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ȺɇɇɈɌȺɐɂə 
 
Ɉɫɬɪɵɣ ɦɢɟɥɨɢɞɧɵɣ ɥɟɣɤɨɡ (ɈɆɅ) – ɤɥɨɧɚɥɶɧɨɟ ɨɩɭɯɨɥɟɜɨɟ ɡɚɛɨɥɟɜɚɧɢɟ 

ɤɪɨɜɟɬɜɨɪɧɨɣ ɬɤɚɧɢ, ɚɫɫɨɰɢɢɪɨɜɚɧɧɨɟ ɫ ɦɭɬɚɰɢɟɣ ɜ ɝɟɦɨɩɨɷɬɢɱɟɫɤɨɣ ɫɬɜɨɥɨɜɨɣ 
ɤɥɟɬɤɟ, ɫɥɟɞɫɬɜɢɟɦ ɤɨɬɨɪɨɣ ɫɬɚɧɨɜɹɬɫɹ ɛɥɨɤ ɞɢɮɮɟɪɟɧɰɢɪɨɜɤɢ ɢ 
ɛɟɫɤɨɧɬɪɨɥɶɧɚɹ ɩɪɨɥɢɮɟɪɚɰɢɹ ɧɟɡɪɟɥɵɯ ɦɢɟɥɨɢɞɧɵɯ ɤɥɟɬɨɤ. ȼ ɩɚɬɨɝɟɧɟɡɟ 
ɡɚɛɨɥɟɜɚɧɢɹ ɤɥɸɱɟɜɭɸ ɪɨɥɶ ɢɝɪɚɸɬ ɝɟɧɟɬɢɱɟɫɤɢɟ ɚɧɨɦɚɥɢɢ, ɫɜɹɡɚɧɧɵɟ ɤɚɤ ɫ 
ɧɚɪɭɲɟɧɢɟɦ ɰɟɥɨɫɬɧɨɫɬɢ, ɢɥɢ ɱɢɫɥɚ ɯɪɨɦɨɫɨɦ, ɬɚɤ ɢ ɦɨɥɟɤɭɥɹɪɧɨ-
ɝɟɧɟɬɢɱɟɫɤɢɟ ɦɭɬɚɰɢɢ. Ɇɭɬɚɰɢɢ, ɤɨɬɨɪɵɟ ɫɩɨɫɨɛɫɬɜɭɸɬ ɩɪɨɝɪɟɫɫɢɪɨɜɚɧɢɸ 
ɡɚɛɨɥɟɜɚɧɢɹ, ɧɚɡɵɜɚɸɬɫɹ ɞɪɚɣɜɟɪɧɵɦɢ. ȼɤɥɚɞ ɜ ɪɚɡɜɢɬɢɟ ɈɆɅ ɜɧɨɫɹɬ 
ɪɚɡɧɨɨɛɪɚɡɧɵɟ ɦɭɬɚɰɢɢ: ɤɚɤ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢɟ, ɬɚɤ ɢ ɩɪɨɝɧɨɫɬɢɱɟɫɤɢɟ. ɇɚɢɛɨɥɟɟ 
ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦɢ ɩɪɨɝɧɨɫɬɢɱɟɫɤɢɦɢ ɦɭɬɚɰɢɹɦɢ ɩɪɢ ɈɆɅ ɹɜɥɹɸɬɫɹ ɦɭɬɚɰɢɢ 
ɜ ɝɟɧɚɯ FLT3 ɢ NPM1. ɑɚɫɬɨɬɚ ɜɫɬɪɟɱɚɟɦɨɫɬɢ ɞɥɹ FLT3 ɫɨɫɬɚɜɥɹɟɬ 30-40%, ɚ 
ɞɥɹ NPM1 – 25-30%. Ɇɭɬɚɰɢɢ FLT3 ɩɪɟɞɫɬɚɜɥɟɧɵ ɜɧɭɬɪɟɧɧɢɦɢ ɬɚɧɞɟɦɧɵɦɢ 
ɞɭɩɥɢɤɚɰɢɹɦɢ (ITD) ɜ ɸɤɫɬɚɦɟɦɛɪɚɧɧɨɦ ɞɨɦɟɧɟ, ɚ ɬɚɤɠɟ ɨɞɧɨɧɭɤɥɟɨɬɢɞɧɵɦɢ 
ɡɚɦɟɧɚɦɢ ɜ ɩɨɥɨɠɟɧɢɢ D835 ɢ I836 ɜ ɞɨɦɟɧɟ ɬɢɪɨɡɢɧɤɢɧɚɡɵ (TKD). NPM1 
ɦɭɬɚɰɢɢ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɜɫɬɚɜɤɢ 4 ɧɭɤɥɟɨɬɢɞɨɜ, ɜɨɡɧɢɤɚɸɳɢɟ ɜ ɭɱɚɫɬɤɟ, 
ɤɨɞɢɪɭɸɳɟɦ ɫɢɝɧɚɥ ɹɞɟɪɧɨɝɨ ɷɤɫɩɨɪɬɚ. Ɇɭɬɚɰɢɹ A (ɜɫɬɚɜɤɚ TCTG) – ɧɚɢɛɨɥɟɟ 
ɱɚɫɬɨ ɜɫɬɪɟɱɚɸɳɢɣɫɹ ɜɚɪɢɚɧɬ, ɨɛɧɚɪɭɠɢɜɚɟɦɵɣ ɩɪɢɦɟɪɧɨ ɜ 72% ɜɫɟɯ ɫɥɭɱɚɟɜ 
ɈɆɅ ɫ ɦɭɬɚɰɢɟɣ NPM1. ȼɈɁ ɢ ELN ɪɟɤɨɦɟɧɞɭɸɬ ɤ ɨɩɪɟɞɟɥɟɧɢɸ ɦɭɬɚɰɢɢ 
FLT3 ɢ NPM1, ɩɨɫɤɨɥɶɤɭ ɢɯ ɩɪɨɝɧɨɫɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ ɨɩɪɟɞɟɥɹɟɬ ɫɬɪɚɬɟɝɢɢ 
ɬɟɪɚɩɢɢ. ȼɚɠɧɵɦ ɦɨɦɟɧɬɨɦ, ɩɪɢ ɜɵɹɜɥɟɧɢɢ ɷɬɢɯ ɦɭɬɚɰɢɣ ɹɜɥɹɟɬɫɹ 
ɤɨɥɢɱɟɫɬɜɟɧɧɚɹ ɨɰɟɧɤɚ ɪɟɡɭɥɶɬɚɬɨɜ, ɚ ɢɦɟɧɧɨ: ɭɪɨɜɟɧɶ ɚɥɥɟɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ɢ 
ɪɚɡɦɟɪɵ ɜɫɬɚɜɨɤ. ɇɚɢɛɨɥɟɟ ɩɨɞɯɨɞɹɳɢɦ ɦɟɬɨɞɨɦ ɜ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɹɜɥɹɟɬɫɹ 
ɮɪɚɝɦɟɧɬɧɵɣ ɚɧɚɥɢɡ, ɤɨɬɨɪɵɣ ɫɩɨɫɨɛɟɧ ɨɩɪɟɞɟɥɢɬɶ ɪɚɡɦɟɪ ɜɫɬɚɜɤɢ ɜɩɥɨɬɶ ɞɨ 1 
ɧɭɤɥɟɨɬɢɞɚ. 

