. Ʌɸɞɢ ɧɚɭɱɢɥɢɫɶ ɢɯ 

ɢɫɩɨɥɶɡɨɜɚɬɶ ɜ ɩɢɳɟɜɨɣ ɩɪɨɦɵɲɥɟɧɧɨɫɬɢ, ɜ ɫɟɥɶɫɤɨɦ ɯɨɡɹɣɫɬɜɟ, ɜ 

ɦɟɞɢɰɢɧɟ, ɩɪɢ ɞɨɛɵɱɟ ɩɨɥɟɡɧɵɯ ɢɫɤɨɩɚɟɦɵɯ ɢ ɜɨ ɦɧɨɝɢɯ ɞɪɭɝɢɯ ɫɮɟɪɚɯ 

ɠɢɡɧɢ ɱɟɥɨɜɟɤɚ. ȼ ɬɨ ɠɟ ɜɪɟɦɹ ɦɧɨɝɢɟ ɛɚɤɬɟɪɢɢ ɹɜɥɹɸɬɫɹ ɩɪɢɱɢɧɨɣ 

ɪɚɡɥɢɱɧɵɯ ɡɚɛɨɥɟɜɚɧɢɣ. 

Ɇɧɨɝɢɟ ɜɢɞɵ ɛɚɤɬɟɪɢɣ ɨɬɜɟɬɫɬɜɟɧɧɵ ɡɚ ɜɚɠɧɵɟ ɚɫɩɟɤɬɵ ɠɢɡɧɢ, 

ɩɨɷɬɨɦɭ ɧɟɨɛɯɨɞɢɦɨ ɭɦɟɬɶ ɛɵɫɬɪɨ ɢ ɬɨɱɧɨ ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɬɶ ɢɯ. 

Ɇɟɬɨɞ ɚɧɚɥɢɡɚ ɩɨɥɢɦɨɪɮɢɡɦa ɞɥɢɧ ɪɟɫɬɪɢɤɰɢɨɧɧɵɯ ɮɪɚɝɦɟɧɬɨɜ 

(ɉȾɊɎ, Amplified rDNA Restriction Analysis – ARDRA) ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ 

ɧɚɢɦɟɧɟɟ ɧɟɞɨɪɨɝɢɯ, a ɝɥɚɜɧɨɟ ɛɵɫɬɪɵɯ ɦɟɬɨɞɨɜ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɛɚɤɬɟɪɢɣ. 

ɂɫɩɨɥɶɡɭɹ ɞɚɧɧɵɣ ɦeɬɨɞ, ɪɟɡɭɥɶɬɚɬ ɦɨɠɧɨ ɩɨɥɭɱɢɬɶ ɜ ɬɟɱɟɧɢɟ ɞɧɹ.  

ȼ ɞɚɧɧɨɣ ɪɚɛɨɬɟ ɩɨɤɚɡɚɧɨ ɩɪɢɦɟɧɟɧɢɟ ɦɟɬɨɞɚ ɚɧɚɥɢɡɚ ɉȾɊɎ ɞɥɹ 

ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ-ɚɧɬɚɝɨɧɢɫɬɨɜ ɝɪɢɛɨɜ. 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɪɚɛɨɬɵ 

Ɇɧɨɝɢɟ ɛɚɤɬɟɪɢɢ ɹɜɥɹɸɬɫɹ ɩɪɨɦɵɲɥɟɧɧɵɦɢ ɩɪɨɞɭɰɟɧɬɚɦɢ: 

1. Ɏɟɪɦɟɧɬɨɜ; 

2. Ɏɭɧɝɢɰɢɞɨɜ ɢ ɚɧɬɢɛɢɨɬɢɤɨɜ ɧɨɜɨɝɨ ɩɨɤɨɥɟɧɢɹ; 

3. Ⱥɦɢɧɨɤɢɫɥɨɬ; 

4. ȼɢɬɚɦɢɧɨɜ; 

5. Ɏɢɬɨɝɨɪɦɨɧɨɜ [1]. 

Ȼɚɤɬɟɪɢɢ ɚɤɬɢɜɧɨ ɫɩɨɫɨɛɫɬɜɭɸɬ ɪɨɫɬɭ ɪɚɫɬɟɧɢɣ ɜ ɫɟɥɶɫɤɨɦ ɯɨɡɹɣɫɬɜɟ, 

ɫɚɞɨɜɨɞɫɬɜɟ ɢ ɥɟɫɨɜɨɞɫɬɜɟ, ɚ ɬɚɤɠɟ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɨɱɢɫɬɤɟ 

(ɮɢɬɨɪɟɦɟɞɢɚɰɢɢ). ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɛɵɥɨ ɛɵ ɩɨɥɟɡɧɨ ɢɦɟɬɶ ɛɨɥɟɟ ɝɥɭɛɨɤɨɟ 

ɩɨɧɢɦɚɧɢɟ ɚɫɫɨɰɢɚɰɢɣ ɦɟɠɞɭ ɪɚɡɥɢɱɧɵɦɢ ɬɢɩɚɦɢ ɷɧɞɨɮɢɬɨɜ ɧɚ 

ɚɝɪɨɧɨɦɢɱɟɫɤɢ ɜɚɠɧɵɯ ɪɚɫɬɟɧɢɹɯ, ɞɚɧɧɵɟ ɡɧɚɧɢɹ ɪɚɫɲɢɪɹɬ ɩɨɧɢɦɚɧɢɟ 

ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɪɨɥɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɚ ɜɧɭɬɪɢ ɪɚɫɬɢɬɟɥɶɧɵɯ ɫɨɨɛɳɟɫɬɜ. 

Ⱦɪɭɝɨɣ, ɧɟ ɦɟɧɟɟ ɜɚɠɧɨɣ ɡɚɞɚɱɟɣ ɹɜɥɹɟɬɫɹ ɢɫɫɥɟɞɨɜɚɧɢɟ ɮɭɧɝɢɰɢɞɧɵɯ 

ɫɨɟɞɢɧɟɧɢɣ, ɫɢɧɬɟɡɢɪɭɟɦɵɯ ɷɧɞɨɮɢɬɚɦɢ. ɗɬɨ ɢɦɟɟɬ ɜɚɠɧɨɟ ɡɧɚɱɟɧɢɟ ɞɥɹ 
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ɦɟɞɢɰɢɧɵ, ɩɨɫɤɨɥɶɤɭ ɞɚɧɧɵɟ ɫɨɟɞɢɧɟɧɢɹ ɦɨɝɭɬ ɹɜɥɹɬɶɫɹ ɥɟɤɚɪɫɬɜɟɧɧɵɦɢ 

ɫɪɟɞɫɬɜɚɦɢ, ɨɛɥɚɞɚɸɳɢɦɢ ɧɢɡɤɨɣ ɬɨɤɫɢɱɧɨɫɬɶɸ ɞɥɹ ɱɟɥɨɜɟɤɚ. Ⱦɚɧɧɵɟ 

ɜɟɳɟɫɬɜɚ ɦɨɠɧɨ ɛɵɥɨ ɛɵ ɩɪɢɦɟɧɹɬɶ ɩɪɢ ɥɟɱɟɧɢɢ ɝɪɢɛɤɨɜɵɯ ɡɚɛɨɥɟɜɚɧɢɣ ɭ 

ɱɟɥɨɜɟɤɚ, ɡɚɱɚɫɬɭɸ ɜɨɡɧɢɤɚɸɳɢɦɢ ɩɨɫɥɟ ɢɡɛɵɬɨɱɧɨɝɨ ɩɪɢɦɟɧɟɧɢɹ 

ɚɧɬɢɛɢɨɬɢɤɨɜ, ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɟɦɵɯ ɞɥɹ ɥɟɱɟɧɢɹ ɛɚɤɬɟɪɢɚɥɶɧɵɯ ɢɧɮɟɤɰɢɣ.  

ȼ ɫɜɹɡɢ ɫ ɜɵɲɟɢɡɥɨɠɟɧɧɵɦ ɫɭɳɟɫɬɜɭɟɬ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɭɦɟɬɶ ɬɨɱɧɨ ɢ 

ɩɪɚɜɢɥɶɧɨ ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɬɶ ɜɢɞɵ ɛɚɤɬɟɪɢɣ-ɚɧɬɚɝɨɧɢɫɬɨɜ ɝɪɢɛɨɜ. ɉɨɷɬɨɦɭ 

ɦɵ ɪɟɲɢɥɢ ɧɚɣɬɢ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɟɲɟɜɵɟ ɢ ɢɧɮɨɪɦɚɬɢɜɧɵɟ ɪɟɫɬɪɢɤɬɚɡɵ ɞɥɹ 

ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɞɚɧɧɵɯ ɛɚɤɬɟɪɢɣ. 

ɐɟɥɶ ɞɚɧɧɨɣ ɪɚɛɨɬɵ: ɢɫɩɨɥɶɡɭɹ ɦɟɬɨɞ ɚɧɚɥɢɡɚ ɉȾɊɎ ɝɟɧɚ 16S-ɪɊɇɄ 

ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɟɫɬɪɢɤɬɚɡ Rsa I, Tru1 I, Bsn I, Sse9 I ɢ BstHH I 

ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɬɶ ɩɪɟɞɨɫɬɚɜɥɟɧɧɵɟ ɨɛɪɚɡɰɵ ɛɚɤɬɟɪɢɣ-ɚɧɬɚɝɨɧɢɫɬɨɜ ɝɪɢɛɨɜ. 

ɇɚ ɨɫɧɨɜɚɧɢɢ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ ɛɵɥɢ ɨɩɪɟɞɟɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

1) ɉɪɨɜɟɫɬɢ ɚɧɚɥɢɡ ɉȾɊɎ in silico ɚɦɩɥɢɤɨɧɨɜ 500F-1350R ɢ 8F-1492R 

ɝɟɧɚ 16S-ɪɊɇɄ ɛɚɤɬɟɪɢɣ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɞɚɧɧɵɯ GenBank ɞɥɹ 

ɪɟɫɬɪɢɤɬɚɡ  Rsa I, Tru1 I, Bsn I, Sse9 I, BstHH I ɢ ɩɨɫɬɪɨɢɬɶ 

ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɷɥɟɤɬɪɨɮɨɪɟɝɪɚɦɦɵ; 

2)   ȼɵɞɟɥɢɬɶ ȾɇɄ ɢɡ ɛɢɨɦɚɫɫɵ ɛɚɤɬɟɪɢɣ-ɚɧɬɚɝɨɧɢɫɬɨɜ ɝɪɢɛɨɜ, 

ɨɩɪɟɞɟɥɢɬɶ ɟё ɤɨɧɰɟɧɬɪɚɰɢɸ ɢ ɤɚɱɟɫɬɜɨ; 

3) ɋ ɩɨɦɨɳɶɸ ɉɐɊ ɩɨɥɭɱɢɬɶ ɢ ɨɱɢɫɬɢɬɶ ɚɦɩɥɢɤɨɧɵ 500F-1350R ɢ 8F-

1492R ɝɟɧɚ 16S ɪɊɇɄ ɢɫɫɥɟɞɭɟɦɵɯ ɛɚɤɬɟɪɢɣ, ɩɨɞɜɟɪɝɧɭɬɶ ɚɦɩɥɢɤɨɧɵ 

ɪɟɫɬɪɢɤɰɢɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɟɫɬɪɢɤɬɚɡ Tru1 I, Rsa I, Bsn I ɢ 

ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ɩɨɥɭɱɟɧɧɵɟ ɩɪɨɞɭɤɬɵ ɫ ɩɨɦɨɳɶɸ ɷɥɟɤɬɪɨɮɨɪɟɡɚ; 

4) ɋɪɚɜɧɢɬɶ ɩɨɥɭɱɟɧɧɵɟ in silico ɢ ɩɪɚɤɬɢɱɟɫɤɢ ɤɚɪɬɢɧɵ 

ɷɥɟɤɬɪɨɮɨɪɟɬɢɱɟɫɤɨɝɨ ɪɚɡɞɟɥɟɧɢɹ ɪɟɫɬɪɢɤɬɨɜ ɢ ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɬɶ 

ɜɢɞɵ ɛɚɤɬɟɪɢɣ. 
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1 ɈȻɁɈɊ ɅɂɌȿɊȺɌɍɊɕ 

1. 1 ȾɇɄ 

 

Ⱦɟɡɨɤɫɢɪɢɛɨɧɭɤɥɟɢɧɨɜɚɹ ɤɢɫɥɨɬɚ (ȾɇɄ) - ɦɚɤɪɨɦɨɥɟɤɭɥɚ, ɫɨɫɬɨɹɳɚɹ 

ɢɡ ɩɨɜɬɨɪɹɸɳɢɯɫɹ ɧɭɤɥɟɨɬɢɞɨɜ ɢ ɨɛɟɫɩɟɱɢɜɚɸɳɚɹ ɯɪɚɧɟɧɢɟ, ɚ ɬɚɤɠɟ 

ɩɟɪɟɞɚɱɭ ɝɟɧɟɬɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ ɢɡ ɩɨɤɨɥɟɧɢɹ ɜ ɩɨɤɨɥɟɧɢɟ. ɋɬɪɭɤɬɭɪɚ 

ɦɚɤɪɨɦɨɥɟɤɭɥɵ ɩɪɟɞɫɬɚɜɥɟɧɚ «ɞɜɨɣɧɨɣ ɫɩɢɪɚɥɶɸ» [1]. 

ȾɇɄ ɭ ɜɵɫɲɢɯ ɨɪɝɚɧɢɡɦɨɜ ɧɚɯɨɞɢɬɫɹ ɜ ɹɞɪɟ ɤɥɟɬɤɢ. ȾɇɄ ɛɚɤɬɟɪɢɣ 

ɢɦɟɟɬ ɤɨɥɶɰɟɜɭɸ ɫɬɪɭɤɬɭɪɭ ɢ ɩɪɢɫɨɟɞɢɧɟɧɚ ɢɡɧɭɬɪɢ ɤ ɩɥɚɡɦɚɥɟɦɦɟ. ɍ 

ɛɚɤɬɟɪɢɣ ɬɚɤɠɟ ɜɫɬɪɟɱɚɸɬɫɹ ɩɥɚɡɦɢɞɵ - ɧɟɛɨɥɶɲɢɯ ɪɚɡɦɟɪɨɜ, ɚɜɬɨɧɨɦɧɵɟ 

ɦɨɥɟɤɭɥɵ ȾɇɄ [2]. 

Ɇɨɥɟɤɭɥɚ ȾɇɄ ɫɨɫɬɨɢɬ ɢɡ ɞɜɭɯ ɰɟɩɟɣ ɫ ɚɡɨɬɢɫɬɵɦɢ ɨɫɧɨɜɚɧɢɹɦɢ, 

ɪɚɫɩɨɥɨɠɟɧɧɵɦɢ ɞɪɭɝ ɧɚɩɪɨɬɢɜ ɞɪɭɝɚ, ɢ ɡɚɤɪɭɱɟɧɚ ɜ ɜɢɞɟ ɫɩɢɪɚɥɢ. ȼ ɧɟɣ 

ɫɨɞɟɪɠɢɬɫɹ ɜɫɟɝɨ ɱɟɬɵɪɟ ɨɫɧɨɜɚɧɢɹ: ɝɭɚɧɢɧ, ɬɢɦɢɧ, ɚɞɟɧɢɧ, ɰɢɬɨɡɢɧ. ɉɨ 

ɩɪɢɧɰɢɩɭ ɤɨɦɩɥɟɦɟɧɬɚɪɧɨɫɬɢ ɚɡɨɬɢɫɬɵɟ ɨɫɧɨɜɚɧɢɹ ɨɞɧɨɣ ɢɡ ɰɟɩɟɣ ɫɜɹɡɚɧɵ ɫ 

ɚɡɨɬɢɫɬɵɦɢ ɨɫɧɨɜɚɧɢɹɦɢ ɞɪɭɝɨɣ ɰɟɩɢ ɜɨɞɨɪɨɞɧɵɦɢ ɫɜɹɡɹɦɢ: ɚɞɟɧɢɧ 

ɫɨɟɞɢɧɹɟɬɫɹ ɬɨɥɶɤɨ ɫ ɬɢɦɢɧɨɦ (ɦɟɠɞɭ ɷɬɢɦɢ ɨɫɧɨɜɚɧɢɹɦɢ ɨɛɪɚɡɭɸɬɫɹ ɞɜɟ 

ɜɨɞɨɪɨɞɧɵɟ ɫɜɹɡɢ), ɝɭɚɧɢɧ — ɬɨɥɶɤɨ ɫ ɰɢɬɨɡɢɧɨɦ (ɨɛɪɚɡɭɸɬɫɹ ɬɪɢ 

ɜɨɞɨɪɨɞɧɵɟ ɫɜɹɡɢ)  [3].  

 ɗɬɚ ɨɫɨɛɟɧɧɨɫɬɶ ȾɇɄ ɩɨɡɜɨɥɹɟɬ ɨɞɧɨɡɧɚɱɧɨ ɜɨɫɫɬɚɧɨɜɢɬɶ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɧɢɬɢ, ɢɦɟɹ ɧɚ ɪɭɤɚɯ ɟɟ ɤɨɦɩɥɟɦɟɧɬɚɪɧɭɸ ɤɨɩɢɸ. 

ɇɭɤɥɟɨɬɢɞɧɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɜɨɡɦɨɠɧɨɫɬɶ «ɤɨɞɢɪɨɜɚɬɶ» 

ɢɧɮɨɪɦɚɰɢɸ ɨ ɪɚɡɥɢɱɧɵɯ ɬɢɩɚɯ ɊɇɄ (ɢɧɮɨɪɦɚɰɢɨɧɧɵɯ, ɪɢɛɨɫɨɦɚɥɶɧɵɯ ɢ 

ɬɪɚɧɫɩɨɪɬɧɵɯ).  

Ⱦɜɨɣɧɚɹ ɫɩɢɪɚɥɶ ȾɇɄ, ɤɚɤ ɩɪɚɜɢɥɨ, ɧɟ ɜɡɚɢɦɨɞɟɣɫɬɜɭɟɬ ɫ ɞɪɭɝɢɦɢ 

ɫɟɝɦɟɧɬɚɦɢ ȾɇɄ, ɢ ɜ ɤɥɟɬɤɚɯ ɱɟɥɨɜɟɤɚ ɯɪɨɦɨɫɨɦɵ ɩɪɨɫɬɪɚɧɫɬɜɟɧɧɨ 

ɪɚɡɞɟɥɟɧɵ ɦɟɠɞɭ ɫɨɛɨɣ ɜ ɹɞɪɟ [4].  Ⱦɚɧɧɨɟ ɪɚɫɫɬɨɹɧɢɟ ɦɟɠɞɭ ɯɪɨɦɨɫɨɦɚɦɢ 

ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɬɨɝɨ, ɱɬɨɛɵ ȾɇɄ ɦɨɝɥɚ ɞɟɣɫɬɜɨɜɚɬɶ ɜ ɤɚɱɟɫɬɜɟ ɫɬɚɛɢɥɶɧɨɝɨ 

ɧɨɫɢɬɟɥɹ ɢɧɮɨɪɦɚɰɢɢ. Ɋɟɤɨɦɛɢɧɚɰɢɹ ɩɨɡɜɨɥɹɟɬ ɯɪɨɦɨɫɨɦɚɦ ɨɛɦɟɧɢɜɚɬɶɫɹ 

http://ru.wikipedia.org/wiki/%D0%9A%D0%BE%D0%BC%D0%BF%D0%BB%D0%B5%D0%BC%D0%B5%D0%BD%D1%82%D0%B0%D1%80%D0%BD%D0%BE%D1%81%D1%82%D1%8C_(%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F)
http://ru.wikipedia.org/wiki/%D0%92%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B4%D0%BD%D0%B0%D1%8F_%D1%81%D0%B2%D1%8F%D0%B7%D1%8C
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ɝɟɧɟɬɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɟɣ, ɱɬɨ ɜ ɢɬɨɝɟ ɩɪɢɜɨɞɢɬ ɤ ɨɛɪɚɡɨɜɚɧɢɸ ɧɨɜɵɯ 

ɤɨɦɛɢɧɚɰɢɣ ɝɟɧɨɜ. 

ȾɇɄ ɢɝɪɚɟɬ ɜɚɠɧɭɸ ɛɢɨɥɨɝɢɱɟɫɤɭɸ ɪɨɥɶ. Ɉɧɚ ɧɟ ɬɨɥɶɤɨ ɩɟɪɟɞɚɟɬ 

ɝɟɧɟɬɢɱɟɫɤɭɸ ɢɧɮɨɪɦɚɰɢɸ, ɧɨ ɢ ɭɱɚɫɬɜɭɟɬ ɜɨ ɜɫɟɯ ɩɪɨɰɟɫɫɚɯ, ɩɪɨɬɟɤɚɸɳɢɯ 

ɜ ɤɥɟɬɤɟ [5]. 

 

1. 2 Ƚɟɧɟɬɢɱɟɫɤɚя ɫɢɫɬɟɦɚ ɛɚɤɬɟɪɢɣ 

 

Ƚɟɧɟɬɢɱɟɫɤɚɹ ɫɢɫɬɟɦɚ ɛɚɤɬɟɪɢɣ ɫɨɫɬɨɢɬ ɢɡ ɧɭɤɥɟɨɢɞɚ (ɚɧɚɥɨɝ ɹɞɪɚ) ɢ 

ɜɧɟɧɭɤɥɟɨɢɞɧɵɯ ɫɬɪɭɤɬɭɪ. ɇɭɤɥɟɨɢɞ ɥɢɲɟɧ ɨɛɨɥɨɱɤɢ ɢ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ 

ɩɪɚɤɬɢɱɟɫɤɢ ɜɟɫɶ ɝɟɧɟɬɢɱɟɫɤɢɣ ɦɚɬɟɪɢɚɥ ɦɢɤɪɨɨɪɝɚɧɢɡɦɚ. Ɉɧ ɫɨɫɬɨɢɬ ɢɡ 

ɨɞɧɨɣ-ɞɜɭɯ “ɧɢɬɟɣ” ɦɨɥɟɤɭɥɵ ȾɇɄ ɤɨɥɶɰɟɜɨɣ ɮɨɪɦɵ. Ⱥɧɚɥɨɝ ɹɞɪɚ 

ɩɪɨɤɚɪɢɨɬ (ɧɭɤɥɟɨɢɞ) ɫɢɥɶɧɨ ɨɬɥɢɱɚɟɬɫɹ ɨɬ ɹɞɪɚ ɷɭɤɚɪɢɨɬ [6]. Ɉɬɥɢɱɢɹ ɜ 

ɫɬɪɭɤɬɭɪɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ȾɇɄ: ɧɭɤɥɟɨɢɞ ɩɪɨɤɚɪɢɨɬ ɧɟ ɢɦɟɟɬ ɤɚɪɢɨɥɟɦɦɵ, 

ɹɞɪɵɲɤɚ ɢ ɨɫɧɨɜɧɵɯ ɛɟɥɤɨɜ ɝɢɫɬɨɧɨɜ (ɟɫɬɶ ɬɨɥɶɤɨ ɛɟɥɤɢ, ɩɨɞɨɛɧɵɟ ɢɦ - HU, 

H-NS, IHF ɢ FIS, ɤɨɬɨɪɵɟ ɭɱɚɫɬɜɭɸɬ ɜ ɤɨɦɩɚɤɬɢɡɚɰɢɢ ȾɇɄ). Ƚɟɧɨɦ 

ɤɨɦɩɚɤɬɟɧ, ɤɨɥɢɱɟɫɬɜɨ “ɦɭɫɨɪɧɨɣ ȾɇɄ” ɦɢɧɢɦɚɥɶɧɨ, ɝɟɧɵ ɧɟ ɢɦɟɸɬ 

ɢɧɬɪɨɧɨɜ (ɤɪɨɦɟ ɚɪɯɟɣ).  

Ƚɟɧɟɬɢɱɟɫɤɚɹ ɢɧɮɨɪɦɚɰɢɹ ɭ ɦɢɤɪɨɛɨɜ ɯɪɚɧɢɬɫɹ ɜ ɜɢɞɟ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɭɤɥɟɨɬɢɞɨɜ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ ɞɚɧɧɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ 

ɨɩɪɟɞɟɥɹɟɬ ɫɨɫɬɚɜ ɢ ɩɨɪɹɞɨɤ ɚɦɢɧɨɤɢɫɥɨɬ ɜ ɛɟɥɤɨɜɨɣ ɦɨɥɟɤɭɥɟ. Ƚɟɧɵ – 

ɞɢɫɤɪɟɬɧɵɟ ɱɚɫɬɢ ȾɇɄ, ɨɬɥɢɱɚɸɳɢɟɫɹ ɞɥɢɧɨɣ ɢ ɨɩɪɟɞɟɥɟɧɧɵɦ ɩɨɪɹɞɤɨɦ 

ɪɚɫɩɨɥɨɠɟɧɢɹ ɧɭɤɥɟɨɬɢɞɨɜ. Ʉɚɠɞɵɣ ɛɟɥɨɤ ɢɦɟɟɬ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɟɦɭ ɝɟɧ. 

ɍ ɩɪɨɤɚɪɢɨɬ ɜ ɨɬɥɢɱɢɢ ɨɬ ɷɭɤɚɪɢɨɬ ɢɫɩɨɥɶɡɭɸɬɫɹ ɧɟɫɤɨɥɶɤɨ ɪɚɦɨɤ 

ɫɱɢɬɵɜɚɧɢɹ, ɱɬɨ ɩɨɜɵɲɚɟɬ ɜɨɡɦɨɠɧɨɫɬɢ ɤɨɞɢɪɨɜɚɧɢɹ ȾɇɄ ɛɟɡ ɭɜɟɥɢɱɟɧɢɹ ɟё 

ɪɚɡɦɟɪɨɜ [7]. 

