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Ⱥɧɧɨɬɚɰɢя 

 

ɏɪɨɧɢɱɟɫɤɢɣ ɥɢɦɮɨɥɟɣɤɨɡ – ɷɬɨ ɡɚɛɨɥɟɜɚɧɢɟ, ɫɜɹɡɚɧɧɨɟ ɫ ɩɨɜɵɲɟɧɧɨɣ 

ɩɪɨɥɢɮɟɪɚɰɢɟɣ B -ɥɢɦɮɨɰɢɬɨɜ.  Ⱦɚɧɧɵɣ ɜɢɞ ɥɟɣɤɨɡɚ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɫɚɦɵɯ 

ɱɚɫɬɵɯ ɫɪɟɞɢ ɜɡɪɨɫɥɨɝɨ ɧɚɫɟɥɟɧɢɹ, ɫ ɱɚɫɬɨɬɨɣ ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ 4:100000 ɫɥɭɱɚɟɜ 

ɜ ɝɨɞ. 

Ɍɟɪɚɩɢɹ ɞɚɧɧɨɝɨ ɡɚɛɨɥɟɜɚɧɢɹ ɢɦɟɟɬ ɪɹɞ ɨɫɨɛɟɧɧɨɫɬɟɣ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ 

ɬɟɪɚɩɢɢ ɩɟɪɜɨɣ ɥɢɧɢɢ, ɜɤɥɸɱɚɸɳɟɣ ɜ ɫɟɛɹ ɬɚɤɢɟ ɩɪɟɩɚɪɚɬɵ, ɤɚɤ ɮɥɭɞɚɪɚɛɢɧ, 

ɰɢɤɥɨɮɨɫɮɚɦɢɧ ɢ ɪɢɬɭɤɫɢɦɚɛ ɨɫɥɨɠɧɹɟɬɫɹ ɪɚɡɜɢɬɢɟɦ ɪɟɡɢɫɬɟɧɬɧɨɫɬɢ ɤ ɞɚɧɧɨɣ 

ɫɯɟɦɟ ɢ ɟɟ ɞɚɥɶɧɟɣɲɟɟ ɩɪɢɦɟɧɟɧɢɟ ɞɥɹ ɥɟɱɟɧɢɹ ɩɪɢɜɨɞɢɬ ɤ ɧɢɡɤɨɣ ɨɛɳɟɣ 

ɜɵɠɢɜɚɟɦɨɫɬɢ. Ⱦɚɧɧɵɣ ɷɮɮɟɤɬ ɫɜɹɡɚɧ ɫ ɞɟɥɟɰɢɟɣ ɤɨɪɨɬɤɨɝɨ ɩɥɟɱɚ 17 

ɯɪɨɦɨɫɨɦɵ, ɤɨɬɨɪɨɟ ɫɨɞɟɪɠɢɬ ɝɟɧ-ɫɭɩɪɟɫcɨɪ ɨɩɭɯɨɥɟɣ TP53.  

ɗɬɚ ɯɪɨɦɨɫɨɦɧɚɹ ɚɛɟɪɪɚɰɢɹ ɦɨɠɟɬ ɛɵɬɶ ɨɛɧɚɪɭɠɟɧɚ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ 

ɮɥɭɨɪɟɫɰɟɧɬɧɨɣ ɝɢɛɪɢɞɢɡɚɰɢɢ in situ, ɫɭɬɶ ɤɨɬɨɪɨɣ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɫɜɹɡɵɜɚɧɢɢ 

ȾɇɄ-ɡɨɧɞɚ ɢ ɤɨɦɩɥɟɦɟɧɬɚɪɨɣ ɟɦɭ ɦɢɲɟɧɢ ɜ ɢɫɫɥɟɞɭɟɦɵɯ ɤɥɟɬɤɚɯ. ɉɪɢ 

ɧɟɨɛɯɨɞɢɦɨɫɬɢ, ȾɇɄ-ɡɨɧɞ ɞɥɹ ɞɚɧɧɨɝɨ ɜɢɞɚ ɚɧɚɥɢɡɚ ɦɨɠɟɬ ɛɵɬɶ ɫɨɡɞɚɧ ɜ 

ɥɚɛɨɪɚɬɨɪɢɢ. Ɉɫɧɨɜɧɵɦɢ ɷɬɚɩɚɦɢ  ɫɨɡɞɚɧɢɹ ɡɨɧɞɚ ɹɜɥɹɸɬɫɹ: ɩɨɞɛɨɪ ɢ 

ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɟ ɨɩɬɢɦɚɥɶɧɨɝɨ BAC-ɤɥɨɧɚ, ɩɪɨɞɭɰɢɪɭɸɳɟɝɨ ɬɚɪɝɟɬɧɵɣ ɝɟɧ, 

ɷɤɫɬɪɚɤɰɢɹ ɩɥɚɡɦɢɞɧɨɣ ȾɇɄ ɢɡ ɤɥɟɬɨɤ, ɜɧɟɫɟɧɢɟ ɮɥɭɨɪɟɫɰɟɧɬɧɨɣ ɦɟɬɤɢ ɢ 

ɚɦɩɥɢɮɢɤɚɰɢɹ ȾɇɄ ɦɟɬɨɞɨɦ DOP-ɉɐɊ, ɨɱɢɫɬɤɚ ɉɐɊ-ɫɦɟɫɢ ɢ ɩɨɞɝɨɬɨɜɤɚ 

ɫɩɟɰɢɚɥɶɧɨɣ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɣ ɫɦɟɫɢ, ɫɨɞɟɪɠɚɳɟɣ ȾɇɄ-ɡɨɧɞ. ɗɬɚɩ ɜɧɟɫɟɧɢɹ 

ɮɥɭɨɪɟɫɰɟɧɬɧɨɣ ɦɟɬɤɢ ɢ ɚɦɩɥɢɮɢɤɚɰɢɢ ɧɚɢɛɨɥɟɟ ɜɚɠɟɧ, ɩɨɫɤɨɥɶɤɭ ɜɵɛɪɚɧɧɵɣ 

ɞɥɹ ɷɬɨɝɨ ɦɟɬɨɞ ɩɨɜɥɢɹɟɬ ɧɚ ɜɢɡɭɚɥɢɡɚɰɢɸ ɪɟɡɭɥɶɬɚɬɨɜ ɝɢɛɪɢɞɢɡɚɰɢɢ 

ɩɨɥɭɱɟɧɧɨɝɨ ɡɨɧɞɚ ɢ ɬɚɪɝɟɬɧɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɰɟɥɶ ɪɚɛɨɬɵ – ɩɨɞɛɨɪ ɨɩɬɢɦɚɥɶɧɵɯ ɭɫɥɨɜɢɣ DOP-ɉɐɊ 

ɞɥɹ ɨɤɪɚɲɢɜɚɧɢɹ ɩɨɥɭɱɟɧɧɨɝɨ ȾɇɄ-ɡɨɧɞɚ ɫ ɰɟɥɶɸ ɜɢɡɭɚɥɢɡɚɰɢɢ ɯɪɨɦɨɫɨɦɧɵɯ 

ɧɚɪɭɲɟɧɢɣ ɜ ɥɟɣɤɨɰɢɬɚɯ ɛɨɥɶɧɵɯ ɫ ɯɪɨɧɢɱɟɫɤɢɦ ɥɢɦɮɨɥɟɣɤɨɡɨɦ.  

Ⱦɥɹ ɜɧɟɫɟɧɢɹ ɮɥɭɨɪɟɫɰɟɧɬɧɨɣ ɦɟɬɤɢ Cy3 ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɦɟɬɨɞ DOP-ɉɐɊ, 

ɞɥɹ ɞɟɬɟɤɰɢɢ ɩɨɥɭɱɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɩɨɥɶɡɨɜɚɥɫɹ ɷɥɟɤɬɪɨɮɨɪɟɡ ɜ ɚɝɚɪɨɡɧɨɦ 

ɝɟɥɟ ɢ ɫɩɟɤɬɪɨɮɨɬɨɦɟɪɢɹ ɩɨɥɭɱɟɧɧɵɯ ɚɦɩɥɢɤɨɧɨɜ ɫ ɤɨɧɬɪɨɥɶɧɵɦɢ ɨɛɪɚɡɰɚɦɢ 
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ɛɟɡ ɜɧɟɫɟɧɢɹ ɜ ɧɢɯ ɦɟɬɤɢ. ɉɨɥɭɱɟɧɧɵɣ ɩɪɨɞɭɤɬ ɢɦɟɥ ɞɥɢɧɭ ɨɬ 300 ɞɨ 450 ɩ.ɨ. Ⱥ 

ɡɧɚɱɟɧɢɟ ɷɦɢɫɫɢɢ ɞɥɹ ɧɚɪɚɛɨɬɚɧɧɨɝɨ ɞɚɧɧɵɦ ɦɟɬɨɞɨɦ ɡɨɧɞɚ ɫɨɫɬɚɜɢɥɨ 2 

ɭɫɥɨɜɧɵɟ ɟɞɢɧɢɰɵ. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɏɊɈɇɂɑȿɋɄɂɃ ɅɂɆɎɈɅȿɃɄɈɁ, ȾȿɅȿɐɂə 17P, 

ɎɅɍɈɊȿɋɐȿɇɌɇȺə ȽɂȻɊɂȾɂɁȺɐɂə IN SITU, DOP-ɉɐɊ, 

ɈɇɄɈȽȿɆȺɌɈɅɈȽɂɑȿɋɄɂȿ ɁȺȻɈɅȿȼȺɇɂə.  
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Ɋɟɮɟɪɚɬ 

 

Ɇɚɝɢɫɬɟɪɫɤɚɹ ɞɢɫɫɟɪɬɚɰɢɹ ɩɨ ɬɟɦɟ «Ɉɩɬɢɦɢɡɚɰɢɹ ɭɫɥɨɜɢɣ ɫɢɧɬɟɡɚ ȾɇɄ-

ɡɨɧɞɚ ɦɟɬɨɞɨɦ DOP-ɉɐɊ ɞɥɹ FISH ɞɢɚɝɧɨɫɬɢɤɢ ɯɪɨɦɨɫɨɦɧɵɯ ɧɚɪɭɲɟɧɢɣ ɭ 

ɩɚɰɢɟɧɬɨɜ ɫ ɯɪɨɧɢɱɟɫɤɢɦ ɥɢɦɮɨɥɟɣɤɨɡɨɦ » ɫɨɞɟɪɠɢɬ 52 ɫɬɪɚɧɢɰɵ ɬɟɤɫɬɨɜɨɝɨ 

ɞɨɤɭɦɟɧɬɚ, 12 ɢɥɥɸɫɬɪɚɰɢɣ, 6 ɬɚɛɥɢɰ ɢ 75 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɨɜ. 

ɏɊɈɇɂɑȿɋɄɂɃ ɅɂɆɎɈɅȿɃɄɈɁ, ȾȿɅȿɐɂə 17P, 

ɎɅɍɈɊȿɋɐȿɇɌɇȺə ȽɂȻɊɂȾɂɁȺɐɂə IN SITU, DOP-ɉɐɊ, 

ɈɇɄɈȽȿɆȺɌɈɅɈȽɂɑȿɋɄɂȿ ɁȺȻɈɅȿȼȺɇɂə  

ɐɟɥɶ ɢɫɫɥɟɞɨɜɚɧɢɹ – ɩɨɞɛɪɚɬɶ ɨɩɬɢɦɚɥɶɧɵɟ ɭɫɥɨɜɢɹ DOP-ɉɐɊ ɞɥɹ 

ɨɤɪɚɲɢɜɚɧɢɹ ɩɨɥɭɱɟɧɧɨɝɨ ȾɇɄ-ɡɨɧɞɚ ɫ ɰɟɥɶɸ ɜɢɡɭɚɥɢɡɚɰɢɢ ɯɪɨɦɨɫɨɦɧɵɯ 

ɧɚɪɭɲɟɧɢɣ ɜ ɥɟɣɤɨɰɢɬɚɯ ɛɨɥɶɧɵɯ ɫ ɯɪɨɧɢɱɟɫɤɢɦ ɥɢɦɮɨɥɟɣɤɨɡɨɦ. ɂɫɯɨɞɹ ɢɡ 

ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ, ɛɵɥɢ ɫɮɨɪɦɭɥɢɪɨɜɚɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

1. ɉɨɞɨɛɪɚɬɶ BAC-ɤɥɨɧ ɞɥɹ ɫɢɧɬɟɡɚ ɡɨɧɞɚ 

2. ɉɨɞɨɛɪɚɬɶ ɨɩɬɢɦɚɥɶɧɵɟ ɉɐɊ-ɫɦɟɫɢ  ɞɥɹ ɫɢɧɬɟɡɚ ȾɇɄ-ɡɨɧɞɚ. 

3. ɉɨɞɨɛɪɚɬɶ ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɭɫɥɨɜɢɹ ɫɢɧɬɟɡɚ ɡɨɧɞɚ. 

4. Ɉɰɟɧɢɬɶ ɜɫɬɪɚɢɜɚɧɢɟ ɮɥɭɨɪɟɫɰɟɧɬɧɨɣ ɦɟɬɤɢ ɜ ɫɢɧɬɟɡɢɪɨɜɚɧɧɵɣ 

ȾɇɄ-ɡɨɧɞ. 

5. ɉɪɨɜɟɫɬɢ FISH ɫ ɩɨɥɭɱɟɧɧɵɦ ɡɨɧɞɨɦ ɧɚ ɥɟɣɤɨɰɢɬɚɯ ɤɪɨɜɢ 

ɱɟɥɨɜɟɤɚ. 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɬɨɦ, ɱɬɨ ɪɚɧɟɟ ɞɥɹ 

ɩɨɥɭɱɟɧɢɹ ȾɇɄ-ɡɨɧɞɚ ɫ ɰɟɥɶɸ ɞɢɚɝɧɨɫɬɢɤɢ del17p ɭ ɩɚɰɢɟɧɬɨɜ ɫ ɏɅɅ ɧɟ 

ɢɫɩɨɥɶɡɨɜɚɥɫɹ BAC-ɤɥɨɧ RP11-89D11 ɢ ɩɨɞɨɛɪɚɧɧɵɟ ɭɫɥɨɜɢɹ DOP-ɉɐɊ ɞɥɹ 

ɜɧɟɫɟɧɢɹ ɮɥɭɨɪɟɫɰɟɧɬɧɨɣ ɦɟɬɤɢ. 

ȼ ɯɨɞɟ ɪɚɛɨɬɵ ɛɵɥɢ ɩɨɥɭɱɟɧɵ ɭɫɥɨɜɢɹ DOP-ɉɐɊ ɩɨɡɜɨɥɹɸɳɢɟ ɜɫɬɪɨɢɬɶ 

ɮɥɭɨɪɟɫɰɟɧɬɧɭɸ ɦɟɬɤɭ Cy3 ɢ ɩɨɥɭɱɢɬɶ ɡɨɧɞ ɞɥɢɧɨɣ 350-450 ɩ.ɨ. 
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Abstract  

 

The master's thesis on the topic « Optimization of the synthesis conditions of 

DNA probe by DOP-PCR for FISH diagnostics of chromosomal abnormalities in 

patients with chronic lymphocytic leukemia» contains 52 pages of a text document, 

12 illustrations, 6 tables and 75 sources used. 

CHRONIC LYMPHOCYTIC LEUKEMIA, DELETION 17P, 

FLUORESCENT IN SITU HYBRIDIZATION, DOP-PCR, ONCOHEMATOLOGY 

The aim of the work is to find optimal condition of DOP-PCR for DNA-probe 

labeling to visualize chromosomal aberrations in patient’s leucocytes with chronic 

lymphocytic leukemia. 

Based on the goal, the following tasks were formulated: 

1. To find BAC clone for DNA probe synthesis; 

2. To find optimal PCR mix for probe synthesis; 

3. To find optimal temperature conditions for probe synthesis; 

4. To estimate labeling efficiency of the obtained DNA-probe; 

5. To perform FISH with obtained DNA-probe on the leucocytes. 

The relevance of the thesis is that previously BAC clone RP11-89D11 and 

picked conditions of DOP-PCR were never used before for synthesis of the DNA 

probe for detecting 17p deletion in patients with chronic lymphocytic leukemia. 

In the work, DOP-PCR conditions were obtained which provide with efficient 

labeling using Cy3 and optimal DNA probe length (350-450 bp), respectively. 
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ȼȼȿȾȿɇɂȿ 

 

ɏɪɨɧɢɱɟɫɤɢɣ ɥɢɦɮɨɥɟɣɤɨɡ (ɏɅɅ) – ɷɬɨ ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɟ, ɫɜɹɡɚɧɧɨɟ ɫ 

ɢɡɛɵɬɨɱɧɨɣ ɩɪɨɥɢɮɟɪɚɰɢɟɣ B-ɥɢɦɮɨɰɢɬɨɜ. ɗɬɨ ɨɧɤɨɝɟɦɚɬɨɥɨɝɢɱɟɫɤɨɟ 

ɡɚɛɨɥɟɜɚɧɢɟ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɫɚɦɵɯ ɱɚɫɬɨ ɜɨɡɧɢɤɚɸɳɢɯ ɜɢɞɨɜ ɥɟɣɤɨɡɚ ɫɪɟɞɢ 

ɜɡɪɨɫɥɵɯ, ɱɚɫɬɨɬɚ ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ ɫɨɫɬɚɜɥɹɟɬ 4:100000 ɜ ɝɨɞ [1].  

ɇɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɪɚɡɪɚɛɨɬɚɧɵ ɪɚɡɥɢɱɧɵɟ ɫɯɟɦɵ ɥɟɱɟɧɢɹ ɞɚɧɧɨɝɨ 

ɡɚɛɨɥɟɜɚɧɢɹ, ɱɬɨ ɩɨɡɜɨɥɢɥɨ ɭɜɟɥɢɱɢɬɶ ɨɛɳɭɸ ɜɵɠɢɜɚɟɦɨɫɬɶ ɛɨɥɶɧɵɯ, ɨɞɧɚɤɨ, 

ɜɦɟɫɬɟ ɫ ɷɬɢɦ, ɜɵɞɟɥɢɥɚɫɶ ɝɪɭɩɩɚ ɩɚɰɢɟɧɬɨɜ ɫ ɪɟɮɪɚɤɬɟɪɧɨɫɬɶɸ, ɞɥɹ ɤɨɬɨɪɵɯ 

ɬɟɪɚɩɢɹ ɩɪɟɩɚɪɚɬɚɦɢ ɩɟɪɜɨɣ ɥɢɧɢɢ ɧɟ ɷɮɮɟɤɬɢɜɧɚ. Ⱦɥɹ ɧɢɯ ɧɚɛɥɸɞɚɟɬɫɹ 

ɧɢɡɤɚɹ ɨɛɳɚɹ ɜɵɠɢɜɚɟɦɨɫɬɶ, ɩɨɪɹɞɤɚ 1-2 ɝɨɞɚ, ɧɟɫɦɨɬɪɹ ɧɚ ɩɪɢɦɟɧɟɧɢɟ ɞɪɭɝɢɯ 

ɩɪɟɩɚɪɚɬɨɜ. Ⱦɥɹ ɞɚɧɧɵɯ ɩɚɰɢɟɧɬɨɜ ɨɬɦɟɱɚɟɬɫɹ ɞɟɥɟɰɢɹ ɤɨɪɨɬɤɨɝɨ ɩɥɟɱɚ 17 

ɯɪɨɦɨɫɨɦɵ, ɫɨɞɟɪɠɚɳɚɹ ɝɟɧ ɌɊ53, ɩɪɨɞɭɤɬɨɦ ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ 

ɨɧɤɨɫɭɩɪɟɫɫɨɧɵɣ ɛɟɥɨɤ ɪ53. ȼɵɹɜɥɟɧɢɟ ɞɚɧɧɨɝɨ ɧɚɪɭɲɟɧɢɹ ɫ ɩɨɦɨɳɶɸ 

ɫɟɤɜɟɧɢɪɨɜɚɧɢɹ ɩɨ ɋɷɧɝɟɪɭ ɧɟ ɜɫɟɝɞɚ ɞɚɟɬ ɚɞɟɤɜɚɬɧɭɸ ɨɰɟɧɤɭ, ɤ ɬɨɦɭ ɠɟ, 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɟɪɜɨɝɨ ɬɪɟɛɭɟɬ ɞɨɪɨɝɨɝɨ ɨɛɨɪɭɞɨɜɚɧɢɹ, ɜ ɨɬɥɢɱɢɟ ɨɬ 

ɮɥɭɨɪɟɫɰɟɧɬɧɨɣ ɝɢɛɪɢɞɢɡɚɰɢɢ in situ, ɝɥɚɜɧɵɦ ɩɪɟɢɦɭɳɟɫɬɜɨɦ ɤɨɬɨɪɨɣ 

ɹɜɥɹɟɬɫɹ ɜɨɡɦɨɠɧɨɫɬɶ  ɜɢɡɭɚɥɢɡɢɪɨɜɚɬɶ ɧɚɪɭɲɟɧɢɹ ɜ ɯɪɨɦɨɫɨɦɚɯ [2].  

ɉɪɢ ɷɬɨɦ ɜɚɠɧɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɡɨɧɞ ɞɥɹ ɩɪɨɜɟɞɟɧɢɹ ɞɚɧɧɨɝɨ ɜɢɞɚ ɚɧɚɥɢɡɚ 

ɦɨɠɟɬ ɛɵɬɶ ɢɡɝɨɬɨɜɥɟɧ ɜ ɥɚɛɨɪɚɬɨɪɢɢ. ȼɵɛɨɪ ɦɟɬɨɞɢɤ ɞɥɹ ɟɝɨ ɢɡɝɨɬɨɜɥɟɧɢɹ 

ɨɩɪɟɞɟɥɹɟɬɫɹ ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ ɡɚɞɚɱɟɣ, ɧɚ ɤɨɬɨɪɭɸ ɨɧ ɛɭɞɟɬ ɧɚɩɪɚɜɥɟɧ. Ɉɞɧɢɦ 

ɢɡ ɤɥɸɱɟɜɵɯ ɷɬɚɩɨɜ ɫɨɡɞɚɧɢɹ ɡɨɧɞɚ ɞɥɹ FISH ɹɜɥɹɟɬɫɹ ɜɧɟɫɟɧɢɟ 

ɮɥɭɨɪɟɫɰɟɧɬɧɨɣ ɦɟɬɤɢ, ɤɨɬɨɪɵɣ ɦɨɠɟɬ ɛɵɬɶ ɩɪɨɜɟɞɟɧ ɪɚɡɥɢɱɧɵɦɢ ɫɩɨɫɨɛɚɦɢ, 

ɨɞɧɚɤɨ ɫɚɦɵɦ ɨɩɬɢɦɚɥɶɧɵɦ ɧɚ ɞɚɧɧɵɣ ɦɨɦɟɧɬ ɹɜɥɹɟɬɫɹ ɦɟɬɨɞ DOP-ɉɐɊ. ȿɝɨ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɩɨɡɜɨɥɹɟɬ ɨɛɟɫɩɟɱɢɬɶ ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɮɥɭɨɪɟɫɰɟɧɰɢɢ ɢ 

ɯɨɪɨɲɭɸ ɝɢɛɪɢɞɢɡɚɰɢɸ, ɩɪɢ ɷɬɨɦ ɮɨɧɨɜɵɣ ɫɢɝɧɚɥ ɨɱɟɧɶ ɧɢɡɨɤ [3]. 

ɉɨɷɬɨɦɭ ɰɟɥɶɸ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɢɥɫɹ ɩɨɞɛɨɪ ɨɩɬɢɦɚɥɶɧɵɯ ɭɫɥɨɜɢɣ 

DOP-ɉɐɊ ɞɥɹ ɨɤɪɚɲɢɜɚɧɢɹ ɩɨɥɭɱɟɧɧɨɝɨ ȾɇɄ-ɡɨɧɞɚ ɫ ɰɟɥɶɸ ɜɢɡɭɚɥɢɡɚɰɢɢ 

ɯɪɨɦɨɫɨɦɧɵɯ ɧɚɪɭɲɟɧɢɣ ɜ ɥɟɣɤɨɰɢɬɚɯ ɛɨɥɶɧɵɯ ɫ ɯɪɨɧɢɱɟɫɤɢɦ 

ɥɢɦɮɨɥɟɣɤɨɡɨɦ. ȼ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɰɟɥɶɸ ɛɵɥɢ ɩɨɫɬɚɜɥɟɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 
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1. ɉɨɞɨɛɪɚɬɶ BAC-ɤɥɨɧ ɞɥɹ ɫɢɧɬɟɡɚ ɡɨɧɞɚ 

2. ɉɨɞɨɛɪɚɬɶ ɨɩɬɢɦɚɥɶɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɉɐɊ-ɫɦɟɫɢ  ɞɥɹ ɫɢɧɬɟɡɚ ȾɇɄ-

ɡɨɧɞɚ. 

3. ɉɨɞɨɛɪɚɬɶ ɬɟɦɩɟɪɚɬɭɪɧɵɟ ɭɫɥɨɜɢɹ ɫɢɧɬɟɡɚ ɡɨɧɞɚ. 

4. Ɉɰɟɧɢɬɶ ɜɫɬɪɚɢɜɚɧɢɟ ɮɥɭɨɪɟɫɰɟɧɬɧɨɣ ɦɟɬɤɢ ɜ ɫɢɧɬɟɡɢɪɨɜɚɧɧɵɣ 

ȾɇɄ-ɡɨɧɞ. 

5. ɉɪɨɜɟɫɬɢ FISH ɫ ɩɨɥɭɱɟɧɧɵɦ ɡɨɧɞɨɦ ɧɚ ɥɟɣɤɨɰɢɬɚɯ ɤɪɨɜɢ ɱɟɥɨɜɟɤɚ. 
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1 Ɉɛɡɨɪ ɥɢɬɟɪɚɬɭɪы 

 

1.1 ɏɪɨɧɢɱɟɫɤɢɣ ɥɢɦɮɨɥɟɣɤɨɡ 

 

ɏɪɨɧɢɱɟɫɤɢɣ ɥɢɦɮɨɥɟɣɤɨɡ (ɏɅɅ) – ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɟ, ɫɨɫɬɨɹɳɟɟ ɢɡ 

ɧɟɡɪɟɥɵɣ ɮɭɧɤɰɢɨɧɚɥɶɧɨ, ɧɨ ɩɪɢ ɷɬɨɦ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢ ɡɪɟɥɵɯ ɥɢɦɮɨɰɢɬɨɜ ɫ 

B-ɤɥɟɬɨɱɧɨɣ ɞɢɮɮɟɪɟɧɢɪɨɜɤɨɣ. Ⱦɚɧɧɵɣ ɥɟɣɤɨɡ ɩɪɨɹɜɥɹɟɬɫɹ ɧɚɤɨɩɥɟɧɢɟɦ ɷɬɢɯ 

ɤɥɟɬɨɤ ɜ ɤɪɨɜɢ ɜ ɮɚɡɟ G0 ɢɥɢ G1 ɢ ɤɪɨɜɟɬɜɨɪɧɵɯ ɨɪɝɚɧɚɯ, ɨɛɪɚɡɭɹ 

ɩɪɨɥɢɮɟɪɚɬɢɜɧɵɟ ɰɟɧɬɪɵ ɜ ɬɤɚɧɟɜɵɯ ɢɧɮɢɥɶɬɪɚɬɚɯ [4]. 

ȼɫɬɪɟɱɚɟɦɨɫɬɶ ɞɚɧɧɨɝɨ ɜɢɞɚ ɥɟɣɤɨɡɚ ɜ ɫɬɪɚɧɚɯ ȿɜɪɨɩɵ ɫɨɫɬɚɜɥɹɟɬ 30%, 

70% ɫɥɭɱɚɟɜ – ɩɚɰɢɟɧɬɵ ɜɨɡɪɚɫɬɨɦ ɨɬ 50 ɞɨ 70 ɥɟɬ (ɫɪɟɞɧɢɣ ɜɨɡɪɚɫɬ 55 ɥɟɬ), 

ɦɭɠɱɢɧɵ ɡɚɛɨɥɟɜɚɸɬ ɜ 2 ɪɚɡɚ ɱɚɳɟ ɠɟɧɳɢɧ [5]. Ɉɞɧɨɣ ɢɡ ɜɨɡɦɨɠɧɵɯ ɩɪɢɱɢɧ 

ɪɚɡɜɢɬɢɹ ɏɅɅ ɦɨɠɟɬ ɛɵɬɶ ɞɥɢɬɟɥɶɧɨɟ ɜɨɡɞɟɣɫɬɜɢɟ ɧɟɮɬɟɩɪɨɞɭɤɬɨɜ ɧɚ 

ɨɪɝɚɧɢɡɦ [6].  

ȼɨɡɦɨɠɧɚɹ ɤɥɟɬɤɚ, ɹɜɥɹɸɳɚɹɫɹ ɩɪɟɞɲɟɫɬɜɟɧɧɢɤɨɦ ɨɩɭɯɨɥɟɜɨɝɨ ɤɥɨɧɚ, ɧɟ 

ɧɚɣɞɟɧɚ ɢ ɷɬɨ ɹɜɥɹɟɬɫɹ ɩɪɟɞɦɟɬɨɦ ɞɢɫɤɭɫɫɢɣ. Ɉɩɭɯɨɥɟɜɚɹ ɤɥɟɬɤɚ ɷɤɫɩɪɟɫɫɢɪɭɟɬ 

ɧɚ ɫɜɨɟɣ ɩɨɜɟɪɯɧɨɫɬɢ CD19, CD5, CD23 ɢ ɩɨɜɟɪɯɧɨɫɬɧɵɟ ɢɦɦɭɧɨɝɥɨɛɭɥɢɧɵ 

IgM ɢ IgD. ɉɪɨɝɪɟɫɫɢɹ ɡɚɛɨɥɟɜɚɧɢɹ ɢɞɟɬ ɜ ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɩɚɪɚɞɢɝɦɨɣ 

ɤɥɨɧɚɥɶɧɨɣ ɷɜɨɥɸɰɢɢ, ɜ ɬɟɱɟɧɢɟ ɜɫɟɝɨ ɜɪɟɦɟɧɢ ɨɬ ɦɚɥɢɝɧɢɡɚɰɢɢ ɞɨ 

ɩɪɟɨɛɪɚɡɨɜɚɧɢɹ Ɋɢɯɬɟɪɚ [7]. ɋɱɢɬɚɟɬɫɹ, ɱɬɨ ɫɚɦɨɣ ɏɅɅ ɩɪɟɞɲɟɫɬɜɭɟɬ 

ɦɨɧɨɤɥɨɧɚɥɶɧɵɣ ȼ-ɤɥɟɬɨɱɧɵɣ ɥɢɦɮɨɰɢɬɨɡ, ɡɚɬɟɦ ɩɪɨɢɫɯɨɞɢɬ ɫɬɢɦɭɥɹɰɢɹ 

ɪɟɰɟɩɬɨɪɨɜ ɷɬɢɯ ɤɥɟɬɨɤ ɚɧɬɢɝɟɧɚɦɢ ɦɢɤɪɨɨɤɪɭɠɟɧɢɹ. Ɂɚɬɟɦ, ɜɬɨɪɢɱɧɵɟ 

ɝɟɧɨɦɧɵɟ ɚɧɨɦɚɥɢɢ ɩɪɢɜɨɞɹɬ ɤ ɤɥɨɧɚɥɶɧɨɣ ɝɟɬɟɪɨɝɟɧɧɨɫɬɢ, ɱɬɨ ɜɟɞɟɬ ɤ 

ɩɪɨɝɪɟɫɫɢɢ ɏɅɅ [8]. ȼ ɤɨɧɰɟ ɩɪɨɢɫɯɨɞɢɬ ɨɬɛɨɪ ɢ ɭɜɟɥɢɱɟɧɢɟ ɱɢɫɥɚ  ɬɟɯ 

ɤɥɨɧɨɜ, ɤɨɬɨɪɵɟ ɫɨɞɟɪɠɚɬ ɦɭɬɚɰɢɢ, ɜɵɡɜɚɧɧɵɟ ɝɟɧɟɬɢɱɟɫɤɨɣ ɧɟɫɬɚɛɢɥɶɧɨɫɬɶɸ 

ɢɥɢ ɠɟ ɜɨɡɞɟɣɫɬɜɢɟɦ ɯɢɦɢɨɬɟɪɚɩɢɢ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɪɟɮɪɚɤɬɪɧɨɫɬɢ ɤ ɬɟɪɚɩɢɢ ɢ 

ɫɢɧɞɪɨɦɭ Ɋɢɯɬɟɪɚ, ɬɨ ɟɫɬɶ, ɬɪɚɧɫɮɨɪɦɚɰɢɢ ɜ ɛɨɥɟɟ ɚɝɪɟɫɫɢɜɧɭɸ ɥɢɦɮɨɦɭ ɢɥɢ 

ɥɢɦɮɨɦɭ ɏɨɞɠɤɢɧɚ. Ɇɢɤɪɨɨɤɪɭɠɟɧɢɟ ɢɝɪɚɟɬ ɜɚɠɧɭɸ ɪɨɥɶ ɜ ɩɪɨɥɢɮɟɪɚɰɢɢ ɢ 

ɜɵɠɢɜɚɧɢɢ ɨɩɭɯɨɥɟɜɨɝɨ ɤɥɨɧɚ [9].  
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1.1.1 ɏɚɪɚɤɬɟɪɢɫɬɢɤɚ ɦɢɤɪɨɨɤɪɭɠɟɧɢя ɨɩɭɯɨɥɟɜɨɝɨ ɤɥɨɧɚ 

 

ȼ ɰɟɥɨɦ, ɪɨɥɶ ɨɩɭɯɨɥɟɜɨɝɨ ɦɢɤɪɨɨɤɪɭɠɟɧɢɹ ɤɚɤ ɡɚɳɢɬɧɢɤɚ ɨɩɭɯɨɥɟɜɨɝɨ 

ɤɥɨɧɚ ɞɚɜɧɨ ɢɡɭɱɚɟɬɫɹ, ɟɝɨ ɮɨɪɦɢɪɨɜɚɧɢɟ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɝɥɚɜɧɵɯ 

ɩɪɢɡɧɚɤɨɜ ɪɚɤɚ. Ʉɥɟɬɤɢ ɦɢɤɪɨɨɤɪɭɠɟɧɢɹ ɩɪɢ ɏɅɅ, ɧɟɫɦɨɬɪɹ ɧɚ ɨɫɨɛɟɧɧɨɫɬɢ, 

ɫɩɨɫɨɛɫɬɜɭɸɳɢɟ ɩɪɨɥɢɮɟɪɚɰɢɢ ɨɩɭɯɨɥɟɜɨɝɨ ɤɥɨɧɚ, ɢɦɟɸɬ ɡɧɚɱɟɧɢɟ ɩɪɢ ɟɝɨ 

ɜɵɠɢɜɚɧɢɢ ɢ ɪɚɫɩɪɨɫɬɪɚɧɟɧɢɢ. Ⱦɨɤɚɡɚɬɟɥɶɫɬɜɨɦ ɷɬɨɝɨ ɫɥɭɠɢɬ ɬɨ, ɱɬɨ 

ɨɩɭɯɨɥɟɜɵɟ B-ɥɢɦɮɨɰɢɬɵ in vivo ɫɩɨɫɨɛɧɵ ɩɪɨɥɢɮɟɪɢɪɨɜɚɬɶ, ɨɞɧɚɤɨ ɜ in vitro 

ɭɫɥɨɜɢɹɯ ɨɧɢ ɩɨɝɢɛɚɸɬ ɞɚɠɟ ɜ ɫɪɟɞɟ, ɤɨɬɨɪɚɹ ɫɩɨɫɨɛɫɬɜɭɟɬ ɪɨɫɬɭ ɤɥɟɬɨɤ B-

ɤɥɟɬɨɱɧɨɣ ɥɢɧɢɢ [10].  

ɋɚɦɨ ɦɢɤɪɨɨɤɪɭɠɟɧɢɟ ɫɨɫɬɨɢɬ ɢɡ ɤɥɟɬɨɤ ɫɬɪɨɦɵ, ɦɨɧɨɰɢɬɨɜ (ɤɥɟɬɨɤ-

ɧɹɧɟɤ), NK-ɤɥɟɬɨɤ, Ɍ-ɥɢɦɮɨɰɢɬɨɜ, ɦɢɟɥɨɢɞɧɵɯ ɫɭɩɪɟɫɫɨɪɧɵɯ ɤɥɟɬɨɤ, 

ɷɧɞɨɬɟɥɢɚɥɶɧɵɯ ɤɥɟɬɨɤ ɢ ɮɨɥɥɢɤɭɥɹɪɧɵɯ ɞɟɧɞɪɢɬɧɵɯ ɤɥɟɬɨɤ [11]. ɂɯ ɮɭɧɤɰɢɢ 

ɢ ɪɨɥɶ ɜ ɦɢɤɪɨɨɤɪɭɠɟɧɢɢ ɛɭɞɟɬ ɪɚɫɫɦɨɬɪɟɧɚ ɞɚɥɟɟ. 