ɂɫɯɨɞɹ ɢɡ ɜɵɲɟɢɡɥɨɠɟɧɧɨɝɨ, ɰɟɥɶɸ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɛɵɥ ɚɧɚɥɢɡ 
ɫɨɦɚɬɢɱɟɫɤɢɯ ɦɭɬɚɰɢɣ ɜ ɝɟɧɚɯ FLT3 ɢ NPM1 ɦɟɬɨɞɨɦ ɮɪɚɝɦɟɧɬɧɨɝɨ ɚɧɚɥɢɡɚ ɭ 
ɩɚɰɢɟɧɬɨɜ ɫ ɈɆɅ. 

ȼɵɹɜɥɟɧɢɟ ɦɭɬɚɰɢɣ ɜ ɝɟɧɚɯ FLT3 ɢ NPM1 ɩɪɨɜɨɞɢɥɨɫɶ ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 
ɦɟɬɨɞɚ ɮɪɚɝɦɟɧɬɧɨɝɨ ɚɧɚɥɢɡɚ ɫ ɨɩɪɟɞɟɥɟɧɢɟɦ ɭɪɨɜɧɹ ɚɥɥɟɥɶɧɨɣ ɧɚɝɪɭɡɤɢ 
ɦɭɬɚɧɬɧɨɝɨ ɚɥɥɟɥɹ, ɚ ɬɚɤɠɟ ɫɟɤɜɟɧɢɪɨɜɚɧɢɹ ɩɨ ɋɷɧɝɟɪɭ ɜ ɤɚɱɟɫɬɜɟ 
ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɦɟɬɨɞɚ. ɂɡ 10 ɩɚɰɢɟɧɬɨɜ ɫ ɈɆɅ ɭ 2 ɩɚɰɢɟɧɬɨɜ (20%) ɛɵɥɢ 
ɨɛɧɚɪɭɠɟɧɵ FLT3-ITD ɦɭɬɚɰɢɢ, ɭ 1 ɢɡ ɷɬɢɯ ɩɚɰɢɟɧɬɨɜ ɛɵɥɚ ɜɵɹɜɥɟɧɚ 
ɚɫɫɨɰɢɚɰɢɹ FLT3-ITD ɫ ɦɭɬɚɰɢɟɣ NPM1. Ɍɚɤɠɟ 1 ɨɛɪɚɡɟɰ ɢɡ ɜɵɛɨɪɤɢ ɨɤɚɡɚɥɫɹ 
ɩɨɥɨɠɢɬɟɥɶɧɵɦ ɩɨ FLT3-TKD. 

Ʉɥɸɱɟɜɵɟ ɫɥɨɜɚ: ɈɋɌɊɕɃ ɆɂȿɅɈɂȾɇɕɃ ɅȿɃɄɈɁ, Ƚȿɇ FLT3, FLT3-
ITD ɆɍɌȺɐɂɂ, FLT3-TKD ɆɍɌȺɐɂɂ, Ƚȿɇ NPM1, ɋɈɆȺɌɂɑȿɋɄɂȿ 
ɆɍɌȺɐɂɂ, ȾɊȺɃȼȿɊɇɕȿ ɆɍɌȺɐɂɂ, ɎɊȺȽɆȿɇɌɇɕɃ ȺɇȺɅɂɁ, 
ȺɅɅȿɅɖɇȺə ɇȺȽɊɍɁɄȺ. 
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ȺȼɌɈɊȿɎȿɊȺɌ 
Ɇɚɝɢɫɬɟɪɫɤɚɹ ɞɢɫɫɟɪɬɚɰɢɹ ɩɨ ɬɟɦɟ «Ⱥɧɚɥɢɡ ɞɪɚɣɜɟɪɧɵɯ ɦɭɬɚɰɢɣ ɩɪɢ 

ɈɆɅ» ɫɨɞɟɪɠɢɬ 59 ɫɬɪɚɧɢɰ ɬɟɤɫɬɨɜɨɝɨ ɞɨɤɭɦɟɧɬɚ, 23 ɢɥɥɸɫɬɪɚɰɢɢ, 7 ɬɚɛɥɢɰ ɢ 
53 ɢɫɩɨɥɶɡɨɜɚɧɧɵɯ ɢɫɬɨɱɧɢɤɚ. 

ɈɋɌɊɕɃ ɆɂȿɅɈɂȾɇɕɃ ɅȿɃɄɈɁ, Ƚȿɇ FLT3, FLT3-ITD ɆɍɌȺɐɂɂ, 
FLT3-TKD ɆɍɌȺɐɂɂ, Ƚȿɇ NPM1, ɋɈɆȺɌɂɑȿɋɄɂȿ ɆɍɌȺɐɂɂ, 
ȾɊȺɃȼȿɊɇɕȿ ɆɍɌȺɐɂɂ, ɎɊȺȽɆȿɇɌɇɕɃ ȺɇȺɅɂɁ, ȺɅɅȿɅɖɇȺə 
ɇȺȽɊɍɁɄȺ. 

ɐɟɥɶ ɢɫɫɥɟɞɨɜɚɧɢɹ – ɚɧɚɥɢɡ ɫɨɦɚɬɢɱɟɫɤɢɯ ɦɭɬɚɰɢɣ ɜ ɝɟɧɚɯ FLT3 ɢ NPM1 
ɦɟɬɨɞɨɦ ɮɪɚɝɦɟɧɬɧɨɝɨ ɚɧɚɥɢɡɚ ɭ ɩɚɰɢɟɧɬɨɜ ɫ ɈɆɅ. 

ɂɫɯɨɞɹ ɢɡ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ, ɛɵɥɢ ɫɮɨɪɦɭɥɢɪɨɜɚɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 
1. ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ȾɇɄ ɩɚɰɢɟɧɬɨɜ ɫ ɞɢɚɝɧɨɡɨɦ ɈɆɅ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɧɚ ɨɫɧɨɜɟ ɮɪɚɝɦɟɧɬɧɨɝɨ ɚɧɚɥɢɡɚ ɬɟɫɬ-ɫɢɫɬɟɦɵ 
ɧɚ ɧɚɥɢɱɢɟ FLT3-ITD ɢ FLT3-TKD ɦɭɬɚɰɢɣ ɫ ɨɩɪɟɞɟɥɟɧɢɟɦ ɭɪɨɜɧɹ ɚɥɥɟɥɶɧɨɣ 
ɧɚɝɪɭɡɤɢ. 

2. ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ȾɇɄ ɩɚɰɢɟɧɬɨɜ ɫ ɞɢɚɝɧɨɡɨɦ ɈɆɅ ɫ 
ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɧɚ ɨɫɧɨɜɟ ɮɪɚɝɦɟɧɬɧɨɝɨ ɚɧɚɥɢɡɚ ɬɟɫɬ-ɫɢɫɬɟɦɵ 
ɧɚ ɧɚɥɢɱɢɟ NPM1 ɦɭɬɚɰɢɣ ɫ ɨɩɪɟɞɟɥɟɧɢɟɦ ɭɪɨɜɧɹ ɚɥɥɟɥɶɧɨɣ ɧɚɝɪɭɡɤɢ. 

3. ɋɨɩɨɫɬɚɜɢɬɶ ɩɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɨ ɧɚɥɢɱɢɢ ɦɭɬɚɰɢɣ ɫ ɤɥɢɧɢɤɨ-
ɥɚɛɨɪɚɬɨɪɧɵɦɢ ɞɚɧɧɵɦɢ. 

Ⱥɤɬɭɚɥɶɧɨɫɬɶ ɞɢɫɫɟɪɬɚɰɢɨɧɧɨɣ ɪɚɛɨɬɵ ɫɨɫɬɨɢɬ ɜ ɬɨɦ, ɱɬɨ ɦɭɬɚɰɢɢ ɜ ɝɟɧɟ 
NPM1 ɹɜɥɹɸɬɫɹ ɢɧɢɰɢɢɪɭɸɳɢɦɢ ɞɥɹ ɬɚɤɨɝɨ ɡɚɛɨɥɟɜɚɧɢɹ, ɤɚɤ ɈɆɅ, ɜ ɬɨ ɠɟ 
ɜɪɟɦɹ, ɦɭɬɚɰɢɢ ɝɟɧɚ FLT3 ɹɜɥɹɸɬɫɹ ɜɬɨɪɢɱɧɵɦɢ ɢ ɞɚɸɬ ɤɨɧɤɭɪɟɧɬɧɨɟ 
ɩɪɟɢɦɭɳɟɫɬɜɨ ɦɭɬɢɪɨɜɚɜɲɟɦɭ ɤɥɨɧɭ. ȼ ɤɨɧɟɱɧɨɦ ɢɬɨɝɟ, ɦɭɬɚɰɢɢ FLT3-ITD ɜ 
ɫɨɱɟɬɚɧɢɢ ɢ ɛɟɡ NPM1 ɦɭɬɚɰɢɣ ɞɚɸɬ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɣ ɢɫɯɨɞ ɬɟɱɟɧɢɹ 
ɡɚɛɨɥɟɜɚɧɢɹ ɩɪɢ ɜɵɫɨɤɨɦ ɭɪɨɜɧɟ ɚɥɥɟɥɶɧɨɣ ɧɚɝɪɭɡɤɢ. Ⱦɥɹ ɜɵɹɜɥɟɧɢɹ ɷɬɢɯ 
ɦɭɬɚɰɢɣ ɛɵɥ ɢɫɩɨɥɶɡɨɜɚɧ ɦɟɬɨɞ ɮɪɚɝɦɟɧɬɧɨɝɨ ɚɧɚɥɢɡɚ, ɩɨɫɤɨɥɶɤɭ ɨɧ ɫɩɨɫɨɛɟɧ 
ɜɵɹɜɢɬɶ ɦɭɬɚɰɢɢ ɜ ɨɛɪɚɡɰɟ ɧɚɱɢɧɚɹ ɨɬ 5% ɩɪɢɫɭɬɫɬɜɢɹ ɦɭɬɚɧɬɧɨɝɨ ɚɥɥɟɥɹ. 

Ɋɚɧɟɟ ɜ ɧɚɲɟɣ ɥɚɛɨɪɚɬɨɪɢɢ ɛɵɥɢ ɪɚɡɪɚɛɨɬɚɧɵ ɬɟɫɬ-ɫɢɫɬɟɦɵ ɞɥɹ 
ɜɵɹɜɥɟɧɢɹ ɢ ɤɨɥɢɱɟɫɬɜɟɧɧɨɝɨ ɚɧɚɥɢɡɚ ɦɭɬɚɰɢɣ ɜ ɝɟɧɚɯ FLT3 ɢ NPM1 ɧɚ ɨɫɧɨɜɟ 
ɮɪɚɝɦɟɧɬɧɨɝɨ ɚɧɚɥɢɡɚ. ɂɫɩɨɥɶɡɨɜɚɧɢɟ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɬɟɫɬ-ɫɢɫɬɟɦɵ ɩɨɡɜɨɥɢɥɨ 
ɜɵɹɜɢɬɶ ɭ 3 ɢɡ 10 ɩɚɰɢɟɧɬɨɜ FLT3 ɢ/ɢɥɢ NPM1 ɦɭɬɚɰɢɢ; ɨɩɪɟɞɟɥɢɬɶ ɭɪɨɜɟɧɶ 
ɚɥɥɟɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ɦɭɬɚɧɬɧɨɝɨ ɚɥɥɟɥɹ ɢ ɞɥɢɧɭ ɬɚɧɞɟɦɧɨɝɨ ɩɨɜɬɨɪɚ ɜ ɫɥɭɱɚɟ 
FLT3-ITD ɦɭɬɚɰɢɣ. Ɋɟɡɭɥɶɬɚɬɵ, ɩɨɥɭɱɟɧɧɵɟ ɩɪɢ ɢɫɩɨɥɶɡɨɜɚɧɢɢ ɮɪɚɝɦɟɧɬɧɨɝɨ 
ɚɧɚɥɢɡɚ ɫɨɨɬɜɟɬɫɬɜɭɸɬ ɪɟɡɭɥɶɬɚɬɚɦ, ɩɨɥɭɱɟɧɧɵɦ ɩɪɢ ɩɪɨɜɟɞɟɧɢɢ ɞɪɭɝɢɯ 
ɦɨɥɟɤɭɥɹɪɧɨ-ɝɟɧɟɬɢɱɟɫɤɢɯ ɬɟɯɧɨɥɨɝɢɣ (ɫɟɤɜɟɧɢɪɨɜɚɧɢɟ ɩɨ ɋɟɧɝɟɪɭ ɢ ɞɪ.). ɇɚ 
ɨɫɧɨɜɚɧɢɢ ɤɥɢɧɢɤɨ-ɥɚɛɨɪɚɬɨɪɧɵɯ ɞɚɧɧɵɯ ɢ ɢɫɯɨɞɨɜ ɡɚɛɨɥɟɜɚɧɢɹ ɦɨɠɧɨ 
ɩɪɟɞɩɨɥɨɠɢɬɶ ɜɤɥɚɞ ɦɭɬɚɰɢɣ ɜ ɷɜɨɥɸɰɢɸ ɡɚɛɨɥɟɜɚɧɢɹ. 
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ABSTRACT 

Master’s dissertation on "Analysis of driver mutations in AML" contains 59 
pages of a text document, 23 illustrations, 7 tables and 53 used sources. 