ȼ ɤɥɟɬɤɚɯ ɩɪɨɤɚɪɢɨɬ ɤɨɥɶɰɟɜɵɟ ɢɥɢ ɥɢɧɟɣɧɵɟ ɦɨɥɟɤɭɥɵ ȾɇɄ 

ɩɪɢɤɪɟɩɥɟɧɵ ɢɡɧɭɬɪɢ ɤ ɩɥɚɡɦɚɥɟɦɦɟ. ɍ ɧɢɯ ɢ ɭ ɧɢɡɲɢɯ ɷɭɤɚɪɢɨɬ ɤɪɨɦɟ 

ɯɪɨɦɨɫɨɦɚɥɶɧɨɣ (ɧɭɤɥɟɨɢɞɧɨɣ) ȾɇɄ ɜɫɬɪɟɱɚɸɬɫɹ ɩɥɚɡɦɢɞɵ - ɤɨɥɶɰɟɜɵɟ 
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ɞɜɭɰɟɩɨɱɟɱɧɵɟ ɦɨɥɟɤɭɥɵ ɪɚɡɦɟɪɨɦ ɨɬ ɧɟɫɤɨɥɶɤɢɯ ɬɵɫɹɱ ɞɨ ɫɨɬɟɧ ɬɵɫɹɱ ɩ.ɨ. 

Ʉɨɥɢɱɟɫɬɜɨ ɩɥɚɡɦɢɞ ɜ ɤɚɠɞɨɣ ɛɚɤɬɟɪɢɢ ɦɨɠɟɬ ɜɚɪɶɢɪɨɜɚɬɶ [8]. Ɋɟɩɥɢɤɚɰɢɹ 

ɩɥɚɡɦɢɞ ɩɪɨɢɫɯɨɞɢɬ, ɤɚɤ ɧɟɡɚɜɢɫɢɦɨ ɨɬ ɧɭɤɥɟɨɢɞɚ, ɬɚɤ ɢ ɡɚɜɢɫɢɦɨ ɨɬ ɧɟɝɨ. ȼ 

ɫɪɚɜɧɟɧɢɢ ɫ ɧɭɤɥɟɨɢɞɨɦ ɩɥɚɡɦɢɞɵ ɧɟ ɧɟɫɭɬ ɜ ɫɟɛɟ ɠɢɡɧɟɧɧɨ ɧɟɨɛɯɨɞɢɦɵɯ 

ɝɟɧɨɜ [9]. ɇɨ ɫɭɳɟɫɬɜɭɸɬ ɩɥɚɡɦɢɞɵ ɫ ɝɟɧɚɦɢ, ɨɬɜɟɱɚɸɳɢɦɢ ɡɚ ɡɧɚɱɢɦɵɟ 

ɮɭɧɤɰɢɢ, ɧɟɨɛɯɨɞɢɦɵɟ ɜ ɨɩɪɟɞɟɥɟɧɧɵɯ ɷɤɨɥɨɝɢɱɟɫɤɢɯ ɧɢɲɚɯ. 

ɉɪɢɨɛɪɟɬɚɟɦɵɟ ɧɨɜɵɟ ɩɪɢɡɧɚɤɢ ɨɛɵɱɧɨ ɨɩɪɟɞɟɥɹɸɬ ɧɚɡɜɚɧɢɹ ɩɥɚɡɦɢɞ: 

ɧɚɩɪɢɦɟɪ, F-ɩɥɚɡɦɢɞɚ (fertility) ɢɧɞɭɰɢɪɭɟɬ ɞɟɥɟɧɢɟ ɤɥɟɬɤɢ, ɢɥɢ R-ɩɥɚɡɦɢɞɚ 

ɨɩɪɟɞɟɥɹɟɬ ɭɫɬɨɣɱɢɜɨɫɬɶ ɛɚɤɬɟɪɢɣ ɤ ɚɧɬɢɛɢɨɬɢɤɚɦ [10]. 

Ⱦɪɭɝɢɦɢ ɜɧɟɯɪɨɦɨɫɨɦɧɵɦɢ ɷɥɟɦɟɧɬɚɦɢ ɹɜɥɹɸɬɫɹ ɩɪɨɮɚɝɨɜɵɟ 

ɷɥɟɦɟɧɬɵ. ɇɚɩɪɢɦɟɪ, ɧɭɤɥɟɨɢɞ E. coli ɲɬɚɦɦ Sakai ɫɨɞɟɪɠɢɬ ɛɨɥɟɟ 10% 

ɬɚɤɢɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ — ɩɨɞɨɛɧɵ ɮɚɝɭ λ, Ɋ2 ɢ Mu. ɇɟ ɥɢɲɟɧɵ ɞɚɧɧɵɯ 

ɜɧɟɯɪɨɦɨɫɨɦɧɵɯ ɷɥɟɦɟɧɬɨɜ ɢ ɩɪɚɤɬɢɱɟɫɤɢ ɡɧɚɱɢɦɵɟ ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ, ɤɚɤ 

ɧɚɩɪɢɦɟɪ ɦɨɥɨɱɧɨɤɢɫɥɵɟ ɛɚɤɬɟɪɢɢ. ȼɫɬɪɚɢɜɚɹɫɶ ɜ ȾɇɄ ɛɚɤɬɟɪɢɢ, ɮɚɝɢ 

ɜɵɡɵɜɚɸɬ ɢɯ ɥɢɡɨɝɟɧɢɡɚɰɢɸ, ɢ ɛɚɤɬɟɪɢɢ ɦɨɝɭɬ ɩɪɢɨɛɪɟɬɚɬɶ ɧɨɜɵɟ 

ɯɚɪɚɤɬɟɪɧɵɟ ɩɪɢɡɧɚɤɢ: 

1. ɉɪɢɨɛɪɟɬɟɧɢɟ ɝɟɧɨɜ, ɨɬ ɩɪɟɞɵɞɭɳɢɯ ɯɨɡɹɟɜ ɮɚɝɚ;  

2. ɗɤɫɩɪɟɫɫɢɹ «ɦɨɥɱɚɳɢɯ» ɝɟɧɨɜ ɛɚɤɬɟɪɢɣ. ȾɇɄ ɮɚɝɚ ɡɚɦɟɧɹɟɬ 

ɩɨɜɪɟɠɞɟɧɧɵɣ ɩɪɨɦɨɬɨɪ, ɤɨɬɨɪɵɣ ɪɚɧɧɟɟ ɛɵɥ ɧɟɚɤɬɢɜɟɧ. ɉɪɢ ɷɬɨɦ 

ɫɢɧɬɟɡɢɪɭɸɬɫɹ ɨɩɪɟɞɟɥɟɧɧɵɟ ɩɪɨɞɭɤɬɵ, ɧɚɩɪɢɦɟɪ ɩɪɨɬɨɤɫɢɧɵ ɞɢɮɬɟɪɢɣɧɵɯ 

ɛɚɤɬɟɪɢɣ.  

ɂɡ-ɡɚ ɫɜɨɟɝɨ ɪɚɡɪɭɲɚɸɳɟɝɨ ɞɟɣɫɬɜɢɹ ɧɚ ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ ɮɚɝɢ ɦɨɝɭɬ 

ɛɵɬɶ ɩɪɢɦɟɧɟɧɵ ɫ ɥɟɱɟɛɧɨ-ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɨɣ ɰɟɥɶɸ ɩɪɢ ɦɧɨɝɢɯ 

ɡɚɛɨɥɟɜɚɧɢɹɯ (ɯɨɥɟɪɚ, ɞɢɡɟɧɬɟɪɢɹ, ɪɚɡɥɢɱɧɵɟ ɝɧɨɣɧɨ-ɜɨɫɩɚɥɢɬɟɥɶɧɵɟ 

ɡɚɛɨɥɟɜɚɧɢɹ ɢ ɬ. ɞ.) [11]. 

ɉɪɨɤɚɪɢɨɬɢɱɟɫɤɢɣ ɝɟɧɨɦ ɹɜɥɹɟɬɫɹ ɞɢɧɚɦɢɱɧɨɣ ɫɬɪɭɤɬɭɪɨɣ ɞɚɠɟ ɜ 

ɩɪɟɞɟɥɚɯ ɨɞɧɨɝɨ ɜɢɞɚ. ɂɫɯɨɞɹ ɢɡ ɷɬɨɝɨ ɫɥɨɠɢɥɢɫɶ ɩɪɟɞɫɬɚɜɥɟɧɢɹ ɨ ɨɫɧɨɜɧɨɣ 

ɢ ɞɨɩɨɥɧɢɬɟɥɶɧɨɣ ɝɪɭɩɩɟ ɝɟɧɨɜ. Ʉɨɧɫɟɪɜɚɬɢɜɧɚɹ ɨɫɧɨɜɧɚɹ ɝɪɭɩɩɚ ɫɨɫɬɨɢɬ ɢɡ 

ɝɟɧɨɜ «ɞɨɦɚɲɧɟɝɨ ɯɨɡɹɣɫɬɜɚ», ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɩɨɞɞɟɪɠɚɧɢɹ ɠɢɡɧɢ ɜ 
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ɤɥɟɬɤɟ (ɫ ɩɨɦɨɳɶɸ ɨɛɟɫɩɟɱɟɧɢɹ ɦɚɬɪɢɱɧɵɯ ɛɢɨɫɢɧɬɟɡɨɜ, ɨɫɧɨɜɧɵɯ 

ɦɟɬɚɛɨɥɢɱɟɫɤɢɯ ɩɭɬɟɣ ɢ ɨɛɪɚɡɨɜɚɧɢɹ ɫɤɥɟɬɨɱɧɵɯ ɫɬɪɭɤɬɭɪ, ɨɩɪɟɞɟɥɹɸɳɢɯ 

ɩɪɢɧɚɞɥɟɠɧɨɫɬɶ ɤ ɜɢɞɭ. ȼ ɪɚɡɪɹɞ ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɜɤɥɸɱɚɸɬ “ɝɟɧɵ 

ɪɨɫɤɨɲɢ”, ɨɧɢ ɷɤɫɩɪɟɫɫɢɪɭɸɬɫɹ ɧɟɩɨɫɬɨɹɧɧɨ ɢ ɨɬɜɟɬɫɬɜɟɧɧɵ ɡɚ 

ɩɪɢɫɩɨɫɨɛɥɟɧɢɟ ɤ ɨɩɪɟɞɟɥɟɧɧɵɦ ɷɤɨɥɨɝɢɱɟɫɤɢɦ ɭɫɥɨɜɢɹɦ. Ȼɨɥɶɲɢɧɫɬɜɨ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɯ ɝɟɧɨɜ ɧɚɯɨɞɹɬɫɹ ɜɨ ɩɥɚɡɦɢɞɚɯ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɩɪɢɫɭɬɫɬɜɭɸɬ 

ɧɟ ɜɨ ɜɫɟɯ ɲɬɚɦɦɚɯ ɨɞɧɨɝɨ ɜɢɞɚ [12]. 

ɇɭɤɥɟɨɢɞ ɛɚɤɬɟɪɢɣ ɫɨɞɟɪɠɢɬ ɞɨ 4000 ɝɟɧɨɜ. Ⱦɥɢɧɚ ɟɝɨ ɭ ɪɚɡɥɢɱɧɵɯ 

ɜɢɞɨɜ ɰɚɪɫɬɜɚ Procaryota ɜɚɪɶɢɪɭɸɬ ɨɬ 3 ɯ 10 8 ɞɨ 3 ɯ 10 9 Ⱦ [13]. 

 

1. 3 Ƚɟɧ 16S ɪɊɇɄ 

 

ɇɚɢɛɨɥɟɟ ɭɞɨɛɧɵɦ ɝɟɧɨɦ ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ 

ɨɤɚɡɚɥɫɹ ɝɟɧ, ɜ ɤɨɬɨɪɨɦ ɡɚɲɢɮɪɨɜɚɧɚ 16S ɪɊɇɄ [14]. Ɉɧ ɩɪɢɫɭɬɫɬɜɭɟɬ ɜɨ 

ɜɫɟɯ ɢɡɜɟɫɬɧɵɯ ɛɚɤɬɟɪɢɹɯ, ɧɨ ɨɬɫɭɬɫɬɜɭɟɬ ɭ ɜɢɪɭɫɨɜ ɢ ɜ ɤɥɟɬɨɱɧɨɦ ɹɞɪɟ 

ɷɭɤɚɪɢɨɬ (ɭ ɷɭɤɚɪɢɨɬ ɩɪɢɫɭɬɫɬɜɭɟɬ ɜ ȾɇɄ ɦɢɬɨɯɨɧɞɪɢɣ). ɗɬɨɬ ɝɟɧ ɢɦɟɟɬ ɤɚɤ 

ɤɨɧɫɟɪɜɚɬɢɜɧɵɟ ɭɱɚɫɬɤɢ, ɬɚɤ ɢ ɜɢɞɨɫɩɟɰɢɮɢɱɧɵɟ [Error! Reference source 

not found.]. Ʉɨɧɫɟɪɜɚɬɢɜɧɵɟ ɭɱɚɫɬɤɢ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɩɨɞɛɨɪɚ 

ɭɧɢɜɟɪɫɚɥɶɧɵɯ ɡɚɬɪɚɜɨɤ ɞɥɹ ɚɦɩɥɢɮɢɤɚɰɢɢ ɮɪɚɝɦɟɧɬɨɜ ɝɟɧɚ ɪɚɡɥɢɱɧɨɣ 

ɞɥɢɧɵ, ɚ ɜɢɞɨɫɩɟɰɢɮɢɱɧɵɟ — ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ 

ɦɢɤɪɨɨɪɝɚɧɢɡɦɚ. ɋɬɟɩɟɧɶ ɫɯɨɠɟɫɬɢ ɜɢɞɨɫɩɟɰɢɮɢɱɧɵɯ ɭɱɚɫɬɤɨɜ ɞɨɤɚɡɵɜɚɟɬ 

ɷɜɨɥɸɰɢɨɧɧɨɟ ɪɨɞɫɬɜɨ ɦɧɨɝɢɯ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ, ɪɚɧɟɟ ɫɱɢɬɚɜɲɢɟɫɹ 

ɧɟɛɥɢɡɤɨɪɨɞɫɬɜɟɧɧɵɦɢ. 

ɇɭɤɥɟɨɬɢɞɧɵɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ 16S ɪɊɇɄ ɦɧɨɝɢɯ ɢɡɜɟɫɬɧɵɯ 

ɛɚɤɬɟɪɢɣ ɢ ɚɪɯɟɣ ɧɚɯɨɞɹɬɫɹ ɜ ɨɬɤɪɵɬɨɦ ɞɨɫɬɭɩɟ. ȼɵɹɜɥɟɧɧɵɟ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɢɡɭɱɚɟɦɵɯ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɦɨɠɧɨ ɫɪɚɜɧɢɬɶ ɫ 

ɩɪɢɫɭɬɫɬɜɭɸɳɢɦɢ ɜ ɛɚɡɚɯ ɞɚɧɧɵɯ ɢ ɢɞɟɧɬɢɮɢɰɢɪɨɜɚɬɶ ɜɢɞ ɛɚɤɬɟɪɢɢ. ȼ 

ɩɨɫɥɟɞɧɟɟ ɜɪɟɦɹ ɫɬɚɪɚɹ, ɮɟɧɨɬɢɩɢɱɟɫɤɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɛɚɤɬɟɪɢɣ ɫɬɚɧɨɜɢɬɫɹ 

ɧɟ ɚɤɬɭɚɥɶɧɨɣ, ɜɟɞɶ ɫɪɚɜɧɢɜɚɸɬɫɹ ɩɥɨɯɨ ɮɨɪɦɚɥɢɡɭɟɦɵɟ ɤɪɢɬɟɪɢɢ (ɰɜɟɬ 
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ɤɨɥɨɧɢɣ, ɟё ɛɥɟɫɤ, ɩɪɨɮɢɥɶ ɢ ɬ.ɞ.). ɋɨɜɪɟɦɟɧɧɚɹ ɫɢɫɬɟɦɚɬɢɤɚ ɨɫɧɨɜɚɧɚ ɧɚ 

ɦɨɥɟɤɭɥɹɪɧɵɯ ɩɪɢɡɧɚɤɚɯ (ɧɭɤɥɟɨɬɢɞɧɚɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɝɟɧɚ 16S ɪɊɇɄ) 

ɢ ɬɨɥɶɤɨ ɱɚɫɬɢɱɧɨ ɩɨɜɬɨɪɹɟɬ ɮɟɧɨɬɢɩɢɱɟɫɤɭɸ. 

ɋɟɝɨɞɧɹ ɧɚ ɨɫɧɨɜɟ ɚɧɚɥɢɡɚ ɝɟɧɚ 16S ɪɊɇɄ ɜɟɞɭɬɫɹ ɚɤɬɢɜɧɵɟ 

ɢɫɫɥɟɞɨɜɚɧɢɹ ɦɢɤɪɨɛɧɵɯ ɚɫɫɨɰɢɚɰɢɣ ɪɬɚ, ɠɟɥɭɞɤɚ, ɤɢɲɟɱɧɢɤɚ, ɠɟɥɱɧɵɯ 

ɤɚɦɧɟɣ ɢ ɩɪ. [Error! Reference source not found.].  

 

1. 4 Ȼɚɤɬɟɪɢɢ-ɚɧɬɚɝɨɧɢɫɬɵ ɝɪɢɛɨɜ 

 

Ȼɚɤɬɟɪɢɢ ɢ ɝɪɢɛɵ ɹɜɥɹɸɬɫɹ ɞɜɭɦɹ ɨɫɧɨɜɧɵɦɢ ɝɪɭɩɩɚɦɢ ɪɚɫɬɢɬɟɥɶɧɨɝɨ 

ɦɢɤɪɨɛɢɨɦɚ. ɂɯ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɢɦɟɸɬ ɪɟɲɚɸɳɟɟ ɡɧɚɱɟɧɢɟ ɞɥɹ 

ɮɨɪɦɢɪɨɜɚɧɢɹ ɦɢɤɪɨɛɧɵɯ ɫɨɨɛɳɟɫɬɜ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɢ ɨɤɚɡɵɜɚɸɬ 

ɜɚɠɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɩɪɢɫɩɨɫɨɛɥɟɧɧɨɫɬɶ, ɤɨɥɨɧɢɡɚɰɢɸ ɢɥɢ ɩɚɬɨɝɟɧɟɡ 

ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɯ ɩɚɪɬɧɟɪɨɜ. ȼɡɚɢɦɨɞɟɣɫɬɜɢɹ ɢ ɤɨɦɦɭɧɢɤɚɰɢɢ ɦɟɠɞɭ 

ɛɚɤɬɟɪɢɹɦɢ ɢ ɝɪɢɛɚɦɢ ɦɨɝɭɬ ɛɵɬɶ ɞɨɫɬɢɝɧɭɬɵ ɫ ɩɨɦɨɳɶɸ ɫɨɜɟɪɲɟɧɧɨ 

ɪɚɡɥɢɱɧɵɯ ɦɟɯɚɧɢɡɦɨɜ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɦɧɨɝɨɱɢɫɥɟɧɧɵɦ ɛɢɨɥɨɝɢɱɟɫɤɢɦ 

ɷɮɮɟɤɬɚɦ, ɤɨɬɨɪɵɟ ɜɚɪɶɢɪɭɸɬɫɹ ɨɬ ɚɧɬɚɝɨɧɢɡɦɚ ɞɨ ɤɨɨɩɟɪɚɰɢɢ [17]. 

Ⱥɧɬɚɝɨɧɢɡɦ — ɬɢɩ ɧɟɫɢɦɛɢɨɬɢɱɟɫɤɢɯ ɜɡɚɢɦɨɨɬɧɨɲɟɧɢɣ, ɩɪɢ ɤɨɬɨɪɨɦ 

ɨɞɢɧ ɜɢɞ (ɲɬɚɦɦ) ɩɨɥɧɨɫɬɶɸ ɩɨɞɚɜɥɹɟɬ ɢɥɢ ɡɚɦɟɞɥɹɟɬ ɪɨɫɬ ɞɪɭɝɨɝɨ ɜɢɞɚ 

(ɲɬɚɦɦɚ) [18]. Ɉɛɵɱɧɨ ɞɚɧɧɵɣ ɬɢɩ ɜɡɚɢɦɨɨɬɧɨɲɟɧɢɣ ɜɨɡɧɢɤɚɟɬ ɩɪɢ ɫɢɧɬɟɡɟ 

ɢ ɫɟɤɪɟɰɢɢ ɨɞɧɢɦ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɦ ɨɩɪɟɞɟɥɟɧɧɵɯ ɯɢɦɢɱɟɫɤɢɯ ɜɟɳɟɫɬɜ, 

ɩɨɞɚɜɥɹɸɳɢɯ ɪɨɫɬ ɢ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɶ ɞɪɭɝɢɯ ɩɚɬɨɝɟɧɧɵɯ 

ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ [19]. 

ɉɨɞɨɛɧɵɣ ɜɢɞ ɜɡɚɢɦɨɨɬɧɨɲɟɧɢɣ ɲɢɪɨɤɨ ɪɚɫɩɪɨɫɬɪɚɧёɧ ɜ ɩɨɱɜɟɧɧɨɦ 

ɝɪɭɧɬɟ, ɝɞɟ ɩɪɨɢɫɯɨɞɢɬ ɜɟɱɧɚɹ ɛɨɪɶɛɚ ɡɚ ɦɟɫɬɨ ɢ ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ 

ɜɵɠɢɜɚɧɢɹ ɩɢɬɚɬɟɥɶɧɵɟ ɜɟɳɟɫɬɜɚ [Error! Bookmark not defined.], ɢ  ɨɫɨɛɨɟ 

ɡɧɚɱɟɧɢɟ  ɷɬɨ ɢɦɟɟɬ ɞɥɹ ɪɢɡɨɫɮɟɪɧɵɯ ɢ ɷɧɞɨɮɢɬɧɵɯ ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ. 
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1. 5 ɋɪɚɜɧɢɬɟɥɶɧɚя ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɢɡɨɫɮɟɪɧɵɯ ɢ ɷɧɞɨɮɢɬɧɵɯ 

ɛɚɤɬɟɪɢɣ 

  

Ɋɢɡɨɫɮɟɪɧɵɟ ɛɚɤɬɟɪɢɢ — ɷɬɨ ɛɚɤɬɟɪɢɢ, ɩɪɨɠɢɜɚɸɳɢɟ ɜ ɪɢɡɨɫɮɟɪɟ, ɬ.ɟ. 

ɜ ɬɨɣ ɱɚɫɬɢ ɩɨɱɜɵ, ɤɨɬɨɪɚɹ ɪɚɫɩɨɥɨɠɟɧɚ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɪɹɞɨɦ ɫ ɤɨɪɧɟɜɨɣ 

ɫɢɫɬɟɦɨɣ ɪɚɫɬɟɧɢɹ [20]. ɗɧɞɨɮɢɬɵ — ɷɬɨ ɦɢɤɪɨɨɪɝɚɧɢɡɦɵ, ɤɨɬɨɪɵɟ ɨɛɢɬɚɸɬ 

ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɜ ɜɧɭɬɪɟɧɧɢɯ ɬɤɚɧɹɯ ɪɚɫɬɟɧɢɣ ɛɟɡ ɜɨɡɧɢɤɧɨɜɟɧɢɹ 

ɧɟɝɚɬɢɜɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɯɨɡɹɢɧɚ [Error! Bookmark not defined.]. 

Ʉɨɧɟɱɧɨ, ɛɚɤɬɟɪɢɢ, ɨɛɢɬɚɸɳɢɟ ɜ ɪɢɡɨɫɮɟɪɟ, ɦɨɝɭɬ ɬɚɤɠɟ ɢɦɟɬɶ ɩɨɬɟɧɰɢɚɥ 

ɞɥɹ ɩɪɨɧɢɤɧɨɜɟɧɢɹ ɢ ɤɨɥɨɧɢɡɚɰɢɢ ɤɨɪɧɟɣ ɪɚɫɬɟɧɢɣ. Ɏɚɤɬɢɱɟɫɤɢ, ɷɧɞɨɮɢɬɧɨɟ 

ɛɚɤɬɟɪɢɚɥɶɧɨɟ ɨɛɳɟɫɬɜɨ ɦɨɠɧɨ ɪɚɫɫɦɚɬɪɢɜɚɬɶ ɤɚɤ ɩɨɞɦɧɨɠɟɫɬɜɨ 

ɪɢɡɨɫɮɟɪɧɵɯ ɛɚɤɬɟɪɢɣ [Error! Bookmark not defined.].  

ɋɪɟɞɚ ɪɢɡɨɫɮɟɪɵ ɱɪɟɡɜɵɱɚɣɧɨ ɤɨɧɤɭɪɟɧɬɨɫɩɨɫɨɛɧɚ, ɢ ɛɚɤɬɟɪɢɢ 

ɞɨɥɠɧɵ ɜ ɧɟɣ ɜɵɠɢɜɚɬɶ. Ɇɢɤɪɨɮɥɨɪɚ ɪɢɡɨɫɮɟɪɵ, ɜɟɪɨɹɬɧɨ, ɛɭɞɟɬ 

ɩɪɨɢɡɜɨɞɢɬɶ ɛɨɥɟɟ ɛɨɝɚɬɵɣ ɚɪɫɟɧɚɥ ɚɧɬɢɛɢɨɬɢɤɨɜ. ɇɚɩɪɨɬɢɜ, ɨɛɥɢɝɚɬɧɵɟ 

ɷɧɞɨɮɢɬɧɵɟ ɛɚɤɬɟɪɢɢ ɫɬɚɥɤɢɜɚɸɬɫɹ ɫ ɝɨɪɚɡɞɨ ɦɟɧɶɲɟɣ ɤɨɧɤɭɪɟɧɰɢɟɣ, ɱɬɨ 

ɨɬɪɚɠɚɟɬɫɹ ɜ ɦɟɧɟɟ ɛɨɝɚɬɨɦ ɦɟɬɚɛɨɥɢɬɚɦɢ ɚɪɫɟɧɚɥɟ, ɧɨ ɨɧɢ ɦɨɝɭɬ 

ɩɪɨɞɭɰɢɪɨɜɚɬɶ ɞɪɭɝɢɟ ɫɩɟɰɢɮɢɱɟɫɤɢɟ ɦɟɬɚɛɨɥɢɬɵ, ɩɨɞɞɟɪɠɢɜɚɸɳɢɟ ɢɥɢ 

ɧɟɨɛɯɨɞɢɦɵɟ ɞɥɹ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɫ ɯɨɡɹɢɧɨɦ. Ɍɟɦ ɧɟ ɦɟɧɟɟ, ɦɧɨɝɢɟ 

ɷɧɞɨɮɢɬɧɵɟ ɛɚɤɬɟɪɢɢ ɹɜɥɹɸɬɫɹ ɮɚɤɭɥɶɬɚɬɢɜɧɵɦɢ ɤɨɥɨɧɢɡɚɬɨɪɚɦɢ ɪɚɫɬɟɧɢɣ 

ɢ ɞɨɥɠɧɵ ɯɨɪɨɲɨ ɤɨɧɤɭɪɢɪɨɜɚɬɶ ɜ ɪɢɡɨɫɮɟɪɟ ɩɟɪɟɞ ɩɨɩɚɞɚɧɢɟɦ ɜ ɪɚɫɬɟɧɢɟ, 

ɢ ɩɨɷɬɨɦɭ ɦɨɝɭɬ ɛɵɬɶ ɨɫɧɚɳɟɧɵ ɛɨɝɚɬɵɦ ɚɪɫɟɧɚɥɨɦ ɦɟɬɚɛɨɥɢɬɨɜ, 

ɭɱɚɫɬɜɭɸɳɢɯ ɤɚɤ ɜ ɡɚɳɢɬɟ, ɬɚɤ ɢ ɜɨ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ ɫ ɪɚɫɬɟɧɢɟɦ [21]. 