 

Ɋɢɫɭɧɨɤ 1 – Ɇɢɤɪɨɨɤɪɭɠɟɧɢɟ ɨɩɭɯɨɥɟɜɨɝɨ ɤɥɨɧɚ [10] 
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Ʉɥɟɬɤɢ-ɧɹɧɶɤɢ – ɷɬɨ ɤɥɟɬɤɢ, ɩɪɨɢɫɯɨɞɹɳɢɟ ɢɡ ɦɨɧɨɰɢɬɨɜ ɢ ɢɦɟɸɳɢɟ 

ɫɯɨɞɫɬɜɨ ɫ ɨɩɭɯɨɥɟɜɵɦɢ ɦɚɤɪɨɮɚɝɚɦɢ. Ɉɩɭɯɨɥɟɜɵɟ ɤɥɨɧɵ ɫɩɨɫɨɛɧɵ 

ɚɤɬɢɜɢɪɨɜɚɬɶ ɞɢɮɮɟɪɟɧɰɢɪɨɜɤɭ ɦɨɧɨɰɢɬɨɜ ɜ ɤɥɟɬɤɢ-ɧɹɧɶɤɢ ɱɟɪɟɡ ɜɨɡɞɟɣɫɬɜɢɟ 

ɧɚ Toll-ɩɨɞɨɛɧɵɟ ɪɟɰɟɩɬɨɪɵ (TLR9) ɫ ɩɨɦɨɳɶɸ HMGB1. Ʉɥɟɬɤɢ-ɧɹɧɶɤɢ ɢɦɟɸɬ 

ɜɵɫɨɤɢɣ ɭɪɨɜɟɧɶ ɷɤɫɩɪɟɫɫɢɢ ɝɟɧɨɜ ɦɨɥɟɤɭɥ ɚɞɝɟɡɢɢ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɢɦ 

ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɬɶ ɫ ɨɩɭɯɨɥɟɜɵɦ ɤɥɨɧɨɦ ɱɟɪɟɡ ɫɟɤɪɟɬɢɪɭɟɦɵɟ ɰɢɬɨɤɢɧɵ 

(BAFF, APRIL, CD14), ɱɬɨ, ɜ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɜɟɞɟɬ ɤ ɩɨɜɵɲɟɧɢɸ ɷɤɫɩɪɟɫɫɢɢ 

ɚɧɬɢɚɩɨɩɬɢɱɟɫɤɢɯ ɝɟɧɨɜ (BCL2, SURVIVIN ɢ ɞɪ.). Ɍɚɤ ɠɟ, ɞɚɧɧɚɹ ɩɨɩɭɥɹɰɢɹ 

ɤɥɟɬɨɤ ɢɫɩɨɥɶɡɭɟɬɫɹ ɤɚɤ ɦɨɞɟɥɶ ɞɥɹ ɨɰɟɧɤɢ ɷɮɮɟɤɬɢɜɧɨɫɬɢ ɥɟɤɚɪɫɬɜ, 

ɜɥɢɹɸɳɢɯ ɧɚ ɦɢɤɪɨɨɤɪɭɠɟɧɢɟ ɩɪɢ ɏɅɅ [12]. 

ɋɬɪɨɦɚɥɶɧɵɟ ɤɥɟɬɤɢ ɜ ɧɨɪɦɟ ɧɚɯɨɞɹɬɫɹ ɜ ɤɨɫɬɧɨɦ ɦɨɡɝɟ ɢ ɹɜɥɹɸɬɫɹ 

ɬɪɨɮɢɱɟɫɤɢɦɢ ɤɥɟɬɤɚɦɢ ɞɥɹ ɝɟɦɨɩɨɷɬɢɱɟɫɤɢɯ ɤɥɟɬɨɤ, ɭ ɩɚɰɢɟɧɬɨɜ ɫ ɏɅɅ ɨɧɢ 

ɜɫɬɪɟɱɚɸɬɫɹ ɜɨ ɜɬɨɪɢɱɧɨɣ ɥɢɦɮɚɬɢɱɟɫɤɨɣ ɬɤɚɧɢ. Ɉɧɢ ɬɚɤɠɟ ɫɟɤɪɟɬɢɪɭɸɬ 

ɯɟɦɨɤɢɧɵ (ZAP70 ɢ CD38), ɤɨɬɨɪɵɟ, ɜ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ ɩɨɥɨɠɢɬɟɥɶɧɨ ɜɥɢɹɸɬ 

ɧɚ ɜɵɠɢɜɚɧɢɟ ɢ ɩɪɨɥɢɮɟɪɚɰɢɸ, ɢ ɤɪɨɦɟ ɷɬɨɝɨ, ɧɚ ɪɟɡɢɫɬɟɧɬɧɨɫɬɶ ɤ ɬɟɪɚɩɢɢ. 

ɗɬɨɬ ɷɮɮɟɤɬ ɞɨɫɬɢɝɚɟɬɫɹ ɡɚ ɫɱɟɬ ɭɫɢɥɟɧɢɹ ɫɢɧɬɟɡɚ ɝɥɭɬɚɬɢɨɧɚ ɢ ɝɥɢɤɨɥɢɡɚ [13]. 

Ɉɩɭɯɨɥɟɜɵɟ ɤɥɟɬɤɢ ɧɚɯɨɞɹɬɫɹ ɜ ɬɟɫɧɨɦ ɤɨɧɬɚɤɬɟ ɫ Ɍ-ɥɢɦɮɨɰɢɬɚɦɢ, 

ɤɨɬɨɪɵɟ ɩɪɨɜɨɞɹɬ ɤɪɢɬɢɱɟɫɤɢ ɜɚɠɧɵɟ ɫɢɝɧɚɥɵ, ɤɪɨɦɟ ɷɬɨɝɨ ɨɬɦɟɱɚɟɬɫɹ 

ɞɟɮɟɤɬɧɨɫɬɶ ɢɯ ɮɭɧɤɰɢɢ. Ɉɬɦɟɱɚɟɬɫɹ ɯɪɨɧɢɱɟɫɤɚɹ ɚɤɬɢɜɧɨɫɬɶ ɢ ɢɫɬɨɳɟɧɢɟ ɫ 

ɷɤɫɩɪɟɫɫɢɟɣ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɮɚɤɬɨɪɨɜ CD244, CD160 ɢ PD1. ȼɫɟ ɷɬɨ 

ɩɪɢɜɨɞɢɬ ɤ ɧɚɪɭɲɟɧɢɸ ɰɢɬɨɬɨɤɫɢɱɟɫɤɨɣ ɮɭɧɤɰɢɢ, ɭɩɚɤɨɜɤɢ ɝɪɚɧɡɢɦɨɜ, 

ɨɛɪɚɡɨɜɚɧɢɹ ɢɦɭɧɧɨɝɨ ɫɢɧɚɩɫɚ ɫ ɚɧɬɢɝɟɧ-ɩɪɟɡɟɧɬɢɪɭɸɳɢɦɢ ɤɥɟɬɤɚɦɢ ɢ 

ɦɢɝɪɚɰɢɢ. Ɍɚɤ ɠɟ ɨɬɦɟɱɚɟɬɫɹ ɷɤɫɩɪɟɫɫɢɹ CTLA-4, ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ 

ɰɢɬɨɬɨɤɫɢɱɟɫɤɢɦ ɚɧɬɢɝɟɧɨɦ, ɚɫɫɨɰɢɢɪɨɜɚɧɧɵɦ ɫ Ɍ-ɥɢɦɮɨɰɢɬɚɦɢ, 

ɢɧɝɢɛɢɪɨɜɚɧɢɟ ɞɚɧɧɨɝɨ ɪɟɰɟɩɬɨɪɚ ɦɨɠɟɬ ɫɬɚɬɶ ɩɨɬɟɧɰɢɚɥɶɧɨɣ ɦɢɲɟɧɶɸ ɞɥɹ 

ɬɟɪɚɩɢɢ, ɤɨɬɨɪɚɹ ɥɢɲɚɟɬ ɢɦɦɭɧɧɨɣ ɩɪɢɜɢɥɟɝɢɢ ɨɩɭɯɨɥɟɜɵɣ ɤɥɨɧ [14]. 

ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ ɨɩɭɯɨɥɟɜɵɯ ɤɥɟɬɨɤ ɫ NK-ɤɥɟɬɤɚɦɢ ɩɪɢɜɨɞɢɬ ɤ 

ɭɝɧɟɬɟɧɢɸ ɰɢɬɨɬɨɤɫɢɱɟɫɤɨɣ ɮɭɧɤɰɢɢ ɩɨɫɥɟɞɧɢɯ. ɗɬɨɬ ɞɟɮɟɤɬ ɦɨɠɟɬ 

ɢɫɩɨɥɶɡɨɜɚɬɶɫɹ ɤɚɤ ɨɞɢɧ ɢɡ ɦɚɪɤɟɪɨɜ ɫɬɟɩɟɧɢ ɬɹɠɟɫɬɢ ɡɚɛɨɥɟɜɚɧɢɹ [15].  
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Ɇɢɟɥɨɢɞɧɵɟ ɫɭɩɪɟɫɫɨɪɧɵɟ ɤɥɟɬɤɢ ɢɦɟɸɬ ɚɛɟɪɪɚɧɬɧɵɣ ɮɟɧɨɬɢɩ, ɨɧɢ 

CD14 ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɢ ɷɤɫɩɪɟɫɫɢɹ HLA-DR ɫɧɢɠɟɧɚ, ɨɧɢ ɬɚɤ ɠɟ ɭɱɚɫɬɜɭɸɬ ɜ 

ɫɭɩɪɟɫɫɢɢ Ɍ-ɥɢɦɮɨɰɢɬɨɜ, ɤɚɤ ɢ ɨɩɭɯɨɥɟɜɵɣ ɤɥɨɧ. Ȼɨɥɶɲɨɟ ɱɢɫɥɨ ɬɚɤɢɯ ɤɥɟɬɨɤ 

ɨɬɦɟɱɚɟɬɫɹ ɭ ɩɚɰɢɟɧɬɨɜ, ɤɨɬɨɪɵɟ ɧɟ ɩɨɥɭɱɚɥɢ ɥɟɱɟɧɢɹ. Ʉ ɞɨɩɨɥɧɢɬɟɥɶɧɵɦ 

ɤɥɟɬɨɱɧɵɦ ɷɥɟɦɟɧɬɚɦ ɨɬɧɨɫɹɬɫɹ ɷɧɞɨɬɟɥɢɚɥɶɧɵɟ ɢ ɮɨɥɥɢɤɭɥɹɪɧɵɟ ɞɟɧɞɪɢɬɧɵɟ 

ɤɥɟɬɤɢ, ɤɨɬɨɪɵɟ ɨɬɜɟɱɚɸɬ ɡɚ ɯɨɦɢɧɝ ɢ ɡɚɞɟɪɠɤɭ ɨɩɭɯɨɥɟɜɨɝɨ ɤɥɨɧɚ ɜ ɬɤɚɧɹɯ. 

Ɉɧɢ ɫɩɨɫɨɛɫɬɜɭɸɬ ɢɯ ɜɵɠɢɜɚɧɢɸ, ɚɤɬɢɜɚɰɢɢ ɢ ɥɟɤɚɪɫɬɜɟɧɧɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ 

[16]. 

ȼ ɰɟɥɨɦ, ɦɨɠɧɨ ɫɤɚɡɚɬɶ, ɱɬɨ ɭɱɚɫɬɢɟ ɦɢɤɪɨɨɤɪɭɠɟɧɢɹ ɨɝɪɨɦɧɨ ɧɟ ɬɨɥɶɤɨ 

ɜ ɩɪɨɰɟɫɫɟ ɜɵɠɢɜɚɧɢɹ ɢ ɩɪɨɥɢɮɟɪɚɰɢɢ ɨɩɭɯɨɥɟɜɵɯ ɤɥɟɬɨɤ, ɧɨ ɢ ɜ ɪɚɡɜɢɬɢɢ 

ɥɟɤɚɪɫɬɜɟɧɧɨɣ ɭɫɬɨɣɱɢɜɨɫɬɢ. ȼɨɡɞɟɣɫɬɜɢɟ ɧɚ ɨɬɞɟɥɶɧɵɟ ɤɥɟɬɤɢ 

ɦɢɤɪɨɨɤɪɭɠɟɧɢɹ ɬɟɪɚɩɟɜɬɢɱɟɫɤɢɦɢ ɚɝɟɧɬɚɦɢ ɦɨɠɟɬ ɫɬɚɬɶ ɩɟɪɫɩɟɤɬɢɜɧɵɦ 

ɦɟɬɨɞɨɦ ɥɟɱɟɧɢɹ ɏɅɅ. 

 

1.1.2 Ʉɥɢɧɢɱɟɫɤɢɟ ɩɪɨяɜɥɟɧɢя ɢ ɞɢɚɝɧɨɫɬɢɤɚ 

 

Ɉɫɧɨɜɧɵɟ ɤɪɢɬɟɪɢɢ ɞɥɹ ɞɢɚɝɧɨɫɬɢɤɢ ɛɚɡɢɪɭɸɬɫɹ ɧɚ ɦɨɪɮɨɥɨɝɢɢ ɤɥɟɬɨɤ ɢ 

ɢɯ ɢɦɦɭɧɨɮɟɧɨɬɢɩɢɪɨɜɚɧɢɢ. ɇɚɥɢɱɢɟ B-ɤɥɟɬɨɱɧɨɝɨ ɥɢɦɮɨɰɢɬɨɡɚ ɹɜɥɹɟɬɫɹ 

ɨɞɧɨɡɧɚɱɧɵɦ ɦɚɪɤɟɪɨɦ, ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɳɢɦ ɨ ɫɨɫɬɨɹɧɢɢ, ɩɪɟɞɲɟɫɬɜɭɸɳɟɦ 

ɏɅɅ, ɩɪɢ ɷɬɨɦ, ɥɢɦɮɨɰɢɬɨɡ ɫɨɱɟɬɚɟɬɫɹ ɫ ɚɛɫɨɥɸɬɧɵɦ ɤɨɥɢɱɟɫɬɜɨɦ 

ɥɢɦɮɨɰɢɬɨɜ ɜ ɩɪɟɞɟɥɚɯ ɞɨ 5*103 ɦɦ3. Ɉɞɧɚɤɨ ɩɨɜɵɲɟɧɢɟ ɚɛɫɨɥɸɬɧɨɝɨ 

ɤɨɥɢɱɟɫɬɜɚ ɥɢɦɮɨɰɢɬɨɜ ɜɵɲɟ ɞɚɧɧɨɝɨ ɡɧɚɱɟɧɢɹ ɹɜɥɹɟɬɫɹ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɦ 

ɩɪɢɡɧɚɤɨɦ ɏɅɅ. ȼ ɦɚɡɤɟ ɤɥɟɬɤɢ ɦɚɥɟɧɶɤɢɟ, ɡɪɟɥɵɟ, ɫ ɭɡɤɨɣ ɝɪɚɧɢɰɟɣ 

ɰɢɬɨɩɥɚɡɦɵ ɢ ɩɥɨɬɧɵɦ ɹɞɪɨɦ ɛɟɡ ɡɚɦɟɬɧɵɯ ɹɞɪɵɲɟɤ, ɫ ɱɚɫɬɢɱɧɨ 

ɚɝɪɟɝɢɪɨɜɚɧɧɵɦ ɯɪɨɦɚɬɢɧɨɦ. Ɍɚɤɠɟ ɜ ɦɚɡɤɟ ɨɛɧɚɪɭɠɢɜɚɸɬɫɹ ɚɬɢɩɢɱɧɵɟ 

ɤɪɭɩɧɵɟ ɤɥɟɬɤɢ ɢɥɢ ɩɪɨɥɢɦɮɨɰɢɬɵ, ɤɨɬɨɪɵɟ ɦɨɝɭɬ ɫɨɫɬɚɜɥɹɬɶ ɞɨ 55% ɤɥɟɬɨɤ 

ɤɪɨɜɢ. [17]. 

Ʉɥɨɧɚɥɶɧɨɫɬɶ ɤɥɟɬɨɤ ɦɨɠɟɬ ɛɵɬɶ ɨɩɪɟɞɟɥɟɧɚ ɫ ɩɨɦɨɳɶɸ ɩɪɨɬɨɱɧɨɣ 

ɰɢɬɨɦɟɬɪɢɢ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɞɚɧɧɨɝɨ ɚɧɚɥɢɡɚ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɩɟɪɜɵɯ ɢ 

ɫɚɦɵɯ ɜɚɠɧɵɯ ɲɚɝɨɜ ɜ ɞɢɚɝɧɨɫɬɢɤɟ ɡɚɛɨɥɟɜɚɧɢɹ, ɞɥɹ ɤɨɬɨɪɨɝɨ ɯɚɪɚɤɬɟɪɟɧ 
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ɫɥɟɞɭɸɳɢɣ ɩɪɨɮɢɥɶ ɚɧɬɢɬɟɥ: CD19, CD5, CD23 ɫɥɚɛɚɹ ɷɤɫɩɪɟɫɫɢɹ CD20, 

ɩɨɜɟɪɯɧɨɫɬɧɵɣ ɢɦɦɭɧɨɝɥɨɛɭɥɢɧ. Ⱥɬɢɩɢɱɧɵɟ ɜɚɪɢɚɧɬɵ ɜɤɥɸɱɚɸɬ ɜ ɫɟɛɹ 

CD19+ CD5+ ɮɟɧɨɬɢɩ ɫ ɛɨɥɟɟ ɱɟɦ ɨɞɧɢɦ ɢɡ ɞɚɥɟɟ ɩɟɪɟɱɢɫɥɟɧɧɵɯ ɦɚɪɤɟɪɨɜ, 

ɬɚɤɢɯ ɤɚɤ CD23+ ɢ CD20 ɫɨ ɫɥɚɛɨɣ ɷɤɫɩɪɟɫɫɢɟɣ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ Ig; CD23+ ɢ 

CD20 ɫɨ ɫɪɟɞɧɟɣ ɷɤɫɩɪɟɫɫɢɟɣ ɩɨɜɟɪɯɧɨɫɬɧɨɝɨ Ig ɢɥɢ  CD23− [18, 19]. 

ɋɢɦɩɬɨɦɵ ɜɤɥɸɱɚɸɬ: ɚɛɫɨɥɸɬɧɵɣ ɥɢɦɮɨɰɢɬɨɡ, ɥɢɦɮɨɞɚɟɧɨɩɚɬɢɸ 

ɥɢɦɮɚɬɢɱɟɫɤɢɯ ɭɡɥɨɜ. ɇɚ ɩɨɡɞɧɢɯ ɫɬɚɞɢɹɯ ɧɚɛɥɸɞɸɬɫɹ ɫɢɦɩɬɨɦɵ ɨɩɭɯɨɥɟɜɨɣ 

ɢɧɬɨɤɫɢɤɚɰɢɢ: ɩɨɬɥɢɜɨɫɬɶ ɩɨ ɧɨɱɚɦ, ɩɨɯɭɞɚɧɢɟ ɢ ɬ.ɞ., ɤɪɨɦɟ ɷɬɨɝɨ ɩɪɨɹɜɥɹɸɬɫɹ 

ɚɧɟɦɢɹ, ɬɪɨɦɛɨɰɢɬɨɩɟɧɢɹ, ɝɪɚɧɭɥɨɰɢɬɨɩɟɧɢɹ. Ɍɚɤ ɠɟ ɧɚɛɥɸɞɚɟɬɫɹ 

ɢɦɦɭɧɨɞɟɮɢɰɢɬ, ɜɵɪɚɠɚɸɳɢɣɫɹ ɜ ɢɦɦɭɧɨɝɥɨɛɭɥɢɧɟɦɢɢ, ɢ ɤɚɤ ɫɥɟɞɫɬɜɢɟ 

ɭɱɚɳɟɧɢɟɦ ɩɪɨɫɬɭɞɧɵɯ ɢ ɝɟɪɩɟɬɢɱɟɫɤɢɯ ɡɚɛɨɥɟɜɚɧɢɣ, ɞɥɢɬɟɥɶɧɨɦɭ 

ɡɚɠɢɜɥɟɧɢɸ ɪɚɧ. ɉɨɦɢɦɨ ɷɬɨɝɨ ɨɬɦɟɱɚɟɬɫɹ ɫɤɥɨɧɧɨɫɬɶ ɤ ɚɭɬɨɢɦɦɭɧɧɵɦ 

ɧɚɪɭɲɟɧɢɹɦ ɢ ɜɬɨɪɢɱɧɵɦ ɨɩɭɯɨɥɹɦ [20].  