 
ACUTE MYELOID LEUKEMIA, FLT3 GENE, FLT3-ITD MUTATIONS, 

FLT3-TKD MUTATIONS, NPM1 GENE SOMATIC MUTATIONS, DRIVER 
MUTATIONS, FRAGMENT ANALYSIS, ALLELE BURDEN. 

Aim of the work – to analysis of somatic mutations in the FLT3 and NPM1 
genes by fragment analysis in patients with AML. 

Based on this goal, the following objectives were formulated: 
1. To analyze the DNA of patients diagnosed with AML using a test system 

developed on the basis of fragment analysis for the presence of FLT3-ITD and 
FLT3-TKD mutations with the determination of the level of allelic burden. 
2. Analyze the DNA of patients diagnosed with AML using a test system 
developed on the basis of fragment analysis for the presence of NPM1 
mutations with the determination of the level of allelic burden. 
3. Compare the obtained data on the presence of mutations with clinical 
and laboratory data. 

 
The relevance of the Master’s dissertation is that mutations in the NPM1 gene 

are initiators for a disease such as AML, at the same time, mutations in the FLT3 
gene are secondary and give a competitive advantage to the mutated clone. 
Ultimately, FLT3-ITD mutations in combination with and without NPM1 mutations 
give an unfavorable outcome of the course of the disease at a high level of allelic 
burden. To identify these mutations, the fragment analysis method was used, since it 
is able to detect mutations in the sample starting from 5% of the presence of the 
mutant allele. 

Previously, our laboratory developed test systems for the detection and 
quantitative analysis of mutations in the FLT3 and NPM1 genes based on fragment 
analysis. The use of the developed test system made it possible to detect FLT3 and / 
or NPM1 mutations in 3 out of 10 patients; determine the level of allelic load of the 
mutant allele and the length of the tandem repeat in the case of FLT3-ITD mutations. 
The results obtained using fragment analysis correspond to the results obtained when 
carrying out other molecular genetic technologies (Sanger sequencing, etc.). On the 
basis of clinical and laboratory data and the outcomes of the disease, it is possible to 
assume the contribution of mutations to the evolution of the disease. 
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ȼȼȿȾȿɇɂȿ 
 

Ɉɫɬɪɵɣ ɦɢɟɥɨɢɞɧɵɣ ɥɟɣɤɨɡ (ɈɆɅ) ɹɜɥɹɟɬɫɹ ɧɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦ 

ɨɫɬɪɵɦ ɥɟɣɤɨɡɨɦ ɭ ɜɡɪɨɫɥɵɯ, ɧɚ ɧɟɝɨ ɩɪɢɯɨɞɢɬɫɹ ~ 80% ɫɥɭɱɚɟɜ ɜ ɷɬɨɣ ɝɪɭɩɩɟ 

ɡɚɛɨɥɟɜɚɧɢɣ [1]. Ʉɪɭɩɧɵɟ ɯɪɨɦɨɫɨɦɧɵɟ ɬɪɚɧɫɥɨɤɚɰɢɢ, ɚ ɬɚɤɠɟ ɦɭɬɚɰɢɢ ɜ 

ɝɟɧɚɯ, ɭɱɚɫɬɜɭɸɳɢɯ ɜ ɝɟɦɨɩɨɷɬɢɱɟɫɤɨɣ ɩɪɨɥɢɮɟɪɚɰɢɢ ɢ ɞɢɮɮɟɪɟɧɰɢɪɨɜɤɟ, 

ɩɪɢɜɨɞɹɬ ɤ ɧɚɤɨɩɥɟɧɢɸ ɧɢɡɤɨɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɵɯ ɦɢɟɥɨɢɞɧɵɯ ɤɥɟɬɨɤ. 

ɉɨɞɨɛɧɨ ɛɨɥɶɲɢɧɫɬɜɭ ɫɩɨɪɚɞɢɱɟɫɤɢɯ ɡɥɨɤɚɱɟɫɬɜɟɧɧɵɯ ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɣ 

ɱɟɥɨɜɟɤɚ, ɈɆɅ ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɫɥɨɠɧɨɟ ɞɢɧɚɦɢɱɟɫɤɨɟ ɡɚɛɨɥɟɜɚɧɢɟ, 

ɯɚɪɚɤɬɟɪɢɡɭɸɳɟɟɫɹ ɦɧɨɠɟɫɬɜɟɧɧɵɦɢ ɫɨɦɚɬɢɱɟɫɤɢ ɩɪɢɨɛɪɟɬɟɧɧɵɦɢ 

ɦɭɬɚɰɢɹɦɢ-ɞɪɚɣɜɟɪɚɦɢ, ɫɨɫɭɳɟɫɬɜɭɸɳɢɦɢ ɤɨɧɤɭɪɢɪɭɸɳɢɦɢ ɤɥɨɧɚɦɢ ɢ 

ɷɜɨɥɸɰɢɟɣ ɡɚɛɨɥɟɜɚɧɢɹ ɫ ɬɟɱɟɧɢɟɦ ɜɪɟɦɟɧɢ. ɈɆɅ – ɨɱɟɧɶ ɧɟɨɞɧɨɪɨɞɧɨɟ 

ɡɚɛɨɥɟɜɚɧɢɟ; ɯɨɬɹ ɫɥɭɱɚɢ ɦɨɝɭɬ ɛɵɬɶ ɪɚɡɞɟɥɟɧɵ ɧɚ ɝɪɭɩɩɵ ɛɥɚɝɨɩɪɢɹɬɧɨɝɨ, 

ɩɪɨɦɟɠɭɬɨɱɧɨɝɨ ɢ ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɝɨ ɪɢɫɤɚ ɧɚ ɨɫɧɨɜɟ ɢɯ ɰɢɬɨɝɟɧɟɬɢɱɟɫɤɨɝɨ 

ɩɪɨɮɢɥɹ, ɩɪɨɝɧɨɡ ɜ ɪɚɦɤɚɯ ɷɬɢɯ ɤɚɬɟɝɨɪɢɣ ɲɢɪɨɤɨ ɜɚɪɶɢɪɭɟɬɫɹ [2]. 