Ʉɚɤ ɪɢɡɨɫɮɟɪɧɵɟ ɛɚɤɬɟɪɢɢ, ɬɚɤ ɢ ɷɧɞɨɮɢɬɵ ɦɨɝɭɬ ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ 

ɪɨɫɬɭ ɪɚɫɬɟɧɢɣ ɜ ɫɟɥɶɫɤɨɦ ɯɨɡɹɣɫɬɜɟ, ɫɚɞɨɜɨɞɫɬɜɟ ɢ ɥɟɫɨɜɨɞɫɬɜɟ, ɚ ɬɚɤɠɟ 

ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɨɱɢɫɬɤɟ (ɮɢɬɨɪɟɦɟɞɢɚɰɢɢ). ɇɨ ɛɚɤɬɟɪɢɚɥɶɧɵɟ ɷɧɞɨɮɢɬɵ 

ɦɨɝɭɬ ɩɪɟɞɥɨɠɢɬɶ ɧɟɫɤɨɥɶɤɨ ɩɪɟɢɦɭɳɟɫɬɜ ɯɨɡɹɢɧɭ, ɱɟɦ ɪɢɡɨɫɮɟɪɧɵɟ 

ɛɚɤɬɟɪɢɢ, ɬɚɤ ɤɚɤ ɠɢɡɧɶ ɜ ɬɤɚɧɹɯ ɪɚɫɬɟɧɢɹ ɞɚɟɬ ɜɨɡɦɨɠɧɨɫɬɶ ɜɫɟɝɞɚ 

ɧɚɯɨɞɢɬɶɫɹ ɜ «ɤɨɧɬɚɤɬɟ» ɫ ɤɥɟɬɤɚɦɢ ɪɚɫɬɟɧɢɹ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɫ ɛɨɥɶɲɟɣ 
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ɝɨɬɨɜɧɨɫɬɶɸ ɨɤɚɡɵɜɚɬɶ ɩɪɹɦɨɟ ɩɨɥɟɡɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ [22]. ȼ ɪɚɡɥɢɱɧɵɯ 

ɭɫɥɨɜɢɹɯ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɛɚɤɬɟɪɢɚɥɶɧɵɟ ɷɧɞɨɮɢɬɵ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ ɫ 

ɪɚɫɬɟɧɢɟɦ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɨ [23].  

Ɉɞɧɚɤɨ ɧɟɹɫɧɨ, ɹɜɥɹɟɬɫɹ ɥɢ ɩɪɟɛɵɜɚɧɢɟ ɜ ɪɚɫɬɢɬɟɥɶɧɵɯ ɬɤɚɧɹɯ 

ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɞɥɹ ɛɚɤɬɟɪɢɚɥɶɧɵɯ ɷɧɞɨɮɢɬɨɜ, ɩɨ ɫɪɚɜɧɟɧɢɢ ɫɨ ɫɜɨɛɨɞɧɨɣ 

ɠɢɡɧɶɸ ɜ ɪɢɡɨɫɮɟɪɟ.  

 

1. 6 Ȼɢɨɪɚɡɧɨɨɛɪɚɡɢɟ ɛɚɤɬɟɪɢɚɥɶɧɵɯ ɷɧɞɨɮɢɬɨɜ 

 

ɗɧɞɨɮɢɬɵ ɫɩɨɫɨɛɧɵ ɤɨɥɨɧɢɡɢɪɨɜɚɬɶɫɹ ɜɨ ɜɫɟɯ ɬɢɩɚɯ ɬɤɚɧɟɣ ɪɚɫɬɟɧɢɣ 

ɢ ɛɵɥɢ ɨɛɧɚɪɭɠɟɧɵ ɩɨɱɬɢ ɜɨ ɜɫɟɯ ɪɚɫɬɟɧɢɹɯ ɩɨ ɜɫɟɦɭ ɦɢɪɭ [Error! 

Bookmark not defined.]. ȼ ɦɧɨɝɢɯ ɪɚɫɬɟɧɢɹɯ ɦɨɝɭɬ ɜɫɬɪɟɱɚɬɶɫɹ ɰɟɥɵɟ 

ɫɨɨɛɳɟɫɬɜɚ ɷɧɞɨɮɢɬɨɜ [Error! Bookmark not defined.]. Ɋɚɫɬɟɧɢɟ, ɧɟ 

ɫɨɞɟɪɠɚɳɟɟ ɷɧɞɨɮɢɬɨɜ, ɹɜɥɹɟɬɫɹ ɪɟɞɤɢɦ ɢɫɤɥɸɱɟɧɢɟɦ ɬɨɝɨ, ɱɬɨ ɨɛɵɱɧɨ 

ɜɫɬɪɟɱɚɟɬɫɹ ɜ ɩɪɢɪɨɞɟ.    

ɉɨɫɥɟɞɧɢɟ ɨɰɟɧɤɢ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɩɥɚɧɟɬɚ ɫɨɞɟɪɠɢɬ ɨɤɨɥɨ 300 ɬɵɫɹɱ 

ɜɢɞɨɜ ɪɚɫɬɟɧɢɣ, ɩɨɞɚɜɥɹɸɳɟɟ ɛɨɥɶɲɢɧɫɬɜɨ ɢɡ ɤɨɬɨɪɵɯ ɫɨɞɟɪɠɚɬ ɷɧɞɨɮɢɬɵ. 

Ɏɚɤɬɢɱɟɫɤɢ, ɦɢɤɪɨɛɧɵɟ ɷɧɞɨɮɢɬɵ ɛɵɥɢ ɨɛɧɚɪɭɠɟɧɵ ɭ ɜɫɟɯ ɜɢɞɨɜ ɪɚɫɬɟɧɢɣ, 

ɤɨɬɨɪɵɟ ɛɵɥɢ ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ. Ɋɚɫɬɟɧɢɟ ɛɟɡ ɷɧɞɨɮɢɬɨɜ ɛɵɥɨ ɛɵ ɦɟɧɟɟ 

ɫɩɨɫɨɛɧɨ ɫɩɪɚɜɥɹɬɶɫɹ ɫ ɩɚɬɨɝɟɧɚɦɢ ɢ ɛɨɥɟɟ ɩɨɞɜɟɪɠɟɧɨ ɜɨɡɞɟɣɫɬɜɢɸ 

ɜɧɟɲɧɢɯ ɫɬɪɟɫɫɨɜɵɯ ɫɨɫɬɨɹɧɢɣ [Error! Bookmark not defined.]. 

ɗɧɞɨɮɢɬɧɵɟ ɫɨɨɛɳɟɫɬɜɚ ɪɚɫɬɟɧɢɣ ɫɨɫɬɨɹɥɢ ɜ ɨɫɧɨɜɧɨɦ ɢɡ ɩɹɬɢ 

ɮɢɥɭɦɨɜ, ɩɪɢɱɟɦ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ ɛɵɥ ɮɢɥɭɦ Proteobacteria 

(90%). ɉɪɢɱɟɦ 98% ɛɚɤɬɟɪɢɣ, ɨɬɧɨɫɹɳɢɯɫɹ ɤ ɞɚɧɧɨɦɭ ɮɢɥɭɦɭ, ɫɨɫɬɨɹɥɢ ɢɡ 

ɩɨɪɹɞɤɨɜ Enterobacteriales, Pseudomonadales, Xanthomonadales, Rhizobiales,  

Sphingomonadales, Burkholderiales, Actinomycetales ɢ Flavobacteriales. Ⱦɪɭɝɢɟ 

ɨɛɧɚɪɭɠɟɧɧɵɟ ɮɢɥɭɦɵ ɛɵɥɢ Actinobacteria (1.5%), Planctomycetes (1.4%), 

Verrucomicrobia (1.1%) ɢ Acidobacteria (0.5%).  
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ɇɚɢɛɨɥɟɟ ɱɚɫɬɨ ɜɫɬɪɟɱɚɸɳɢɦɢɫɹ ɪɨɞɚɦɢ ɛɚɤɬɟɪɢɚɥɶɧɵɯ ɷɧɞɨɮɢɬɨɜ 

ɹɜɥɹɸɬɫɹ Pseudomonas, Bacillus, Burkholderia, Stenotrophomonas, 

Agrobacterium, Pantoea, Microbacterium [24,25]. ȼɫɟ ɷɬɢ ɪɨɞɵ, ɨɩɢɫɚɧɧɵɟ ɤɚɤ 

ɛɚɤɬɟɪɢɚɥɶɧɵɟ ɷɧɞɨɮɢɬɵ, ɬɚɤɠɟ ɹɜɥɹɸɬɫɹ ɨɛɵɱɧɵɦɢ ɨɛɢɬɚɬɟɥɹɦɢ 

ɪɢɡɨɫɮɟɪɵ.  

Ɍɚɤɠɟ ɛɵɥɨ ɩɪɨɜɟɞɟɧɨ ɫɪɚɜɧɢɬɟɥɶɧɨ ɧɟɦɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɣ, ɜ ɤɨɬɨɪɵɯ 

ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ ɷɮɮɟɤɬɵ ɪɚɡɥɢɱɧɵɯ ɩɟɪɟɦɟɧɧɵɯ ɫɪɟɞɵ ɧɚ ɪɚɡɧɨɨɛɪɚɡɢɟ 

ɷɧɞɨɮɢɬɨɜ. ɉɨɩɭɥɹɰɢɹ ɷɧɞɨɮɢɬɨɜ ɪɚɫɬɟɧɢɣ ɡɚɜɢɫɢɬ ɨɬ ɦɧɨɝɢɯ ɩɟɪɟɦɟɧɧɵɯ, 

ɬɚɤɢɯ ɤɚɤ ɫɬɚɞɢɹ ɪɨɫɬɚ ɪɚɫɬɟɧɢɣ, ɫɟɡɨɧɧɵɟ ɜɨɡɞɟɣɫɬɜɢɹ, ɚɧɚɥɢɡɢɪɭɟɦɚɹ 

ɪɚɫɬɢɬɟɥɶɧɚɹ ɬɤɚɧɶ; ɡɞɨɪɨɜɶɟ ɪɚɫɬɟɧɢɹ; ɫɨɫɬɨɹɧɢɟ ɩɢɬɚɧɢɹ ɪɚɫɬɟɧɢɹ [Error! 

Bookmark not defined.]; ɬɢɩ ɩɨɱɜɵ [26] ɢ ɟɟ ɫɨɫɬɨɹɧɢɟ (ɜɤɥɸɱɚɹ ɪɇ ɢ 

ɫɨɞɟɪɠɚɧɢɟ ɜɥɚɝɢ); ɜɵɫɨɬɚ ; ɬɟɦɩɟɪɚɬɭɪɚ ɢ ɬ. ɞ. 

ɉɨɷɬɨɦɭ ɧɟɨɛɯɨɞɢɦɨ ɩɪɨɜɨɞɢɬɶ ɲɢɪɨɤɢɟ ɦɟɬɨɞɵ ɫɤɪɢɧɢɧɝɚ ɞɥɹ ɬɨɝɨ, 

ɱɬɨɛɵ ɢɦɟɬɶ ɛɨɥɟɟ ɝɥɭɛɨɤɨɟ ɩɨɧɢɦɚɧɢɟ ɚɫɫɨɰɢɚɰɢɣ ɦɟɠɞɭ ɪɚɡɥɢɱɧɵɦɢ 

ɬɢɩɚɦɢ ɷɧɞɨɮɢɬɨɜ, ɨɛɧɚɪɭɠɟɧɧɵɦɢ ɧɚ ɨɞɧɨɦ ɪɚɫɬɟɧɢɢ ɱɬɨ, ɜɟɪɨɹɬɧɨ, 

ɪɚɫɲɢɪɢɬ ɩɨɧɢɦɚɧɢɟ ɷɤɨɥɨɝɢɱɟɫɤɨɣ ɪɨɥɢ ɦɢɤɪɨɨɪɝɚɧɢɡɦɚ ɜɧɭɬɪɢ ɪɚɫɬɟɧɢɹ. 

Ɍɚɤɚɹ ɛɚɡɚ ɡɧɚɧɢɣ ɜɚɠɧɚ ɞɥɹ ɛɭɞɭɳɟɣ ɪɚɡɪɚɛɨɬɤɢ ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɯ 

ɚɝɟɧɬɨɜ ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɤɨɧɬɪɨɥɹ ɢ ɚɝɟɧɬɨɜ, ɫɩɨɫɨɛɫɬɜɭɸɳɢɯ ɪɨɫɬɭ 

ɪɚɫɬɟɧɢɣ. ȼ ɫɜɹɡɢ ɫ ɷɬɢɦ ɛɵɥɨ ɛɵ ɩɨɥɟɡɧɨ ɨɩɪɟɞɟɥɢɬɶ ɷɧɞɨɮɢɬɧɭɸ 

ɦɢɤɪɨɛɢɨɦɭ ɧɚ ɚɝɪɨɧɨɦɢɱɟɫɤɢ ɜɚɠɧɵɯ ɪɚɫɬɟɧɢɹɯ. 

Ⱦɪɭɝɨɣ, ɧɟ ɦɟɧɟɟ ɜɚɠɧɨɣ ɡɚɞɚɱɟɣ ɹɜɥɹɟɬɫɹ ɢɫɫɥɟɞɨɜɚɧɢɟ ɛɢɨɥɨɝɢɱɟɫɤɢ 

ɚɤɬɢɜɧɵɯ ɫɨɟɞɢɧɟɧɢɣ, ɫɢɧɬɟɡɢɪɭɟɦɵɯ ɷɧɞɨɮɢɬɚɦɢ. ɗɬɨ ɢɦɟɟɬ ɜɚɠɧɨɟ 

ɡɧɚɱɟɧɢɟ ɞɥɹ ɦɟɞɢɰɢɧɫɤɨɝɨ ɫɨɨɛɳɟɫɬɜɚ, ɩɨɫɤɨɥɶɤɭ ɞɚɧɧɵɟ ɫɨɟɞɢɧɟɧɢɹ ɦɨɝɭɬ 

ɹɜɥɹɬɶɫɹ ɩɨɬɟɧɰɢɚɥɶɧɵɦɢ ɥɟɤɚɪɫɬɜɟɧɧɵɦɢ ɫɪɟɞɫɬɜɚ, ɨɛɥɚɞɚɸɳɢɟ ɧɢɡɤɨɣ 

ɬɨɤɫɢɱɧɨɫɬɶɸ ɞɥɹ ɤɥɟɬɨɤ ɱɟɥɨɜɟɤɚ [27]. 

 

1. 7 Ɇɟɯɚɧɢɡɦɵ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɛɚɤɬɟɪɢяɦɢ, ɞɥя ɩɨɞɚɜɥɟɧɢя 

ɠɢɡɧɟɞɟяɬɟɥɶɧɨɫɬɢ ɝɪɢɛɨɜ 
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ɗɧɞɨɮɢɬɧɵɟ ɛɚɤɬɟɪɢɢ ɦɨɝɭɬ ɜɥɢɹɬɶ ɧɚ ɪɨɫɬ ɪɚɫɬɟɧɢɣ ɩɪɹɦɨ ɢɥɢ 

ɤɨɫɜɟɧɧɨ. ɉɪɹɦɨɟ ɩɨɨɳɪɟɧɢɟ ɪɨɫɬɚ ɪɚɫɬɟɧɢɣ ɩɪɨɢɫɯɨɞɢɬ, ɤɨɝɞɚ-ɥɢɛɨ 

ɷɧɞɨɮɢɬɵ ɨɛɥɟɝɱɚɸɬ ɩɨɥɭɱɟɧɢɟ ɩɢɬɚɬɟɥɶɧɵɯ ɜɟɳɟɫɬɜ ɢɡ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ; 

ɥɢɛɨ ɦɨɞɭɥɢɪɭɸɬ ɪɨɫɬ ɪɚɫɬɟɧɢɣ ɩɭɬɟɦ ɨɛɟɫɩɟɱɟɧɢɹ ɢɥɢ ɪɟɝɭɥɢɪɨɜɚɧɢɹ 

ɪɚɡɥɢɱɧɵɯ ɪɚɫɬɢɬɟɥɶɧɵɯ ɝɨɪɦɨɧɨɜ, ɜɤɥɸɱɚɹ ɚɭɤɫɢɧ, ɰɢɬɨɤɢɧɢɧ ɢɥɢ ɷɬɢɥɟɧ.  

Ʉɨɫɜɟɧɧɨɟ ɩɪɨɞɜɢɠɟɧɢɟ ɪɨɫɬɚ ɪɚɫɬɟɧɢɣ ɩɪɨɢɫɯɨɞɢɬ, ɤɨɝɞɚ ɛɚɤɬɟɪɢɹ 

ɨɝɪɚɧɢɱɢɜɚɟɬ ɢɥɢ ɩɪɟɞɨɬɜɪɚɳɚɟɬ ɩɨɜɪɟɠɞɟɧɢɟ ɪɚɫɬɟɧɢɣ, ɜɵɡɜɚɧɧɵɟ 

ɪɚɡɥɢɱɧɵɦɢ ɩɚɬɨɝɟɧɧɵɦɢ ɚɝɟɧɬɚɦɢ [Error! Bookmark not defined.]. 

ɋɭɳɟɫɬɜɭɟɬ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɨɛɳɢɯ ɦɟɯɚɧɢɡɦɨɜ, ɤɨɬɨɪɵɟ ɛɚɤɬɟɪɢɢ 

ɢɫɩɨɥɶɡɭɸɬ ɞɥɹ ɩɨɞɚɜɥɟɧɢɹ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɝɪɢɛɨɜ [Error! Bookmark 

not defined.]. 

ɉɟɪɜɵɣ ɢɯ ɧɢɯ, ɢɧɞɭɰɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɧɚɹ ɪɟɡɢɫɬɟɧɬɧɨɫɬɶ (ɂɋȺ) 

ɪɚɫɬɟɧɢɣ. ɗɬɨ ɪɟɡɢɫɬɟɧɬɧɨɫɬɶ, ɩɟɪɟɞɚɸɳɚɹɫɹ ɩɨ ɧɚɫɥɟɞɫɬɜɭ 

(ɝɟɧɨɬɢɩɢɱɟɫɤɚɹ), ɨɫɧɨɜɚɧɧɚɹ ɧɚ ɭɜɟɥɢɱɟɧɢɢ ɷɤɫɩɪɟɫɫɢɢ ɪɹɞɚ ɝɟɧɨɜ, 

ɪɚɡɜɢɜɚɸɳɢɯ ɡɚɳɢɬɧɵɟ ɦɟɯɚɧɢɡɦɵ ɩɪɨɬɢɜ ɩɚɬɨɝɟɧɟɡɚ [Error! Bookmark not 

defined.].  

ȼɟɳɟɫɬɜɚ, ɡɚɩɭɫɤɚɸɳɢɟ ɂɋȺ, ɧɚɡɵɜɚɸɬɫɹ ɷɥɢɫɢɬɨɪɵ. Ɉɧɢ ɦɨɝɭɬ ɛɵɬɶ 

ɜɟɳɟɫɬɜɚ ɪɚɡɥɢɱɧɨɣ ɩɪɢɪɨɞɵ, ɧɨ ɫɜɹɡɚɧɧɵɯ ɫ ɤɥɟɬɨɱɧɨɣ ɫɬɟɧɤɨɣ [28]. Ɉɧɢ 

ɜɤɥɸɱɚɸɬ ɤɚɫɤɚɞ ɯɢɦɢɱɟɫɤɢɯ ɪɟɚɤɰɢɣ, ɜɤɥɸɱɚɹ ɨɛɪɚɡɨɜɚɧɢɟ ɚɤɬɢɜɧɵɯ ɮɨɪɦ 

ɤɢɫɥɨɪɨɞɚ (ȺɎɄ), ɚɤɬɢɜɢɪɨɜɚɧɢɹ ɛɟɥɤɨɜ ɩɪɢ ɩɨɦɨɳɢ ɞɨɛɚɜɥɟɧɢɹ ɨɫɬɚɬɤɚ 

ɮɨɫɮɨɪɧɨɣ ɤɢɫɥɨɬɵ, ɢɧɢɰɢɚɰɢɹ ɨɫɧɨɜɧɵɯ ɪɟɚɤɰɢɣ 

ɮɢɬɨɢɦɦɭɧɢɬɟɬɚ, ɩɪɢɜɨɞɹɳɢɟ ɤ ɪɚɡɜɢɬɢɸ ɂɋȺ. Ɉɞɧɢɦ ɢɡ ɩɪɢɦɟɪɨɜ 

ɷɥɢɫɢɬɨɪɨɜ ɹɜɥɹɸɬɫɹ ɛɟɥɤɢ, ɫɜɹɡɚɧɧɵɟ ɫ ɩɚɬɨɝɟɧɟɡɨɦ, — PR-ɛɟɥɤɢ. Ɉɧɢ 

ɨɛɪɚɡɭɸɬ ȺɎɄ, ɜɵɫɜɨɛɨɠɞɟɧɢɟ ɤɨɬɨɪɵɯ ɧɚɡɵɜɚɸɬ «ɤɢɫɥɨɪɨɞɧɵɣ ɜɡɪɵɜ» 

[29]. 

ȼɬɨɪɨɣ ɦɟɯɚɧɢɡɦ — ɷɬɨ ɩɪɨɞɭɤɰɢɹ ɚɧɬɢɛɢɨɬɢɤɨɜ. ɋɭɳɟɫɬɜɭɟɬ 

ɧɟɫɤɨɥɶɤɨ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɯ ɚɧɬɢɛɢɨɬɢɤɨɜ, ɩɪɨɞɭɰɢɪɭɟɦɵɯ 

ɷɧɞɨɮɢɬɚɦɢ. 
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ɇɚɢɛɨɥɟɟ ɚɤɬɢɜɧɵɦ ɢɯ ɧɢɯ ɹɜɥɹɟɬɫɹ ɬɚɤɨɣ ɥɢɩɨɩɟɩɬɢɞ, ɤɚɤ ɫɭɪɮɚɤɬɢɧ 

[30,31]. Ʌɢɩɨɩɟɩɬɢɞɵ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɰɢɤɥɢɱɟɫɤɢɟ ɧɢɡɤɨɦɨɥɟɤɭɥɹɪɧɵɟ 

ɫɨɟɞɢɧɟɧɢɹ, ɨɛɵɱɧɨ ɩɪɨɞɭɰɢɪɭɟɦɵɟ Bacillus ɢ Pseudomonas sp. Ɉɧɢ ɜ 

ɨɫɧɨɜɧɨɦ ɫɨɫɬɨɹɬ ɢɡ ɝɢɞɪɨɮɢɥɶɧɨɣ ɝɨɥɨɜɤɢ ɢɡ 7–10 ɚɦɢɧɨɤɢɫɥɨɬ, ɫɜɹɡɚɧɧɨɣ 

ɫ ɯɜɨɫɬɨɦ ɝɢɞɪɨɮɨɛɧɨɣ ɠɢɪɧɨɣ ɤɢɫɥɨɬɵ [Error! Bookmark not defined.]. 

ɐɢɤɥɢɱɟɫɤɢɣ ɥɢɩɨɩɟɩɬɢɞ ɫɭɪɮɚɤɬɢɧ ɫɨɞɟɪɠɢɬ ɤɚɪɛɨɧɨɜɭɸ ɤɢɫɥɨɬɭ (3-

ɝɢɞɪɨɤɫɢ-13-ɦɟɬɢɥɬɟɬɪɚɞɟɤɚɧɨɜɚɹ ɤɢɫɥɨɬɚ) ɢ ɫɟɦɶ ɚɦɢɧɨɤɢɫɥɨɬ [32]. 

ɋɬɪɭɤɬɭɪɚ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɧɚɥɢɱɢɟɦ ɝɟɩɬɚɩɟɩɬɢɞɚ, ɫɨɟɞɢɧɟɧɧɨɝɨ ɫ ɠɢɪɧɨɣ 

β-ɝɢɞɪɨɤɫɢɤɢɫɥɨɬɨɣ ɱɟɪɟɡ ɫɥɨɠɧɨɷɮɢɪɧɭɸ ɫɜɹɡɶ [33]. 