ɋɬɚɞɢɪɨɜɚɧɢɟ ɡɚɛɨɥɟɜɚɧɢɹ ɩɪɨɜɨɞɢɬɫɹ ɞɥɹ ɨɩɪɟɞɟɥɟɧɢɹ ɬɹɠɟɫɬɢ ɛɨɥɟɡɧɢ, 

ɨɩɪɟɞɟɥɟɧɢɹ ɜɵɠɢɜɚɟɦɨɫɬɢ ɢ ɩɪɨɝɧɨɡɚ ɡɚɛɨɥɟɜɚɧɢɹ. Ɉɫɧɨɜɧɵɟ ɫɢɫɬɟɦɵ 

ɫɬɚɞɢɪɨɜɚɧɢɹ – ɷɬɨ ɫɢɫɬɟɦɵ Rai ɢ Binet. ɉɟɪɜɚɹ ɨɫɧɨɜɚɧɚ ɧɚ ɩɨɤɚɡɚɬɟɥɹɯ ɤɪɨɜɢ 

ɢ ɤɨɫɬɧɨɝɨ ɦɨɡɝ ɢ ɮɢɡɢɱɟɫɤɨɝɨ ɫɨɫɬɨɹɧɢɹ, ɜɵɞɟɥɹɹ ɫɬɚɞɢɢ ɨɬ 0 (ɧɢɡɤɢɣ ɪɢɫɤ) ɞɨ 

III  (ɜɵɫɨɤɢɣ ɪɢɫɤ). ɋɢɫɬɟɦɚ Binet ɜɵɞɟɥɹɟɬ 3 ɝɪɭɩɩɵ (A-C), ɞɢɮɮɟɪɟɧɰɢɪɨɜɤɚ 

ɤɨɬɨɪɵɯ ɨɫɧɨɜɚɧɚ ɧɚ ɤɨɥɢɱɟɫɬɜɟ ɩɪɨɥɢɮɢɪɢɪɭɸɳɢɯ ɫɚɣɬɨɜ, ɩɨɤɚɡɚɬɟɥɹɯ 

ɝɟɦɨɝɥɨɛɢɧɚ ɢ ɬɪɨɦɛɨɰɢɬɚɯ [21]. 

ɋɟɤɜɟɧɢɪɨɜɚɧɢɟ, ɰɢɬɨɝɟɧɟɬɢɱɟɫɤɢɟ ɦɟɬɨɞɵ, ɢɫɫɥɟɞɨɜɚɧɢɟ ɫɵɜɨɪɨɬɨɱɧɵɯ 

ɩɨɤɚɡɚɬɟɥɟɣ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɩɪɨɝɧɨɡɢɪɨɜɚɧɢɹ. Ɇɭɬɚɰɢɨɧɧɵɣ ɫɬɚɬɭɫ ɬɹɠɟɥɵɯ 

ɰɟɩɟɣ ɢɦɦɭɧɨɝɥɨɛɭɥɢɧɚ ɹɜɥɹɟɬɫɹ ɜɚɠɧɵɦ ɦɚɪɤɟɪɨɦ ɢɫɯɨɞɚ ɡɚɛɨɥɟɜɚɧɢɹ, 

ɨɬɫɭɬɫɬɜɢɟ ɦɭɬɚɰɢɢ ɭɤɚɡɵɜɚɟɬ ɧɚ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɣ ɩɪɨɝɧɨɡ ɜɧɟ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɫɬɚɞɢɢ ɡɚɛɨɥɟɜɚɧɢɹ. ȿɫɥɢ ɧɟɬ ɜɨɡɦɨɠɧɨɫɬɢ ɨɩɪɟɞɟɥɢɬɶ ɞɚɧɧɵɣ ɩɨɤɚɡɚɬɟɥɶ, 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɦɚɪɤɟɪɵ CD38, ZAP-70, CD49 [22, 23].  Ɉɞɧɚɤɨ ɞɚɧɧɵɣ ɜɨɩɪɨɫ 

ɟɳɟ ɚɤɬɢɜɧɨ ɢɡɭɱɚɟɬɫɹ, ɢ ɦɚɪɤɟɪɵ, ɩɨɡɜɨɥɹɸɳɢɟ ɧɚ ɪɚɧɧɢɯ ɫɬɚɞɢɹɯ ɫɞɟɥɚɬɶ 

ɩɪɨɝɧɨɡ ɢ ɫɤɨɪɪɟɤɬɢɪɨɜɚɬɶ ɥɟɱɟɧɢɟ, ɧɚɯɨɞɹɬɫɹ ɜ ɫɬɚɞɢɢ ɩɨɢɫɤɚ. 

 

1.2 Ƚɟɧɟɬɢɱɟɫɤɢɟ ɧɚɪɭɲɟɧɢя ɩɪɢ ɏɅɅ 
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ɍ ɩɚɰɢɟɧɬɨɜ ɫ ɏɅɅ ɧɚɛɥɸɞɚɟɬɫɹ ɨɩɪɟɞɟɥɟɧɧɵɣ ɝɟɧɨɦɧɵɣ ɥɚɧɞɲɚɮɬ, 

ɫɜɹɡɚɧɧɵɣ ɫ ɡɚɛɨɥɟɜɚɧɢɟɦ. Ɉɩɪɟɞɟɥɟɧɧɵɟ ɝɟɧɟɬɢɱɟɫɤɢɟ ɧɚɪɭɲɟɧɢɹ 

ɫɜɹɡɵɜɚɸɬɫɹ ɫ ɜɟɪɨɹɬɧɵɦ ɧɚɫɥɟɞɨɜɚɧɢɟɦ ɏɅɅ ɭ ɩɚɰɢɟɧɬɨɜ. ȼɵɹɜɥɟɧɨ 32 SNP 

ɢɡ 28 ɥɨɤɭɫɨɜ ɫɜɹɡɚɧɧɵɯ ɫ ɪɚɡɜɢɬɢɟɦ ɡɚɛɨɥɟɜɚɧɢɹ, ɱɬɨ ɫɨɫɬɚɜɥɹɟɬ 19% 

ɫɟɦɟɣɧɨɝɨ ɪɢɫɤɚ ɏɅɅ [24]. Ɍɚɤɠɟ, ɢɫɫɥɟɞɨɜɚɧɢɹ, ɩɪɨɜɟɞɟɧɧɵɟ ɧɚ ɛɨɥɶɲɢɯ 

ɜɵɛɨɪɤɚɯ ɩɚɰɢɟɧɬɨɜ, ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɜɨɡɧɢɤɧɨɜɟɧɢɟ ɡɚɛɨɥɟɜɚɧɢɹ ɫɜɹɡɚɧɨ ɫ 

ɩɨɬɟɪɟɣ ɢɥɢ ɭɞɜɨɟɧɢɟɦ ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ, ɧɚɩɪɢɦɟɪ, ɤ ɬɚɤɢɦ 

ɧɚɪɭɲɟɧɢɹɦ ɨɬɧɨɫɹɬɫɹ ɞɟɥɟɰɢɢ, ɥɨɤɚɥɢɡɨɜɚɧɧɵɟ ɜ 11, 13 ɢ 17 ɯɪɨɦɨɫɨɦɚɯ. 

ɉɨɫɥɟɞɧɹɹ ɢɡ ɷɬɢɯ ɦɭɬɚɰɢɣ ɢɦɟɟɬ ɛɨɥɶɲɨɟ ɡɧɚɱɟɧɢɟ ɩɪɢ ɩɨɞɛɨɪɟ ɢ 

ɤɨɪɪɟɤɬɢɪɨɜɤɟ ɫɯɟɦɵ ɬɟɪɚɩɢɢ. 

ȼɚɠɧɨ ɨɬɦɟɬɢɬɶ, ɱɬɨ ɜ ɬɟɱɟɧɢɟ ɛɨɥɟɡɧɢ ɩɚɰɢɟɧɬɵ ɦɨɝɭɬ ɧɚɤɚɩɥɢɜɚɬɶ 

ɦɭɬɚɰɢɢ. Ɉɧɢ ɜɨɡɧɢɤɚɸɬ ɜ ɪɟɡɭɥɶɬɚɬɟ ɩɪɨɝɪɟɫɫɢɢ ɡɚɛɨɥɟɜɚɧɢɹ, ɬɚɤ ɢ ɩɨɞ 

ɜɨɡɞɟɣɫɬɜɢɟɦ ɬɟɪɚɩɢɢ, ɷɬɢ ɢɡɦɟɧɟɧɢɹ ɦɨɝɭɬ ɜɥɢɹɬɶ ɧɚ ɩɪɨɝɧɨɡ ɢ ɧɚ ɥɟɱɟɧɢɟ [23, 

25].  

 

1.2.1 Ȼɟɥɨɤ p53, ɟɝɨ ɮɭɧɤɰɢɢ ɢ ɜɥɢяɧɢɟ ɧɚ ɬɟɱɟɧɢɟ ɏɅɅ 

 

Ȼɟɥɨɤ p53 ɹɜɥɹɟɬɫɹ ɬɪɚɧɫɤɪɢɩɰɢɨɧɧɵɦ ɮɚɤɬɨɪɨɦ, ɨɫɧɨɜɧɨɣ ɮɭɧɤɰɢɟɣ 

ɤɨɬɨɪɨɝɨ ɹɜɥɹɟɬɫɹ ɫɭɩɪɟɫɫɢɹ ɨɩɭɯɨɥɢ, ɨɞɧɚɤɨ ɞɚɧɧɵɣ ɛɟɥɨɤ ɜɨɜɥɟɱɟɧ ɢ ɜ 

ɞɪɭɝɢɟ ɩɪɨɰɟɫɫɵ ɜ ɤɥɟɬɤɟ, ɤɚɤ ɤɨɧɬɪɨɥɶ ɤɥɟɬɨɱɧɨɝɨ ɰɢɤɥɚ, ɞɢɮɮɟɪɟɧɰɢɚɰɢɹ 

ɤɥɟɬɨɤ, ɪɟɩɚɪɚɰɢɹ ȾɇɄ, ɫɨɯɪɚɧɟɧɢɟ ɝɟɧɨɦɚ, ɤɥɟɬɨɱɧɨɟ ɫɬɚɪɟɧɢɟ, ɚɩɨɩɬɨɡ ɢ 

ɚɭɬɨɮɚɝɢɹ [26].  

ɉɪɢ ɷɬɨɦ ɤɨɧɟɱɧɭɸ ɫɭɞɶɛɭ ɤɥɟɬɤɢ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɨɩɪɟɞɟɥɹɟɬ ɟɟ ɬɢɩ, 

ɦɢɤɪɨɨɤɪɭɠɟɧɢɟ ɢ ɬɢɩ ɫɬɪɟɫɫɚ, ɤɨɬɨɪɨɦɭ ɨɧɚ ɛɵɥɚ ɩɨɞɜɟɪɠɟɧɚ, ɚ ɬɚɤɠɟ ɮɨɪɦɚ 

p53 – ɰɢɬɨɩɥɚɡɚɬɢɱɟɫɤɚɹ ɢɥɢ ɹɞɟɪɧɚɹ. Ȼɟɥɨɤ ɫɩɨɫɨɛɟɧ ɡɚɩɭɫɬɢɬɶ ɤɚɤ 

ɧɟɨɛɪɚɬɢɦɵɣ ɜɧɟɲɧɢɣ ɢ ɜɧɭɬɪɟɧɧɢɣ ɚɩɨɩɬɨɡ, ɫɜɹɡɚɧɧɵɣ ɫ ɝɟɧɚɦɢ BAX, NOXA, 

PUMA. ȼɥɢɹɧɢɟ ɩɨɫɥɟɞɧɟɝɨ ɝɟɧɚ ɬɚɤɨɜɨ, ɱɬɨ ɨɧ ɧɚɪɭɲɚɟɬ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟ p53 ɫ 

ɚɧɬɢɚɩɨɩɬɢɱɟɫɤɢɦɢ ɛɟɥɤɚɦɢ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɩɨɥɨɠɢɬɟɥɶɧɨɣ ɪɟɝɭɥɹɰɢɢ 

ɰɢɬɨɩɥɚɡɦɚɬɢɱɟɫɤɨɝɨ p53. Ʉɪɨɦɟ ɷɬɨɝɨ, ɞɚɧɧɵɣ ɛɟɥɨɤ ɡɚɩɭɫɤɚɟɬ ɦɟɯɚɧɢɡɦɵ 
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ɤɥɟɬɨɱɧɨɝɨ ɫɬɚɪɟɧɢɹ, ɫɜɹɡɚɧɧɵɟ ɫ ɫɢɝɧɚɥɶɧɵɦɢ ɩɭɬɹɦɢ ɝɟɧɨɜ p21, PAII ɢ PML 

[27]. ȼ ɫɥɭɱɚɟ ɫɥɚɛɨɝɨ ɫɬɪɟɫɫɨɜɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɤɥɟɬɤɭ ɩɪɨɢɫɯɨɞɢɬ ɨɫɬɚɧɨɜɤɚ 

ɤɥɟɬɨɱɧɨɝɨ ɰɢɤɥɚ ɢ ɪɟɩɚɪɚɰɢɹ ȾɇɄ, ɬɚɤɠɟ ɩɨɥɨɠɢɬɟɥɶɧɨ ɪɟɝɭɥɢɪɭɟɬ 

ɷɤɫɩɟɪɫɫɢɸ ɚɧɬɢɨɤɫɢɞɚɧɬɧɵɯ ɝɟɧɨɜ SENS1 ɢ 2, GPX1 ɢ TIGAR, ɤɨɬɨɪɵɟ 

ɡɚɳɢɳɚɸɬ ɝɟɧɨɦ ɨɬ ɩɨɜɪɟɠɞɟɧɢɹ ɚɤɬɢɜɧɵɦɢ ɮɨɪɦɚɦɢ ɤɢɫɥɨɪɨɞɚ. ɉɨɫɥɟɞɧɢɣ 

ɝɟɧ ɩɨɦɢɦɨ ɷɬɨɝɨ ɭɱɚɫɬɜɭɟɬ ɜ ɩɨɞɚɜɥɟɧɢɢ ɝɥɢɤɨɥɢɡɚ, ɱɟɦ ɡɚɳɢɳɚɟɬ ɤɥɟɬɤɭ ɨɬ 

ɦɟɬɚɛɨɥɢɱɟɫɤɨɝɨ ɪɟɩɪɨɝɪɚɦɦɢɪɨɜɚɧɢɹ, ɩɪɢɜɨɞɹɳɟɝɨ ɤ ɜɨɡɧɢɤɧɨɜɟɧɢɸ ɷɮɮɟɤɬɚ 

ȼɚɪɛɭɪɝɚ [28]. ȼ ɪɹɞɟ ɫɥɭɱɚɟɜ p53 ɦɨɠɟɬ ɚɤɬɢɜɢɪɨɜɚɬɶ ɚɭɬɨɮɚɝɢɸ, 

ɨɩɨɫɪɟɞɨɜɚɧɧɭɸ ɝɟɧɚɦɢ AMPK ɢ DRAM, ɨɞɧɚɤɨ ɷɬɢ ɠɟ ɩɭɬɢ ɦɨɝɭɬ 

ɫɩɨɫɨɛɫɬɜɨɜɚɬɶ ɜɵɠɢɜɚɧɢɸ ɤɥɟɬɤɢ ɩɪɢ ɧɟɞɨɫɬɚɬɤɟ ɩɢɬɚɬɟɥɶɧɵɯ ɜɟɳɟɫɬɜ, ɩɭɬɟɦ 

ɚɤɬɢɜɚɰɢɢ ɫɢɧɬɟɡɚ ȺɌɎ. Ʉɪɨɦɟ ɷɬɢɯ, ɢɦɟɸɬɫɹ ɢ ɢɧɵɟ ɩɪɨɬɢɜɨɨɩɭɯɨɥɟɜɵɟ 

ɦɟɯɚɧɢɡɦɵ, ɬɚɤɢɟ ɤɚɤ ɩɨɞɚɜɥɟɧɢɟ ɚɧɝɢɨɝɟɧɟɡɚ ɢ ɢɧɝɢɛɢɪɨɜɚɧɢɟ 

ɦɟɬɚɫɬɚɡɢɪɨɜɚɧɢɹ. ɉɨɢɦɨ ɷɬɨɝɨ, ɜ ɪɹɞɟ ɫɥɭɱɚɟɜ p53 ɫɩɨɫɨɛɟɧ ɫɧɢɠɚɬɶ 

ɷɤɫɩɪɟɫɫɢɸ ɝɟɧɨɜ ɩɭɬɟɦ ɫɜɹɡɵɜɚɧɢɹ ɫ ɤɨ-ɪɟɩɪɟɫɫɨɪɚɦɢ ɢ ɞɟɚɰɟɬɢɥɚɡɚɦɢ 

ɝɢɫɬɨɧɨɜ [27]. Ʉɚɤ ɭɠɟ ɛɵɥɨ ɪɚɧɟɟ ɫɤɚɡɚɧɨ, ɨɫɨɛɟɧɧɨɫɬɢ ɜɵɩɨɥɧɟɧɢɹ ɞɚɧɧɵɯ 

ɮɭɧɤɰɢɣ ɛɟɥɤɚ p53 ɧɚɩɪɹɦɭɸ ɫɜɹɡɚɧɨ ɫ ɬɨɣ ɮɨɪɦɨɣ, ɤɨɬɨɪɭɸ ɨɧ ɢɦɟɟɬ. 

əɞɟɪɧɵɣ p53 ɢɧɞɭɰɢɪɭɟɬ ɚɭɬɨɮɚɝɢɸ, ɚɩɨɩɬɨɡ ɢ ɪɟɩɚɪɚɰɢɸ ȾɇɄ ɡɚ ɫɱɟɬ 

ɚɤɬɢɜɚɰɢɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɬɚɪɝɟɧɬɧɵɯ ɝɟɧɨɜ, ɬɨɝɞɚ ɤɚɤ ɰɢɬɨɡɨɥɶɧɚɹ ɮɨɪɦɚ 

ɢɧɝɢɛɢɪɭɟɬ ɚɭɬɨɮɚɝɢɸ, ɧɨ ɬɚɤɠɟ ɢɧɞɭɰɢɪɭɟɬ ɚɩɨɩɬɨɡ [29]. 