ɇɚɢɛɨɥɟɟ ɪɚɫɩɪɨɫɬɪɚɧɟɧɧɵɦɢ ɢ ɩɪɨɝɧɨɫɬɢɱɟɫɤɢ ɢ ɞɢɚɝɧɨɫɬɢɱɟɫɤɢ 

ɡɧɚɱɢɦɵɦɢ ɫɱɢɬɚɸɬɫɹ ɦɭɬɚɰɢɢ ɜ ɝɟɧɚɯ FLT3 ɢ NMP1. Ɇɭɬɚɰɢɢ ɜ FLT3 ɱɚɳɟ 

ɜɫɟɝɨ ɜɨɡɧɢɤɚɸɬ ɜ ɜɢɞɟ ITD ɜɧɭɬɪɢ ɪɚɦɤɢ ɫɱɢɬɵɜɚɧɢɹ, ɥɨɤɚɥɢɡɨɜɚɧɧɵɯ ɜ 

ɚɭɬɨɢɧɝɢɛɢɬɨɪɧɨɦ ɸɤɫɬɚɦɟɦɛɪɚɧɧɨɦ ɞɨɦɟɧɟ ɪɟɰɟɩɬɨɪɚ, ɢ ɪɟɠɟ ɜ ɜɢɞɟ 

ɬɨɱɟɱɧɵɯ ɦɭɬɚɰɢɣ ɜ ɞɨɦɟɧɟ ɬɢɪɨɡɢɧɤɢɧɚɡɵ (TKD). ɂɫɫɥɟɞɨɜɚɧɢɹ ɫɨɜɪɟɦɟɧɧɨɣ 

ɥɢɬɟɪɚɬɭɪɵ ɩɨɤɚɡɵɜɚɸɬ, ɱɬɨ ɫɬɚɬɭɫ FLT3 ɪɚɡɜɢɜɚɟɬɫɹ ɜ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ 

ɤɨɧɬɢɧɭɭɦɚ ɡɚɛɨɥɟɜɚɧɢɹ (ɤɥɨɧɚɥɶɧɚɹ ɷɜɨɥɸɰɢɹ), ɧɚɩɪɢɦɟɪ, ɤɨɝɞɚ ɈɆɅ 

ɩɪɢɨɛɪɟɬɚɸɬ FLT3 ɦɭɬɚɰɢɢ ɩɪɢ ɪɟɰɢɞɢɜɟ, ɬɨɝɞɚ ɤɚɤ ɧɚ ɦɨɦɟɧɬ ɩɨɫɬɚɧɨɜɤɢ 

ɞɢɚɝɧɨɡɚ ɢɯ ɧɟ ɛɵɥɨ [3]. Ʉɥɢɧɢɱɟɫɤɢ ɦɭɬɚɰɢɢ FLT3-ITD ɫɜɹɡɚɧɵ ɫ ɛɨɥɟɟ 

ɪɚɧɧɢɦ ɜɪɟɦɟɧɟɦ ɞɨ ɪɟɰɢɞɢɜɚ ɢ ɛɨɥɟɟ ɧɢɡɤɨɣ ɨɛɳɟɣ ɜɵɠɢɜɚɟɦɨɫɬɶɸ (Ɉȼ). 

FLT3-TKD ɦɭɬɚɰɢɢ ɱɚɫɬɨ ɫɜɹɡɵɜɚɸɬ ɫ ɪɟɡɢɫɬɟɧɬɧɨɫɬɶɸ ɤ ɬɚɪɝɟɬɧɵɦ 

ɩɪɟɩɚɪɚɬɚɦ. ɉɪɢ ɦɭɬɚɰɢɢ NMP1 ɩɪɨɢɫɯɨɞɢɬ ɜɫɬɚɜɤɚ 4 ɧɭɤɥɟɨɬɢɞɨɜ, ɤɨɬɨɪɚɹ 

ɫɩɨɫɨɛɫɬɜɭɟɬ ɜɨɡɧɢɤɧɨɜɟɧɢɸ ɞɨɩɨɥɧɢɬɟɥɶɧɨɝɨ ɫɢɝɧɚɥɚ ɹɞɟɪɧɨɝɨ ɷɤɫɩɨɪɬɚ. 

Ɇɭɬɚɰɢɢ NMP1 ɯɚɪɚɤɬɟɪɢɡɭɸɬ ɛɥɚɝɨɩɪɢɹɬɧɵɣ ɩɪɨɝɧɨɡ, ɟɫɥɢ ɜɵɹɜɥɹɸɬɫɹ ɛɟɡ 

FLT3 –ITD. 
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ȼɵɹɜɥɟɧɢɟ ɩɨɜɬɨɪɹɸɳɢɯɫɹ ɝɟɧɟɬɢɱɟɫɤɢɯ ɦɭɬɚɰɢɣ ɜ ɝɟɧɚɯ FLT3 ɢ NMP1, 

ɩɨɦɨɝɚɟɬ ɭɬɨɱɧɢɬɶ ɢɧɞɢɜɢɞɭɚɥɶɧɵɣ ɩɪɨɝɧɨɡ ɢ ɜɵɛɪɚɬɶ ɩɪɚɜɢɥɶɧɭɸ ɫɬɪɚɬɟɝɢɸ 

ɥɟɱɟɧɢɹ [4]. 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɰɟɥɶɸ ɞɚɧɧɨɣ ɪɚɛɨɬɵ ɹɜɢɥɫɹ ɚɧɚɥɢɡ ɫɨɦɚɬɢɱɟɫɤɢɯ 

ɦɭɬɚɰɢɣ ɜ ɝɟɧɚɯ FLT3 ɢ NPM1 ɦɟɬɨɞɨɦ ɮɪɚɝɦɟɧɬɧɨɝɨ ɚɧɚɥɢɡɚ ɭ ɩɚɰɢɟɧɬɨɜ ɫ 

ɈɆɅ. 

ɂɫɯɨɞɹ ɢɡ ɩɨɫɬɚɜɥɟɧɧɨɣ ɰɟɥɢ, ɛɵɥɢ ɫɮɨɪɦɭɥɢɪɨɜɚɧɵ ɫɥɟɞɭɸɳɢɟ ɡɚɞɚɱɢ: 

1. ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ȾɇɄ ɩɚɰɢɟɧɬɨɜ ɫ ɞɢɚɝɧɨɡɨɦ ɈɆɅ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɧɚ ɨɫɧɨɜɟ ɮɪɚɝɦɟɧɬɧɨɝɨ ɚɧɚɥɢɡɚ ɬɟɫɬ-

ɫɢɫɬɟɦɵ ɧɚ ɧɚɥɢɱɢɟ FLT3-ITD ɢ FLT3-TKD ɦɭɬɚɰɢɣ ɫ ɨɩɪɟɞɟɥɟɧɢɟɦ 

ɭɪɨɜɧɹ ɚɥɥɟɥɶɧɨɣ ɧɚɝɪɭɡɤɢ. 