Ʌɢɩɨɩɟɩɬɢɞɵ ɛɨɥɶɲɢɧɫɬɜɚ ɞɢɤɢɯ ɲɬɚɦɦɨɜ ɫɩɨɫɨɛɧɵ ɮɨɪɦɢɪɨɜɚɬɶ 

ɛɢɨɩɥɟɧɤɭ ɧɚ ɩɪɨɬɨɞɟɪɦɟ ɤɨɪɧɹ ɪɚɫɬɟɧɢɣ. ɋɭɪɮɚɤɬɢɧ — ɨɞɢɧ ɢɡ ɨɫɧɨɜɧɵɯ 

ɩɨɜɟɪɯɧɨɫɬɧɨ-ɚɤɬɢɜɧɵɯ ɜɟɳɟɫɬɜ, ɢɧɞɭɤɬɨɪ ɪɚɡɜɢɬɢɹ ɛɢɨɩɥɟɧɤɢ. Ȼɢɨɩɥɟɧɤɚ 

ɫɩɨɫɨɛɫɬɜɭɟɬ ɤɨɥɨɧɢɡɚɰɢɢ ɤɨɪɧɟɣ ɦɢɤɪɨɨɪɝɚɧɢɡɦɚɦɢ ɢ ɬɟɦ ɫɚɦɵɦ 

ɭɜɟɥɢɱɢɜɚɹ ɥɨɤɚɥɶɧɭɸ ɤɨɧɰɟɧɬɪɚɰɢɸ ɚɧɬɢɛɢɨɬɢɤɨɜ [Error! Bookmark not 

defined.]. 

Ʌɢɩɨɩɟɩɬɢɞɵ, ɩɪɨɞɭɰɢɪɭɟɦɵɟ ɛɚɤɬɟɪɢɟɣ, ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ ɫ 

ɰɢɬɨɩɥɚɡɦɚɬɢɱɟɫɤɨɣ ɦɟɦɛɪɚɧɨɣ ɝɪɢɛɚ, ɜɵɡɵɜɚɹ ɨɛɪɚɡɨɜɚɧɢɟ ɩɨɪ [34]. 

ɋɯɨɠɢɦ ɨɛɪɚɡɨɦ ɞɟɣɫɬɜɭɸɬ ɥɚɧɬɨɛɢɨɬɢɤɢ. 

Ʌɚɧɬɢɛɢɨɬɢɤɢ — ɪɢɛɨɫɨɦɚɥɶɧɨ ɫɢɧɬɟɡɢɪɭɟɦɵɟ ɩɟɩɬɢɞɧɵɟ 

ɚɧɬɢɛɢɨɬɢɤɢ, ɫɨɞɟɪɠɚɳɢɟ ɥɚɧɬɢɨɧɢɧ. Ʌɚɧɬɢɛɢɨɬɢɤɢ, ɫɢɧɬɟɡɢɪɭɟɦɵɟ 

ɝɪɚɦɩɨɥɨɠɢɬɟɥɶɧɵɦɢ ɤɨɤɤɚɦɢ, ɢɧɝɢɛɢɪɭɟɬ ɫɢɧɬɟɡ ɦɭɪɟɢɧɚ ɢ ɭɤɨɪɚɱɢɜɚɟɬ 

ɟɝɨ ɦɨɥɟɤɭɥɭ, ɢɧɢɰɢɢɪɭɹ ɮɨɪɦɢɪɨɜɚɧɢɟ ɩɨɪ [35]. ɇɚɢɛɨɥɟɟ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɣ ɥɚɧɬɨɛɢɨɬɢɤ - cɭɛɬɢɥɢɧ. ɗɬɨ 32-ɚɦɢɧɨɤɢɫɥɨɬɧɵɣ 

ɩɟɧɬɚɰɢɤɥɢɱɟɫɤɢɣ ɚɧɬɢɛɢɨɬɢɤ, ɫɬɪɭɤɬɭɪɧɨ ɫɜɹɡɚɧɧɵɣ ɫ ɧɢɡɢɧɨɦ (Lactococcus 

lactis), ɤɨɬɨɪɵɣ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɛɢɨɡɚɳɢɬɟ.  

ɋɭɳɟɫɬɜɭɸɬ ɢ ɚɧɬɢɛɢɨɬɢɤɢ, ɞɟɣɫɬɜɭɸɳɢɟ ɩɨ ɞɪɭɝɨɦɭ ɬɢɩɭ ɦɟɯɚɧɢɡɦɚ. 

Ɋɢɡɨɤɬɢɰɢɧ Ⱥ — ɮɨɫɮɚɬɫɨɞɟɪɠɚɳɢɣ ɨɥɢɝɨɩɟɩɬɢɞɧɵɣ ɚɧɬɢɛɢɨɬɢɤ,  

ɫɢɧɬɟɡɢɪɭɟɦɵɣ ɝɪɚɦɩɨɥɨɠɢɬɟɥɶɧɨɣ ɛɚɤɬɟɪɢɟɣ B. subtilis. ɗɬɨ ɜɟɳɟɫɬɜɨ, 

ɫɨɫɬɨɹɳɟɟ ɢɡ ɞɜɭɯ-ɬɪɟɯ ɚɦɢɧɨɤɢɫɥɨɬ, ɨɛɵɱɧɨ ɢɡ ɚɪɝɢɧɢɧɚ ɢ L-2-ɚɦɢɧɨ-5-  
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ɮɨɫɮɨɪɧɨ-3-ɩɟɧɬɟɧɨɢɤɨɜɨɣ ɧɟɛɟɥɤɨɜɨɣ ɚɦɢɧɨɤɢɫɥɨɬɵ. Ɉɧɨ ɩɪɨɧɢɤɚɟɬ ɜ 

ɝɪɢɛɧɭɸ ɤɥɟɬɤɭ ɱɟɪɟɡ ɩɟɪɦɟɚɡɧɭɸ ɫɢɫɬɟɦɭ ɩɟɪɟɧɨɫɚ. ȼ ɪɟɡɭɥɶɬɚɬɟ ɩɟɪɦɟɚɡɚ 

ɨɫɜɨɛɨɠɞɚɟɬ ɧɟɛɟɥɤɨɜɭɸ ɮɨɫɮɚɬɫɨɞɟɪɠɚɳɭɸ ɚɦɢɧɨɤɢɫɥɨɬɭ, ɤɨɬɨɪɚɹ 

ɩɨɞɚɜɥɹɟɬ ɛɢɨɫɢɧɬɟɡ ɛɟɥɤɚ. Ɏɨɫɮɨɧɚɬɧɵɟ ɫɨɟɞɢɧɟɧɢɹ ɪɚɫɩɪɨɫɬɪɚɧɟɧɵ ɫɪɟɞɢ 

ȻȺȼ, ɝɥɚɜɧɵɦ ɨɛɪɚɡɨɦ, ɢɡ-ɡɚ ɢɯ ɜɥɢɹɧɢɹ ɧɚ ɚɤɬɢɜɧɵɟ ɦɟɬɚɛɨɥɢɬɵ ɦɧɨɠɟɫɬɜɚ 

ɫɢɝɧɚɥɶɧɵɯ ɩɭɬɟɣ [Error! Bookmark not defined.]. 

Ɍɪɟɬɢɣ ɦɟɯɚɧɢɡɦ ɩɨɞɚɜɥɟɧɢɹ ɠɢɡɧɟɞɟɹɬɟɥɶɧɨɫɬɢ ɝɪɢɛɨɜ, ɷɬɨ 

ɩɪɨɞɭɤɰɢɹ ɥɟɬɭɱɢɯ ɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ (ɅɈɋ). ɅɈɋ ɢɧɞɭɰɢɪɭɟɬ 

ɭɬɨɥɳɟɧɢɟ ɤɥɟɬɨɱɧɨɣ ɫɬɟɧɤɢ, ɜɟɡɢɤɭɥɹɰɢɸ ɩɪɨɬɨɩɥɚɡɦɵ ɢ ɛɥɨɤɢɪɨɜɚɧɢɟ 

ɜɟɬɜɥɟɧɢɹ ɝɢɮ ɝɪɢɛɨɜ. ɋɭɳɟɫɬɜɭɸɬ ɲɬɚɦɦɵ, ɫɢɧɬɟɡɢɪɭɸɳɢɟ ɛɨɥɟɟ 70 

ɥɟɬɭɱɢɯ ɨɪɝɚɧɢɱɟɫɤɢɯ ɫɨɟɞɢɧɟɧɢɣ [36]. 

ɑɟɬɜɟɪɬɵɣ ɦɟɯɚɧɢɡɦ, ɷɬɨ ɝɢɩɨɚɰɟɬɢɥɢɪɨɜɚɧɢɟ ɝɢɫɬɨɧɨɜ. ɋɨɟɞɢɧɟɧɢɟ, 

ɫɟɤɪɟɬɢɪɭɟɦɨɟ ɛɚɤɬɟɪɢɹɦɢ (ɮɟɧɚɡɢɧ-1-ɤɚɪɛɨɤɫɚɦɢɞ), ɧɚɩɪɹɦɭɸ ɜɥɢɹɟɬ ɧɚ 

ɚɤɬɢɜɧɨɫɬɶ ɝɪɢɛɤɨɜɨɝɨ ɛɟɥɤɚ FgGcn5, ɹɜɥɹɸɳɟɝɨɫɹ 

ɝɢɫɬɨɧɚɰɟɬɢɥɬɪɚɧɫɮɟɪɚɡɨɣ. ɗɬɨ ɩɪɢɜɨɞɢɬ ɤ ɞɟɪɟɝɭɥɹɰɢɢ ɚɰɟɬɢɥɢɪɨɜɚɧɢɹ 

ɝɢɫɬɨɧɨɜ ɜ H2BK11, H3K14, H3K18 ɢ H3K27 ɜ Fusarium graminearum. 

Ƚɢɩɨɚɰɟɬɢɥɢɪɨɜɚɧɢɟ ɩɪɢɜɨɞɢɬ ɤ ɩɨɞɚɜɥɟɧɢɸ ɪɨɫɬɚ ɝɪɢɛɤɨɜ, ɫɧɢɠɟɧɢɸ 

ɜɢɪɭɥɟɧɬɧɨɫɬɢ ɢ ɛɢɨɫɢɧɬɟɡɚ ɦɢɤɨɬɨɤɫɢɧɨɜ [Error! Bookmark not defined.].  

Ɇɨɠɧɨ ɫ ɭɜɟɪɟɧɧɨɫɬɶɸ ɫɤɚɡɚɬɶ, ɱɬɨ ɫɭɳɟɫɬɜɭɟɬ ɟɳё ɨɝɪɨɦɧɨɟ 

ɦɧɨɠɟɫɬɜɨ ɞɪɭɝɢɯ ɦɟɯɚɧɢɡɦɨɜ, ɤɨɬɨɪɵɟ ɬɪɟɛɭɸɬ ɞɚɥɶɧɟɣɲɟɝɨ ɢɡɭɱɟɧɢɹ. 

 

1. 8 ȼɵɞɟɥɟɧɢɟ ȾɇɄ ɥɢɡɢɫɧɵɦ ɦɟɬɨɞɨɦ  

 

ȼɵɞɟɥɟɧɢɟ ɧɭɤɥɟɢɧɨɜɵɯ ɤɢɫɥɨɬ — ɜɚɠɧɵɣ ɷɬɚɩ ɩɨɞɝɨɬɨɜɤɢ ɩɪɨɛ 

ɩɟɪɟɞ ɛɢɨɯɢɦɢɱɟɫɤɢɦɢ ɢ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɦɢ ɩɪɨɰɟɫɫɚɦɢ. Ȼɨɥɶɲɢɧɫɬɜɨ 

ɛɢɨɯɢɦɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ, ɬɚɤɢɯ ɤɚɤ ɚɦɩɥɢɮɢɤɚɰɢɹ, ɩɪɨɜɟɞɟɧɢɟ ɨɛɪɚɬɧɨɣ 

ɬɪɚɧɫɤɪɢɩɰɢɢ, ɫɟɤɜɟɧɢɪɨɜɚɧɢɟ, ɝɢɛɪɢɞɢɡɚɰɢɹ, ɫɢɧɬɟɡ ȾɇɄ, ɧɟ ɦɨɝɭɬ ɛɵɬɶ 

ɜɵɩɨɥɧɟɧɵ ɧɟɩɨɫɪɟɞɫɬɜɟɧɧɨ ɧɚ ɢɫɫɥɟɞɭɟɦɵɯ ɨɛɪɚɡɰɚɯ ɛɟɡ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨɝɨ 

ɩɨɥɭɱɟɧɢɹ ɢ ɨɱɢɫɬɤɢ ɇɄ.  
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ɋɭɳɟɫɬɜɭɟɬ ɧɟɫɤɨɥɶɤɨ ɨɛɳɟɢɡɜɟɫɬɧɵɯ ɦɟɬɨɞɨɜ ɩɨɥɭɱɟɧɢɹ ȾɇɄ ɢɡ 

ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɢ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɫɬɚɜɥɟɧɧɨɣ ɡɚɞɚɱɢ ɧɭɠɧɨ 

ɜɵɛɪɚɬɶ ɧɚɢɛɨɥɟɟ ɨɩɬɢɦɚɥɶɧɭɸ ɦɟɬɨɞɢɤɭ. ɉɪɢ ɜɵɛɨɪɟ ɧɭɠɧɨ ɩɨɦɧɢɬɶ ɩɪɨ 

ɧɟɫɤɨɥɶɤɨ ɬɪɟɛɨɜɚɧɢɣ, ɩɪɟɞɴɹɜɥɹɟɦɵɯ ɤ ɤɨɧɟɱɧɨɦɭ ɪɟɡɭɥɶɬɚɬɭ, ɧɚɩɪɢɦɟɪ - 

ɜɵɫɨɤɢɣ ɜɵɯɨɞ ɧɭɠɧɨɝɨ ɦɚɬɟɪɢɚɥɚ; ɜɪɟɦɹ, ɬɪɟɛɭɟɦɨɟ ɞɥɹ ɩɨɥɭɱɟɧɢɹ 

ɤɨɧɟɱɧɨɝɨ ɩɪɨɞɭɤɬɚ; ɜɵɫɨɤɨɟ ɤɚɱɟɫɬɜɨ ɩɨɥɭɱɟɧɧɨɝɨ ɦɚɬɟɪɢɚɥɚ [37]. 

ȼɵɞɟɥɟɧɢɟ ɛɚɤɬɟɪɢɚɥɶɧɨɣ ɝɟɧɨɦɧɨɣ ȾɇɄ ɥɢɡɢɫɧɵɦ ɦɟɬɨɞɨɦ 

ɨɫɧɨɜɵɜɚɟɬɫɹ ɧɚ ɷɮɮɟɤɬɢɜɧɨɦ ɜɵɯɨɞɟ ȾɇɄ ɩɨɫɪɟɞɫɬɜɨɦ ɫɩɟɰɢɚɥɶɧɨɝɨ 

ɥɢɡɢɫɧɨɝɨ ɛɭɮɟɪɚ G-A. ɉɨɫɥɟ ɷɬɨɝɨ ɛɵɫɬɪɨɟ ɨɬɞɟɥɟɧɢɟ ɝɟɧɨɦɧɨɣ ȾɇɄ ɨɬ 

ɛɟɥɤɨɜ, ɩɨɥɢɫɚɯɚɪɢɞɨɜ ɢ ɥɢɩɢɞɨɜ ɞɨɫɬɢɝɚɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɮɚɡɨ-

ɪɚɡɞɟɥɹɸɳɟɝɨ ɲɚɝɚ. ȼɵɫɨɤɨ ɨɱɢɳɟɧɧɚɹ ȾɇɄ ɜ ɧɢɠɧɟɣ ɮɚɡɟ ɫɜɹɡɵɜɚɟɬɫɹ ɫ 

ɤɨɥɨɧɤɨɣ. Ɂɚɬɟɦ ɩɪɨɦɵɜɚɸɬ ɛɭɮɟɪɨɦ W1 ɢ W2 ɱɬɨɛɵ ɭɞɚɥɢɬɶ ɨɫɬɚɬɨɱɧɵɟ 

ɜɟɳɟɫɬɜɚ ɢ ɫɨɥɢ, ɨɱɢɳɟɧɧɚɹ ȾɇɄ ɷɥɸɢɪɭɟɬɫɹ ɫ ɤɨɥɨɧɤɢ ɜ ɬɪɢɫ-ɛɭɮɟɪ ɢɥɢ 

ɜɨɞɭ. ȼɵɞɟɥɟɧɧɚɹ ɬɚɤɢɦ ɨɛɪɚɡɨɦ ȾɇɄ ɩɨɞɯɨɞɢɬ ɞɥɹ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ 

ɪɟɚɤɰɢɣ ɜɤɥɸɱɚɹ ɉɐɊ ɢ ɦɧɨɝɢɟ ɞɪɭɝɢɟ ɪɟɚɤɰɢɢ. 

 

1. 9 ɉɨɥɢɦɟɪɚɡɧɚя ɰɟɩɧɚя ɪɟɚɤɰɢя 

 

ɉɨɥɢɦɟɪaɡɧɚɹ ɰɟɩɧɚɹ ɪɟɚɤɰɢɹ (ɉɐɊ) - ɦɟɬɨɞ ɦɨɥɟɤɭɥɹɪɧɨɣ ɛɢɨɥɨɝɢɢ, 

ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ ɡɧɚɱɢɬɟɥɶɧɨɝɨ ɭɜɟɥɢɱɟɧɢɹ ɱɢɫɥɚ ɤɨɩɢɣ ɨɩɪɟɞɟɥёɧɧɵɯ 

ɮɪɚɝɦɟɧɬɨɜ ȾɇɄ ɜ ɢɫɫɥɟɞɭɟɦɨɦ ɦɚɬɟɪɢɚɥɟ [38]. ɗɬɨɬ ɦɟɬɨɞ ɛɵɥ ɢɡɨɛɪɟɬɟɧ 

ɛɢɨɯɢɦɢɤɨɦ Ʉɷɪɢ Ɇɭɥɥɢɫɨɦ (ɋɒȺ) ɜ 1983 ɝɨɞɭ [39], ɡɚ ɪɚɡɪɚɛɨɬɚɧɧɵɣ 

ɦɟɬɨɞ ɨɧ ɩɨɥɭɱɢɥ ɇɨɛɟɥɟɜɫɤɭɸ ɩɪɟɦɢɸ ɜ 1993 ɝɨɞɭ. 

ɉɨɦɢɦɨ ɚɦɩɥɢɮɢɤɚɰɢɢ (ɭɜɟɥɢɱɟɧɢɹ ɤɨɧɰɟɧɬɪɚɰɢɢ ȾɇɄ), ɩɪɢ ɩɨɦɨɳɢ 

ɉɐɊ ɦɨɠɧɨ ɩɪɨɜɨɞɢɬɶ ɦɧɨɠɟɫɬɜɨ ɪɚɡɥɢɱɧɵɯ ɞɟɣɫɬɜɢɣ ɫ ɇɄ (ɜɜɟɞɟɧɢɟ 

ɩɨɥɢɦɨɪɮɢɡɦɨɜ ɢɥɢ ɦɭɬɚɰɢɣ, ɫɲɢɜɤɚ ɪɚɡɥɢɱɧɵɯ ɮɪɚɝɦɟɧɬɨɜ ȾɇɄ). 

Ⱥɦɩɥɢɮɢɤɚɰɢɹ ɚɤɬɢɜɧɨ ɩɪɢɦɟɧɹɟɬɫɹ ɜ ɦɨɥɟɤɭɥɹɪɧɨɣ ɛɢɨɥɨɝɢɢ ɢ ɦɟɞɢɰɢɧɟ, 

ɧɚɩɪɢɦɟɪ, ɞɥɹ ɭɫɬɚɧɨɜɥɟɧɢɹ ɩɪɢɱɢɧɵ ɡɚɛɨɥɟɜɚɧɢɣ (ɧɚɫɥɟɞɫɬɜɟɧɧɵɯ, 

ɢɧɮɟɤɰɢɨɧɧɵɯ); ɩɨɞɬɜɟɪɠɞɟɧɢɹ ɦɚɬɟɪɢɧɫɬɜɚ ɢɥɢ ɨɬɰɨɜɫɬɜɚ; ɤɥɨɧɢɪɨɜɚɧɢɹ 
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ȾɇɄ, ɢ ɜɵɹɜɥɟɧɢɹ ɧɨɜɵɯ ɝɟɧɨɜ [40, 41]. Ɍɚɤɠɟ ɷɬɨɬ ɦɟɬɨɞ ɨɱɟɧɶ ɷɮɮɟɤɬɢɜɟɧ 

ɞɥɹ ɢɡɭɱɟɧɢɹ ɩɨɥɢɦɨɪɮɢɡɦɚ ȾɇɄ. 

ȼ ɨɫɧɨɜɟ ɦɟɬɨɞɚ ɉɐɊ ɥɟɠɢɬ ɩɪɨɰɟɫɫ ɪɟɩɥɢɤɚɰɢɢ - ɤɨɦɩɥɟɦɟɧɬɚɪɧɨɝɨ 

ɞɨɫɬɪɚɢɜɚɧɢɹ ȾɇɄ ɦɚɬɪɢɰɵ, ɨɫɭɳɟɫɬɜɥɹɟɦɨɟ ɫ ɩɨɦɨɳɶɸ ɷɧɡɢɦɚ ȾɇɄ-

ɩɨɥɢɦɟɪɚɡɵ.  

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɉɐɊ ɬɪɟɛɭɸɬɫɹ ɫɥɟɞɭɸɳɢɟ ɤɨɦɩɨɧɟɧɬɵ:  

  Иɫɫɥɟɞɭɟɦыɣ ɨɛɪɚɡɟц (ɫɨɞɟɪɠɢɬ ɭɱɚɫɬɨɤ, ɱɢɫɥɨ ɤɨɩɢɣ ɤɨɬɨɪɨɝɨ 

ɧɟɨɛɯɨɞɢɦɨ ɭɜɟɥɢɱɢɬɶ)  

 ɩɪɚɣɦɟɪы (ɤɨɪɨɬɤɢɟ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɵ, ɨɛɵɱɧɨ ɢɦɟɸɳɢɟ ɞɥɢɧɭ 

ɪɚɡɦɟɪ ɨɬ 10 ɞɨ 30 ɩ.ɨ., ɢɞɟɧɬɢɱɧɵɟ ɢɫɫɥɟɞɭɟɦɵɦ ɭɱɚɫɬɤɚɦ ɝɟɧɨɦɚ. Ȼɟɡ ɧɢɯ 

ɧɟɜɨɡɦɨɠɧɚ ɚɦɩɥɢɮɢɤɚɰɢɹ [42]. ɉɪɚɜɢɥɶɧɨɫɬɶ ɩɨɞɛɨɪɚ ɡɚɬɪɚɜɨɤ 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɫɩɟɰɢɮɢɱɧɨɫɬɶ ɢ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɬɟɫɬ-ɫɢɫɬɟɦɵ.) 

 Taq-ɩɨɥɢɦɟɪɚɡɚ 

 ɞɟɡɨɤɫɢɧɭɤɥɟɨɡɢɞɬɪɢɮɨɫɮɚɬы(ɞɇɌɎ) – ɞɟɡɨɤɫɢɚɞɟɧɨɡɢɧ-

ɬɪɢɮɨɫɮɚɬɚ (dATP), ɞɟɡɨɤɫɢɝɭɚɧɨɡɢɧ-ɬɪɢɮɨɫɮɚɬɚ (dGTP), ɞɟɡɨɤɫɢɰɢɬɨɡɢɧ-

ɬɪɢɮɨɫɮɚɬɚ (dCTP) ɢ ɞɟɡɨɤɫɢɬɢɦɢɞɢɧ-ɬɪɢɮɨɫɮɚɬɚ (dTTP) - ɫɭɛɫɬɪɚɬɵ, 

ɢɫɩɨɥɶɡɭɟɦɵɟ ȾɇɄ-ɩɨɥɢɦɟɪɚɡɨɣ ɞɥɹ ɫɢɧɬɟɡɚ ɜɬɨɪɨɣ ɰɟɩɢ ȾɇɄ.) 

 ɢɨɧы Mg2+ (ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɪɚɛɨɬɵ Taq-ɩɨɥɢɦɟɪɚɡɵ, ɨɧɢ 

ɨɛɪɚɡɭɸɬ ɪɚɫɬɜɨɪɢɦɵɟ ɤɨɦɩɥɟɤɫɵ ɫ ɞɇɌɎ. Ɉɩɬɢɦɚɥɶɧɚɹ ɤɨɧɰɟɧɬɪɚɰɢɹ Mg2+ 

ɧɚɯɨɞɢɬɫɹ ɜ ɞɢɚɩɚɡɨɧɟ 1-5ɦɆ.) 

 ɛɭɮɟɪɧыɣ ɪɚɫɬɜɨɪ (ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɫɦɟɫɶ ɚɧɢɨɧɨɜ ɢ ɤɚɬɢɨɧɨɜ ɜ 

ɨɩɪɟɞɟɥɟɧɧɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ ɢ ɫɬɚɛɢɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɪɇ) [43] 

Ɉɛɵɱɧɨ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɉɐɊ ɜɵɩɨɥɧɹɟɬɫɹ 20—35 ɰɢɤɥɨɜ, ɤɚɠɞɵɣ ɢɡ 

ɤɨɬɨɪɵɯ ɫɨɫɬɨɢɬ ɢɡ ɬɪɟɯ ɫɬɚɞɢɣ: 

1. Дɟɧɚɬɭɪɚцɢя 

ɉɪɨɢɫɯɨɞɢɬ ɧɚɝɪɟɜ ɞɨ 94—96° C ɞɜɨɣɧɨɣ ɰɟɩɢ ȾɇɄ ɜ ɬɟɱɟɧɢɟ 0,5—2 ɦɢɧ., 

ɱɬɨɛɵ ɩɪɨɢɡɨɲɥɨ ɪɚɡɪɭɲɟɧɢɟ ɜɨɞɨɪɨɞɧɵɯ ɫɜɹɡɟɣ ɦɟɠɞɭ ɞɜɭɦɹ ɰɟɩɹɦɢ.  

2. Оɬɠɢɝ 
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Ɂɚɬɟɦ ɬɟɦɩɟɪɚɬɭɪɭ ɫɧɢɠɚɸɬ, ɱɬɨɛɵ ɡɚɬɪɚɜɤɢ ɦɨɝɥɢ ɫɨɟɞɢɧɢɬɶɫɹ ɫ 

ɨɞɧɨɰɟɩɨɱɟɱɧɨɣ ȾɇɄ-ɦɚɬɪɢɰɟɣ. Ɍɟɦɩɟɪɚɬɭɪɚ ɨɬɠɢɝɚ ɡɚɜɢɫɢɬ ɨɬ 

ɧɭɤɥɟɨɬɢɞɧɨɝɨ ɫɨɫɬɚɜɚ ɡɚɬɪɚɜɨɤ ɢ ɡɚɜɢɫɢɬ ɨɬ ɢɯ ɬɟɦɩɟɪɚɬɭɪɵ ɩɥɚɜɥɟɧɢɹ (ɧɚ 

3—5° ɋ ɧɢɠɟ). ȼɪɟɦɹ ɫɬɚɞɢɢ— 0,5—2 ɦɢɧ [44].  