Ⱦɚɧɧɵɣ ɛɟɥɨɤ ɢɦɟɟɬ ɧɟɫɤɨɥɶɤɨ ɞɨɦɟɧɨɜ, ɧɚ N ɤɨɧɰɟ ɪɚɫɩɨɥɨɠɟɧɵ ɞɜɚ 

ɞɨɦɟɧɚ – TAD1 ɢ TAD2, ɤɨɬɨɪɵɟ ɫɨɞɟɪɠɚɬ 40 ɢ 20 ɚɦɢɧɨɤɢɫɥɨɬɧɵɯ ɨɫɬɚɬɤɚ 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ.  Ɉɧɢ ɫɩɨɫɨɛɧɵ ɭɫɢɥɢɜɚɬɶ ɷɤɫɩɪɟɫɫɢɸ ɬɚɪɝɟɬɧɵɯ ɝɟɧɨɜ, ɩɭɬɟɦ 

ɚɤɬɢɜɚɰɢɢ ɝɢɫɬɨɧ-ɦɨɞɢɮɢɰɢɪɭɸɳɢɯ ɛɟɥɤɨɜ. ɋɥɟɞɨɦ ɡɚ ɧɢɦɢ ɢɞɟɬ ɧɚɫɵɳɟɧɧɵɣ 

ɩɪɨɥɢɧɨɦ ɞɨɦɟɧ (PRD), ɤɨɬɨɪɵɣ ɢɦɟɟɬ, ɩɨ-ɜɢɞɢɦɨɦɭ, ɫɬɪɭɤɬɭɪɧɭɸ ɮɭɧɤɰɢɸ. 

ɋɥɟɞɨɦ ɢɞɟɬ ȾɇɄ-ɫɜɹɡɵɜɚɸɳɢɣ ɞɨɦɟɧ, ɤɨɬɨɪɵɣ ɭɡɧɚɟɬ ɞɜɚ ɞɟɤɚɦɟɪɧɵɯ ɦɨɬɢɜɚ 

(5’-RRRC(A/T)(T/A)GYYY-3’) ɡɚɱɚɫɬɭɸ ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɜ ɨɛɥɚɫɬɢ ɩɪɨɦɨɬɨɪɚ 

ɢɥɢ ɩɟɪɜɨɝɨ ɢɧɬɪɨɧɚ ɬɚɪɝɟɬɧɨɝɨ ɝɟɧɚ [30]. ɉɨɫɥɟ ɧɟɝɨ ɢɞɭɬ ɞɨɦɟɧɵ NLS  ɢ 

ɬɟɬɪɚɦɟɪɢɡɚɰɢɨɧɧɵɣ ɞɨɦɟɧ TD, ɤɨɬɨɪɵɣ  ɫɜɹɡɵɜɚɟɬ 2 ɞɢɦɟɪɚ, ɫ ɨɛɪɚɡɨɜɚɧɢɟɦ 

ɬɟɬɪɚɦɟɪɧɨɣ ɫɬɪɭɤɬɭɪɵ. ɉɟɪɟɞ ɋ-ɤɨɧɰɨɦ ɪɚɫɩɨɥɨɠɟɧ ɞɨɦɟɧ REG, ɛɨɝɚɬɵɣ 

ɥɢɡɢɧɨɦ, ɭɱɚɫɬɜɭɸɳɢɣ ɜ ɪɟɝɭɥɹɰɢɢ ɫɜɹɡɵɜɚɧɢɹ ɫ ȾɇɄ, ɊɇɄ ɢ ɪɟɝɭɥɹɬɨɪɧɵɦɢ 
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ɛɟɥɤɚɦɢ. ɗɬɨɬ ɞɨɦɟɧ ɩɨɦɨɝɚɟɬ ɛɟɥɤɭ ɫɤɚɧɢɪɨɜɚɬɶ ȾɇɄ, ɫɤɨɥɶɡɹ ɩɨ ɧɟɣ, ɤɨɝɞɚ 

ɤɚɤ ɫɜɹɡɵɜɚɸɳɢɣ ɞɨɦɟɧ, ɫɜɹɡɵɜɚɟɬɫɹ ɢ ɞɢɫɫɨɰɢɢɪɭɟɬɫɹ ɫ ɦɢɲɟɧɶɸ, ɱɬɨ 

ɨɛɟɫɩɟɱɢɜɚɟɬ ɛɵɫɬɪɵɣ ɩɨɢɫɤ ɧɟɨɛɯɨɞɢɦɨɝɨ ɭɱɚɫɬɤɚ [31].  

Ȼɟɥɨɤ p53 ɢɦɟɟɬ 12 ɢɡɨɮɨɪɦ, ɨɬ ɤɚɧɨɧɢɱɟɫɤɨɣ ɮɨɪɦɵ ɨɧɢ ɨɬɥɢɱɚɸɬɫɹ 

ɬɟɦ, ɱɬɨ ɢɦɟɸɬ ɜ ɫɜɨɟɦ ɫɨɫɬɚɜɟ ɧɟ ɜɫɟ ɞɨɦɟɧɵ ɢɫɯɨɞɧɨɝɨ ɛɟɥɤɚ, ɚ ɬɚɤ ɠɟ ɦɨɝɭɬ 

ɢɦɟɬɶ ɞɨɩɨɥɧɢɬɟɥɶɧɵɟ ɋ-ɤɨɧɰɟɜɵɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɞɥɢɧɨɣ ɜ 10 ɢ 15 ɚ.ɨ. 

ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ. ɗɬɢ ɢɡɨɮɨɪɦɵ ɩɨ-ɪɚɡɧɨɦɭ ɷɤɫɩɪɟɫɫɢɪɭɸɬɫɹ ɤɚɤ ɜ ɧɨɪɦɚɥɶɧɵɯ, 

ɬɚɤ ɢ ɜ ɨɩɭɯɨɥɟɜɵɯ ɤɥɟɬɤɚɯ [30]. 

Ⱥɤɬɢɜɚɰɢɹ ɢ ɤɨɧɬɪɨɥɶ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ p53 ɢɦɟɟɬ ɪɟɲɚɸɳɟɟ ɡɧɚɱɟɧɢɟ ɞɥɹ 

ɷɮɮɟɤɬɢɜɧɨɝɨ ɩɨɞɚɜɥɟɧɢɹ ɨɩɭɯɨɥɢ. ɉɪɢ ɨɬɫɭɬɫɬɜɢɢ ɫɢɝɧɚɥɚ ɭɪɨɜɟɧɶ ɛɟɥɤɚ 

ɩɨɞɞɟɪɠɢɜɚɟɬɫɹ ɧɚ ɧɢɡɤɨɦ ɭɪɨɜɧɟ, ɱɬɨ ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ ɞɟɣɫɬɜɢɟɦ 

ɭɛɢɤɜɢɬɢɧɥɢɝɚɡɵ ȿ3 MDM2, ɤɨɬɨɪɚɹ, ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ, ɭɛɢɤɜɢɬɢɧɢɪɭɟɬ p53, ɱɬɨ 

ɩɪɢɜɨɞɢɬ ɤ ɟɝɨ ɞɟɝɪɚɞɚɰɢɢ ɩɪɨɬɟɨɫɨɦɧɨɣ ɫɢɫɬɟɦɨɣ. ɉɪɢ ɩɨɹɜɥɟɧɢɢ ɫɬɪɟɫɫɨɜɨɝɨ 

ɫɢɝɧɚɥɚ, ɚɤɬɢɜɧɨɫɬɶ MDM2 ɩɨɞɚɜɥɹɟɬɫɹ, ɪɚɜɧɨ ɤɚɤ ɢ ɩɪɨɬɟɨɫɨɦɧɚɹ ɞɟɝɪɚɞɚɰɢɹ. 

ɉɨɫɥɟ ɷɬɨɝɨ p53 ɞɟɣɫɬɜɭɟɬ ɤɚɤ ɬɪɚɧɫɤɪɢɩɰɢɨɧɧɵɣ ɮɚɤɬɨɪ, ɧɚɩɪɚɜɥɹɹ 

ɷɤɫɩɪɟɫɫɢɸ ɛɨɥɶɲɨɝɨ ɤɨɥɢɱɟɫɬɜɚ ɦɢɲɟɧɟɣ, ɨɩɪɟɞɟɥɹɸɳɢɯ ɨɧɤɨɫɭɩɪɟɫɫɨɪɧɵɣ 

ɨɬɜɟɬ, ɬɚɤ ɠɟ ɧɚ ɨɬɜɟɬ ɜɥɢɹɸɬ ɩɨɫɬɪɚɧɫɥɹɰɢɨɧɧɵɟ ɦɨɞɢɮɢɤɚɰɢɢ, ɬɚɤɢɟ ɤɚɤ 

ɚɰɟɬɢɥɢɪɨɜɚɧɢɟ ɢ ɮɨɫɨɪɢɥɢɪɨɜɚɧɢɟ. Ɍɚɤ ɠɟ, ɞɚɧɧɵɣ ɛɟɥɨɤ ɫɩɨɫɨɛɟɧ 

ɪɟɩɪɟɫɫɢɪɨɜɚɬɶ ɬɪɚɧɫɤɪɢɩɰɢɸ ɜ ɨɬɫɭɬɫɬɜɢɟ ɫɬɪɟɫɫɨɜɨɜɝɨ ɫɢɝɧɚɥɚ, ɨɞɧɚɤɨ ɷɬɨɬ 

ɦɟɯɚɧɢɡɦ ɜɫɟ ɟɳɟ ɞɨ ɤɨɧɰɚ ɧɟ ɢɡɭɱɟɧ [32]. 

Ⱥɧɚɥɢɡ ɨɩɭɯɨɥɟɣ ɩɨɤɚɡɚɥ ɜɚɠɧɭɸ ɪɨɥɶ ɞɚɧɧɨɝɨ ɛɟɥɤɚ ɜ ɢɯ ɫɭɩɪɟɫɫɢɢ, 

ɛɨɥɟɟ 50% ɱɟɥɨɜɟɱɟɫɤɢɯ ɨɩɭɯɨɥɟɣ ɚɫɫɨɰɢɢɪɨɜɚɧɵ ɫ ɦɭɬɚɰɢɹɦɢ ɝɟɧɚ TP53 [33]. 

ɋɪɟɞɢ ɦɭɬɚɰɢɣ, ɫɜɹɡɚɧɧɵɯ ɫ ɧɚɪɭɲɟɧɢɟɦ ɮɭɧɤɰɢɢ ɛɟɥɤɚ ɜɫɬɪɟɱɚɸɬɫɹ ɦɢɫɫɟɧɫ- 

ɢ ɧɨɧɫɟɧɫ-ɦɭɬɚɰɢɢ, ɜɫɬɚɜɤɢ, ɞɟɥɟɰɢɢ ɢ ɦɭɬɚɰɢɢ ɜ ɫɚɣɬɟ ɫɩɥɚɣɫɢɧɝɚ, ɧɚɢɛɨɥɟɟ 

ɱɚɫɬɵɟ ɦɭɬɚɰɢɢ ɜ ɭɱɚɫɬɤɟ ɫɜɹɡɵɜɚɧɢɹ ȾɇɄ ɧɚɡɵɜɚɸɬɫɹ «hotspot»-ɦɭɬɚɰɢɢ ɢ 

ɫɜɹɡɚɧɵ ɫ ɢɡɦɟɧɟɧɢɟɦ ɚɦɢɧɨɤɢɫɥɨɬ ɜ ɫɥɟɞɭɸɳɢɯ ɩɨɥɨɠɟɧɢɹɯ: R175, G245, 

R248, R249, R273 ɢ R282, ɜɫɟ ɨɧɢ ɚɫɫɨɰɢɢɪɨɜɚɧɵ ɫ ɩɨɬɟɪɟɣ ɮɭɧɤɰɢɨɧɚɥɶɧɨɫɬɢ 

ɛɟɥɤɚ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɭɫɢɥɟɧɢɸ ɢɧɜɚɡɢɜɧɨɫɬɢ ɨɩɭɯɨɥɢ. ɉɪɢ ɷɬɨɦ ɧɚɥɢɱɢɟ 

ɨɞɧɨɝɨ ɚɥɥɟɥɹ ɫ ɞɟɥɟɰɢɟɣ ɜ 60% ɫɥɭɱɚɟɜ ɚɫɫɨɰɢɢɪɨɜɚɧɨ ɫ ɨɞɧɨɣ ɢɡ 

ɜɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɯ ɦɭɬɚɰɢɟɣ ɜɨ ɜɬɨɪɨɦ ɚɥɥɟɥɟ, ɱɬɨ ɜ ɢɬɨɝɟ ɩɪɢɜɨɞɢɬ ɤ 
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ɧɟɜɨɡɦɨɠɧɨɫɬɢ ɜɵɩɨɥɧɟɧɢɹ ɮɭɧɤɰɢɣ ɛɟɥɤɨɦ p53. ɇɚ ɨɫɬɚɥɶɧɵɟ 30% 

ɩɪɢɯɨɞɹɬɫɹ ɫɥɭɱɚɢ, ɤɨɝɞɚ ɦɭɬɚɰɢɹ ɩɪɨɢɫɯɨɞɢɬ ɜ ɨɛɨɢɯ ɚɥɥɟɥɹɯ ɫɪɚɡɭ, ɥɢɛɨ ɧɚ 

ɩɨɬɟɪɸ ɝɟɬɟɪɨɡɢɝɨɬɧɨɫɬɢ ɜ ɩɪɨɰɟɫɫɟ ɪɚɡɜɢɬɢɹ ɏɅɅ, ɬɚɤ ɠɟ ɜ ɷɬɨɣ ɤɚɬɟɝɨɪɢɢ 

ɧɚɯɨɞɹɬɫɹ ɫɥɭɱɚɢ, ɤɨɝɞɚ ɨɞɢɧ ɢɡ ɚɥɥɟɥɟɣ ɫɨɯɪɚɧɹɟɬ ɫɜɨɟ ɞɢɤɨɟ ɫɨɫɬɨɹɧɢɟ, 

ɧɟɫɦɨɬɪɹ ɧɚ ɦɭɬɚɰɢɸ. ɉɨɞɨɛɧɵɟ ɧɚɪɭɲɟɧɢɹ ɜɫɬɪɟɱɚɸɬɫɹ ɭ 80% ɩɚɰɢɟɧɬɨɜ [27, 

34].  

ȼɫɟ ɷɬɨ ɜɟɞɟɬ ɤ ɧɟɫɩɨɫɨɛɧɨɫɬɢ ɛɟɥɤɚ ɜɵɩɨɥɧɹɬɶ ɫɜɨɸ ɨɧɤɨɫɭɩɪɟɫɫɢɜɧɭɸ 

ɮɭɧɤɰɢɸ ɢ ɩɪɢɜɨɞɢɬ ɤ ɩɪɨɝɪɟɫɫɢɢ ɨɩɭɯɨɥɢ ɢ ɧɟɷɮɮɟɤɬɢɜɧɨɫɬɢ ɥɟɤɚɪɫɬɜɟɧɧɨɣ 

ɬɟɪɚɩɢɢ ɩɟɪɜɨɣ ɥɢɧɢɢ. 

 

1.2.2 Ⱦɪɭɝɢɟ ɝɟɧɟɬɢɱɟɫɤɢɟ ɧɚɪɭɲɟɧɢя, ɚɫɫɨɰɢɢɪɨɜɚɧɧыɟ ɫ ɏɅɅ 

 

ɉɨɦɢɦɨ ɞɟɥɟɰɢɢ ɤɨɪɨɬɤɨɝɨ ɩɥɟɱɚ 17 ɯɪɨɦɨɫɨɦɵ, ɫɨɞɟɪɠɚɳɟɣ ɝɟɧ TP53, 

ɢɦɟɸɬɫɹ ɢ ɞɪɭɝɢɟ ɯɪɨɦɨɫɨɦɧɵɟ ɚɛɟɪɪɚɰɢɢ, ɬɚɤɢɟ ɤɚɤ ɞɟɥɟɰɢɢ ɞɥɢɧɧɨɝɨ ɩɥɟɱɚ 

11 ɢ 13 ɯɪɨɦɨɫɨɦ ɢ ɬɪɢɫɨɦɢɹ 12 ɯɪɨɦɨɫɨɦɵ. Del(13q14.1) ɜɫɬɪɟɱɚɟɬɫɹ ɜ 55% 

ɫɥɭɱɚɟɜ ɭ ɡɚɛɨɥɟɜɲɢɯ ɏɅɅ ɢ ɟɟ ɢɡɨɥɢɪɨɜɚɧɧɨɟ ɧɚɥɢɱɢɟ ɫɜɹɡɵɜɚɟɬɫɹ ɫ 

ɛɥɚɝɨɩɪɢɹɬɧɵɦ ɢɫɯɨɞɨɦ. ɇɚɩɪɨɬɢɜ, ɧɚɥɢɱɢɟ del(11q23), ɫɜɹɡɵɜɚɟɬɫɹ ɫ 

ɨɛɲɢɪɧɨɣ ɥɢɦɮɨɚɞɟɧɨɩɚɬɢɟɣ, ɛɵɫɬɪɵɦ ɩɪɨɝɪɟɫɫɢɪɨɜɚɧɢɟɦ ɡɚɛɨɥɟɜɚɧɢɹ ɢ 

ɫɧɢɠɟɧɢɟɦ ɨɛɳɟɣ ɜɵɠɢɜɚɟɦɨɫɬɢ. Ⱦɚɧɧɚɹ ɚɛɟɪɪɚɰɢɹ ɜɫɬɪɟɱɚɟɬɫɹ ɭ 25% 

ɩɚɰɢɟɧɬɨɜ. Ɍɪɢɫɨɦɢɹ 12 ɯɪɨɦɨɫɨɦɵ ɧɚɛɥɸɞɚɟɬɫɹ ɭ 10-20% ɫ ɯɪɨɧɢɱɟɫɤɢɦ 

ɥɢɦɮɨɥɟɣɤɨɡɨɦ, ɩɪɢ ɷɬɨɦ ɝɟɧɵ, ɪɚɫɩɨɥɨɠɟɧɧɵɟ ɧɚ ɞɚɧɧɨɣ ɯɪɨɦɨɫɨɦɟ ɢ 

ɫɜɹɡɚɧɧɵɟ ɫ ɜɨɡɦɨɠɧɵɦ ɭɱɚɫɬɢɟɦ ɜ ɩɚɬɨɝɟɧɟɡɟ ɞɚɧɧɨɝɨ ɡɚɛɨɥɟɜɚɧɢɹ ɜɫɟ ɟɳɟ ɞɨ 

ɤɨɧɰɚ ɧɟ ɢɡɭɱɟɧɵ. Ⱥ ɩɪɨɝɧɨɫɬɢɱɟɫɤɚɹ ɪɨɥɶ ɞɚɧɧɨɣ ɚɛɟɪɪɚɰɢɢ ɜɫɟ ɟɳɟ ɨɫɬɚɟɬɫɹ 

ɩɪɟɞɦɟɬɨɦ ɞɢɫɤɭɫɫɢɣ [7,35]. 

 ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦɢ ɦɭɬɚɰɢɹɦɢ, ɚɫɫɨɰɢɢɪɨɜɚɧɧɵɦɢ ɫ ɞɚɧɧɵɦ 

ɡɚɛɨɥɟɜɚɧɢɟɦ, ɹɜɥɹɸɬɫɹ ɦɭɬɚɰɢɢ ɜ ɝɟɧɚɯ NOTCH1, SF3B1, ȺɌɆ, BIRC3 [29].  