2. ɉɪɨɚɧɚɥɢɡɢɪɨɜɚɬɶ ȾɇɄ ɩɚɰɢɟɧɬɨɜ ɫ ɞɢɚɝɧɨɡɨɦ ɈɆɅ ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɪɚɡɪɚɛɨɬɚɧɧɨɣ ɧɚ ɨɫɧɨɜɟ ɮɪɚɝɦɟɧɬɧɨɝɨ ɚɧɚɥɢɡɚ ɬɟɫɬ-

ɫɢɫɬɟɦɵ ɧɚ ɧɚɥɢɱɢɟ NPM1 ɦɭɬɚɰɢɣ ɫ ɨɩɪɟɞɟɥɟɧɢɟɦ ɭɪɨɜɧɹ ɚɥɥɟɥɶɧɨɣ 

ɧɚɝɪɭɡɤɢ. 

3. ɋɨɩɨɫɬɚɜɢɬɶ ɩɨɥɭɱɟɧɧɵɟ ɞɚɧɧɵɟ ɨ ɧɚɥɢɱɢɢ ɦɭɬɚɰɢɣ ɫ ɤɥɢɧɢɤɨ-

ɥɚɛɨɪɚɬɨɪɧɵɦɢ ɞɚɧɧɵɦɢ. 
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ɈɋɇɈȼɇȺə ɑȺɋɌɖ 

1. ɈȻɁɈɊ ɅɂɌȿɊȺɌɍɊɕ 

1.1 Ɉɫɬɪɵɣ ɦɢɟɥɨɢɞɧɵɣ ɥɟɣɤɨɡ  

 
Ɉɫɬɪɵɣ ɦɢɟɥɨɢɞɧɵɣ ɥɟɣɤɨɡ (ɈɆɅ) – ɡɥɨɤɚɱɟɫɬɜɟɧɧɨɟ ɤɥɨɧɚɥɶɧɨɟ 

ɡɚɛɨɥɟɜɚɧɢɟ, ɯɚɪɚɤɬɟɪɢɡɭɸɳɟɟɫɹ ɢɡɦɟɧɟɧɢɹɦɢ ɢ ɧɢɡɤɢɦ ɭɪɨɜɧɟɦ ɩɪɨɢɡɜɨɞɫɬɜɚ 

ɡɞɨɪɨɜɵɯ ɝɟɦɨɩɨɷɬɢɱɟɫɤɢɯ ɤɥɟɬɨɤ; ɷɬɢ ɢɡɦɟɧɟɧɢɹ ɩɨɞɚɜɥɹɸɬ ɞɢɮɮɟɪɟɧɰɢɪɨɜɤɭ 

ɤɥɟɬɨɤ ɢ ɜɵɡɵɜɚɸɬ ɩɪɨɥɢɮɟɪɚɰɢɸ ɢɥɢ ɧɚɤɨɩɥɟɧɢɟ ɛɥɚɫɬɧɵɯ ɤɥɟɬɨɤ [5]. Ȼɥɚɫɬɵ 

ɡɚɦɟɧɹɸɬ ɧɨɪɦɚɥɶɧɭɸ ɤɪɨɜɟɬɜɨɪɧɭɸ ɬɤɚɧɶ, ɩɪɨɜɨɰɢɪɭɹ ɩɨɹɜɥɟɧɢɟ ɰɢɬɨɩɟɧɢɢ. 

ɇɚɤɨɩɥɟɧɢɟ ɧɟɡɪɟɥɵɯ ɤɥɟɬɨɤ ɧɚɱɢɧɚɟɬɫɹ ɜ ɤɨɫɬɧɨɦ ɦɨɡɝɟ, ɧɨ ɜ ɛɨɥɶɲɢɧɫɬɜɟ 

ɫɥɭɱɚɟɜ ɬɚɤɠɟ ɛɵɫɬɪɨ ɧɚɤɚɩɥɢɜɚɟɬɫɹ ɜ ɤɪɨɜɢ, ɚ ɢɧɨɝɞɚ ɪɚɫɩɪɨɫɬɪɚɧɹɟɬɫɹ ɧɚ 

ɞɪɭɝɢɟ ɱɚɫɬɢ ɬɚɤɢɯ ɨɪɝɚɧɨɜ, ɤɚɤ ɥɢɦɮɚɬɢɱɟɫɤɢɟ ɭɡɥɵ, ɫɟɥɟɡɟɧɤɚ, ɩɟɱɟɧɶ, ɹɢɱɤɢ 

ɢ ɰɟɧɬɪɚɥɶɧɚɹ ɧɟɪɜɧɚɹ ɫɢɫɬɟɦɚ [6].  

Ʉɥɚɫɫɢɮɢɤɚɰɢɹ ȼɫɟɦɢɪɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ (ȼɈɁ) (2016) 

ɩɨɞɪɚɡɞɟɥɹɟɬ ɜɫɟ ɈɆɅ, ɨɫɧɨɜɵɜɚɹɫɶ ɧɚ ɢɯ ɰɢɬɨɝɟɧɟɬɢɱɟɫɤɢɯ ɢ ɦɨɥɟɤɭɥɹɪɧɨ-

ɝɟɧɟɬɢɱɟɫɤɢɯ ɨɫɨɛɟɧɧɨɫɬɹɯ, ɢ ɢɦɟɧɧɨ ɷɬɢ ɨɫɨɛɟɧɧɨɫɬɢ ɮɨɪɦɢɪɭɸɬ ɤɥɢɧɢɤɨ-

ɩɚɬɨɥɨɝɢɱɟɫɤɢɟ ɝɪɭɩɩɵ ɈɆɅ ɫ ɭɫɬɨɣɱɢɜɨ ɜɵɹɜɥɹɟɦɵɦɢ ɝɟɧɟɬɢɱɟɫɤɢɦɢ 

ɚɧɨɦɚɥɢɹɦɢ [7]: 

 ɈɆɅ ɫ t(8;21)(q22;q22); RUNX1-RUNX1T1 

 ɈɆɅ ɫ inv(16)(p13.1q22) ɢɥɢ t(16;16)(p13.1;q22); CBFB-

MYH11 

 Ɉɫɬɪɵɣ ɩɪɨɦɢɟɥɨɰɢɬɚɪɧɵɣ ɥɟɣɤɨɡ ɫ t(15;17)(q22;q12); PML-

RARA 

 ɈɆɅ ɫ t(9;11)(p22;q23); MLLT3-MLL 

 ɈɆɅ ɫ t(6;9)(p23;q34); DEK-NUP214 

 ɈɆɅ ɫ inv(3)(q21q26.2) ɢɥɢ t(3;3)(q21;q26.2); RPN1-EVI1 

 ɈɆɅ (ɦɟɝɚɤɚɪɢɨɛɥɚɫɬɧɵɣ) ɫ t(1;22)(p13;q13); RBM15-MKL1 

 ɈɆɅ ɫ BCR/ABL1 

 ɈɆɅ ɫ ɝɟɧɧɵɦɢ ɦɭɬɚɰɢɹɦɢ: 
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 ɈɆɅ ɫ ɦɭɬɢɪɨɜɚɧɧɵɦ ɝɟɧɨɦ NPM1 