3. Эɥɨɧɝɚцɢя 

ɇɚ ɷɬɨɣ ɫɬɚɞɢɢ Taq-ɩɨɥɢɦɟɪɚɡɚ ɪɟɩɥɢɰɢɪɭɟɬ ɚɧɬɢɫɦɵɫɥɨɜɭɸ ɰɟɩɶ. Ɉɧɚ 

ɧɚɱɢɧɚɟɬ ɪɨɫɬ ɷɬɨɣ ɰɟɩɢ ɨɬ 3'-ɤɨɧɰɚ ɡɚɬɪɚɜɤɢ, ɤɨɬɨɪɵɣ ɫɜɹɡɚɥɫɹ ɫ ȾɇɄ-

ɦɚɬɪɢɰɟɣ, ɢ ɞɜɢɠɟɬɫɹ ɜɞɨɥɶ ɧɟё ɩɨ ɧɚɩɪɚɜɥɟɧɢɸ ɨɬ 5'-ɤɨɧɰɚ ɤ 3'-ɤɨɧɰɭ.  

ɉɨ ɡɚɜɟɪɲɟɧɢɸ ɜɫɟɯ ɨɫɧɨɜɧɵɯ ɫɬɚɞɢɣ ɧɟɪɟɞɤɨ ɩɪɢɦɟɧɹɟɬɫɹ 

ɞɨɩɨɥɧɢɬɟɥɶɧɚɹ ɷɥɨɧɝɚɰɢɹ, ɱɬɨɛɵ ɞɨɫɬɪɨɢɬɶ ɜɫɟ ɧɟɡɚɜɟɪɲɟɧɧɵɟ ɮɪɚɝɦɟɧɬɵ. 

ɗɬɚ ɫɬɚɞɢɹ ɞɥɢɬɫɹ ɨɛɵɱɧɨ 7-10 ɦɢɧ. 

ɉɐɊ ɩɪɨɜɨɞɹɬ ɜ ɚɦɩɥɢɮɢɤɚɬɨɪɟ ɢɥɢ ɬɟɪɦɨɰɢɤɥɟɪɟ — ɭɫɬɪɨɣɫɬɜɨ, 

ɨɛɟɫɩɟɱɢɜɚɸɳɟɟ ɚɦɩɥɢɮɢɤɚɰɢɸ ɫ ɩɨɦɨɳɶɸ ɢɡɦɟɧɟɧɢɹ ɬɟɦɩɟɪɚɬɭɪɵ 

(ɬɨɱɧɨɫɬɶ ɧɟ ɦɟɧɟɟ 0,1° C). Ⱥɦɩɥɢɤɨɧ —ɟɞɢɧɢɰɚ ɚɦɩɥɢɮɢɤɚɰɢɢ [45].  

 

1. 10 Ɍɟɪɦɨɫɬɚɛɢɥɶɧɵɟ ȾɇɄ-ɩɨɥɢɦɟɪɚɡɵ 

 

ȾɇɄ-ɩɨɥɢɦɟɪɚɡɚ - ɮɟɪɦɟɧɬ, ɫɢɧɬɟɡɢɪɭɸɳɢɣ ɰɟɩɢ ɧɭɤɥɟɨɬɢɞɨɜ ɢɡ 

ɧɭɤɥɟɨɡɢɞɬɪɢɮɨɫɮɚɬɨɜ. Ɉɧɢ ɞɨɛɚɜɥɹɸɬ ɧɭɤɥɟɨɬɢɞɵ ɤ 3' - OH ɝɪɭɩɩɟ 

ɩɪɟɞɵɞɭɳɟɝɨ ɧɭɤɥɟɨɬɢɞɚ ɜ ɦɨɥɟɤɭɥɟ ȾɇɄ, ɩɨɷɬɨɦɭ ɜɫɟ ɮɟɪɦɟɧɬɵ ɪɚɛɨɬɚɸɬ 

ɜ ɧɚɩɪɚɜɥɟɧɢɢ 5' --> 3'. ȼ ɩɪɨɰɟɫɫɟ ɪɟɩɥɢɤɚɰɢɢ ɩɨɥɢɦɟɪɚɡɚ ɤɨɩɢɪɭɟɬ 

ɢɫɯɨɞɧɭɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ȾɇɄ. Ɍɨɱɧɨɫɬɶ ɤɨɩɢɪɨɜɚɧɢɹ ɨɱɟɧɶ ɜɵɫɨɤɚ, ɧɨ 

ɜɫё ɠɟ ɦɨɝɭɬ ɜɨɡɧɢɤɚɬɶ ɜ ɷɬɨɦ ɩɪɨɰɟɫɫɟ ɦɭɬɚɰɢɢ, ɩɨɷɬɨɦɭ ɛɨɥɶɲɢɧɫɬɜɨ 

ȾɇɄ-ɩɨɥɢɦɟɪɚɡ ɨɛɥɚɞɚɸɬ ɫɩɨɫɨɛɧɵ ɢɫɩɪɚɜɥɹɬɶ ɦɭɬɚɰɢɢ.  

Ɉɱɟɧɶ ɜɚɠɧɚɹ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚ ȾɇɄ-ɩɨɥɢɦɟɪɚɡ ɹɜɥɹɟɬɫɹ ɢɯ 

ɬɟɪɦɨɫɬɚɛɢɥɶɧɨɫɬɶ. ɂɦɟɧɧɨ ɬɟɪɦɨɫɬɚɛɢɥɶɧɭɸ ȾɇɄ-ɩɨɥɢɦɟɪɚɡɭ ɜɩɟɪɜɵɟ 

ɩɨɥɭɱɢɥɢ ɢɡ ɬɟɪɦɨɮɢɥɶɧɵɯ ɛɚɤɬɟɪɢɣ ɢ ɧɚɡɜɚɥɢ Taq-ɩɨɥɢɦɟɪɚɡɚ. Ɉɧɚ 

ɨɤɚɡɚɥɚɫɶ ɭɫɬɨɣɱɢɜɨɣ ɤ ɜɵɫɨɤɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɢ ɦɨɝɥɚ ɜɵɞɟɪɠɢɜɚɬɶ 

ɧɟɫɤɨɥɶɤɨ ɰɢɤɥɨɜ ɪɟɚɤɰɢɢ.  

http://ru.wikipedia.org/wiki/%D0%93%D0%B8%D0%B4%D1%80%D0%BE%D0%BA%D1%81%D0%B8%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D0%B3%D1%80%D1%83%D0%BF%D0%BF%D0%B0
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Ȼɥɚɝɨɞɚɪɹ ɷɬɨɦɭ ɫɬɚɥɨ ɜɨɡɦɨɠɧɨ ɭɩɪɨɳɟɧɢɟ ɢ ɚɜɬɨɦɚɬɢɡɚɰɢɹ 

ɩɪɨɰɟɞɭɪɵ ɉɐɊ, ɜɟɞɶ ɬɟɩɟɪɶ ɫɬɚɥɨ ɜɨɡɦɨɠɧɨ ɞɨɛɚɜɥɟɧɢɟ ɩɨɥɢɦɟɪɚɡɵ ɜ 

ɪɟɚɤɰɢɨɧɧɭɸ ɫɦɟɫɶ ɞɨ ɫɬɚɞɢɢ ɞɟɧɚɬɭɪɚɰɢɢ [46]. 

 

1. 11 ɗɥɟɤɬɪɨɮɨɪɟɡ 

 

ɗɥɟɤɬɪɨɮɨɪɟɡ - ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɣ ɦɟɬɨɞ, ɧɟɨɛɯɨɞɢɦɵɣ ɞɥɹ 

ɪɚɡɞɟɥɟɧɢɹ ɛɟɥɤɨɜ ɢ ɇɄ ɩɨ ɢɯ ɪɚɡɦɟɪɚɦ. Ɉɧ ɲɢɪɨɤɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ 

ɚɧɚɥɢɬɢɱɟɫɤɢɯ ɢ ɩɪɟɩɚɪɚɬɢɜɧɵɯ ɰɟɥɟɣ [47].  

ɗɥɟɤɬɪɨɮɨɪɟɬɢɱɟɫɤɨɟ ɪɚɡɞɟɥɟɧɢɟ ɩɪɨɜɨɞɹɬ ɜ ɝɟɥɹɯ [48]. Ⱦɥɹ ɦɨɥɟɤɭɥ 

ȾɇɄ ɤɪɭɩɧɵɯ ɪɚɡɦɟɪɨɜ ɩɨɥɢɚɤɪɢɥɚɦɢɞɧɵɣ ɝɟɥɶ ɹɜɥɹɟɬɫɹ ɧɟ ɭɞɨɛɧɵɦ ɢɡ-ɡɚ 

ɦɚɥɨɝɨ ɪɚɡɦɟɪɚ ɩɨɪ, ɩɨɷɬɨɦɭ ɞɥɹ ɪɚɡɞɟɥɟɧɢɹ ɇɄ ɤɪɭɩɧɨɝɨ ɪɚɡɦɟɪɚ ɫɨɡɞɚɥɢ 

ɚɝɚɪɨɡɧɵɟ ɝɟɥɢ (ɚɝɚɪɨɡɚ – ɥɢɧɟɣɧɵɣ ɩɨɥɢɫɚɯɚɪɢɞ, ɜɯɨɞɹɳɢɣ ɜ ɫɨɫɬɚɜ ɚɝɚɪɚ, 

ɩɨɥɭɱɚɟɦɵɣ ɢɡ ɤɪɚɫɧɵɯ ɢ ɛɭɪɵɯ ɜɨɞɨɪɨɫɥɟɣ).  

 Ɋɚɡɞɟɥɟɧɢɟ ɇɄ ɩɪɨɢɫɯɨɞɢɬ ɜ ɷɥɟɤɬɪɨɮɨɪɟɡɧɨɣ ɤɚɦɟɪɟ, ɡɚɩɨɥɧɟɧɧɨɣ 

ɛɭɮɟɪɧɵɣ ɪɚɫɬɜɨɪɨɦ. Ⱦɥɹ ɷɬɨɝɨ ɢɫɩɨɥɶɡɭɸɬɫɹ ɬɪɢɫ-ɚɰɟɬɚɬ-ɗȾɌȺ, ɬɪɢɫ-

ɛɨɪɚɬɧɵɟ ɢɥɢ ɬɪɢɫ-ɮɨɫɮɚɬɧɵɟ ɛɭɮɟɪɧɵɟ ɪɚɫɬɜɨɪɵ. Ȼɭɮɟɪ ɨɛɟɫɩɟɱɢɜɚɟɬ 

ɭɜɟɥɢɱɟɧɢɟ ɢɨɧɧɨɣ ɫɢɥɵ ɪɚɫɬɜɨɪɚ, ɧɟɨɛɯɨɞɢɦɨɝɨ ɞɥɹ ɷɥɟɤɬɪɨɮɨɪɟɡɚ. Ɉɧ ɠɟ 

ɩɪɢɦɟɧɹɬɫɹ ɞɥɹ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɝɟɥɹ. 

ɗɥɟɤɬɪɨɮɨɪɟɡ – ɤɥɚɫɫɢɱɟɫɤɢɣ ɦɟɬɨɞ, ɢɫɩɨɥɶɡɭɟɦɵɣ ɞɥɹ ɪɚɡɞɟɥɟɧɢɹ, 

ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɢ ɨɱɢɫɬɤɢ ɮɪɚɝɦɟɧɬɨɜ ȾɇɄ. ɋ ɩɨɦɨɳɶɸ ɧɟɝɨ ɦɨɠɧɨ 

ɷɮɮɟɤɬɢɜɧɨ ɢ ɛɵɫɬɪɨ ɪɚɡɞɟɥɢɬɶ ɬɚɤɢɟ ɮɪɚɝɦɟɧɬɵ ɇɄ, ɤɨɬɨɪɵɟ ɧɟ 

ɪɚɡɞɟɥɹɸɬɫɹ ɢɧɵɦɢ ɦɟɬɨɞɚɦɢ. Ⱦɥɹ ɜɢɡɭɚɥɢɡɚɰɢɢ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɫɥɟɞɭɟɦɵɟ 

ɇɄ ɨɤɪɚɲɢɜɚɸɬ ɮɥɭɨɪɟɫɰɢɪɭɸɳɢɦ ɤɪɚɫɢɬɟɥɟɦ, ɫɜɹɡɵɜɚɸɳɢɣɫɹ ɫ ɇɄ – 

ɛɪɨɦɢɫɬɵɦ ɷɬɢɞɢɟɦ ɜ ɦɚɥɨɣ ɤɨɧɰɟɧɬɪɚɰɢɢ. ɉɪɢ ɨɤɪɚɲɢɜɚɧɢɢ ɛɪɨɦɢɫɬɵɦ 

ɷɬɢɞɢɟɦ, ɜ ɭɥɶɬɪɚɮɢɨɥɟɬɨɜɨɦ ɫɜɟɬɟ, ɦɨɠɧɨ ɡɚɮɢɤɫɢɪɨɜɚɬɶ ɨɤɨɥɨ 1 ɧɝ ɇɄ 

[49]. 

ɋɤɨɪɨɫɬɶ ɩɟɪɟɦɟɳɟɧɢɹ ȾɇɄ ɱɟɪɟɡ ɚɝɚɪɨɡɧɵɣ ɝɟɥɶ ɩɪɢ 

ɷɥɟɤɬɪɨɮɨɪɟɬɢɱɟɫɤɨɦ ɪɚɡɞɟɥɟɧɢɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦɢ ɤɪɢɬɟɪɢɹɦɢ:  
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- ɪɚɡɦɟɪɨɦ ɢ ɤɨɧɮɨɪɦɚɰɢɟɣ ɦɨɥɟɤɭɥ ȾɇɄ, 

- ɤɨɧɰɟɧɬɪɚɰɢɟɣ ɚɝɚɪɨɡɵ ɜ ɚɝɚɪɨɡɧɨɦ ɝɟɥɟ, 

- ɧɚɩɪɹɠɟɧɧɨɫɬɶɸ ɷɥɟɤɬɪɢɱɟɫɤɨɝɨ ɩɨɥɹ, 

- ɬɢɩɨɦ ɢ ɤɨɧɰɟɬɪɚɰɢɟɣ ɢɫɩɨɥɶɡɭɟɦɨɝɨ ɛɭɮɟɪɧɨɝɨ ɪɚɫɬɜɨɪɚ. 

ɗɥɟɤɬɪɨɮɨɪɟɬɢɱɟɫɤɨɟ ɪɚɡɞɟɥɟɧɢɟ ɩɨɡɜɨɥɹɟɬ ɧɚɦ ɨɩɪɟɞɟɥɢɬɶ 

ɤɨɥɢɱɟɫɬɜɨ ɢ ɤɚɱɟɫɬɜɨ ɇɄ. Ʉɨɥɢɱɟɫɬɜɨ ɨɩɪɟɞɟɥɹɟɬɫɹ ɥɢɲɶ ɩɪɢɛɥɢɡɢɬɟɥɶɧɨ, 

ɜɟɞɶ ɨɧɚ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɭɬɟɦ ɫɪɚɜɧɟɧɢɹ ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɨɤɪɚɲɢɜɚɧɢɹ 

ɢɫɫɥɟɞɭɟɦɨɣ ɇɄ ɫ ɦɨɥɟɤɭɥɹɪɧɨ-ɝɟɧɟɬɢɱɟɫɤɢɦ ɦɚɪɤɟɪɨɦ, ɤɨɧɰɟɧɬɪɚɰɢɹ 

ɤɨɬɨɪɨɝɨ ɡɚɪɚɧɟɟ ɢɡɜɟɫɬɧɚ.  

ɇɨ ɜ ɛɨɥɶɲɟɣ ɫɬɟɩɟɧɢ ɷɥɟɤɬɪɨɮɨɪɟɡ ɩɪɢɦɟɧɹɟɬɫɹ ɢɦɟɧɧɨ ɞɥɹ 

ɨɩɪɟɞɟɥɟɧɢɹ ɤɚɱɟɫɬɜɚ ȾɇɄ. ɉɪɢ ɯɨɪɨɲɟɦ ɤɚɱɟɫɬɜɟ ɨɛɪɚɡɰɚ ȾɇɄ ɩɨɥɨɫɵ ɩɪɢ 

ɷɥɟɤɬɪɨɮɨɪɟɡɟ ɛɭɞɭɬ ɪɨɜɧɵɟ ɢ ɱɟɬɤɢɟ, ɛɟɡ ɪɚɡɜɨɞɨɜ ɢ, ɬɚɤ ɧɚɡɵɜɚɟɦɨɝɨ, smear 

band (Ɋɢɫ.1). Ɍɚɤɠɟ ɞɥɹ ɨɰɟɧɤɢ ɤɚɱɟɫɬɜɚ ȾɇɄ ɛɵɜɚɟɬ ɧɟɨɛɯɨɞɢɦɨ ɨɰɟɧɢɬɶ 

ɞɥɢɧɭ ɜɵɞɟɥɟɧɧɵɯ ɇɄ ɜ ɩ.ɨ., ɷɬɨ ɜɨɡɦɨɠɧɨ ɫɞɟɥɚɬɶ, ɬɚɤɠɟ ɤɚɤ ɢ ɩɪɢ ɨɰɟɧɤɟ 

ɤɨɥɢɱɟɫɬɜɚ ɇɄ, ɫ ɩɨɦɨɳɶɸ ȾɇɄ-ɦɚɪɤɟɪɨɜ.   

 

 

Ɋɢɫɭɧɨɤ 1 - ɗɥɟɤɬɪɨɮɨɪɟɡ ȾɇɄ. 

M- ɦɚɪɤɟɪ 

Ⱦɨɪɨɠɤɢ 2,4,6 - smear band. 

 

1. 12 Ɇɟɬɨɞɵ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɛɚɤɬɟɪɢɣ 
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ɂɞɟɧɬɢɮɢɤɚɰɢɹ ɨɡɧɚɱɚɟɬ ɨɩɪɟɞɟɥɟɧɢɟ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ ɢɡɭɱɚɟɦɨɝɨ 

ɨɪɝɚɧɢɡɦɚ ɤ ɬɨɦɭ ɢɥɢ ɢɧɨɦɭ ɬɚɤɫɨɧɭ. Ʉɪɢɬɟɪɢɟɦ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɹɜɥɹɟɬɫɹ 

ɧɚɥɢɱɢɟ ɭ ɦɢɤɪɨɨɪɝɚɧɢɡɦɚ ɝɪɭɩɩɵ ɨɫɧɨɜɧɵɯ ɩɪɢɡɧɚɤɨɜ, ɫɩɟɰɢɮɢɱɧɵɯ ɞɥɹ 

ɞɚɧɧɨɝɨ ɜɢɞɚ (ɬɚɤɫɨɧɨɦɟɬɪɢɱɟɫɤɢɯ ɩɪɢɡɧɚɤɨɜ). Ɂɚɞɚɱɚɦ ɭɫɤɨɪɟɧɢɹ, 

ɭɩɪɨɳɟɧɢɹ ɢ ɭɞɟɲɟɜɥɟɧɢɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɤɭɥɶɬɭɪ ɫɥɭɠɚɬ ɲɢɪɨɤɨ 

ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɟ ɜ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɦɨɥɟɤɭɥɹɪɧɨ-ɝɟɧɟɬɢɱɟɫɤɢɯ ɦɟɬɨɞɨɜ 

[50]. ɉɪɢ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɤɭɥɶɬɭɪ ɩɪɨɜɨɞɹɬ ɨɩɪɟɞɟɥɟɧɢɟ ɢɯ ɪɨɞɨɜɨɣ ɢ 

ɜɢɞɨɜɨɣ ɩɪɢɧɚɞɥɟɠɧɨɫɬɢ, ɚ ɩɪɢ ɧɟɨɛɯɨɞɢɦɨɫɬɢ ɢ ɜɧɭɬɪɢɜɢɞɨɜɨɟ. 

Ʉ ɨɫɧɨɜɧɵɦ ɦɨɥɟɤɭɥɹɪɧɵɦ ɩɨɞɯɨɞɚɦ, ɧɚɰɟɥɟɧɧɵɦ ɧɚ ɝɟɧ 16S ɪɊɇɄ, 

ɦɨɠɧɨ ɨɬɧɟɫɬɢ ɫɥɟɞɭɸɳɢɟ ɦɟɬɨɞɵ: RFLP – ɩɨɥɢɦɨɪɮɢɡɦ ɪɟɫɬɪɢɤɰɢɨɧɧɵɯ 

ɮɪɚɝɦɟɧɬɨɜ; FISH - ɮɥɭɨɪɟɫɰɟɧɬɧɚɹ ɝɢɛɪɢɞɢɡɚɰɢɹ in situ; Q-PCR - 

ɤɨɥɢɱɟɫɬɜɟɧɧɚɹ ɩɨɥɢɦɟɪɚɡɧɚɹ ɰɟɩɧɚɹ ɪɟɚɤɰɢɹ; ɫɟɤɜɟɧɢɪɨɜɚɧɢɟ [51]. 

 

1. 13 FISH ɦɟɬɨɞ 

 

 Ɏɥɭɨɪɟɫɰɟɧɬɧɚɹ ɝɢɛɪɢɞɢɡɚɰɢɹ in situ (FISH) ɧɟɨɛɯɨɞɢɦɚ ɞɥɹ 

ɨɩɪɟɞɟɥɟɧɢɹ ɢ ɩɨɞɫɱɟɬɚ ɟɞɢɧɢɱɧɵɯ ɤɥɟɬɨɤ ɛɚɤɬɟɪɢɣ, ɚ ɬɚɤɠɟ ɢɯ ɫɨɨɛɳɟɫɬɜ. 

FISH ɨɫɧɨɜɚɧ ɧɚ ɬɨɦ, ɱɬɨ ȾɇɄ-ɦɢɲɟɧɢ ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ ɫ ɮɥɭɨɪɟɫɰɟɧɬɧɨ-

ɦɟɱɟɧɧɵɦɢ ɤɨɪɨɬɤɨɰɟɩɨɱɟɱɧɵɦɢ ɡɨɧɞɚɦɢ, ɤɨɦɩɥɟɦɟɧɬɚɪɧɵɦɢ 

ɨɩɪɟɞɟɥɟɧɧɵɦ ɭɱɚɫɬɤɚɦ ɇɄ, ɩɨɫɥɟ ɱɟɝɨ ɜɢɡɭɚɥɢɡɚɰɢɹ ɪɟɡɭɥɶɬɚɬɨɜ 

ɩɪɨɢɫɯɨɞɢɬ ɫ ɩɨɦɨɳɶɸ ɮɥɭɨɪɟɫɰɟɧɬɧɨɝɨ ɦɢɤɪɨɫɤɨɩɚ.  Ɂɨɧɞɵ ɛɵɜɚɸɬ 

ɭɧɢɜɟɪɫɚɥɶɧɵɟ (ɝɢɛɪɢɞɢɡɭɸɳɢɟɫɹ ɫɨ ɜɫɟɦɢ ɜɢɞɚɦɢ ɛɚɤɬɟɪɢɣ, ɷɬɨ ɦɨɠɟɬ 

ɛɵɬɶ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ ɩɨɞɫɱɟɬɚ ɤɨɥɢɱɟɫɬɜɚ ɦɢɤɪɨɛɨɜ ɧɚ ɟɞɢɧɢɰɭ ɨɛɴɟɦɚ) ɢ 

ɫɩɟɰɢɮɢɱɟɫɤɢɟ (ɝɢɛɪɢɞɢɡɭɸɳɢɟɫɹ ɫ ɨɩɪɟɞɟɥɟɧɧɵɦɢ ɜɢɞɚɦɢ ɛɚɤɬɟɪɢɣ). 

Ɉɞɧɚɤɨ, ɩɨɫɤɨɥɶɤɭ ɨɛɵɱɧɵɟ ɮɥɭɨɪɟɫɰɟɧɬɧɵɟ ɦɢɤɪɨɫɤɨɩɵ ɢɦɟɸɬ ɬɨɥɶɤɨ 

ɨɝɪɚɧɢɱɟɧɧɵɣ ɧɚɛɨɪ ɮɢɥɶɬɪɨɜ, ɚ ɨɩɬɢɱɟɫɤɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɟ ɧɟ ɜɫɟɝɞɚ 

ɩɨɞɯɨɞɢɬ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɪɚɡɥɢɱɢɣ ɦɟɠɞɭ ɛɥɢɡɤɨɪɨɞɫɬɜɟɧɧɵɦɢ 

ɮɥɭɨɪɨɮɨɪɚɦɢ ɫ ɨɞɢɧɚɤɨɜɵɦɢ ɫɩɟɤɬɪɚɦɢ ɢɡɥɭɱɟɧɢɹ, ɜɵɩɨɥɧɢɦɨɫɬɶ 

ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɨɝɪɨɦɧɨɝɨ ɱɢɫɥɚ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɡɚɬɪɭɞɧɟɧɵ. ɉɨɷɬɨɦɭ 
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ɦɧɨɝɢɟ ɩɨɞɯɨɞɵ FISH ɜ ɦɢɤɪɨɛɢɨɥɨɝɢɢ ɧɚɰɟɥɟɧɵ ɬɨɥɶɤɨ ɧɚ ɞɜɚ ɢɥɢ ɬɪɢ 

ɜɢɞɚ. 