NOTCH1 ɤɨɞɢɪɭɟɬ ɬɪɚɧɫɦɟɦɛɪɚɧɧɵɣ ɛɟɥɨɤ, ɹɜɥɹɸɳɢɣɫɹ ɥɢɝɚɧɞ-

ɚɤɬɢɜɢɪɭɟɦɵɦ  ɬɪɚɧɫɤɪɢɩɰɢɨɧɧɵɦ ɮɚɤɬɨɪɨɦ. Ɉɧ ɢɝɪɚɟɬ ɜɚɠɧɭɸ ɪɨɥɶ ɜ ɪɹɞɟ 

ɤɥɟɬɨɱɧɵɯ ɩɪɨɰɟɫɫɨɜ ɜ ɫɚɦɨɜɨɫɫɬɚɧɚɜɥɢɜɚɸɳɢɯɫɹ ɬɤɚɧɹɯ, ɧɚɩɪɢɦɟɪ, 

ɩɪɨɥɢɮɟɪɚɰɢɹ, ɚɩɨɩɬɨɡ, ɞɟɬɟɪɦɢɧɚɰɢɹ, ɧɨ ɧɚɢɛɨɥɟɟ ɹɪɤɨ ɷɬɢ ɮɭɧɤɰɢɢ 
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ɩɪɨɹɜɥɹɸɬɫɹ ɜ ɥɢɦɮɨɢɞɧɨɣ ɬɤɚɧɢ. ɇɚ ɪɚɧɧɢɯ ɷɬɚɩɚɯ ɞɢɮɮɟɪɟɧɰɢɪɨɜɤɢ ɨɧ 

ɨɩɨɫɪɟɞɭɟɬ ɪɚɡɜɢɬɢɟ T-ɥɢɦɮɨɰɢɬɨɜ, ɚ ɜ ɡɪɟɥɵɯ ȼ-ɥɢɦɮɨɰɢɬɚɯ ɩɟɪɟɞɚɱɚ 

ɫɢɝɧɚɥɨɜ NOTCH1 ɫɩɨɫɨɛɫɬɜɭɟɬ ɬɟɪɦɢɧɚɥɶɧɨɣ ɞɢɮɮɟɪɟɧɰɢɪɨɜɤɟ ɜ ɤɥɟɬɤɢ, 

ɩɪɨɞɭɰɢɪɭɸɳɢɟ ɚɧɬɢɬɟɥɚ [36, 37].  

ɗɬɚ ɦɭɬɚɰɢɹ ɜɫɬɪɟɱɚɟɬɫɹ ɭ 5-10% ɩɚɰɢɟɧɬɨɜ ɢ ɫɜɹɡɚɧɚ ɫɨ ɫɞɜɢɝɨɦ ɪɚɦɤɢ 

ɫɱɢɬɵɜɚɧɢɹ ɜ 34 ɷɤɡɨɧɟ, ɱɬɨ ɧɚɪɭɲɚɟɬ ɫɬɪɭɤɬɭɪɭ ɤɨɞɢɪɭɟɦɨɝɨ ɛɟɥɤɚ ɢ ɜɵɡɵɜɚɟɬ 

ɧɚɪɭɲɟɧɢɟ ɫɢɝɧɚɥɶɧɵɯ ɩɭɬɟɣ ɤɨɧɬɪɨɥɹ ɤɥɟɬɨɱɧɨɝɨ ɰɢɤɥɚ. ȼɟɪɨɹɬɧɨɫɬɶ 

ɪɚɡɜɢɬɢɹ ɞɚɧɧɨɣ ɚɛɟɪɪɚɰɢɢ ɫɜɹɡɚɧɚ ɫ ɩɪɨɝɪɟɫɫɢɟɣ ɡɚɛɨɥɟɜɚɧɢɹ ɢ ɷɜɨɥɸɰɢɟɣ 

ɨɩɭɯɨɥɟɜɨɝɨ ɤɥɨɧɚ, ɱɬɨ ɜ ɞɚɥɶɧɟɣɲɟɦ ɩɪɢɜɨɞɢɬ ɤ ɩɪɟɨɛɪɚɡɨɜɚɧɢɸ Ɋɢɯɬɟɪɚ, ɱɬɨ 

ɞɟɥɚɟɬ ɟɝɨ ɩɨɬɟɧɰɢɚɥɶɧɵɦ ɦɚɪɤɟɪɨɦ ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɝɨ ɩɪɨɝɧɨɡɚ [38]. 

Ƚɟɧ SF3B1 ɜ ɧɨɪɦɟ ɤɨɞɢɪɭɟɬ ɛɟɥɨɤ, ɤɨɬɨɪɵɣ ɹɜɥɹɟɬɫɹ ɨɞɧɢɦ ɢɡ ɜɚɠɧɵɯ 

ɤɨɦɩɨɧɟɧɬɨɜ ɪɢɛɨɧɭɤɥɟɨɩɪɨɬɟɢɧɨɜɨɝɨ ɤɨɦɩɥɟɤɫɚ U2, ɤɨɬɨɪɵɣ ɭɡɧɚɟɬ 3’ ɫɚɣɬ 

ɫɩɥɚɣɫɢɧɝɚ ɦɟɠɞɭ ɷɤɡɨɧɨɦ ɢ ɢɧɬɪɨɧɨɦ. SF3B1 ɜɡɚɢɦɨɞɟɣɫɬɜɭɟɬ ɫ ɫɨɡɪɟɜɚɸɳɟɣ 

ɊɇɄ ɪɹɞɨɦ ɫ ɫɚɣɬɨɦ ɜɟɬɜɥɟɧɢɹ. ȼɟɪɨɹɬɧɨɫɬɶ ɟɝɨ ɦɭɬɚɰɢɢ ɩɨɜɵɲɚɟɬɫɹ ɩɪɢ 

ɩɪɨɝɪɟɫɫɢɢ ɡɚɛɨɥɟɜɚɧɢɹ, ɢɦɟɹ ɢɡɧɚɱɚɥɶɧɭɸ ɱɚɫɬɨɬɭ ɜɫɬɪɟɱɚɟɦɨɫɬɢ ɜ 4-12% 

ɫɥɭɱɚɹɯ ɢ ɫɜɹɡɵɜɚɟɬɫɹ, ɜ ɩɟɪɜɭɸ ɨɱɟɪɟɞɶ, ɫ ɩɟɪɟɯɨɞɨɦ ɏɅɅ ɤ ɚɝɪɟɫɫɢɜɧɨɦɭ 

ɩɪɨɬɟɤɚɧɢɸ, ɨɞɧɚɤɨ ɭ ɩɚɰɢɟɧɬɨɜ ɫ ɬɪɚɧɫɮɨɪɦɚɰɢɟɣ Ɋɢɯɬɟɪɚ ɞɚɧɧɚɹ ɦɭɬɚɰɢɹ 

ɩɨɱɬɢ ɧɟ ɜɫɬɪɟɱɚɟɬɫɹ. Ⱦɚɧɧɚɹ ɚɛɟɪɪɚɰɢɹ ɪɚɫɫɦɚɬɪɢɜɚɟɬɫɹ ɤɚɤ ɜɨɡɦɨɠɧɵɣ 

ɩɪɟɞɢɤɬɨɪ ɭɯɭɞɲɟɧɢɹ ɫɨɫɬɨɹɧɢɹ ɭ ɬɟɯ ɩɚɰɢɟɧɬɨɜ, ɭ ɤɨɬɨɪɵɯ ɝɟɧ TP53 ɢɦɟɟɬ 

ɞɢɤɨɟ ɫɨɫɬɨɹɧɢɟ [39].  

Ɇɭɬɚɰɢɹ ɝɟɧɚ ȺɌɆ ɫɜɹɡɚɧɚ ɫ del(11q23). ɗɬɨɬ ɛɟɥɨɤ ɹɜɥɹɟɬɫɹ ɫɟɪɢɧ-

ɬɪɟɨɧɢɧ ɤɢɧɚɡɨɣ, ɤɨɬɨɪɚɹ ɜ ɧɨɪɦɟ ɹɜɥɹɟɬɫɹ ɫɭɩɪɟɫɫɨɪɨɦ ɨɩɭɯɨɥɟɣ ɢ ɟɟ 

ɚɤɬɢɜɚɰɢɹ ɩɪɨɢɫɯɨɞɢɬ ɩɪɢ ɩɨɜɪɟɠɞɟɧɢɢ ȾɇɄ. Ɇɢɫɫɟɧɫ-ɦɭɬɚɰɢɹ ȺɌɆ 

ɜɫɬɪɟɱɚɟɬɫɹ ɜ 12% ɫɥɭɱɚɟɜ ɢ ɚɫɫɨɰɢɢɪɨɜɚɧɚ ɫ ɧɟɜɨɡɦɨɠɧɨɫɬɶɸ ɢɧɝɢɛɢɪɨɜɚɬɶ 

ɤɨɦɩɥɟɤɫ ATM-p53, ɱɬɨ ɭɦɟɧɶɲɚɟɬ ɤɨɥɢɱɟɫɬɜɨ p53 ɢ ɜɥɢɹɟɬ ɧɚ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ 

ɬɟɪɚɩɢɢ ɢ ɪɚɡɜɢɬɢɟɦ ɚɝɪɟɫɫɢɜɧɨɣ ɮɨɪɦɵ ɏɅɅ [40, 41, 42]. 

ȼ ɧɨɪɦɟ BIRC3 ɜ ɤɨɦɩɥɟɤɫɟ ɫ ɞɪɭɝɢɦɢ ɛɟɥɤɚɦɢ ɧɟɝɚɬɢɜɧɨ ɪɟɝɭɥɢɪɭɟɬ 

MAP3R14 ɫɟɪɢɧ-ɬɪɟɨɧɢɧɨɜɭɸ ɤɢɧɚɡɭ, ɤɨɬɨɪɚɹ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɚɤɬɢɜɢɪɭɟɬ 

ɧɟɤɚɧɨɧɢɱɧɵɣ NF-κB ɩɭɬɶ. ɗɬɨɬ ɫɢɝɧɚɥɶɧɵɣ ɩɭɬɶ ɜɟɞɟɬ ɤ ɫɨɩɪɨɬɢɜɥɟɧɢɸ 

ɨɩɭɯɨɥɢ ɟɟ ɭɧɢɱɬɨɠɟɧɢɸ ɢɦɦɭɧɧɨɣ ɫɢɫɬɟɦɨɣ. ȼɨɡɧɢɤɧɨɜɟɧɢɟ ɞɚɧɧɨɣ ɦɭɬɚɰɢɢ 
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ɧɟ ɩɪɢɜɨɞɢɬ ɤ ɞɟɚɤɬɢɜɚɰɢɢ ɞɚɧɧɨɝɨ ɩɭɬɢ, ɧɚɩɪɨɬɢɜ, ɨɧ ɩɪɢɜɨɞɢɬ ɤ ɟɝɨ 

ɤɨɧɫɬɢɬɭɬɢɜɧɨɣ ɚɤɬɢɜɚɰɢɢ. ȼɫɬɪɟɱɚɟɦɨɫɬɶ ɞɚɧɧɨɣ ɦɭɬɚɰɢɢ ɞɨ ɡɚɛɨɥɟɜɚɧɢɹ 

ɫɨɫɬɚɜɥɹɟɬ 4%, ɧɨ ɩɨɫɥɟ ɬɟɪɚɩɢɢ ɢ ɪɚɡɜɢɬɢɹ ɪɟɮɪɚɤɬɟɪɧɨɫɬɢ – ɜ 40% ɫɥɭɱɚɟɜ ɫ 

ɞɢɤɢɦ TP53, ɱɬɨ ɞɟɥɚɟɬ ɟɝɨ ɦɚɪɤɟɪɨɦ ɪɚɧɧɟɣ ɞɢɚɝɧɨɫɬɢɤɢ ɪɚɡɜɢɬɢɹ ɞɚɧɧɨɝɨ 

ɫɨɫɬɨɹɧɢɹ ɭ ɬɚɤɨɣ ɝɪɭɩɩɵ ɩɚɰɢɟɧɬɨɜ [43, 44, 45]. 

ȼɵɲɟɩɟɪɟɱɢɫɥɟɧɧɵɟ ɧɚɪɭɲɟɧɢɹ ɫɩɨɫɨɛɧɵ ɨɤɚɡɵɜɚɬɶ ɧɟɝɚɬɢɜɧɨɟ ɜɥɢɹɧɢɟ 

ɧɚ ɬɟɱɟɧɢɟ ɡɚɛɨɥɟɜɚɧɢɹ ɢ ɜɨɫɩɪɢɢɦɱɢɜɨɫɬɶ ɬɟɪɚɩɢɢ ɢ ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ ɦɭɬɚɰɢɢ 

ɝɟɧɚ ɛɟɥɤɚ p53, ɱɬɨ ɞɟɥɚɟɬ ɢɯ ɧɟ ɦɟɧɟɟ ɜɚɠɧɵɦɢ ɩɪɨɝɧɨɫɬɢɱɟɫɤɢɦɢ ɦɚɪɤɟɪɚɦɢ. 

 

1.3 Ʌɟɱɟɧɢɟ ɏɅɅ 

 

Ⱦɥɹ ɩɚɰɢɟɧɬɨɜ ɫ ɦɟɞɥɟɧɧɵɦ ɬɟɱɟɧɢɟɦ ɡɚɛɨɥɟɜɚɧɢɹ ɜɵɛɢɪɚɟɬɫɹ 

ɜɵɠɢɞɚɬɟɥɶɧɚɹ ɬɚɤɬɢɤɚ, ɞɨ ɩɨɹɜɥɟɧɢɹ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɩɨɤɚɡɚɧɢɣ. ȼ 

ɞɚɥɶɧɟɣɲɟɦ, ɜɵɛɨɪ ɬɟɪɚɩɢɢ ɨɫɧɨɜɵɜɚɟɬɫɹ ɧɚ ɫɥɟɞɭɸɳɢɯ ɮɚɤɬɨɪɚɯ: 

 ɯɚɪɚɤɬɟɪ ɛɨɥɟɡɧɢ 

 ɫɨɫɬɨɹɧɢɟ ɛɨɥɶɧɨɝɨ 

 ɮɚɤɬɨɪɵ, ɫɜɹɡɚɧɧɵɟ ɫ ɥɟɱɟɧɢɟɦ [46] . 

Ɇɨɧɨɬɟɪɚɩɢɹ ɪɢɬɭɤɫɢɦɚɛɨɦ (ɷɮɮɟɤɬɢɜɟɧ ɤɚɤ ɩɪɢ ɬɟɪɚɩɢɢ ɩɟɪɜɨɣ ɥɢɧɢɢ, 

ɬɚɤ ɢ ɜɬɨɪɨɣ) ɢ ɩɪɢɦɟɧɟɧɢɟ ɟɝɨ ɜ ɤɨɦɛɢɧɚɰɢɢ, ɧɚɩɪɢɦɟɪ, ɫɯɟɦɚ FCR 

(ɮɥɭɞɚɪɚɛɢɧ, ɰɢɤɥɨɮɨɫɮɚɦɢɞ, ɪɢɬɭɤɫɢɦɚɛ) ɢɦɟɟɬ ɧɚɢɛɨɥɶɲɭɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ, 

ɨɤɚɡɵɜɚɹ ɰɢɬɨɫɬɚɬɢɱɟɫɤɢɣ ɢ ɰɢɬɨɬɨɤɫɢɱɟɫɤɢɣ ɷɮɮɟɤɬ [47, 48]. Ɋɢɬɭɤɫɢɦɚɛ 

(CD20 mAb) ɨɛɥɚɞɚɟɬ ɰɢɬɨɬɨɤɫɢɱɟɫɤɢɦ ɞɟɣɫɬɜɢɟɦ, ɜɵɪɚɠɟɧɧɨɦ ɜ ɚɧɬɢɬɟɥɨ-

ɡɚɜɢɫɢɦɨɦ ɮɚɝɨɰɢɬɨɡɟ ɢɥɢ ɠɟ ɜ ɚɧɬɢɬɟɥɨ-ɡɚɜɢɫɢɦɨɣ ɰɢɬɨɬɨɤɫɢɱɧɨɫɬɢ [49]. 

Ɉɞɧɚɤɨ ɷɮɮɟɤɬ ɬɟɪɚɩɢɢ ɞɚɧɧɵɦ ɩɪɟɩɚɪɚɬɨɦ, ɫɧɢɠɚɟɬɫɹ ɩɪɢ ɩɨɜɬɨɪɧɵɯ 

ɩɪɢɦɟɧɟɧɢɹɯ. ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɬɟɦ, ɱɬɨ ɢɫɩɨɥɶɡɨɜɚɧɢɟ ɰɢɬɨɫɬɚɬɢɤɨɜ ɜ ɬɟɱɟɧɢɟ 

ɞɥɢɬɟɥɶɧɨɝɨ ɜɪɟɦɟɧɢ ɩɪɢɜɨɞɢɬ ɤ ɪɚɡɜɢɬɢɸ ɪɟɮɪɚɤɬɟɪɧɨɫɬɢ ɢ ɧɚɤɨɩɥɟɧɢɸ 

ɫɨɦɚɬɢɱɟɫɤɢɯ ɦɭɬɚɰɢɣ. Ɇɚɪɤɟɪɨɦ ɷɬɨɝɨ ɹɜɥɹɟɬɫɹ ɩɨɹɜɥɟɧɢɟ ɞɟɥɟɰɢɢ 17ɪ ɢɥɢ 

ɠɟ ɦɭɬɚɰɢɢ ɝɟɧɚ ɌɊ53, ɩɪɢ ɷɬɨɦ ɧɚɛɥɸɞɚɸɬɫɹ ɪɟɰɢɞɢɜ ɢ ɩɪɨɝɪɟɫɫɢɹ 

ɡɚɛɨɥɟɜɚɧɢɹ [50].  
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Ɍɟɪɚɩɢɹ ɏɅɅ ɩɪɢ del 17p ɢɦɟɟɬ ɫɜɨɢ ɨɫɨɛɟɧɧɨɫɬɢ, ɧɚɩɪɢɦɟɪ, ɩɚɰɢɟɧɬɵ ɫ 

ɞɚɧɧɵɦ ɧɚɪɭɲɟɧɢɟɦ ɧɟ ɢɦɟɸɬ ɨɬɜɟɬɚ ɧɚ ɪɟɠɢɦ FCR, ɨɬɧɨɫɹɳɢɣɫɹ ɤ 

ɩɪɟɩɚɪɚɬɚɦ ɩɟɪɜɨɣ ɥɢɧɢɢ. Ɋɚɧɟɟ, ɫɯɟɦɵ, ɜɤɥɸɱɚɸɳɢɟ ɚɥɟɦɬɭɡɭɦɚɛ, ɩɨɤɚɡɚɥɢ 

ɫɜɨɸ ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɞɥɹ ɞɚɧɧɨɣ ɝɪɭɩɩɵ ɩɚɰɢɟɧɬɨɜ, ɨɞɧɚɤɨ ɫɨɜɪɟɦɟɧɧɵɟ ɢ  

ɛɨɥɟɟ ɷɮɮɟɤɬɢɜɧɵɟ ɩɪɟɩɚɪɚɬɵ ɜɵɬɟɫɧɹɸɬ ɟɝɨ.  ɇɚɩɪɢɦɟɪ, ɢɛɪɭɬɢɧɢɛ, 

ɩɪɢɦɟɧɹɟɦɵɣ ɭ ɩɚɰɢɟɧɬɨɜ  ɫ ɪɟɰɢɞɢɜɨɦ, ɬɚɤ ɠɟ ɯɨɪɨɲɨ ɩɨɤɚɡɚɥ ɫɟɛɹ ɭ 

ɩɚɰɢɟɧɬɨɜ ɫ del 17p, ɩɨɹɜɢɜɲɟɣɫɹ de novo [7, 51]. Ⱦɚɧɧɵɣ ɩɪɟɩɚɪɚɬ ɜɥɢɹɟɬ ɧɚ 

BCR-ɡɚɜɢɫɢɦɵɣ ɩɭɬɶ ɩɪɨɥɢɮɟɪɚɰɢɢ ɨɩɭɯɨɥɟɜɨɝɨ ɤɥɨɧɚ ɢ ɨɤɚɡɵɜɚɟɬ ɜɥɢɹɧɢɟ ɧɚ 

ɦɢɤɪɨɨɤɪɭɠɟɧɢɟ [52]. 