 ɈɆɅ ɫ ɛɢɚɥɥɟɥɶɧɨɣ ɦɭɬɚɰɢɟɣ ɝɟɧɚ CEBPA 

 ɈɆɅ ɫ ɦɭɬɢɪɨɜɚɧɧɵɦ ɝɟɧɨɦ RUNX1 

 ɈɆɅ ɫ ɢɡɦɟɧɟɧɢɹɦɢ, ɫɜɹɡɚɧɧɵɦɢ ɫ ɦɢɟɥɨɞɢɫɩɥɚɡɢɟɣ 

 Ɇɢɟɥɨɢɞɧɵɟ ɧɟɨɩɥɚɡɢɢ, ɫɜɹɡɚɧɧɵɟ ɫ ɩɪɟɞɲɟɫɬɜɭɸɳɟɣ ɏɌ 

 ɈɆɅ, ɩɨ-ɞɪɭɝɨɦɭ ɧɟ ɫɩɟɰɢɮɢɰɢɪɨɜɚɧɧɵɟ (NOS) 

 Ɇɢɟɥɨɢɞɧɚɹ ɫɚɪɤɨɦɚ (ɫɢɧɨɧɢɦ: ɷɤɫɬɪɚɦɟɞɭɥɥɹɪɧɚɹ ɦɢɟɥɨɢɞɧɚɹ 

ɨɩɭɯɨɥɶ, ɝɪɚɧɭɥɨɰɢɬɚɪɧɚɹ ɫɚɪɤɨɦɚ, ɯɥɨɪɨɦɚ) 

 Ɇɢɟɥɨɢɞɧɵɟ ɨɩɭɯɨɥɢ, ɫɜɹɡɚɧɧɵɟ ɫ ɫɢɧɞɪɨɦɨɦ Ⱦɚɭɧɚ 

 Ɉɩɭɯɨɥɶ ɢɡ ɩɥɚɡɦɚɰɢɬɨɢɞɧɵɯ ɞɟɧɞɪɢɬɧɵɯ ɤɥɟɬɨɤ 

 Ɉɫɬɪɵɟ ɥɟɣɤɨɡɵ ɧɟɨɩɪɟɞɟɥɟɧɧɨɣ ɥɢɧɢɢ ɞɢɮɮɟɪɟɧɰɢɪɨɜɤɢ 

 

Ɏɪɚɧɤɨ-ɚɦɟɪɢɤɚɧɫɤɨ-ɛɪɢɬɚɧɫɤɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ (ɎȺȻ) ɩɨɞɪɚɡɞɟɥɹɟɬ 

ɈɆɅ ɧɚ 9 ɩɨɞɜɢɞɨɜ, ɨɬ Ɇ0 ɩɨ M8, ɨɫɧɨɜɵɜɚɹɫɶ ɧɚ ɬɢɩɚɯ ɤɥɟɬɨɤ – 

ɩɪɟɞɲɟɫɬɜɟɧɧɢɰ ɥɟɣɤɨɰɢɬɨɜ, ɢ ɧɚ ɫɬɟɩɟɧɢ ɡɪɟɥɨɫɬɢ ɢɡɦɟɧёɧɧɵɯ ɤɥɟɬɨɤ. 

Ɉɩɪɟɞɟɥɟɧɢɟ ɡɥɨɤɚɱɟɫɬɜɟɧɧɵɯ ɤɥɟɬɨɤ ɩɪɨɜɨɞɹɬ ɧɚ ɨɫɧɨɜɚɧɢɢ ɜɧɟɲɧɢɯ 

ɩɪɢɡɧɚɤɨɜ ɩɪɢ ɫɜɟɬɨɜɨɣ ɦɢɤɪɨɫɤɨɩɢɢ ɢ/ɢɥɢ ɰɢɬɨɝɟɧɟɬɢɱɟɫɤɢ, ɜɵɹɜɥɹɹ ɥɟɠɚɳɢɟ 

ɜ ɨɫɧɨɜɟ ɨɬɤɥɨɧɟɧɢɣ ɢɡɦɟɧɟɧɢɹ ɜ ɯɪɨɦɨɫɨɦɚɯ. ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɩɨɞɜɢɞɚ 

ɪɚɡɧɢɬɫɹ ɩɪɨɝɧɨɡ ɢ ɨɬɜɟɬ ɧɚ ɥɟɱɟɧɢɟ. ɇɟɫɦɨɬɪɹ ɧɚ ɩɪɟɢɦɭɳɟɫɬɜɚ 

ɤɥɚɫɫɢɮɢɤɚɰɢɢ ȼɈɁ, ɫɢɫɬɟɦɚ ɎȺȻ ɞɨ ɫɢɯ ɩɨɪ ɲɢɪɨɤɨ ɩɪɢɦɟɧɹɟɬɫɹ. ɉɨ ɎȺȻ 

ɫɭɳɟɫɬɜɭɟɬ ɞɟɜɹɬɶ ɩɨɞɬɢɩɨɜ ɈɆɅ (ɬɚɛɥɢɰɚ 1) [8]. 

 
Ɍɚɛɥɢɰɚ 1 – Ɏɪɚɧɤɨ-ɚɦɟɪɢɤɚɧɫɤɨ-ɛɪɢɬɚɧɫɤɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɈɆɅ 

ɉɨɞɜɢɞ ɇɚɡɜɚɧɢɟ 
ɐɢɬɨɝɟɧɟɬɢɱɟɫɤɢɟ 

ɢɡɦɟɧɟɧɢɹ 

Ɇ0 
ɦɢɧɢɦɚɥɶɧɨ-ɞɢɮɮɟɪɟɧɰɢɪɨɜɚɧɧɵɣ 
ɨɫɬɪɵɣ ɦɢɟɥɨɛɥɚɫɬɧɵɣ ɥɟɣɤɨɡ  

Ɇ1 
ɨɫɬɪɵɣ ɦɢɟɥɨɛɥɚɫɬɧɵɣ ɥɟɣɤɨɡ ɛɟɡ 
ɫɨɡɪɟɜɚɧɢɹ 

 

Ɇ2 
ɨɫɬɪɵɣ ɦɢɟɥɨɛɥɚɫɬɧɵɣ ɥɟɣɤɨɡ ɫ 
ɫɨɡɪɟɜɚɧɢɟɦ 

t(8;21)(q22;q22), t(6;9) 

Ɇ3 ɨɫɬɪɵɣ ɩɪɨɦɢɟɥɨɰɢɬɚɪɧɵɣ ɥɟɣɤɨɡ t(15;17) 
Ɇ4 ɨɫɬɪɵɣ ɦɢɟɥɨɦɨɧɨɰɢɬɚɪɧɵɣ ɥɟɣɤɨɡ inv(16)(p13q22), del(16q) 