Ʉɚɤ ɢ ɞɪɭɝɢɟ ɛɵɫɬɪɵɟ ɦɟɬɨɞɵ, FISH ɦɨɠɧɨ ɜɵɩɨɥɧɹɬɶ, ɧɟ ɩɨɥɚɝɚɹɫɶ ɧɚ 

ɝɪɨɦɨɡɞɤɨɟ ɢ ɞɥɢɬɟɥɶɧɨɟ ɬɪɚɞɢɰɢɨɧɧɨɟ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɟ, ɢ ɢɦɟɟɬ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɩɪɟɢɦɭɳɟɫɬɜɚ, ɩɨɫɤɨɥɶɤɭ ɨɧ ɜɢɡɭɚɥɢɡɢɪɭɟɬ ɰɟɥɵɟ ɤɥɟɬɤɢ ɢ 

ɧɚɰɟɥɢɜɚɟɬɫɹ ɧɚ ɪɢɛɨɫɨɦɧɵɟ ɊɇɄ (ɢɥɢ ɞɪɭɝɢɟ ɨɛɢɥɶɧɵɟ ɫɬɪɭɤɬɭɪɵ, ɬɚɤɢɟ 

ɤɚɤ ɝɟɧɵ ɦɧɨɝɨɤɪɚɬɧɨɝɨ ɤɨɩɢɪɨɜɚɧɢɹ), ɱɬɨ ɞɚɟɬ FISH ɜɨɡɦɨɠɧɨɫɬɶ ɪɚɡɥɢɱɢɟ 

ɦɟɠɞɭ ɠɢɡɧɟɫɩɨɫɨɛɧɵɦɢ ɨɪɝɚɧɢɡɦɚɦɢ ɢ ɦɟɪɬɜɵɦ ɦɚɬɟɪɢɚɥɨɦ, ɜ ɨɬɥɢɱɢɢ ɨɬ 

ɉɐɊ-ɦɟɬɨɞɨɜ. ɇɨ FISH-ɦɟɬɨɞ ɧɟ ɢɞɟɧɬɢɮɢɰɢɪɭɸɬ ɛɚɤɬɟɪɢɢ ɞɨ ɜɢɞɚ, ɚ 

ɢɞɟɧɬɢɮɢɰɢɪɭɟɬ ɢɯ ɥɢɲɶ ɞɨ ɛɨɥɟɟ ɤɪɭɩɧɵɯ ɬɚɤɫɨɧɨɜ [52]. Ʉ ɧɟɞɨɫɬɚɬɤɚɦ 

ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɦɨɠɧɨ ɩɪɢɱɢɫɥɢɬɶ ɩɪɨɛɥɟɦɵ, ɫɜɹɡɚɧɧɵɟ ɫ 

ɢɫɫɥɟɞɨɜɚɧɢɟɦ ɭɱɚɫɬɤɨɜ ɪɊɇɄ ɫɨ ɫɥɨɠɧɵɦɢ ɜɬɨɪɢɱɧɵɦɢ ɫɬɪɭɤɬɭɪɚɦɢ, 

ɤɨɬɨɪɵɟ ɢɦɟɸɬ ɩɥɨɯɭɸ ɞɨɫɬɭɩɧɨɫɬɶ ɞɥɹ ɡɨɧɞɨɜ. Ɍɚɤɠɟ FISH-ɦɟɬɨɞ ɹɜɥɹɟɬɫɹ 

ɛɨɥɟɟ ɞɨɪɨɝɢɦ ɢ ɦɟɞɥɟɧɧɵɦ ɦɟɬɨɞɨɦ, ɱɟɦ ɉɐɊ-ɦɟɬɨɞɵ. 

FISH ɨɛɵɱɧɨ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɦɟɞɢɰɢɧɟ ɢ ɞɢɚɝɧɨɫɬɢɤɟ ɞɥɹ ɛɵɫɬɪɨɝɨ ɢ 

ɭɞɨɛɧɨɝɨ ɜɵɹɜɥɟɧɢɹ ɩɚɬɨɝɟɧɨɜ ɜ ɤɪɨɜɢ ɢɥɢ ɮɟɤɚɥɢɹɯ ɢ ɞɥɹ ɰɢɬɨɝɟɧɟɬɢɱɟɫɤɢɯ 

ɢɫɫɥɟɞɨɜɚɧɢɣ ɞɥɹ ɜɵɹɜɥɟɧɢɹ ɯɪɨɦɨɫɨɦɧɵɯ ɧɚɪɭɲɟɧɢɣ ɢɥɢ ɨɩɭɯɨɥɟɜɵɯ 

ɤɥɟɬɨɤ, ɚ ɬɚɤɠɟ ɜ ɷɤɨɥɨɝɢɢ ɢ ɛɢɨɥɨɝɢɢ ɨɤɪɭɠɚɸɳɟɣ ɫɪɟɞɵ ɞɥɹ ɢɡɭɱɟɧɢɹ 

ɫɨɫɬɚɜɚ, ɪɨɫɬɚ ɢ ɢɡɦɟɧɟɧɢɣ ɤɨɦɩɥɟɤɫɚ. ɦɢɤɪɨɛɧɵɟ ɫɨɨɛɳɟɫɬɜɚ ɢ ɛɢɨɩɥɟɧɤɢ 

[53]. 

 

1. 14 ɋɟɤɜɟɧɢɪɨɜɚɧɢɟ 

 

ɋɟɤɜɟɧɢɪɨɜɚɧɢɟ ɩɨ ɋɷɧɝɟɪɭ ɛɵɥɨ ɫɨɡɞɚɧɨ ɜ ɤɨɧɰɟ ɏɏ ɜɟɤɚ, ɢ ɜ ɞɚɧɧɵɣ 

ɦɨɦɟɧɬ ɷɬɨɬ ɦɟɬɨɞ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧ ɜ ɧɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɯ ɢ 

ɦɟɞɢɰɢɧɫɤɢɯ ɨɪɝɚɧɢɡɚɰɢɹɯ. ɇɨ ɨɧ ɛɵɥ ɡɧɚɱɢɬɟɥɶɧɨ ɭɫɨɜɟɪɲɟɧɫɬɜɨɜɚɧ. 

ɇɚɩɪɢɦɟɪ, ɜ 1985 ɝ. ɪɚɞɢɨɚɤɬɢɜɧɭɸ ɦɟɬɤɭ ɫɦɨɝɥɢ ɡɚɦɟɧɢɬɶ ɫɜɟɬɹɳɟɣɫɹ 

ɮɥɭɨɪɟɫɰɟɧɬɧɨɣ [54]. ɋɭɬɶ ɫɟɤɜɟɧɢɪɨɜɚɧɢɹ ɩɨ ɋɷɧɝɷɪy ɡɚɤɥɸɱɚɟɬɫɹ ɜ 

ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɯɢɦɢɱɟɫɤɢ ɦɨɞɢɮɢɰɢɪɨɜɚɧɧɵɯ ɞɢɞɟɡɨɤɫɢɪɢɛɨɧɭɤɥɟɨɬɢɞɨɜ, 
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ɫɨɡɞɚɸɳɢɯ ɨɫɬɚɧɨɜɤɭ ɜ ɪɟɩɥɢɤɚɰɢɢ ɩɪɢ ɜɫɬɪɚɢɜɚɧɢɢ ɢɯ ɜ ɦɨɥɟɤɭɥɭ ȾɇɄ, ɬɚɤ 

ɧɚɡɵɜɚɟɦɵɣ “ɨɛɪɵɜ ɰɟɩɢ”. Ʉɚɠɞɵɣ ɜɢɞ ɞɢɞɟɡɨɤɫɢɪɢɛɨɧɭɤɥɟɨɬɢɞɚ ɢɦɟɟɬ 

ɫɜɨɸ ɮɥɭɨɪɟɫɰɟɧɬɧɭɸ ɦɟɬɤɭ. Ɇɨɞɢɮɢɰɢɪɨɜɚɧɧɵɟ ɧɭɤɥɟɨɬɢɞɵ ɫɨɞɟɪɠɚɬɫɹ ɜ 

ɪɟɚɤɰɢɨɧɧɨɣ ɫɦɟɫɢ ɜ ɡɧɚɱɢɬɟɥɶɧɨ ɦɟɧɶɲɢɯ ɤɨɥɢɱɟɫɬɜɚɯ, ɱɟɦ ɨɛɵɱɧɵɟ 

ɧɭɤɥɟɨɬɢɞɵ. ɉɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɩɪɨɰɟɞɭɪɵ ɫɟɤɜɟɧɢɪɨɜɚɧɢɹ, ɭ ɧɚɫ ɟɫɬɶ 

ɪɚɫɬɜɨɪ, ɫɨɞɟɪɠɚɳɢɣ ɩɨɥɧɵɣ ɧɚɛɨɪ ɫɢɧɬɟɡɢɪɨɜɚɧɧɵɯ ɮɪɚɝɦɟɧɬɨɜ ȾɇɄ 

ɪɚɡɥɢɱɧɨɣ ɞɥɢɧ, ɬɚɤ ɤɚɤ “ɨɛɪɵɜ ɰɟɩɢ” ɩɪɨɢɫɯɨɞɢɬ ɜɨ ɜɫɟɯ ɜɨɡɦɨɠɧɵɯ 

ɭɱɚɫɬɤɚɯ ȾɇɄ. ɋɟɤɜɟɧɚɬɨɪɵ ɧɨɜɨɝɨ ɩɨɤɨɥɟɧɢɹ ɪɚɡɞɟɥɹɸɬ ɷɬɢ ɮɪɚɝɦɟɧɬɵ ɩɨ 

ɞɥɢɧɟ, ɩɪɨɩɭɫɤɚɹ ɜɫɟ ɮɪɚɝɦɟɧɬɵ ɱɟɪɟɡ ɬɨɧɤɢɟ ɤɚɩɢɥɥɹɪɵ, ɧɚɩɨɥɧɟɧɧɵɟ 

ɝɟɥɟɦ. ɂɧɢɰɢɚɰɢɹ ɫɜɟɱɟɧɢɹ ɮɪɚɝɦɟɧɬɨɜ ɧɭɤɥɟɢɧɨɜɨɣ ɤɢɫɥɨɬɵ ɩɪɨɢɫɯɨɞɢɬ 

ɩɨɞ ɞɟɣɫɬɜɢɟɦ ɤɨɪɨɬɤɨɝɨ ɢɦɩɭɥɶɫɚ ɥɚɡɟɪɚ, ɱɬɨ ɡɚɫɬɚɜɥɹɟɬ ɦɟɱɟɧɨɦɭ 

ɧɭɤɥɟɨɬɢɞɭ ɢɫɩɭɫɤɚɬɶ ɫɜɟɬ ɧɚ ɟɝɨ ɤɨɧɰɟ. Ʉɨɦɩɶɸɬɟɪ ɮɢɤɫɢɪɭɟɬ 

ɮɥɭɨɪɟɫɰɢɪɭɸɳɢɟ ɫɢɝɧɚɥɵ ɢ ɢɞɟɧɬɢɮɢɰɢɪɭɟɬ ɢɯ ɞɪɭɝ ɡɚ ɞɪɭɝɨɦ, 

ɢɞɟɧɬɢɮɢɰɢɪɭɹ ɩɪɢ ɷɬɨ ɪɚɡɧɨɜɢɞɧɨɫɬɢ ɞɢɞɟɡɨɤɫɢɪɢɛɨɧɭɤɥɟɨɬɢɞɨɜ, 

ɫɨɫɬɚɜɥɹɹ ɩɨɥɧɭɸ ɧɭɤɥɟɨɬɢɞɧɭɸ ɤɚɪɬɢɧɭ ɪɚɫɩɪɟɞɟɥɟɧɢɹ [55]. 

 

1. 15 Ʉɨɥɢɱɟɫɬɜɟɧɧɚя ɉɐɊ 

 

Ʉɨɥɢɱɟɫɬɜɟɧɧɚɹ ɉɐɊ – ɦɨɥɟɤɭɥɹɪɧɨ-ɛɢɨɥɨɝɢɱɟɫɤɢɣ ɦɟɬɨɞ, ɫɨɡɞɚɧɧɵɣ 

ɧɚ ɨɫɧɨɜɟ ɤɥɚɫɫɢɱɟɫɤɨɝɨ ɦɟɬɨɞɚ ɉɐɊ ɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɚɦɩɥɢɮɢɤɚɰɢɢ 

ɦɨɥɟɤɭɥ ȾɇɄ, ɚ ɬɚɤɠɟ ɞɥɹ ɟɞɢɧɨɜɪɟɦɟɧɧɨɝɨ ɩɨɞɫɱɟɬɚ ɤɨɥɢɱɟɫɬɜɚ 

ɚɦɩɥɢɮɢɰɢɪɨɜɚɧɧɵɯ ɦɨɥɟɤɭɥ ȾɇɄ. ɉɨɞɫɱɟɬɵ ɤɨɥɢɱɟɫɬɜɚ ɇɄ ɜ ɪɟɠɢɦɟ 

ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɩɪɨɢɫɯɨɞɢɬ ɩɨɫɥɟ ɤɚɠɞɨɝɨ ɰɢɤɥɚ ɉɐɊ. Ⱦɥɹ ɨɩɪɟɞɟɥɟɧɢɹ 

ɱɢɫɥɚ ɦɨɥɟɤɭɥ ȾɇɄ ɢɫɩɨɥɶɡɭɸɬ ɮɥɭɨɪɟɫɰɟɧɬɧɵɟ ɡɨɧɞɵ ɢɥɢ ɤɪɚɫɢɬɟɥɢ [56]. 

ȼ ɨɫɬɚɥɶɧɨɦ ɦɟɬɨɞ ɤɨɥɢɱɟɫɬɜɟɧɧɨɣ ɉɐɊ ɫɯɨɠ ɫ ɤɥɚɫɫɢɱɟɫɤɨɣ ɉɐɊ. ɋɬɚɞɢɢ ɜ 

ɤɨɥɢɱɟɫɬɜɟɧɧɨɣ ɉɐɊ ɬɚɤɢɟ ɠɟ, ɢ ɩɪɨɯɨɞɹɬ ɨɧɢ ɩɪɢ ɬɟɯ ɠɟ ɬɟɦɩɟɪɚɬɭɪɧɵɯ 

ɭɫɥɨɜɢɹɯ. ɋɜɟɱɟɧɢɟ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɜ ɤɚɠɞɨɦ ɰɢɤɥɟ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɝɪɚɮɢɤ 

ɟɟ ɭɜɟɥɢɱɟɧɢɹ ɩɨɤɚɡɵɜɚɟɬ ɧɚɦ ɢɡɧɚɱɚɥɶɧɭɸ ɤɨɧɰɟɧɬɪɚɰɢɸ ɢɫɫɥɟɞɭɟɦɨɣ 

ɦɨɥɟɤɭɥɵ ȾɇɄ. ȼɧɚɱɚɥɟ ɫɜɟɱɟɧɢɟ ɧɟɛɨɥɶɲɨɟ, ɬɚɤ ɤɚɤ ɚɦɩɥɢɤɨɧɨɜ ɟɳɟ ɦɚɥɨ, 
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ɩɨɷɬɨɦɭ ɟɟ ɬɪɭɞɧɨ ɨɬɥɢɱɢɬɶ ɨɬ ɮɨɧɨɜɨɣ ɮɥɭɨɪɟɫɰɟɧɰɢɢ. ɉɨ ɦɟɪɟ 

ɜɨɡɪɚɫɬɚɧɢɹ ɤɨɥɢɱɟɫɬɜɚ ɚɦɩɥɢɤɨɧɨɜ, ɜɟɥɢɱɢɧɚ ɫɜɟɱɟɧɢɹ ɪɚɫɬɟɬ ɩɨ 

ɷɤɫɩɨɧɟɧɬɟ, ɚ ɡɚɬɟɦ ɜɵɯɨɞɢɬ ɧɚ ɩɥɚɬɨ. ȼɵɯɨɞ ɧɚ ɩɥɚɬɨ ɨɛɴɹɫɧɹɟɬɫɹ ɧɟɯɜɚɬɤɨɣ 

ɧɭɠɧɨɝɨ ɤɨɦɩɨɧɟɧɬɚ ɉɐɊ — ɡɚɬɪɚɜɨɤ, ɞɟɡɨɤɫɢɪɢɛɨɧɭɤɥɟɨɡɢɞɬɪɢɮɨɫɮɚɬɨɜ, 

ɮɥɭɨɪɟɫɰɟɧɬɧɵɯ ɡɨɧɞɨɜ. ȿɫɥɢ ɩɪɨɞɭɤɬɚ ɪɟɚɤɰɢɢ ɧɚɤɨɩɢɥɨɫɶ ɫɥɢɲɤɨɦ ɦɧɨɝɨ, 

ɬɨ ɜɵɯɨɞ ɧɚ ɩɥɚɬɨ ɜɨɡɦɨɠɟɧ ɢɡ-ɡɚ ɮɟɪɦɟɧɬɚ. ȼɵɯɨɞ ɧɚ ɩɥɚɬɨ ɢ ɞɨɫɬɢɠɟɧɢɟ 

ɨɞɧɨɝɨ ɭɪɨɜɧɹ ɮɥɭɨɪɟɫɰɟɧɰɢɢ ɨɛɹɡɚɬɟɥɶɧɨ ɩɪɢ ɫɬɚɧɞɚɪɬɧɵɯ ɭɫɥɨɜɢɹɯ 

ɚɦɩɥɢɮɢɤɚɰɢɢ. ɉɨɷɬɨɦɭ ɤɨɧɟɱɧɚɹ ɬɨɱɤɚ ɧɟ ɧɟɫɟɬ ɢɧɮɨɪɦɚɰɢɢ ɨ ɧɚɱɚɥɶɧɨɦ 

ɤɨɧɰɟɧɬɪɚɰɢɢ ɢɫɫɥɟɞɭɟɦɨɣ ȾɇɄ. ɇɨ ɤɨɝɞɚ ɝɪɚɮɢɤ ɪɚɫɬɟɬ ɩɨ 

ɷɤɫɩɨɧɟɧɬɟ ɜɨɡɦɨɠɧɨ ɜɵɹɜɢɬɶ ɨɬɥɢɱɢɹ ɜ ɫɤɨɪɨɫɬɢ ɩɪɨɞɭɤɰɢɢ. Ɋɚɡɥɢɱɢɹ ɜ 

ɧɚɱɚɥɶɧɨɦ ɤɨɥɢɱɟɫɬɜɟ ɦɨɥɟɤɭɥ ɜɥɢɹɸɬ ɧɚ ɤɨɥɢɱɟɫɬɜɨ ɰɢɤɥɨɜ ɉɐɊ, 

ɧɟɨɛɯɨɞɢɦɵɯ ɞɥɹ ɩɨɞɧɹɬɢɹ ɭɪɨɜɧɹ ɮɥɭɨɪɟɫɰɟɧɰɢɢ ɜɵɲɟ ɮɨɧɨɜɨɣ 

ɮɥɭɨɪɟɫɰɟɧɰɢɢ [52]. 

 

1. 16 Ɋɟɫɬɪɢɤɬɧɵɣ ɚɧɚɥɢɡ ȾɇɄ 

 

ɗɧɞɨɧɭɤɥɟɚɡɵ ɪɟɫɬɪɢɤɰɢɢ, ɪɟɫɬɪɢɤɬɚɡɵ — ɝɪɭɩɩɚ ɷɧɡɢɦɨɜ, 

ɨɬɧɨɫɹɳɢɯɫɹ ɤ ɤɥɚɫɫɭ ɝɢɞɪɨɥɚɡ. Ɉɧɢ ɤɚɬɚɥɢɡɢɪɭɸɬ ɝɢɞɪɨɥɢɡ 

ɮɨɫɮɨɞɢɷɮɢɪɧɵɯ ɫɜɹɡɟɣ ɱɭɠɟɪɨɞɧɵɯ ɦɨɥɟɤɭɥ ȾɇɄ ɜ ɛɚɤɬɟɪɢɹɯ ɢ ɜ 

ɧɟɤɨɬɨɪɵɯ ɞɪɭɝɢɯ ɨɪɝɚɧɢɡɦɚɯ, ɜɵɩɨɥɧɹɹ ɬɟɦ ɫɚɦɵɦ ɡɚɳɢɬɧɭɸ ɮɭɧɤɰɢɸ. ɗɬɨ 

ɮɟɪɦɟɧɬɵ, ɨɩɪɟɞɟɥɹɸɳɢɟ ɫɩɟɮɢɮɢɱɟɫɤɢɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ (ɫɚɣɬɵ 

ɪɟɫɬɪɢɤɰɢɢ) ɜ ɦɨɥɟɤɭɥɟ ȾɇɄ. Ɋɟɫɬɪɢɤɬɚɡɵ ɜɵɞɟɥɹɸɬ ɨɛɵɱɧɨ ɢɡ ɛɚɤɬɟɪɢɣ.  

ȼ ɨɬɥɢɱɢɟ ɨɬ ɷɤɡɨɧɭɤɥɟɚɡ, ɪɟɫɬɪɢɤɬɚɡɵ ɝɢɞɪɨɥɢɡɭɸɬ ɇɄ ɜ ɰɟɧɬɪɚɥɶɧɨɣ 

ɱɚɫɬɢ ɦɨɥɟɤɭɥɵ, ɚ ɧɟ ɧɚ ɟё ɤɨɧɰɚɯ. ɉɪɢ ɷɬɨɦ ɤɚɠɞɚɹ ɪɟɫɬɪɢɤɬɚɡɚ ɭɡɧɚёɬ ɫɚɣɬ 

ɪɟɫɬɪɢɤɰɢɢ ȾɇɄ ɞɥɢɧɨɣ ɨɬ 4 ɩ.ɨ. ɢ ɝɢɞɪɨɥɢɡɭɟɬ ɰɟɩɶ ȾɇɄ ɜɧɭɬɪɢ ɧɟɝɨ ɢɥɢ 

ɜɧɟ. 

Ɋɟɫɬɪɢɤɬɚɡɵ ɝɢɞɪɨɥɢɡɭɸɬ ɦɨɥɟɤɭɥɵ ȾɇɄ ɨɱɟɧɶ ɛɨɥɶɲɨɝɨ ɪɚɡɦɟɪɚ ɧɚ 

ɧɚɛɨɪ ɮɪɚɝɦɟɧɬɨɜ ɞɥɢɧɨɣ ɨɬ ɧɟɫɤɨɥɶɤɢɯ ɫɨɬɟɧ ɞɨ ɧɟɫɤɨɥɶɤɢɯ ɬɵɫɹɱ ɩ.ɨ.  ɋ 

ɩɨɦɨɳɶɸ ɦɟɬɨɞɚ ɷɥɟɤɬɪɨɮɨɪɟɬɢɱɟɫɤɨɝɨ ɪɚɡɞɟɥɟɧɢɹ ɮɪɚɝɦɟɧɬɵ ȾɇɄ, 
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ɪɚɡɥɢɱɚɸɳɢɟɫɹ ɩɨ ɪɚɡɦɟɪɭ, ɦɨɠɧɨ ɥɟɝɤɨ ɪɚɡɞɟɥɢɬɶ, ɚ ɡɚɬɟɦ ɢɫɫɥɟɞɨɜɚɬɶ 

ɤɚɠɞɵɣ ɮɪɚɝɦɟɧɬ ɨɬɞɟɥɶɧɨ. 

Ʉɨɪɨɬɤɢɟ ɮɪɚɝɦɟɧɬɵ ȾɇɄ ɦɢɝɪɢɪɭɸɬ ɜ ɚɝɚɪɨɡɧɨɦ ɝɟɥɟ ɧɚɦɧɨɝɨ 

ɛɵɫɬɪɟɟ, ɱɟɦ ɞɥɢɧɧɵɟ. ɉɪɢ ɩɟɪɟɦɟɳɟɧɢɢ ɮɪɚɝɦɟɧɬɵ ɧɟ ɪɚɡɪɭɲɚɸɬɫɹ, ɢɯ 

ɦɨɠɧɨ ɜɵɞɟɥɹɬɶ ɜ ɜɢɞɟ ɛɢɨɥɨɝɢɱɟɫɤɢ ɚɤɬɢɜɧɵɯ ɞɜɭɰɟɩɨɱɟɱɧɵɯ ɦɨɥɟɤɭɥ. 

ɉɪɢ ɨɤɪɚɲɢɜɚɧɢɢ ɛɪɨɦɢɫɬɵɦ ɷɬɢɞɢɟɦ ɩɪɨɹɜɥɹɟɬɫɹ ɧɚɛɨɪ ɩɨɥɨɫ, ɤɚɠɞɚɹ 

ɩɨɥɨɫɚ ɨɬɜɟɱɚɟɬ ɪɟɫɬɪɢɤɰɢɨɧɧɨɦɭ ɮɪɚɝɦɟɧɬɭ ɨɩɪɟɞɟɥɟɧɧɨɣ ɞɥɢɧɵ [57]. 