Ʉɪɨɦɟ ɷɬɢɯ ɯɢɦɢɨɬɟɪɚɩɟɜɬɢɱɟɫɤɢɯ ɚɝɟɧɬɨɜ, ɞɥɹ ɥɟɱɟɧɢɹ ɩɚɰɢɟɧɬɨɜ 

ɜɨɡɦɨɠɧɨ ɩɪɢɦɟɧɟɧɢɟ ɞɪɭɝɢɯ ɬɚɪɝɟɬɧɵɯ ɩɪɟɩɚɪɚɬɨɜ. Ƚɚɦɦɚ ɢ ɞɟɥɶɬɚ ɢɡɨɮɨɪɦɵ 

PI3K ɜ ɧɨɪɦɟ ɷɤɫɩɪɟɫɫɢɪɭɸɬɫɹ ɜ  ɝɟɦɨɩɨɷɬɢɱɟɫɤɢɯ ɤɥɟɬɤɚɯ, ɩɪɢ ɏɅɅ ɞɚɧɧɵɣ 

ɛɟɥɨɤ ɤɪɚɣɧɟ ɚɤɬɢɜɟɧ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɢɧɝɢɛɢɬɨɪɚ ɞɚɧɧɨɣ ɤɢɧɚɡɵ ɢɞɟɥɚɥɢɫɢɛɚ 

ɩɨɡɜɨɥɹɟɬ ɡɚɛɥɨɤɢɪɨɜɚɬɶ ɞɟɥɶɬɚ ɢɡɨɮɨɪɦɭ, ɱɬɨ ɜɟɞɟɬ ɤ ɢɧɝɢɛɢɪɨɜɚɧɢɸ ɟɟ ɩɭɬɢ, 

ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɢɧɝɢɛɢɪɨɜɚɧɢɸ BCR ɩɭɬɢ, ɤɨɬɨɪɵɣ in vitro ɩɪɢɜɨɞɢɬ  ɚɩɨɩɬɨɡɭ  

ȼ-ɥɢɦɮɨɰɢɬɨɜ. Ɍɚɤ ɠɟ, ɩɪɢɦɟɧɹɸɬɫɹ ɩɪɟɩɚɪɚɬɵ, ɢɧɝɢɛɢɪɭɸɳɢɟ ɨɩɪɟɞɟɥɟɧɧɵɟ 

ɞɨɦɟɧɵ ɭ ɛɟɥɤɨɜ ɢɡ ɫɟɦɟɣɫɬɜɚ Bcl-2, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɚɩɨɩɬɨɡɭ ɨɩɭɯɨɥɟɜɨɝɨ 

ɤɥɨɧɚ, ɤ ɬɚɤɢɦ ɚɝɟɧɬɚɦ ɨɬɧɨɫɢɬɫɹ ɜɟɧɟɬɨɤɥɚɤɫ [5, 7, 53]. 

Ɍɚɤɠɟ ɞɥɹ ɞɚɧɧɵɯ ɩɚɰɢɟɧɬɨɜ ɩɪɢɦɟɧɹɟɬɫɹ ɚɥɥɨɝɟɧɧɚɹ ɬɪɚɧɫɩɥɚɧɬɚɰɢɹ 

ɝɟɦɨɩɨɷɬɢɱɟɫɤɢɯ ɫɬɜɨɥɨɜɵɯ ɤɥɟɬɨɤ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɭɥɭɱɲɢɬɶ ɤɚɱɟɫɬɜɨ ɠɢɡɧɢ 

ɩɚɰɢɟɧɬɨɜ, ɭɜɟɥɢɱɢɜɚɹ ɢɯ ɜɵɠɢɜɚɟɦɨɫɬɶ, ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɬɟɦɢ, ɤ ɤɨɦɭ 

ɩɪɢɦɟɧɹɥɚɫɶ ɬɨɥɶɤɨ ɯɢɦɢɨɬɟɪɚɩɢɹ [54].  

ɉɨɦɢɦɨ ɨɞɨɛɪɟɧɧɵɯ ɢ ɡɚɪɟɤɨɦɟɧɞɨɜɚɜɲɢɯ ɫɟɛɹ ɫɯɟɦ ɥɟɱɟɧɢɹ, 

ɢɫɫɥɟɞɨɜɚɬɟɥɢ ɧɚɯɨɞɹɬ ɧɨɜɵɟ ɬɟɪɚɩɟɜɬɢɱɟɫɤɢɟ ɚɝɟɧɬɵ, ɧɚɩɪɢɦɟɪ, 

ɚɤɚɥɚɛɪɭɬɢɧɢɛ, ɹɜɥɹɸɳɢɣɫɹ ɛɨɥɟɟ ɫɟɥɟɤɬɢɜɧɵɦ ɢɧɝɢɛɢɬɨɪɨɦ BTK, ɤɪɨɦɟ ɬɨɝɨ, 

ɧɚɯɨɞɹɬ ɫɜɨɟ ɩɪɢɦɟɧɟɧɢɟ ɢ ɩɟɪɟɞɨɜɵɟ ɦɟɬɨɞɵ ɜ ɬɟɪɚɩɢɢ ɏɅɅ, ɬɚɤɢɟ ɤɚɤ CAR-T 

[55]. 

 

1.4 Ɏɥɭɨɪɟɫɰɟɧɬɧɚя ɝɢɛɪɢɞɢɡɚɰɢя in situ 
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Ɏɥɭɨɪɟɫɰɟɧɬɧɚɹ ɝɢɛɪɢɞɢɡɚɰɢɹ in situ (FISH) – ɷɬɨ ɰɢɬɨɝɟɧɟɬɢɱɟɫɤɢɣ 

ɦɟɬɨɞ, ɩɨɡɜɨɥɹɸɳɢɣ ɜɢɡɭɚɥɢɡɢɪɨɜɚɬɶ ɧɚɥɢɱɢɟ, ɨɬɫɭɬɫɬɜɢɟ, ɚ ɬɚɤɠɟ 

ɪɚɫɩɨɥɨɠɟɧɢɟ ɨɩɪɟɞɟɥɟɧɧɵɯ ɝɟɧɟɬɢɱɟɫɤɢɯ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ. Ⱦɚɧɧɚɹ 

ɦɟɬɨɞɢɤɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɧɟɫɤɨɥɶɤɨ ɷɬɚɩɨɜ: ɩɨɞɝɨɬɨɜɤɚ ɡɨɧɞɚ, 

ɤɨɦɩɥɢɦɟɧɬɚɪɧɨɝɨ ɢɫɤɨɦɨɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ, ɡɚɬɟɦ ɢɞɟɬ ɩɨɞɝɨɬɨɜɤɚ ɫɪɟɡɚ 

ɬɤɚɧɢ ɢɥɢ ɠɟ ɦɚɡɤɚ, ɜ ɤɨɬɨɪɨɦ ɩɪɨɜɨɞɢɬɫɹ ɞɚɧɧɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ. ɉɨɞɝɨɬɨɜɤɚ 

ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɞɟɩɚɪɚɮɢɧɢɡɚɰɢɸ (ɞɥɹ ɫɪɟɡɨɜ ɬɤɚɧɟɣ) ɢ ɨɛɪɚɛɨɬɤɭ ɩɪɨɬɟɚɡɚɦɢ, 

ɞɥɹ ɨɛɥɟɝɱɟɧɢɹ ɞɨɫɬɭɩɚ ɡɨɧɞɚ ɜ ɤɥɟɬɤɭ. Ɂɚɬɟɦ, ɩɪɢ ɞɨɛɚɜɥɟɧɢɢ ɡɨɧɞɚ 

ɩɪɨɢɫɯɨɞɢɬ ɷɬɚɩ ɞɟɧɚɬɭɪɚɰɢɢ ɢ ɝɢɛɪɢɞɢɡɚɰɢɢ, ɩɨɫɥɟ ɱɟɝɨ ɩɪɨɢɡɜɨɞɢɬɫɹ 

ɨɬɦɵɜɤɚ ɨɬ ɧɟɫɜɹɡɚɜɲɟɝɨɫɹ ɡɨɧɞɚ. ɉɨɫɥɟ ɷɬɨɝɨ ɪɟɡɭɥɶɬɚɬ ɦɨɠɟɬ ɛɵɬɶ ɨɰɟɧɟɧ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɦɢɤɪɨɫɤɨɩɚ [56, 57, 58]. 

ɉɟɪɜɵɣ ɢɡ ɷɬɢɯ ɷɬɚɩɨɜ ɢɦɟɟɬ ɦɧɨɠɟɫɬɜɨ ɬɨɧɤɨɫɬɟɣ ɢ ɧɸɚɧɫɨɜ, ɧɚɩɪɢɦɟɪ, 

ɩɨɞɛɨɪ ɞɥɢɧɵ ɫɚɦɨɝɨ ɡɨɧɞɚ ɢ ɜɵɛɨɪ ɫɩɨɫɨɛɚ ɨɤɪɚɫɤɢ ɢ ɟɟ ɬɢɩɚ.  

Ʉ ɨɫɧɨɜɧɵɦ ɷɬɚɩɚɦ ɩɨɞɝɨɬɨɜɤɢ ɡɨɧɞɚ ɞɥɹ ɮɥɭɨɪɟɫɰɟɧɬɧɨɣ ɝɢɛɪɢɞɢɡɚɰɢɢ 

in situ ɨɬɧɨɫɹɬɫɹ: ɩɨɞɛɨɪ ɨɩɬɢɦɚɥɶɧɨɝɨ BAC-ɤɥɨɧɚ, ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɟ E. coli, 

ɫɨɞɟɪɠɚɳɢɯ ɢɫɫɥɟɞɭɟɦɭɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɧɭɤɥɟɨɬɢɞɨɜ BAC-ɤɥɨɧɨɜ, 

ɩɪɨɞɭɰɢɪɭɸɳɢɯ ɬɚɪɝɟɬɧɵɣ ɝɟɧ ɢ ɷɤɫɬɪɚɤɰɢɹ ɩɥɚɡɦɢɞɧɨɣ ȾɇɄ ɢɡ ɤɥɟɬɨɤ, 

ɧɚɧɟɫɟɧɢɟ ɮɥɭɨɪɟɫɰɟɧɬɧɨɣ ɦɟɬɤɢ ɢ ɚɦɩɥɢɮɢɤɚɰɢɹ ȾɇɄ ɦɟɬɨɞɨɦ DOP-ɉɐɊ, 

ɨɱɢɫɬɤɚ ɉɐɊ-ɫɦɟɫɢ, ɭɞɚɥɟɧɢɟ ɩɨɜɬɨɪɹɸɳɢɯɫɹ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɟɣ ȾɇɄ ɢ 

ɩɨɞɝɨɬɨɜɤɚ ɫɩɟɰɢɚɥɶɧɨɣ ɝɢɛɪɢɞɢɡɚɰɢɨɧɧɨɣ ɫɦɟɫɢ, ɫɨɞɟɪɠɚɳɟɣ ȾɇɄ-ɡɨɧɞ [59, 

60]. 

 

1.5 BAC-ɤɥɨɧы  
 

BAC-ɤɥɨɧɵ (bacterial artificial chromosome) – ɷɬɨ ɫɢɫɬɟɦɵ, 

ɢɫɩɨɥɶɡɭɸɳɢɟɫɹ ɤɚɤ ɜɟɤɬɨɪ ɞɥɹ ɤɥɨɧɢɪɨɜɚɧɢɹ ɝɟɧɨɦɧɨɣ ȾɇɄ. Ɍɚɤɠɟ 

ɫɭɳɟɫɬɜɭɸɬ ɢ ɞɪɭɝɢɟ ɫɢɫɬɟɦɵ ɤɥɨɧɢɪɨɜɚɧɢɹ ɝɟɧɨɦɧɨɣ ȾɇɄ, ɧɚɩɪɢɦɟɪ yeast 

artificial chromosome (YAC), ɧɨ ɩɨ ɫɪɚɜɧɟɧɢɸ ɫ ɧɟɣ BAC ɢɦɟɟɬ ɛɨɥɶɲɟ 

ɩɪɟɢɦɭɳɟɫɬɜ. Ʉ ɧɢɦ ɨɬɧɨɫɹɬ: ɥɟɝɤɭɸ ɨɬɱɢɫɬɤɭ ɩɨɥɭɱɟɧɧɨɣ ȾɇɄ, ɦɚɥɭɸ 

ɩɨɞɜɟɪɠɟɧɧɨɫɬɶ ɯɢɦɟɪɢɡɦɭ ɢ ɛɨɥɶɲɭɸ ɫɬɚɛɢɥɶɧɨɫɬɶ. Ⱦɥɹ ɢɯ ɫɨɡɞɚɧɢɹ 
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ɢɫɤɨɦɵɣ ɝɟɧ ɜɵɪɟɡɚɟɬɫɹ ɫ ɩɨɦɨɳɶɸ ɪɟɫɬɪɢɤɬɚɡ ɢ ɥɢɝɢɪɭɟɬɫɹ ɫ ɛɚɤɬɟɪɢɚɥɶɧɨɣ F 

ɩɥɚɡɦɢɞɨɣ. Ɂɚɬɟɦ ɷɬɚ ɩɥɚɡɦɢɞɚ ɩɨɦɟɳɚɟɬɫɹ ɜ ɛɚɤɬɟɪɢɸ ɦɟɬɨɞɨɦ 

ɷɥɟɤɬɪɨɩɨɪɚɰɢɢ, ɩɨɫɥɟ ɱɟɝɨ BAC-ɤɥɨɧ ɝɨɬɨɜ ɤ ɞɚɥɶɧɟɣɲɟɦɭ ɤɭɥɶɬɢɜɢɪɨɜɚɧɢɸ 

[61, 62, 63]. 

 

1.6 ɋɩɨɫɨɛы ɜɧɟɫɟɧɢя ɦɟɬɤɢ ȾɇɄ-ɡɨɧɞɨɜ 

 

ɋɭɳɟɫɬɜɭɸɬ ɪɚɡɥɢɱɧɵɟ ɫɩɨɫɨɛɵ ɜɧɟɫɟɧɢɹ ɦɟɬɤɢ ɜ ɝɨɬɨɜɵɣ ȾɇɄ-ɡɨɧɞ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɮɥɭɨɪɟɫɰɟɧɬɧɵɯ ɢ ɯɟɦɢɥɸɦɢɧɢɫɰɟɧɬɧɵɯ ɦɟɬɨɤ ɢɥɢ ɠɟ 

ɯɪɨɦɨɝɟɧɧɨɝɨ ɷɧɡɢɦɚɬɢɱɟɫɤɨɝɨ ɫɭɛɫɬɪɚɬɚ. Ɍɚɤɠɟ, ɪɚɡɥɢɱɚɸɬɫɹ ɢ ɦɟɬɨɞɵ, 

ɤɨɬɨɪɵɟ ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɜɧɟɫɟɧɢɹ ɦɟɬɤɢ ɜ ɡɨɧɞ. Ʉ ɧɢɦ ɨɬɧɨɫɹɬɫɹ: ɧɚɧɟɫɟɧɢɟ 

ɪɚɞɢɨɚɤɬɢɜɧɨɣ ɦɟɬɤɢ, ɦɟɬɤɚ ɝɚɩɬɟɧɚɦɢ (ɛɢɨɬɢɧ, ɮɥɭɨɪɟɫɰɢɧ, ɞɢɝɨɤɫɢɝɟɧɢɧ), ɫ 

ɤɨɬɨɪɵɦɢ ɜ ɞɚɥɶɧɟɣɲɟɦ ɫɜɹɡɵɜɚɟɬɫɹ ɮɥɭɨɪɟɫɰɟɧɬɧɚɹ ɦɟɬɤɚ ɢ ɩɪɹɦɨɟ 

ɷɧɡɢɦɚɬɢɱɟɫɤɨɟ ɜɧɟɫɟɧɢɟ ɦɟɬɤɢ. ȼɵɛɨɪ ɬɢɩɚ ɦɟɬɤɢ ɢ ɦɟɬɨɞɚ ɡɚɜɢɫɢɬ ɨɬ ɬɨɝɨ, 

ɤɚɤɚɹ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɢ ɪɚɡɪɟɲɟɧɢɟ ɭ ɦɢɤɪɨɫɤɨɩɚ, ɢɫɩɨɥɶɡɭɟɬɫɹ ȾɇɄ ɢɥɢ ɠɟ 

ɊɇɄ ɡɨɧɞ, ɧɚɫɤɨɥɶɤɨ ɡɨɧɞ ɨɫɬɚɟɬɫɹ ɫɬɚɛɢɥɶɧɵɦ ɩɨɫɥɟ ɩɪɨɰɟɫɫɚ ɜɫɬɪɚɢɜɚɧɢɹ 

ɦɟɬɤɢ, ɨɬ ɬɢɩɚ ɝɢɛɪɢɞɢɡɚɰɢɢ ɢ ɬɢɩɚ ɞɟɬɟɤɰɢɢ ɫɢɝɧɚɥɚ ɨɬ ɮɥɭɨɪɟɫɰɟɧɬɧɨɣ ɦɟɬɤɢ 

[64, 65]. 

Ʉ ɷɧɡɢɦɚɬɢɱɟɫɤɢɦ ɫɩɨɫɨɛɚɦ ɜɧɟɫɟɧɢɹ ɦɟɬɤɢ ɨɬɧɨɫɹɬɫɹ: Nick-ɬɪɚɧɫɥɹɰɢɹ, 

ɉɐɊ ɫ ɦɟɱɟɧɧɵɦɢ ɧɭɤɥɟɨɬɢɞɚɦɢ ɢ DOP-ɉɐɊ. 

Ɇɟɬɨɞ Nick-ɬɪɚɧɫɥɹɰɢɢ ɨɫɧɨɜɵɜɚɟɬɫɹ ɧɚ ɡɚɦɟɧɟ ɧɭɤɥɟɨɬɢɞɨɜ ɜ 

ɞɜɭɰɟɩɨɱɟɱɧɨɣ ȾɇɄ ɧɚ ɦɟɱɟɧɵɣ ɧɭɤɥɟɨɬɢɞ ɫ ɩɨɦɨɳɶɸ ɮɟɪɦɟɧɬɚ ȾɇɄɚɡɚ I. 

ɗɬɨɬ ɮɟɪɦɟɧɬ ɫɩɨɫɨɛɟɧ ɜɧɨɫɢɬɶ ɪɚɡɪɵɜɵ ɜ ɮɨɫɮɨɞɢɷɮɢɪɧɨɣ ɫɜɹɡɢ ɦɨɥɟɤɭɥɵ 

ȾɇɄ, ɨɛɪɚɡɭɹ ɫɜɨɛɨɞɧɵɟ 3'-Ɉɇ ɤɨɧɰɵ. Ɂɚɬɟɦ, ɞɨɛɚɜɥɹɟɬɫɹ ȾɇɄ-ɩɨɥɢɦɟɪɚɡɚ I, 

ɨɛɥɚɞɚɸɳɚɹ 5'-3'-ɷɤɡɨɧɭɤɥɟɚɡɧɨɣ ɚɤɬɢɜɧɨɫɬɶɸ ɢ ɫɩɨɫɨɛɧɚɹ ɜɨɫɫɬɚɧɚɜɥɢɜɚɬɶ 

ɦɟɫɬɚ ɪɚɡɪɵɜɨɜ, ɩɭɬɟɦ ɞɨɛɚɜɥɟɧɢɹ ɜ ɰɟɩɨɱɤɭ ɦɟɱɟɧɧɵɯ ɤɚɤɢɦ-ɥɢɛɨ ɨɛɪɚɡɨɦ 

ɧɭɤɥɟɨɬɢɞɨɜ, ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɞɨɛɚɜɥɟɧɧɵɯ ɜ ɪɟɚɤɰɢɨɧɧɭɸ ɫɦɟɫɶ. ɗɬɨɬ ɫɩɨɫɨɛ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɞɨɛɚɜɥɟɧɢɹ ɚɮɮɢɧɧɵɯ ɦɟɬɨɤ, ɬɚɤɢɯ ɤɚɤ ɛɢɨɬɢɧ, ɩɪɢ 

ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɞɚɧɧɨɝɨ ɦɟɬɨɞɚ ɬɚɤ ɠɟ ɫɥɟɞɭɟɬ ɫɨɛɥɸɞɚɬɶ ɨɫɬɨɪɨɠɧɨɫɬɶ, 
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ɩɨɫɤɨɥɶɤɭ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɦɨɞɢɮɢɤɚɰɢɣ  ȾɇɄ-ɡɨɧɞɚ ɜɥɢɹɟɬ ɧɚ ɟɝɨ 

ɫɜɹɡɵɜɚɟɦɨɫɬɶ ɫ ɬɚɪɝɟɬɧɨɣ ȾɇɄ. 

ȼɫɬɪɚɢɜɚɧɢɟ ɦɟɬɤɢ ɫ ɩɨɦɨɳɶɸ ɉɐɊ ɩɨɡɜɨɥɹɟɬ ɧɟ ɬɨɥɶɤɨ ɩɨɦɟɬɢɬɶ ɡɨɧɞ, 

ɧɨ ɬɚɤ ɠɟ ɢ ɚɦɩɥɢɮɢɰɢɪɨɜɚɬɶ ɟɝɨ. ȼ ɤɚɱɟɫɬɜɟ ɦɟɬɤɢ ɢɫɩɨɥɶɡɭɟɬɫɹ ɦɟɱɟɧɵɣ ɧɚ 3' 

ɤɨɧɰɟ ɩɪɚɣɦɟɪ. ȼ ɬɟɱɟɧɢɟ ɪɟɚɤɰɢɣ ɉɐɊ, ɧɚ ɫɬɚɞɢɢ ɨɬɠɢɝɚ, ɩɪɚɣɦɟɪ 

ɫɜɹɡɵɜɚɟɬɫɹ ɫ ȾɇɄ, ɩɨɫɥɟ ɱɟɝɨ ɩɪɨɢɫɯɨɞɹɬ ɷɥɨɧɝɚɰɢɹ, ɢ ɤɚɤ ɫɥɟɞɫɬɜɢɟ, 

ɚɦɩɥɢɮɢɤɚɰɢɹ ȾɇɄ ɡɨɧɞɚ [66]. 

Ɇɟɬɨɞ DOP-ɉɐɊ ɬɚɤɠɟ ɩɨɡɜɨɥɹɟɬ ɚɦɩɥɢɮɢɰɢɪɨɜɚɬɶ ɡɨɧɞ, ɩɨɦɢɦɨ 

ɜɧɟɫɟɧɢɹ  ɦɟɬɤɢ. ɗɬɚ ɦɟɬɨɞɢɤɚ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɫɬɚɞɢɢ ɧɢɡɤɨɬɟɦɩɟɪɚɭɪɧɨɝɨ 

ɨɬɠɢɝɚ ɜ ɬɟɱɟɧɢɟ 5-8 ɰɢɤɥɨɜ, ɩɪɢ ɤɨɬɨɪɨɦ ɫɜɹɡɵɜɚɧɢɟ ɫ ɩɪɚɣɦɟɪɨɦ ɢ ɷɥɨɧɝɚɰɢɹ 

ɩɪɨɢɫɯɨɞɹɬ ɜɨ ɦɧɨɠɟɫɬɜɟ ɪɚɡɧɵɯ ɫɚɣɬɨɜ, ɜɬɨɪɨɣ ɷɬɚɩ ɩɪɨɢɫɯɨɞɢɬ ɜ ɬɟɱɟɧɢɟ 25-

35 ɰɢɤɥɨɜ, ɩɪɢ ɷɬɨɦ ɬɟɦɩɟɪɚɬɭɪɚ ɩɨɜɵɲɚɟɬɫɹ ɢ ɬɚɤ ɠɟ ɩɨɜɵɲɚɟɬɫɹ 

ɫɩɟɰɢɮɢɱɧɨɫɬɶ ɫɜɹɡɵɜɚɧɢɹ ɩɪɚɣɦɟɪɚ ɫ ȾɇɄ [67, 68].  

 
Ɋɢɫɭɧɨɤ 2 – ɋɯɟɦɚ ɩɪɨɜɟɞɟɧɢɹ DOP-ɉɐɊ [66] 

ȼ ɪɟɡɭɥɶɬɚɬɟ ɨɛɪɚɡɭɸɬɫɹ ɩɪɨɞɭɤɬɵ, ɫɨɫɬɨɹɳɢɟ ɢɡ ɮɪɚɝɦɟɧɬɨɜ ɪɚɡɦɟɪɨɦ 

200-1000 ɧ.ɩ. Ⱦɚɧɧɵɣ ɦɟɬɨɞ ɩɨɡɜɨɥɹɟɬ ɩɨɥɭɱɢɬɶ ɯɨɪɨɲɭɸ ɝɢɛɪɢɞɢɡɚɰɢɸ ɢ 

ɧɢɡɤɢɣ ɮɨɧɨɜɵɣ ɫɢɝɧɚɥ [3, 69]. 
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1.7 Ɉɱɢɫɬɤɚ ɉɐɊ ɩɪɨɞɭɤɬɚ 

 

Ɉɱɢɫɬɤɚ ɉɐɊ-ɩɪɨɞɭɤɬɚ ɨɬ ɫɦɟɫɢ ɦɨɠɟɬ ɛɵɬɶ ɩɪɨɢɡɜɟɞɟɧɚ ɧɟɫɤɨɥɶɤɢɦɢ 

ɫɩɨɫɨɛɚɦɢ. ɉɟɪɜɵɣ ɢɡ ɧɢɯ –  ɩɪɟɰɢɩɢɬɚɰɢɹ ɦɟɱɟɧɨɝɨ ɡɨɧɞɚ ɜ ɷɬɢɥɨɜɨɦ ɫɩɢɪɬɟ, 

ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɞɨɫɬɢɝɚɟɬɫɹ ɭɞɚɥɟɧɢɟ ɧɟ ɫɜɹɡɚɜɲɢɯɫɹ ɧɭɤɥɟɨɬɢɞɨɜ ɫ 

ɮɥɭɨɪɟɫɰɟɧɬɧɨɣ  ɦɟɬɤɨɣ. Ⱦɚɧɧɵɣ ɫɩɨɫɨɛ ɩɨɤɚɡɵɜɚɟɬ ɧɚɢɛɨɥɶɲɭɸ 

ɷɮɮɟɤɬɢɜɧɨɫɬɶ ɩɪɢ ɨɬɱɢɫɬɤɟ ɞɥɢɧɧɵɯ ɡɨɧɞɨɜ. ȼɬɨɪɨɣ ɦɟɬɨɞ – ɷɬɨ ɝɟɥɶ-

ɮɢɥɶɬɪɚɰɢɹ, ɤɚɤ ɩɪɚɜɢɥɨ, ɜ ɤɚɱɟɫɬɜɟ ɫɨɪɛɟɧɬɚ ɢɫɩɨɥɶɡɭɟɬɫɹ Sephadex (GE 

Healthcare) G25 ɢɫɩɨɥɶɡɭɟɬɫɹ ɞɥɹ ɡɨɧɞɨɜ ɧɟɛɨɥɶɲɨɣ ɞɥɢɧɵ, ɚ  G50 – ɞɥɹ 

ɞɥɢɧɧɵɯ ɡɨɧɞɨɜ. ɗɬɨɬ ɦɟɬɨɞ ɬɚɤ ɠɟ ɜɤɥɸɱɚɟɬ ɜ ɫɟɛɹ ɰɟɧɬɪɢɮɭɝɢɪɨɜɚɧɢɟ ɩɪɢ 

1000-1200g ɜ ɬɟɱɟɧɢɟ 4 ɦɢɧɭɬ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɨɬɱɢɫɬɢɬɶ ɫɦɟɫɶ ɨɬ 95% ɧɟ 

ɫɜɹɡɚɜɲɢɯɫɹ ɦɟɱɟɧɵɯ ɧɭɤɥɟɨɬɢɞɨɜ. ɉɨɫɥɟɞɧɹɹ ɝɪɭɩɩɚ ɦɟɬɨɞɨɜ ɜɤɥɸɱɚɟɬ 

ɪɚɡɥɢɱɧɵɟ ɫɩɨɫɨɛɵ ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɢɹ ɢ  ɨɬɱɢɫɬɤɢ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɤɨɥɨɧɨɤ. 

ɗɬɢ ɦɟɬɨɞɵ ɛɵɫɬɪɟɟ ɢ ɹɜɥɹɸɬɫɹ ɞɨɫɬɨɣɧɨɣ ɚɥɶɬɟɪɧɚɬɢɜɨɣ ɞɥɹ ɩɪɟɞɵɞɭɳɢɯ 

ɦɟɬɨɞɨɜ [64]. 

 

1.8 Ɉɰɟɧɤɚ ɜɫɬɪɚɢɜɚɧɢя ɮɥɭɨɪɟɫɰɟɧɬɧɨɣ ɦɟɬɤɢ ɜ ȾɇɄ-ɡɨɧɞ 

 

ɍɫɩɟɲɧɨɟ ɩɪɨɯɨɠɞɟɧɢɟ ɪɟɚɤɰɢɢ, ɢ, ɤɚɤ ɫɥɟɞɫɬɜɢɟ, ɜɫɬɪɚɢɜɚɧɢɟ ɦɟɬɤɢ ɜ 

ɡɨɧɞ ɜɨɡɦɨɠɧɨ 2 ɫɩɨɫɨɛɚɦɢ: ɫ ɩɨɦɨɳɶɸ ɷɥɟɤɬɪɨɮɨɪɟɡɚ ɢ ɫɩɟɤɬɪɨɮɨɬɨɦɟɬɪɢɢ. 

ɉɟɪɜɵɣ ɦɟɬɨɞ ɢɫɩɨɥɶɡɭɟɬɫɹ ɩɪɢ ɚɩɪɨɛɚɰɢɢ ɦɟɬɨɞɚ ɜɧɟɫɟɧɢɹ ɮɥɭɨɪɟɫɰɟɧɬɧɨɝɨ 

ɤɪɚɫɢɬɟɥɹ, ɩɪɢ ɷɬɨɦ ɦɢɲɟɧɶɸ ɫɬɚɧɨɜɹɬɫɹ ɚɦɩɥɢɤɨɧɵ ɫ ɡɚɪɚɧɟɟ ɢɡɜɟɫɬɧɨɣ 

ɞɥɢɧɨɣ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɩɪɢ ɞɟɬɟɤɰɢɢ ɪɟɡɭɥɶɬɚɬɨɜ ɚɦɩɥɢɤɨɧɵ ɫ ɦɟɬɤɨɣ ɜ ɫɜɨɟɣ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɨɤɚɡɵɜɚɸɬɫɹ ɱɭɬɶ ɬɹɠɟɥɟɟ ɢ ɜɵɝɥɹɞɹɬ ɤɚɤ ɩɨɥɨɫɚ ɧɚɞ 

ɧɟɛɨɥɶɲɨɣ ɩɨɥɨɫɤɨɣ ɚɦɩɥɢɤɨɧɨɜ ɛɟɡ ɦɟɬɤɢ. Ⱦɚɧɧɵɣ ɦɟɬɨɞ ɧɟ ɦɨɠɟɬ ɛɵɬɶ 

ɢɫɩɨɥɶɡɨɜɚɧ ɩɪɢ ɜɧɟɫɟɧɢɢ ɦɟɬɤɢ ɦɟɬɨɞɨɦ DOP-ɉɐɊ, ɩɨɫɤɨɥɶɤɭ ɩɪɨɢɫɯɨɞɢɬ 

ɧɚɪɚɛɨɬɤɚ ɚɦɩɥɢɤɨɧɨɜ ɪɚɡɧɨɣ ɞɥɢɧɵ, ɩɨɷɬɨɦɭ ɜ ɬɚɤɢɯ ɫɥɭɱɚɹɯ ɩɪɢɦɟɧɹɟɬɫɹ 

ɫɩɟɤɬɪɨɮɨɬɨɦɟɬɪɢɹ. Ⱦɥɹ ɷɬɨɝɨ ɫɪɚɜɧɢɜɚɸɬ ɩɢɤɢ ȾɇɄ ɢ ɮɥɭɨɪɟɫɰɟɧɬɧɨɣ ɦɟɬɤɢ, 

ɢ ɟɫɥɢ ɜɬɨɪɨɣ ɜɵɲɟ, ɬɨ ɦɨɠɧɨ ɫɤɚɡɚɬɶ, ɱɬɨ ɦɟɬɤɚ ɜɫɬɪɨɢɥɚɫɶ ɜ ɧɟɨɛɯɨɞɢɦɭɸ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ [70, 71]. 
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2 Ɇɚɬɟɪɢɚɥы ɢ ɦɟɬɨɞы 

ɂɡ ɬɟɤɫɬɚ ɜɵɩɭɫɤɧɨɣ ɤɜɚɥɢɮɢɤɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɢɡɴɹɬɵ, ɫ 26 ɩɨ 42 

ɫɬɪɚɧɢɰɭ, ɪɟɡɭɥɶɬɚɬɵ ɢɧɬɟɥɥɟɤɬɭɚɥɶɧɨɣ ɞɟɹɬɟɥɶɧɨɫɬɢ, ɤɨɬɨɪɵɟ ɢɦɟɸɬ 

ɩɨɬɟɧɰɢɚɥɶɧɭɸ ɤɨɦɦɟɪɱɟɫɤɭɸ ɧɚɭɱɧɭɸ ɰɟɧɧɨɫɬɶ ɜ ɫɢɥɭ ɧɟɢɡɜɟɫɬɧɨɫɬɢ ɢɯ 

ɬɪɟɬɶɢɦ ɥɢɰɚɦ 
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ɋɉɂɋɈɄ ɋɈɄɊȺЩȿɇɂɃ 

 

AMPK – 5' AMP-activated protein kinase; 

APRIL – A proliferation-inducing ligand (Tumor necrosis factor ligand 

superfamily member 13); 

ATM –Ataxia-telangiectasia mutated kinase; 

BAC – Bacterial artificial chromosome; 

BAFF – B-cell activating factor; 

BAX – 5' AMP-activated protein kinase; 

BCL2 – Apoptosis regulator B-cell lymphoma 2; 

BCR – Breakpoint cluster region protein; 

BIRC3 – Baculoviral IAP Repeat Containing 3; 

BTK – Bruton tyrosine kinase; 

CAR-T – Chimeric Antigen Receptor T-Cell; 

CD – Cluster of differentiation; 

Cy3 – Cyanine3; 

DAPI – 4′,6-diamidino-2-phenylindole; 

DOP-ɉɐɊ – Degenerate oligonucleotide-primed ɩɨɥɢɦɟɪɚɡɧɚɹ ɰɟɩɧɚɹ 

ɪɟɚɤɰɢɹ; 

DRAM – Damage-regulated autophagy modulator; 

E. coli – Escherichia coli; 

FISH – Fluorescence in situ hybridization; 

GPX1 – Glutathione peroxidase 1; 

HLA-DR – Human Leukocyte Antigens DR isotype; 

HMGB1 – High-mobility group protein B1; 

IgG – Immunoglobulin G; 

IgM – Immunoglobulin M; 

MAP3R14 – Mitogen Activated Protein kinase kinase kinase (NF-kappa-B-

inducing kinase); 

MDM2 – Mouse double minute 2 homolog; 
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NF-κB – Nuclear factor kappa B; 

NK-ɤɥɟɬɤɢ – Natural killer ɤɥɟɬɤɢ;  

NLS – Nuclear localization signals; 

NOTCH1 – Notch homolog 1, translocation-associated; 

NOXA – Phorbol-12-myristate-13-acetate-induced protein 1; 

p21 – Cyclin-dependent kinase inhibitor 1A;  

p53 – Tumor protein p53; 

PAII – Plasminogen activator inhibitor-1; 

PBS – Phosphate buffered saline; 

PD1 – Programmed cell death 1 protein; 

PI3K – Phosphoinositide 3-kinases; 

PML – Promyelocytic leukemia protein;  

PUMA – p53 upregulated modulator of apoptosis; 

REG – C-terminal regulatory domain; 

SENS1\2 – Sestrin 1/2;  

SF3B1 – Splicing factor 3B subunit 1; 

SSC – Saline-sodium citrate buffer;  

TAD1\TAD2 – Transcription-activation domain 1/2; 

TD – Tetramerization domain; 

TE – Tris and EDTA buffer; 

TAE – Tris, acetic acid and EDTA buffer; 

TIGAR – TP53-inducible glycolysis and apoptosis regulator; 

TLR9 – Toll-like receptor 9; 

TP53 – Tumor protein 53 gene; 

ZAP70 – Zeta Chain Of T Cell Receptor Associated Protein Kinase 70; 

ȺɌɎ – Ⱥɞɟɧɨɡɢɧɬɪɢɮɨɫɮɚɬ;  

ȾɇɄ – Ⱦɟɡɨɤɫɢɪɢɛɨɧɭɤɥɟɢɧɨɜɚɹ ɤɢɫɥɨɬɚ; 

ɏɅɅ – ɏɪɨɧɢɱɟɫɤɢɣ ɥɢɦɮɨɥɟɣɤɨɡ; 

ɗȾɌȺ – ɗɬɢɥɟɧɞɢɚɦɢɧɬɟɬɪɚɭɤɫɭɫɧɚɹ ɤɢɫɥɨɬɚ. 
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