 

1. 17 Ɇɟɬɨɞ ɩɨɥɢɦɨɪɮɢɡɦɚ ɞɥɢɧ ɪɟɫɬɪɢɤɰɢɨɧɧɵɯ ɮɪɚɝɦɟɧɬɨɜ 

 

Ɍɪɚɞɢɰɢɨɧɧɵɣ ɫɩɨɫɨɛ ɛɚɤɬɟɪɢɚɥɶɧɨɣ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɛɚɤɬɟɪɢɣ 

ɨɫɧɨɜɚɧ ɧɚ ɲɢɪɨɤɨɦ ɫɩɟɤɬɪɟ ɮɟɧɨɬɢɩɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ. Ɉɪɝɚɧɢɡɦɵ 

ɪɚɡɞɟɥɹɥɢ ɧɚ ɝɪɭɩɩɵ ɧɚ ɨɫɧɨɜɟ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɯ ɢ ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ 

ɩɪɢɡɧɚɤɨɜ. ɗɬɢ ɩɪɢɡɧɚɤɢ ɜɤɥɸɱɚɸɬ ɫɩɟɰɢɮɢɱɟɫɤɢɟ ɩɨɬɪɟɛɧɨɫɬɢ ɜ ɩɢɬɚɧɢɢ ɢ 

ɭɫɥɨɜɢɹɯ ɪɨɫɬɚ, ɮɨɪɦɭ ɤɥɟɬɨɤ ɢ ɦɧɨɝɨɟ ɞɪɭɝɨɟ. ȼ ɞɚɧɧɨɟ ɜɪɟɦɹ ɷɬɢ ɩɪɢɡɧɚɤɢ 

ɫɬɚɥɢ ɨɞɢɧɚɤɨɜɵɦɢ ɞɥɹ ɦɧɨɝɢɯ ɜɢɞɨɜ ɢ, ɫɥɟɞɨɜɚɬɟɥɶɧɨ, ɩɨɬɟɪɹɥɢ ɫɜɨɸ 

ɭɧɢɤɚɥɶɧɭɸ ɫɩɟɰɢɮɢɱɧɨɫɬɶ. ɍ ɬɪɚɞɢɰɢɨɧɧɨɝɨ ɦɟɬɨɞɚ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɟɫɬɶ ɢ 

ɞɪɭɝɢɟ ɧɟɞɨɫɬɚɬɤɢ: ɢɞɟɧɬɢɮɢɤɚɰɢɹ ɬɪɟɛɭɟɬ ɩɪɨɜɟɞɟɧɢɹ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ 

ɬɪɭɞɨɟɦɤɢɯ ɬɟɫɬɨɜ, ɚ ɬɚɤɠɟ ɫɬɚɧɞɚɪɬɢɡɚɰɢɹ ɪɟɡɭɥɶɬɚɬɨɜ ɫɢɥɶɧɨ ɤɨɥɟɛɥɟɬɫɹ 

ɦɟɠɞɭ ɥɚɛɨɪɚɬɨɪɢɹɦɢ, ɱɬɨ ɦɨɠɟɬ ɛɵɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ ɢɫɬɨɱɧɢɤɨɦ 

ɨɲɢɛɨɤ. Ɉɬɧɨɫɢɬɟɥɶɧɚɹ ɞɨɫɬɭɩɧɨɫɬɶ ɢ ɩɪɨɫɬɨɬɚ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɛɚɤɬɟɪɢɚɥɶɧɨɣ ɝɟɧɟɬɢɱɟɫɤɨɣ ɢɧɮɨɪɦɚɰɢɢ ɫɬɚɥɚ ɧɨɜɵɦ ɲɚɝɨɦ ɜ 

ɛɚɤɬɟɪɢɚɥɶɧɨɣ ɫɢɫɬɟɦɚɬɢɤɟ. Ɉɫɧɨɜɨɩɨɥɚɝɚɸɳɭɸ ɪɨɥɶ ɜ ɷɬɨɦ ɩɪɨɰɟɫɫɟ 

ɫɵɝɪɚɥɚ ɪɚɫɲɢɮɪɨɜɤɚ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɝɟɧɚ 16S ɪɊɇɄ. Ȼɥɚɝɨɞɚɪɹ ɫɜɨɟɣ 

ɤɨɧɫɟɪɜɚɬɢɜɧɨɣ ɩɪɢɪɨɞɟ ɢ ɩɪɨɫɬɨɬɟ ɦɚɧɢɩɭɥɢɪɨɜɚɧɢɹ, ɝɟɧ 16S ɪɊɇɄ ɲɢɪɨɤɨ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɜɢɞɨɜ ɛɚɤɬɟɪɢɣ.  

RFLP — ɷɬɨ ɫɩɨɫɨɛ ɢɫɫɥɟɞɨɜɚɧɢɹ ɝɟɧɨɦɧɨɣ ȾɇɄ, ɩɭɬɟɦ ɝɢɞɪɨɥɢɡɚ 

ȾɇɄ ɫ ɩɨɦɨɳɶɸ ɪɟɫɬɪɢɤɬɚɡ.  
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ɉɨɥɢɦɨɪɮɢɡɦ ȾɇɄ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ — ɷɬɨ ɧɚɥɢɱɢɟ ɜɚɪɢɚɛɟɥɶɧɨɫɬɢ ɜ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɧɭɤɥɟɨɬɢɞɨɜ ɜ ɨɞɧɨɦ ɢ ɬɨɦ ɠɟ ɝɟɧɟ (ɜɵɩɨɥɧɹɸɳɟɦ ɬɟ ɠɟ 

ɮɭɧɤɰɢɢ) ɭ ɛɥɢɡɤɨɪɨɞɫɬɜɟɧɧɵɯ ɜɢɞɨɜ. Ɉɧ ɜɨɡɦɨɠɟɧ ɢɡ-ɡɚ ɬɨɱɤɨɜɵɯ ɦɭɬɚɰɢɣ 

ɜ ɮɨɪɦɟ ɟɞɢɧɢɱɧɵɯ ɧɭɤɥɟɨɬɢɞɧɵɯ ɡɚɦɟɧ; ɢɧɫɟɪɰɢɣ (ɜɫɬɚɜɤɢ); ɤɪɭɩɧɵɯ 

ɞɟɥɟɰɢɣ (ɜɵɩɚɞɟɧɢɟ ɧɭɤɥɟɨɬɢɞɨɜ); ɬɪɚɧɫɥɨɤɚɰɢɣ ɢɥɢ ɬɪɚɧɫɩɨɡɢɰɢɣ 

ɦɨɛɢɥɶɧɵɯ ɝɟɧɟɬɢɱɟɫɤɢɯ ɷɥɟɦɟɧɬɨɜ ɢ ɬ. ɩ. ȼɫɟ ɮɥɭɤɬɭɚɰɢɢ ɜ ɩɟɪɜɢɱɧɨɣ 

ɫɬɪɭɤɬɭɪɟ ȾɇɄ ɜɟɞɭɬ ɤ ɢɡɦɟɧɟɧɢɹɦ ɜ ɞɥɢɧɟ ɮɪɚɝɦɟɧɬɨɜ, ɨɛɪɚɡɨɜɚɧɧɵɯ ɜ 

ɪɟɡɭɥɶɬɚɬɟ ɪɟɚɤɰɢɢ ɪɟɫɬɪɢɤɰɢɢ. 

RFLP ɛɵɥ ɫɨɡɞɚɧ ɤɚɤ ɞɟɲɟɜɵɣ ɦɟɬɨɞ ɞɥɹ ɦɚɫɫɨɜɨɝɨ ɩɪɢɦɟɧɟɧɢɹ. ȼɟɞɶ 

ɫɟɤɜɟɧɢɪɨɜɚɧɢɟ ȾɇɄ ɹɜɥɹɟɬɫɹ ɨɬɧɨɫɢɬɟɥɶɧɨ ɞɨɪɨɝɢɦ ɦɟɬɨɞɨɦ, ɜɟɞɶ ɱɚɫɬɨ 

ɟɫɬɶ ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɬɨɥɶɤɨ ɞɥɹ ɜɵɹɜɥɟɧɢɹ ɬɨɱɟɱɧɨɣ ɦɭɬɚɰɢɢ. Ɇɟɬɨɞ RFLP 

ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɝɥɚɜɧɵɯ ɢɧɫɬɪɭɦɟɧɬɨɜ ɜ ɫɨɫɬɚɜɥɟɧɢɢ ɝɟɧɟɬɢɱɟɫɤɢɯ ɤɚɪɬ, 

ɨɩɪɟɞɟɥɟɧɢɢ ɧɚɥɢɱɢɹ ɝɟɧɨɜ, ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɡɚ ɩɪɟɞɪɚɫɩɨɥɨɠɟɧɧɨɫɬɶ ɤ 

ɪɚɡɥɢɱɧɵɦ ɡɚɛɨɥɟɜɚɧɢɹɦ, ɢɯ ɦɟɫɬɨɪɚɫɩɨɥɨɠɟɧɢɹ, ɪɨɞɫɬɜɚ ɪɚɡɥɢɱɧɵɯ 

ɨɪɝɚɧɢɡɦɨɜ. ɉɨɥɧɨɟ ɫɨɜɩɚɞɟɧɢɟ ɪɟɫɬɪɢɤɰɢɨɧɧɵɯ ɤɚɪɬɢɧ ɩɨ ɧɟɫɤɨɥɶɤɢɦ 

ɪɟɫɬɪɢɤɬɚɡɚɦ ɭɤɚɡɵɜɚɟɬ ɧɚ ɛɥɢɡɤɨɪɨɞɫɬɜɟɧɧɨɫɬɶ ɢɫɫɥɟɞɭɟɦɵɯ ɲɬɚɦɦɨɜ [58]. 
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2 ɆȺɌȿɊɂȺɅɕ ɂ ɆȿɌɈȾɕ  
 

2.1 ɂɫɩɨɥɶɡɭɟɦɵɟ ɨɛɪɚɡɰɵ ɛɢɨɦɚɫɫɵ ɩɨɱɜɟɧɧɵɯ ɛɚɤɬɟɪɢɣ 

 

ɂɞɟɧɬɢɮɢɰɢɪɭɟɦɵɟ ɨɛɪɚɡɰɵ ɛɚɤɬɟɪɢɣ - ɚɧɬɚɝɨɧɢɫɬɨɜ ɝɪɢɛɨɜ ɛɵɥɢ 

ɥɸɛɟɡɧɨ ɩɪɟɞɨɫɬɚɜɥɟɧɵ ɦɚɝɢɫɬɪɚɧɬɨɦ ɤɚɮɟɞɪɵ ɛɢɨɬɟɯɧɨɥɨɝɢɢ ɋɎɍ Ɉ. 

Ʉɨɧɞɪɚɬɟɧɤɨ. 

2.2 Ɇɟɬɨɞɢɤɚ ɜɵɞɟɥɟɧɢя ȾɇɄ 

 

ȼɵɞɟɥɟɧɢɟ ɛɚɤɬɟɪɢɚɥɶɧɨɣ ɝɟɧɨɦɧɨɣ ȾɇɄ ɩɪɨɜɨɞɢɥɚ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɧɚɛɨɪɚ AxyPrep Bacterial Genomic DNA Miniprep Kit ɩɪɨɢɡɜɨɞɫɬɜɚ ɤɨɦɩɚɧɢɢ 

Axygen (ɩɪɨɢɡɜɨɞɫɬɜɚ ɄɇɊ).  

Ɇɚɤɫɢɦɚɥɶɧɵɣ ɜɵɯɨɞ ɛɚɤɬɟɪɢɚɥɶɧɨɣ ȾɇɄ ɞɨɫɬɢɝɚɥɫɹ ɫ ɩɨɦɨɳɶɸ 

ɫɭɫɩɟɧɞɢɪɨɜɚɧɢɹ ɛɢɨɦɚɫɫɵ ɛɚɤɬɟɪɢɣ ɜ ɫɩɟɰɢɚɥɶɧɨɦ ɥɢɡɢɫɧɨɦ ɛɭɮɟɪɟ G-A 

(ɢɞɟɬ ɜ ɧɚɛɨɪɟ).  

ɋ ɩɨɦɨɳɶɸ ɮɚɡɨɪɚɡɞɟɥɢɬɟɥɶɧɨɝɨ ɲɚɝɚ (ɞɨɛɚɜɥɟɧɢɟ ɫɦɟɫɢ, ɫɨɫɬɨɹɳɟɣ 

ɢɡ ɢɡɨɩɪɨɩɚɧɨɥɚ ɢ ɢɡɨɛɭɬɚɧɨɥɚ) ɩɪɨɢɫɯɨɞɢɥɨ ɨɬɞɟɥɟɧɢɟ ɝɟɧɨɦɧɨɣ ȾɇɄ ɨɬ 

ɧɟɧɭɠɧɵɯ ɜɟɳɟɫɬɜ, ɧɚɩɪɢɦɟɪ: ɩɪɨɬɟɢɧɵ, ɩɨɥɢɫɚɯɚɪɢɞɵ ɢ ɥɢɩɢɞɵ. 

Ɉɱɢɳɟɧɧɚɹ ɝɟɧɨɦɧɚɹ ȾɇɄ ɧɚɯɨɞɢɥɚɫɶ ɜ ɧɢɠɧɟɣ ɮɚɡɟ, ɜɟɪɯɧɹɹ ɮɚɡɚ - 

ɨɪɝɚɧɢɤɚ; ɫɪɟɞɧɹɹ - ɪɚɡɪɭɲɟɧɧɵɟ ɤɥɟɬɤɢ ɢ ɞɟɧɚɬɭɪɢɪɨɜɚɧɧɵɟ ɛɟɥɤɢ.  

Ɋɚɫɬɜɨɪ ȾɇɄ ɩɪɨɩɭɫɤɚɥɫɹ ɱɟɪɟɡ ɮɢɥɶɬɪ, ɧɚ ɤɨɬɨɪɨɦ ɨɫɟɞɚɸɬ ɤɪɭɩɧɵɟ 

ɮɪɚɝɦɟɧɬɵ ɤɥɟɬɨɱɧɨɝɨ ɥɢɡɚɬɵ.  

Ɂɚɬɟɦ ɪɚɫɬɜɨɪ ȾɇɄ ɧɚɧɨɫɢɥɫɹ ɧɚ ɫɩɟɰɢɚɥɶɧɭɸ ɤɨɥɨɧɤɭ, ɝɞɟ 

ɩɪɨɢɫɯɨɞɢɥɨ ɫɜɹɡɵɜɚɧɢɟ ȾɇɄ ɫ ɫɢɥɢɤɚɬɧɨɣ ɦɟɦɛɪɚɧɨɣ. ɇɟɨɛɯɨɞɢɦɵɣ ɲɚɝ – 

ɰɟɧɬɪɢɮɭɝɢɪɨɜɚɧɢɟ: ɨɞɢɧ ɪɚɡ ɩɨɫɥɟ ɞɨɛɚɜɥɟɧɢɹ ɩɪɨɦɵɜɨɱɧɨɝɨ ɛɭɮɟɪɚ W1 ɢ 

ɞɜɚ ɪɚɡɚ ɩɨɫɥɟ ɞɨɛɚɜɥɟɧɢɹ ɛɭɮɟɪɚ W2, ɫɨɞɟɪɠɚɳɟɝɨ ɷɬɢɥɨɜɵɣ ɫɩɢɪɬ. 

ɐɟɧɬɪɢɮɭɝɢɪɨɜɚɧɢɟ ɲɥɨ 2 ɦɢɧɭɬɵ ɩɪɢ 12000 ɨɛɨɪɨɬɚɯ. ɐɟɧɬɪɢɮɭɝɢɪɨɜɚɧɢɟ 

ɩɨɦɨɝɚɥɨ ɢɡɛɚɜɢɬɶɫɹ ɨɬ ɧɟɠɟɥɚɬɟɥɶɧɵɯ ɫɨɟɞɢɧɟɧɢɣ, ɫɥɭɱɚɣɧɨ ɩɨɩɚɜɲɢɯ ɜ 

ɪɚɫɬɜɨɪ. 
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Ɉɱɢɳɟɧɧɭɸ ɛɚɤɬɟɪɢɚɥɶɧɭɸ ȾɇɄ ɫɦɵɜɚɥɚ ɫ ɤɨɥɨɧɤɢ ɷɥɸɟɧɬɨɦ ɢɥɢ 

ɞɢɫɬɢɥɥɢɪɨɜɚɧɧɨɣ ɜɨɞɨɣ [59].  

 2.3 Ɇɟɬɨɞɢɤɚ ɩɪɨɜɟɞɟɧɢя ɷɥɟɤɬɪɨɮɨɪɟɡɚ 

 

ɇɟɨɛɯɨɞɢɦɨɟ ɨɛɨɪɭɞɨɜɚɧɢɟ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɷɥɟɤɬɪɨɮɨɪɟɡɚ 

1. ɂɫɬɨɱɧɢɤ ɩɢɬɚɧɢɹ ȼio-RadPowerPacHV (1-400 Bɬ, 0,01-500 ɦȺ, 

20-5000 ȼ) 

2. Ʉɚɦɟɪɚ ɞɥɹ ɝɨɪɢɡɨɧɬɚɥɶɧɨɝɨ ɝɟɥɶ-ɷɥɟɤɬɪɨɮɨɪɟɡɚ (ɪɚɡɦɟɪ ɝɟɥɹ -

70ɯ100 ɦɦ) Ɇini-SubCellGT, Bio-Rad. 

3. Ƚɟɥɶ-ɞɨɤɭɦɟɧɬɢɪɭɸɳɚɹ ɫɢɫɬɟɦɚ Bio-Rad GelDocXR c ɉɄ. 

ɏɨɞ ɪɚɛɨɬɵ: 

1. Ⱦɨɛɚɜɢɥɚ ɩɨɪɨɲɨɤ ɚɝɚɪɨɡɵ (0,75 ɝ) ɜ ɷɥɟɤɬɪɨɮɨɪɟɡɧɵɣ ɛɭɮɟɪ 

(ɨɛɴɟɦ ɛɭɮɟɪɚ - 50 ɦɥ). 

2. ɇɚɝɪɟɥɚ ɜɡɜɟɫɶ ɜ ɋȼɑ-ɩɟɱɢ ɞɨ ɬɟɯ ɩɨɪ, ɩɨɤɚ ɚɝɚɪɨɡɚ ɧɟ ɨɛɪɚɡɭɟɬ 

ɪɚɜɧɨɦɟɪɧɭɸ ɫɦɟɫɶ. ɋɦɟɫɶ ɧɚɝɪɟɜɚɥɚ ɞɨ ɧɚɱɚɥɚ ɬɨɱɤɢ ɤɢɩɟɧɢɹ, ɡɚɬɟɦ 

ɚɤɤɭɪɚɬɧɨ ɢɡɜɥɟɤɥɚ ɢɡ ɋȼɑ-ɩɟɱɢ ɢ ɨɯɥɚɞɢɥɚ ɞɨ 700 ɋ. 

3. Ɂɚɥɢɥɚ ɩɨɥɭɱɟɧɧɭɸ ɫɦɟɫɶ ɜ ɮɨɪɦɭ ɞɥɹ ɝɟɥɹ. 

4. ɍɫɬɚɧɨɜɢɥɚ ɝɪɟɛɟɧɤɭ ɜ ɮɨɪɦɭ ɞɥɹ ɝɟɥɹ. ɇɟɨɛɯɨɞɢɦɨ, ɱɬɨɛɵ 

ɦɟɠɞɭ ɨɫɧɨɜɚɧɢɟɦ ɥɭɧɤɢ ɨɬ ɭɫɬɚɧɨɜɥɟɧɧɨɣ ɝɪɟɛɟɧɤɢ ɢ ɨɫɧɨɜɚɧɢɟɦ ɝɟɥɹ 

ɨɫɬɚɜɚɥɫɹ ɫɥɨɣ ɫɦɟɫɢ ɬɨɥɳɢɧɨɣ 0,4-1,0 ɦɦ. 

5. ɉɨɫɥɟ ɬɨɝɨ ɤɚɤ ɫɦɟɫɶ ɩɨɥɧɨɫɬɶɸ ɡɚɬɜɟɪɞɟɥɚ (ɱɟɪɟɡ 20-30 ɦɢɧ.), 

ɭɞɚɥɢɥɚ ɝɪɟɛɟɧɤɭ ɢ ɩɨɦɟɫɬɢɥɚ ɝɟɥɶ ɜ ɷɥɟɤɬɪɨɮɨɪɟɡɧɭɸ ɤɚɦɟɪɭ. 

6. Ⱦɨɛɚɜɢɥɚ ɞɨɫɬɚɬɨɱɧɨɟ ɤɨɥɢɱɟɫɬɜɨ ɷɥɟɤɬɪɨɮɨɪɟɡɧɨɝɨ ɛɭɮɟɪɚ. 

7. ɋɦɟɲɚɥɚ ɩɪɨɛɵ ȾɇɄ ɫ ɛɭɮɟɪɨɦ ɞɥɹ ɧɚɧɟɫɟɧɢɹ, ɫɨɞɟɪɠɚɳɢɦ 

ɝɥɢɰɟɪɢɧ ɢ ɤɪɚɫɢɬɟɥɢ (ɛɪɨɦɮɟɧɨɥɨɜɵɣ) ɜ ɫɨɨɬɧɨɲɟɧɢɢ 5:1.  

8. ɋ ɩɨɦɨɳɶɸ ɚɜɬɨɦɚɬɢɱɟɫɤɨɣ ɦɢɤɪɨɩɢɩɟɬɤɢ ɜɧɟɫɥɚ ɫɦɟɫɶ ɜ ɥɭɧɤɢ 

ɝɟɥɹ ɩɨɞ ɷɥɟɤɬɪɨɮɨɪɟɡɧɵɣ ɛɭɮɟɪ.  
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9. ɉɨɞɫɨɟɞɢɧɢɥɚ ɷɥɟɤɬɪɨɞɵ ɤ ɢɫɬɨɱɧɢɤɭ ɧɚɩɪɹɠɟɧɢɹ. 

ɇɚɩɪɹɠɟɧɧɨɫɬɶ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɷɥɟɤɬɪɨɮɨɪɟɡɚ ɜ ɚɝɚɪɨɡɧɵɯ ɝɟɥɹɯ ɫɨɫɬɚɜɥɹɟɬ 

50 V. ȾɇɄ ɩɟɪɟɦɟɳɚɟɬɫɹ ɤ ɚɧɨɞɭ. Ȼɪɨɦɮɟɧɨɥɨɜɵɣ ɫɢɧɢɣ ɦɢɝɪɢɪɭɟɬ ɫɨ 

ɫɤɨɪɨɫɬɶɸ ɪɚɜɧɨɣ ɫɤɨɪɨɫɬɢ ɮɪɚɝɦɟɧɬɚ ȾɇɄ ɢɡ 900 ɩ. ɨ. 

10. ɉɨ ɨɤɨɧɱɚɧɢɸ ɷɥɟɤɬɪɨɮɨɪɟɡɚ ɜɵɧɭɥɚ ɩɨɞɥɨɠɤɭ ɫ ɝɟɥɟɦ ɢɡ 

ɤɚɦɟɪɵ ɢ ɩɨɦɟɫɬɢɥɚ ɝɟɥɶ ɜ ɤɪɚɫɹɳɢɣ ɪɚɫɬɜɨɪ (1 ɦɤɝ/ɦɥ ɷɬɢɞɢɭɦ ɛɪɨɦɢɞɚ). 

ɉɨɫɥɟ 20 ɦɢɧ. ɩɪɨɤɪɚɲɢɜɚɧɢɹ ɜɵɧɭɥɚ ɝɟɥɶ ɢ ɩɪɨɦɵɥɚ ɜ ɜɨɞɟ ɜ ɬɟɱɟɧɢɟ 2 

ɦɢɧ. 

11. ɍɞɚɥɢɥɚ ɥɢɲɧɸɸ ɠɢɞɤɨɫɬɶ ɢ ɩɟɪɟɥɨɠɢɥɚ ɝɟɥɶ ɜ ɤɚɦɟɪɭ 

ɬɪɚɧɫɢɥɥɸɦɢɧɚɬɨɪɚ ɝɟɥɶ-ɞɨɤɭɦɟɧɬɢɪɭɸɳɟɣ ɫɢɫɬɟɦɵ. 

12. Ɋɚɫɫɦɨɬɪɟɥɚ ɝɟɥɶ ɜ ɩɪɨɯɨɞɹɳɟɦ ɍɎ-ɫɜɟɬɟ. Ɂɚɪɟɝɢɫɬɪɢɪɨɜɚɥɚ 

ɩɨɥɭɱɟɧɧɨɟ ɢɡɨɛɪɚɠɟɧɢɟ, ɢɫɩɨɥɶɡɭɹ ɝɟɥɶ-ɞɨɤɭɦɟɧɬɢɪɭɸɳɭɸ ɫɢɫɬɟɦɭ. 

2.4 Ɇɟɬɨɞɢɤɚ ɩɪɨɜɟɞɟɧɢя ɉɐɊ 

 

Ɋɟɚɤɰɢɹ ɉɐɊ ɩɪɨɜɨɞɢɥɚɫɶ ɜ ɩɪɢɛɨɪɟ ThermalCycler ɋ1000. 

ɇɚ ɨɞɧɭ ɩɪɨɛɭ ɨɛɴɟɦɨɦ 50ɦɤɥ ɬɪɟɛɭɟɬɫɹ:  

- 27 ɦɤɥ ɞɢɫɬ. ɜɨɞɵ 

- 5 ɦɤɥ 10ɯ ɛɭɮɟɪɚ 

- 5 ɦɤɥ + 5 ɦɤɥ ɩɪɚɣɦɟɪɨɜ ɫ ɤɨɧɰɟɧɬɪɚɰɢɹɦɢ ɩɨ 1µM (500F - 1350R; 8F 

– 1492R) 

- 3 ɦɤɥ MgCl2ɫ ɤɨɧɰɟɧɬɪɚɰɢɟɣ 2.5mM 

ȼɫɟ ɜɟɳɟɫɬɜɚ ɫɦɟɲɢɜɚɥɢ ɜ 1 ɩɪɨɛɢɪɤɟ ɨɛɴɟɦɨɦ 1,5 ɦɥ ɢɡ ɪɚɫɱɟɬɚ ɧɚ 15 

ɩɪɨɛ, ɡɚɬɟɦ ɜ ɤɚɠɞɭɸ ɛɵɥɨ ɞɨɛɚɜɥɟɧɨ ɩɨ 47 ɦɤɥ ɞɚɧɧɨɣ ɫɦɟɫɢ ɢ ɩɨ 2 ɦɤɥ 

ɢɫɫɥɟɞɭɟɦɨɣ ȾɇɄ. ɉɨɫɥɟ ɝɨɪɹɱɟɝɨ ɫɬɚɪɬɚ ɜ ɤɚɠɞɭɸ ɢɡ ɩɪɨɛɢɪɨɤ  

ɞɨɛɚɜɢɥɢ ɩɨ 1 ɦɤɥ ȾɇɄ Tag - ɩɨɥɢɦɟɪɚɡɵ. 

 Ⱦɥɹ ɜɢɡɭɚɥɢɡɚɰɢɢ ɪɟɡɭɥɶɬɚɬɨɜ ɚɦɩɥɢɮɢɤɚɰɢɢ ɢɫɩɨɥɶɡɨɜɚɥɢ 

ɷɥɟɤɬɪɨɮɨɪɟɡ. ɉɨɫɥɟ ɨɤɨɧɱɚɧɢɹ ɷɥɟɤɬɪɨɮɨɪɟɡɚ ɝɟɥɶ ɩɨɦɟɳɚɥɢ ɜ 

ɬɪɚɧɫɥɸɦɢɧɚɬɨɪ ɝɟɥɶ-ɞɨɤɭɦɟɧɬɢɪɭɸɳɟɣ ɫɢɫɬɟɦɵ. ɉɪɨɜɟɞɟɧɧɵɣ 
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ɷɥɟɤɬɪɨɮɨɪɟɡ ɚɦɩɥɢɤɨɧɨɜ ȾɇɄ ɩɨɤɚɡɚɥ, ɱɬɨ ɪɟɚɤɰɢɹ ɉɐɊ ɩɪɨɲɥɚ ɭɫɩɟɲɧɨ, ɢ 

ɦɵ ɫɦɨɝɥɢ ɜɵɞɟɥɢɬɶ ɭɱɚɫɬɤɢ ȾɇɄ ɝɟɧɚ 16S ɪɊɇɄ ɞɥɢɧɨɣ 900 ɢ 1500 ɩɚɪ 

ɨɫɧɨɜɚɧɢɣ.  

ɂɫɩɨɥɶɡɭɟɦɚɹ ɩɪɨɝɪɚɦɦɚ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɉɐɊ: 

1. 940ɋ – 3:00 ɦɢɧ. 

2. 800ɋ – 0:40 ɫɟɤ 

3. 950ɋ – 0:10 ɫɟɤ. 

4. 620ɋ – 0:20 ɫɟɤ. 

5. 720ɋ – 1:40 ɦɢɧ. (1:00 ɦɢɧ. ɞɥɹ ɚɦɩɥɢɤɨɧɨɜ ɞɥɢɧɨɣ 1350F - 500 L) 

6. Go to 3:35 times 

7. 720ɋ for 10: 00 ɦɢɧ. 

8. 40ɋ – 18:00:00 

2.5 ɉɪɨɜɟɞɟɧɢɟ ɪɟɚɤɰɢɢ ɪɟɫɬɪɢɤɰɢɢ 

 

ɉɟɪɟɞ ɩɪɨɜɟɞɟɧɢɟɦ ɪɟɫɬɪɢɤɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɚɦɩɥɢɤɨɧɵ ɛɵɥɢ 

ɨɱɢɳɟɧɵ ɫ ɩɨɦɨɳɶɸ ɧɚɛɨɪɚ Diatom DNA PCR Clean-UP. Ɋɟɚɤɰɢɸ 

ɪɟɫɬɪɢɤɰɢɢ ɚɦɩɥɢɮɢɰɢɪɨɜɚɧɧɨɣ ȾɇɄ ɩɪɨɜɨɞɢɥɢ ɜ ɬɟɱɟɧɢɟ 2 ɱ. ɜ ɩɪɢɛɨɪɟ 

Thermomixer comfort ɩɪɨɢɡɜɨɞɫɬɜɨ ɮɢɪɦɵ Eppendorf. Ɋɟɚɤɰɢɹ ɩɪɨɯɨɞɢɥɚ ɩɪɢ 

37 0ɋ (ɞɥɹ ɷɧɞɨɧɭɤɥɟɚɡ ɪɟɫɬɪɢɤɰɢɢ Rsa I, Bsn I); 500ɋ (ɞɥɹ ɷɧɞɨɧɭɤɥɟɚɡɵ 

ɪɟɫɬɪɢɤɰɢɢ BstHH I); 550ɋ (ɞɥɹ ɷɧɞɨɧɭɤɥɟɚɡɵ ɪɟɫɬɪɢɤɰɢɢ Sse9 I); 65 0ɋ (ɞɥɹ 

ɷɧɞɨɧɭɤɥɟɚɡɵ ɪɟɫɬɪɢɤɰɢɢ Tru1 I) ɜ 50 ɦɤɥ ɪɟɚɤɰɢɨɧɧɨɣ ɫɦɟɫɢ, ɫɨɞɟɪɠɚɳɟɣ 2 

ɟɞ. ɚɤɬ. ɪɟɫɬɪɢɤɬɚɡɵ. 

ɉɨɫɬɚɧɨɜɤɚ ɪɟɚɤɰɢɢ ɪɟɫɬɪɢɤɰɢɢ, ɞɥɹ 1 ɩɪɨɛɵ ɨɛɴɟɦɨɦ 50 ɦɤɥ 

ɧɟɨɛɯɨɞɢɦɨ: 

- 5 ɦɤɥ 10ɯ ɛɭɮɟɪɚ 

- 10 ɦɤɥ ɪɚɡɛ. BSA 
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- 25 ɦɤɥ H20 

- 10 ɦɤɥ ȾɇɄ 

- 5 ɦɤɥ ɮɟɪɦɟɧɬɚ (ɚɤɬɢɜɧɨɫɬɶ ɮɟɪɦɟɧɬɚ 10 000 ɟ.ɚ/ɦɥ) 

ȼɫɟ ɜɟɳɟɫɬɜɚ ɫɦɟɲɚɥɢ ɧɚ ɯɨɥɨɞɭ ɜ 1 ɩɪɨɛɢɪɤɟ ɨɛɴɟɦɨɦ 2 ɦɥ, ɢɡ 

ɪɚɫɱɟɬɚ ɧɚ 15 ɩɪɨɛ, ɡɚɬɟɦ ɜ ɤɚɠɞɭɸ ɩɪɨɛɢɪɤɭ ɞɨɛɚɜɢɥɢ ɩɨ 35 ɦɤɥ ɞɚɧɧɨɣ 

ɫɦɟɫɢ ɢ ɩɨ 15 ɦɤɥ ɢɫɫɥɟɞɭɟɦɨɣ ȾɇɄ. 

Ⱦɥɹ ɜɢɡɭɚɥɢɡɚɰɢɢ ɪɟɡɭɥɶɬɚɬɨɜ ɪɟɫɬɪɢɤɰɢɢ ɢɫɩɨɥɶɡɨɜɚɥɢ ɝɟɥɶ-

ɷɥɟɤɬɪɨɮɨɪɟɡ. ɋɚɣɬ ɭɡɧɚɜɚɧɢɹ ɜɫɟɯ ɪɟɫɬɪɢɤɬɚɡ, ɫ ɤɨɬɨɪɵɦɢ ɦɵ ɪɚɛɨɬɚɥɢ, 

ɫɨɫɬɨɢɬ ɢɡ 4 ɧɭɤɥɟɨɬɢɞɨɜ (Ɍɚɛɥ. 1), ɱɬɨ ɩɨɡɜɨɥɢɥɨ ɩɨɥɭɱɢɬɶ ɨɬ 3 ɞɨ 7 

ɮɪɚɝɦɟɧɬɨɜ ȾɇɄ ɜ ɪɟɡɭɥɶɬɚɬɟ ɪɟɫɬɪɢɤɬɢɪɨɜɚɧɢɹ, ɢɦɟɸɳɢɯ ɞɥɢɧɵ ɩɨɪɹɞɤɚ 

900 ɩɚɪ ɧɭɤɥɟɨɬɢɞɨɜ ɢ 1500 ɩɚɪ ɧɭɤɥɟɨɬɢɞɨɜ [60]. 

 

Ɍɚɛɥɢɰɚ 1 - ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɪɟɫɬɪɢɤɬɚɡ Rsa I, Tru1 I, Bsn I, Sse9 I ɢ BstHH I. 

ɇɚɡɜɚɧɢɟ 

ɪɟɫɬɪɢɤɬɚɡɚ 

ɋɚɣɬ 

ɭɡɧɚɜɚɧɢɹ 

Ɍɟɦɩɟɪɚɬɭɪɚ ɂɧɚɤɬɢɜɚɰɢɹ 

(20 ɦɢɧɭɬ, 65°) 

ɂɧɚɤɬɢɜɚɰɢɹ 

(20 ɦɢɧɭɬ, 80°) 

Rsa I GT^AC 

CA^TG 

37 ɇɟɬ ɇɟɬ 

Tru1 I T^TAA 

AAT^T 

65 ɇɟɬ Ⱦɚ 

Bsn I GG^CC 

CC^GG 

37 ɇɟɬ Ⱦɚ 

Sse9 I ^AATT 

TTAA^ 

55 Ⱦɚ Ⱦɚ 

BstHH I GCG^C 

C^GCG 

50 ɇɟɬ ɇɟɬ 
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2.6 Ɇɟɬɨɞɢɤɚ ɚɧɚɥɢɡɚ in silico 

 

In silico – ɬɟɪɦɢɧ, ɨɛɨɡɧɚɱɚɸɳɢɣ ɤɨɦɩɶɸɬɟɪɧɨɟ 

ɦɨɞɟɥɢɪɨɜɚɧɢɟ ɷɤɫɩɟɪɢɦɟɧɬɚ, ɱɚɳɟ ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ. 

ɋ ɩɨɦɨɳɶɸ ɤɨɦɩɶɸɬɟɪɧɨɝɨ ɦɨɞɟɥɢɪɨɜɚɧɢɹ ɚɧɚɥɢɡɢɪɭɸɬ ɧɭɤɥɟɢɧɨɜɵɟ 

ɤɢɫɥɨɬ ɢ ɚɦɢɧɨɤɢɫɥɨɬɧɵɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɩɪɨɢɡɜɨɞɹɬ ɜɵɪɚɜɧɢɜɚɧɢɟ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ, ɩɨɢɫɤ ɝɨɦɨɥɨɝɢɱɧɵɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ȾɇɄ, ɊɇɄ ɢ 

ɛɟɥɤɨɜ, ɩɨɫɬɪɨɟɧɢɟ ɮɢɥɨɝɟɧɟɬɢɱɟɫɤɢɯ ɤɚɪɬ, ɢɫɩɨɥɶɡɭɹ ɫɩɟɰɢɚɥɶɧɨɟ 

ɩɪɨɝɪɚɦɦɧɨɟ ɨɛɟɫɩɟɱɟɧɢɟ. Ɉɫɭɳɟɫɬɜɥɹɸɬ ɬɚɤɢɟ ɦɟɬɨɞɵ ɤɚɤ: ɬɟɨɪɟɬɢɱɟɫɤɢɟ 

ɚɦɩɥɢɮɢɤɚɰɢɸ, ɪɟɫɬɪɢɤɬɢɪɨɜɚɧɢɟ, ɷɥɟɤɬɪɨɮɨɪɟɡ. Ⱦɚɧɧɵɣ ɦɟɬɨɞ ɩɨɡɜɨɥɹɟɬ 

ɚɧɚɥɢɡɢɪɨɜɚɬɶ ɪɚɡɥɢɱɧɵɟ ɝɟɧɨɦɵ, ɢɦɟɸɳɢɟ ɞɥɢɧɭ ɞɨ ɧɟɫɤɨɥɶɤɢɯ 

ɦɢɥɥɢɚɪɞɨɜ ɩɚɪ ɧɭɤɥɟɨɬɢɞɨɜ, ɡɚ ɤɨɪɨɬɤɨɟ ɜɪɟɦɹ, ɨɫɭɳɟɫɬɜɥɹɬɶ ɩɨɢɫɤ 

ɧɭɠɧɵɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ȾɇɄ, ɊɇɄ, ɛɟɥɤɨɜ ɢ ɪɚɛɨɬɚɬɶ ɫ ɧɢɦɢ [61]. 

Ȼɵɥ ɩɪɨɜɟɞɟɧ ɪɟɫɬɪɢɤɰɢɨɧɧɵɣ ɚɧɚɥɢɡ in silico ɚɦɩɥɢɤɨɧɨɜ ɢɯ ɝɟɧɨɜ 16S-

ɪɊɇɄ ɫ ɩɨɦɨɳɶɸ ɩɪɨɝɪɚɦɦɵ pDRAW32. ɉɨɫɥɟ ɬɟɨɪɟɬɢɱɟɫɤɨɝɨ 

ɪɟɫɬɪɢɤɬɢɪɨɜɚɧɢɹ ɚɦɩɥɢɤɨɧɨɜ 500F-1350R ɢ 8F-1492R, ɜɡɹɬɵɯ ɢɡ ɛɚɡɵ 

ɞɚɧɧɵɯ GenBank [62] ɞɥɹ ɤɚɠɞɨɝɨ ɜɢɞɚ ɛɵɥɢ ɩɨɫɬɪɨɟɧɵ ɪɟɫɬɪɢɤɰɢɨɧɧɵɟ 

ɩɪɨɮɢɥɢ. 
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ɂɡ ɬɟɤɫɬɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɢɡɴɹɬɵ, ɫ 36 ɩɨ 52 

ɫɬɪɚɧɢɰɭ, ɪɟɡɭɥɶɬɚɬɵ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɤɨɬɨɪɵɟ ɢɦɟɸɬ 

ɩɨɬɟɧɰɢɚɥɶɧɭɸ ɤɨɦɦɟɪɱɟɫɤɭɸ ɧɚɭɱɧɭɸ ɰɟɧɧɨɫɬɶ ɜ ɫɢɥɭ ɧɟɢɡɜɟɫɬɧɨɫɬɢ ɢɯ 

ɬɪɟɬɶɢɦ ɥɢɰɚɦ 
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ɁȺɄɅɘɑȿɇɂȿ 

 

Ȼɵɥ ɩɪɨɜɟɞɟɧ ɚɧɚɥɢɡ ɉȾɊɎ in silico ɚɦɩɥɢɤɨɧɨɜ 500F-1350R ɢ 8F-

1492R ɝɟɧɚ 16S-ɪɊɇɄ ɛɚɤɬɟɪɢɣ - ɚɧɬɚɝɨɧɢɫɬɨɜ ɝɪɢɛɨɜ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɞɚɧɧɵɯ GenBank ɞɥɹ ɪɟɫɬɪɢɤɬɚɡ  Rsa I, Tru1 I, Bsn I, Sse9 I, BstHH I. ɢ 

ɩɨɫɬɪɨɟɧɵ ɬɟɨɪɟɬɢɱɟɫɤɢɟ ɷɥɟɤɬɪɨɮɨɪɟɝɪɚɦɦɵ. 

ɂɡ ɨɛɪɚɡɰɨɜ ɛɚɤɬɟɪɢɣ - ɚɧɬɚɝɨɧɢɫɬɨɜ ɝɪɢɛɨɜ ɛɵɥɚ ɢɡɜɥɟɱɟɧɚ ȾɇɄ 

ɯɨɪɨɲɟɝɨ ɤɚɱɟɫɬɜɚ. 

ɂɫɩɨɥɶɡɭɹ ɩɨɥɭɱɟɧɧɵɟ ɨɛɪɚɡɰɵ ȾɇɄ, ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɚɦɩɥɢɤɨɧɵ 

500F-1350R ɢ 8F-1492R ɝɟɧɚ 16S ɪɊɇɄ ɢɫɫɥɟɞɭɟɦɵɯ ɛɚɤɬɟɪɢɣ ɢ 

ɩɪɨɚɧɚɥɢɡɢɪɨɜɚɧɵ ɦɟɬɨɞɨɦ ɚɧɚɥɢɡɚ ɉȾɊɎ. 

ɉɪɨɜɟɞɹ ɫɪɚɜɧɢɬɟɥɶɧɵɣ ɚɧɚɥɢɡ ɬɟɨɪɟɬɢɱɟɫɤɢɯ ɢ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɵɯ 

ɞɚɧɧɵɯ, ɦɵ ɩɨɥɭɱɢɥɢ, ɱɬɨ: ɨɛɪɚɡɰɵ 3, 10  ɷɬɨ Bacillus cereus, ɨɛɪɚɡɰɵ 4, 8 ɷɬɨ 

Bacillus pumilus, ɨɛɪɚɡɰɵ 2, 13, 14 ɩɪɟɞɫɬɚɜɢɬɟɥɢ Bacillus amyloliquefaciens, 

ɨɛɪɚɡɰɵ 1, 15 ɩɪɟɞɫɬɚɜɢɬɟɥɢ Bacillus thuringiensis, ɨɛɪɚɡɰɵ 5, 17 - Rhizobium 

radiobacter, ɨɛɪɚɡɰɵ 6, 16 - Achromobacter xylosoxidans, ɨɛɪɚɡɟɰ 11, 18 - 

Pseudomonas fluorescens, оɛрɚɡец 9 - Arthrobacter globiformis, ɨɛɪɚɡɰɵ 7, 12 - 

Roseovarius tolerans.  

Ɉɤɚɡɚɥɨɫɶ, ɱɬɨ ɪɟɫɬɪɢɤɬɚɡɚ Tru1 I ɹɜɥɹɟɬɫɹ ɫɚɦɨɣ ɩɨɞɯɨɞɹɳɟɣ ɞɥɹ 

ɜɵɹɜɥɟɧɢɹ ɛɚɤɬɟɪɢɣ-ɚɧɬɚɝɨɧɢɫɬɨɜ ɝɪɢɛɨɜ ɩɪɢ ɭɫɥɨɜɢɢ ɢɫɩɨɥɶɡɨɜɚɧɢɹ 

ɚɦɩɥɢɤɨɧɨɜ ɪɚɡɦɟɪɨɦ ɩɪɢɦɟɪɧɨ 1500 ɩ.ɨ. ȿɫɥɢ ɢɫɫɥɟɞɨɜɚɬɶ ɪɟɫɬɪɢɤɰɢɨɧɧɵɟ 

ɩɪɨɮɢɥɢ ɚɦɩɥɢɤɨɧɨɜ ɦɟɧɶɲɟɝɨ ɪɚɡɦɟɪɚ (ɨɤɨɥɨ 900 ɩ.ɨ.), ɬɨ ɧɚɢɛɨɥɟɟ 

ɩɨɞɯɨɞɹɳɢɦ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɪɟɫɬɪɢɤɬɚɡɵ Bst HH1. ɇɨ ɩɪɢ ɟё 

ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɫɥɨɠɧɨ ɪɚɡɥɢɱɢɬɶ Achromobacter xylosoxidans ɢ Pseudomonas 

fluorescens, ɬɚɤ ɤɚɤ ɨɧɢ ɢɦɟɸɬ ɩɨɯɨɠɢɟ ɤɚɪɬɢɧɵ ɪɟɫɬɪɢɤɰɢɢ. Ʉɨɝɞɚ ɞɚɧɧɵɟ 

ɤɚɪɬɢɧɵ ɪɟɫɬɪɢɤɰɢɢ ɪɚɫɩɨɥɨɠɟɧɵ ɪɹɞɨɦ, ɬɨ ɪɚɡɥɢɱɢɹ ɨɱɟɧɶ ɡɚɦɟɬɧɵ. ɉɪɢ 

ɨɬɞɟɥɶɧɨɦ ɠɟ ɪɚɫɫɦɨɬɪɟɧɢɢ ɤɚɠɞɨɣ ɢɡ ɷɬɢɯ ɤɚɪɬɢɧ ɪɟɫɬɪɢɤɰɢɢ ɜɨɡɦɨɠɧɚ 

ɨɲɢɛɨɱɧɚɹ ɢɞɟɧɬɢɮɢɤɚɰɢɹ. ɉɨɷɬɨɦɭ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɪɟɫɬɪɢɤɬɚɡɵ Tru1 I ɢ 

ɚɦɩɥɢɤɨɧɨɜ 8F-1492R (ɪɚɡɦɟɪɨɦ ɨɤɨɥɨ 1500 ɩ.ɨ.) ɛɭɞɟɬ ɛɨɥɟɟ ɩɨɞɯɨɞɹɳɢɦ. 
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ɉɪɢɦɟɧɟɧɢɟ ɪɟɫɬɪɢɤɬɚɡɵ Sse 9 I ɩɨɡɜɨɥɹɟɬ ɜɵɹɜɢɬɶ ɨɱɟɧɶ ɛɵɫɬɪɨ ɜɢɞ 

Rhizobium radiobacter ɛɚɤɬɟɪɢɣ-ɚɧɬɚɝɨɧɢɫɬɨɜ ɝɪɢɛɨɜ. 

ȼ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɩɪɢɦɟɧɟɧɢɟ ɪɟɫɬɪɢɤɬɚɡ Rsa I ɢ Bsn I ɧɟ ɩɨɡɜɨɥɹɟɬ 

ɜɵɹɜɢɬɶ ɨɩɪɟɞɟɥɟɧɧɵɣ ɜɢɞ ɛɚɤɬɟɪɢɣ ɪɨɞɚ Bacillus, ɚ ɬɨɥɶɤɨ ɜɵɹɜɥɹɟɬ ɞɜɟ 

ɝɪɭɩɩɵ ɛɚɤɬɟɪɢɣ.  ɂ ɬɚɤɠɟ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɪɟɫɬɪɢɤɬɚɡɵ Rsa I ɜɵɹɜɥɹɟɬɫɹ 

ɩɨɯɨɠɚɹ ɤɚɪɬɢɧɚ ɪɚɫɩɪɟɞɟɥɟɧɢɹ ɪɟɫɬɪɢɤɬɨɜ ɞɥɹ ɛɚɤɬɟɪɢɣ Arthrobacter 

globiformis, Achromobacter xylosoxidans ɢ Roseovarius tolerans. ȿɫɥɢ ɟɫɬɶ 

ɧɟɨɛɯɨɞɢɦɨɫɬɶ, ɬɨɥɶɤɨ ɜ ɢɞɟɧɬɢɮɢɤɚɰɢɢ ɪɨɞɚ ɛɚɤɬɟɪɢɣ, ɬɨ ɧɚɢɛɨɥɟɟ 

ɜɵɝɨɞɧɵɦ ɛɭɞɟɬ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɪɟɫɬɪɢɤɬɚɡɵ Bsn I, ɚ ɧɟ Rsa I. 

ɇɚɲɢ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ ɬɨɦ, ɱɬɨ ɦɟɬɨɞ ɚɧɚɥɢɡɚ ɉȾɊɎ 

ɝɟɧɚ 16S ɪɊɇɄ ɩɪɢ ɭɫɥɨɜɢɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɩɨɞɛɨɪɚ ɷɧɞɨɧɭɤɥɟɚɡ 

ɪɟɫɬɪɢɤɰɢɢ, ɦɨɠɟɬ ɫɥɭɠɢɬɶ ɭɞɨɛɧɵɦ ɩɨɞɫɩɨɪɶɟɦ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɜɢɞɚ 

ɦɢɤɪɨɨɪɝɚɧɢɡɦɨɜ ɜ ɞɨɩɨɥɧɟɧɢɢ ɤ ɬɪɚɞɢɰɢɨɧɧɵɦ ɦɟɬɨɞɚɦ.  
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ɋɉɂɋɈɄ ɋɈɄɊȺЩȿɇɂɃ 

 

ȻȺȼ – ɛɢɨɥɨɝɢɱɟɫɤɢ ɚɤɬɢɜɧɵɟ ɜɟɳɟɫɬɜɚ 

ȾɇɄ – ɞɟɡɨɤɫɢɪɢɛɨɧɭɤɥɟɢɧɨɜɚɹ ɤɢɫɥɨɬɚ  

ɞATɎ – ɞeɡɨɤɫɢaɞeɧɨɡɢɧ ɬɪɢɮɨɫɮaɬ 

ɞȽTɎ – ɞeɡɨɤɫɢɝɭaɧɨɡɢɧ ɬɪɢɮɨɫɮaɬ 

ɞTTɎ – ɞeɡɨɤɫɢɬɢɦɢɞɢɧ ɬɪɢɮɨɫɮaɬ 

ɞɐTɎ – ɞeɡɨɤɫɢɰɢɬɢɞɢɧ ɬɪɢɮɨɫɮaɬ 

ȺɎɄ – ɚɤɬɢɜɧɵɟ ɮɨɪɦɵ ɤɢɫɥɨɪɨɞɚ  

ɂɋȺ – ɢɧɞɭɰɢɪɨɜɚɧɧɚɹ ɫɢɫɬɟɦɧɚɹ ɪɟɡɢɫɬɟɧɬɧɨɫɬɶ 

ɅɈɋ – ɥɟɬɭɱɢɟ ɨɪɝɚɧɢɱɟɫɤɢɟ ɫɨɟɞɢɧɟɧɢɹ 

ɉȾɊɎ – ɩɨɥɢɦɨɪɮɢɡɦ ɞɥɢɧ ɪɟɫɬɪɢɤɰɢɨɧɧɵɯ ɮɪɚɝɦɟɧɬɨɜ 

ɩ.ɨ. – ɩɚɪɵ ɨɫɧɨɜɚɧɢɣ 

ɉɐɊ – ɩɨɥɢɦɟɪɚɡɧɚɹ ɰɟɩɧɚɹ ɪɟɚɤɰɢɹ 

ɪɊɇɄ – ɪɢɛɨɫɨɦɚɥɶɧɚɹ ɪɢɛɨɧɭɤɥɟɢɧɨɜɚɹ ɤɢɫɥɨɬɚ  

bp – base pairs 

BSA – ɛɵɱɢɣ ɫɵɜɨɪɨɬɨɱɧɵɣ ɚɥɶɛɭɦɢɧ 

dNTPs – ɞɟɡɨɤɫɢɧɭɤɥɟɨɡɢɞ ɬɪɢɮɨɫɮɚɬɵ 

E. coli – Escherichia coli 

ARDRA – Amplified rDNA Restriction Analysis 

FISH – fluorescence in situ hybridization   

RFLP – restriction fragment length polymorphism 
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SUMMARY 

Nowadays it is more reliable to use genetic identification of different 

bacteria rather than physiological or morphological characteristics because in some 

cases they could be ambiguous. There are two types of genetic identification: 

sequencing and Restriction Fragment Length Polymorphism analysis (RFLP 

analysis). Lots of methods are based on using gene 16S rRNA. In this work 

nucleotide sequences within that gene were studied in order to identify some 

samples of bacteria. 

 A high-quality DNA from 15-samples of studied bacteria was obtained in 

this work. Then two types of amplicons were obtained by using PCR and a set of 

primers (8F – 1492R; 500F – 1350R). That amplicons were subjected to restriction 

analysis with five restriction endonucleases. According to the work studied 

samples were identified as follows: 

Samples 1 ɢ 15 - Bacillus thuringiensis;  

Samples 2, 13 ɢ 14 - Bacillus amyloliquefaciens; 

Samples 3 ɢ 10 - Bacillus cereus; 

Samples 4 ɢ 8 - Bacillus pumilus;  

Sample 5, 17 - Rhizobium radiobacter; 

Samples 6 ɢ 16 - Achromobacter xylosoxidans; 

Samples 7 ɢ 12 - Roseovarius tolerans; 

Sample 9 - Arthrobacter globiformis;  

Samples 11 ɢ 18 - Pseudomonas fluorescens. 
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