Ɇ4eo ɨɫɬɪɵɣ ɦɢɟɥɨɦɨɧɨɰɢɬɚɪɧɵɣ ɥɟɣɤɨɡ ɫ inv(16), t(16;16) 
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ɷɨɡɢɧɨɮɢɥɢɟɣ ɤɨɫɬɧɨɝɨ ɦɨɡɝɚ 

Ɇ5 
ɨɫɬɪɵɣ ɦɨɧɨɛɥɚɫɬɧɵɣ ɥɟɣɤɨɡ (Ɇ5a) ɢɥɢ 
ɨɫɬɪɵɣ ɦɨɧɨɰɢɬɚɪɧɵɣ ɥɟɣɤɨɡ (Ɇ5b) 

del (11q), t(9;11), t(11;19) 

Ɇ6 

ɨɫɬɪɵɟ ɷɪɢɬɪɨɢɞɧɵɟ ɥɟɣɤɨɡɵ, ɜɤɥɸɱɚɹ 
ɨɫɬɪɵɣ ɷɪɢɬɪɨɥɟɣɤɨɡ (M6a), ɨɱɟɧɶ 
ɪɟɞɤɢɣ ɨɫɬɪɵɣ ɱɢɫɬɵɣ ɷɪɢɬɪɨɢɞɧɵɣ 
ɥɟɣɤɨɡ (M6b) ɢ ɨɫɬɪɵɣ ɫɦɟɲɚɧɧɵɣ 
ɷɪɢɬɪɨɥɟɣɤɨɡ ɢ ɱɢɫɬɵɣ ɷɪɢɬɪɨɢɞɧɵɣ 
ɥɟɣɤɨɡ (M6c) 

 

Ɇ7 ɨɫɬɪɵɣ ɦɟɝɚɤɚɪɢɨɛɥɚɫɬɧɵɣ ɥɟɣɤɨɡ t(1;22) 
Ɇ8 ɨɫɬɪɵɣ ɛɚɡɨɮɢɥɶɧɵɣ ɥɟɣɤɨɡ  

 
Ɇɟɠɞɭɧɚɪɨɞɧɚɹ ɝɪɭɩɩɚ ɷɤɫɩɟɪɬɨɜ (European Leukemia Net – ELN) ɜ 2010 

ɝ. ɩɪɟɞɥɨɠɢɥɚ ɫɬɚɧɞɚɪɬɢɡɢɪɨɜɚɧɧɭɸ ɫɢɫɬɟɦɭ ɤɨɪɪɟɥɹɰɢɢ ɰɢɬɨɝɟɧɟɬɢɱɟɫɤɢɯ ɢ 

ɦɨɥɟɤɭɥɹɪɧɵɯ ɚɧɨɦɚɥɢɣ ɩɪɢ ɈɆɅ ɫ ɢɫɯɨɞɨɦ ɬɟɪɚɩɢɢ. ɋɥɟɞɫɬɜɢɟɦ ɷɬɨɝɨ 

ɹɜɢɥɨɫɶ ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɩɚɰɢɟɧɬɨɜ ɫ ɈɆɅ ɩɪɢ ɰɢɬɨɝɟɧɟɬɢɱɟɫɤɢ ɧɨɪɦɚɥɶɧɨɦ 

ɤɚɪɢɨɬɢɩɟ (ɇɄ-ɈɆɅ) ɧɚ ɬɪɢ ɩɪɨɝɧɨɫɬɢɱɟɫɤɢɟ ɝɪɭɩɩɵ ɧɚ ɨɫɧɨɜɚɧɢɢ 

ɦɨɥɟɤɭɥɹɪɧɨ- ɝɟɧɟɬɢɱɟɫɤɢɯ ɢɡɦɟɧɟɧɢɣ (ɬɚɛɥɢɰɚ 2)[8]. 

 
Ɍɚɛɥɢɰɚ 2 – ɉɪɨɝɧɨɫɬɢɱɟɫɤɢɟ ɝɪɭɩɩɵ, ɨɫɧɨɜɚɧɧɵɟ ɧɚ ɰɢɬɨɝɟɧɟɬɢɱɟɫɤɢɯ ɢ 

ɦɨɥɟɤɭɥɹɪɧɵɯ ɧɚɪɭɲɟɧɢɹɯ 

ɉɪɨɝɧɨɫɬɢɱɟɫɤɚɹ ɝɪɭɩɩɚ ɐɢɬɨɝɟɧɟɬɢɱɟɫɤɢɟ ɧɚɪɭɲɟɧɢɹ Ɇɨɥɟɤɭɥɹɪɧɵɟ ɧɚɪɭɲɟɧɢɹ 

Ȼɥɚɝɨɩɪɢɹɬɧɵɣ ɩɪɨɝɧɨɡ 

t(8;21)(q22;q22.1); RUNX1-
RUNX1T1 
inv(16)(p13.1q22) ɢɥɢ 
t(16;16)(p13.1;q22); 
CBFB-MYH11 

Ɇɭɬɚɰɢɢ NPM1 ɛɟɡ FLT3-
ITD ɢɥɢ ɫ FLT3-ITD ɢ ɫ 
ɧɢɡɤɨɣ ɚɥɥɟɥɶɧɨɣ 
ɧɚɝɪɭɡɤɨɣ* 
Ȼɢɚɥɥɟɥɶɧɚɹ ɦɭɬɚɰɢɹ 
CEBPA 

ɉɪɨɦɟɠɭɬɨɱɧɵɣ ɩɪɨɝɧɨɡ 

t(9;11)(p21.3;q23.3); MLLT3-
KMT2Ad 
ɐɢɬɨɝɟɧɟɬɢɱɟɫɤɢɟ ɚɧɨɦɚɥɢɢ, 
ɤɨɬɨɪɵɟ ɧɟ ɨɬɧɨɫɹɬɫɹ ɤ 
ɤɚɬɟɝɨɪɢɢ ɛɥɚɝɨɩɪɢɹɬɧɨɝɨ 
ɩɪɨɝɧɨɡɚ ɢɥɢ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɝɨ ɩɪɨɝɧɨɡɚ 

Ɇɭɬɚɰɢɢ NPM1 ɢ FLT3-ITD 
ɫ ɜɵɫɨɤɨɣ ɚɥɥɟɥɶɧɨɣ 
ɧɚɝɪɭɡɤɨɣ* 
Ⱦɢɤɢɣ ɬɢɩ ɝɟɧɚ NPM1 ɛɟɡ 
FLT3-ITD ɢɥɢ ɫ FLT3-ITD ɢ 
ɫ ɧɢɡɤɨɣ ɚɥɥɟɥɶɧɨɣ 
ɧɚɝɪɭɡɤɨɣ (ɩɪɢ ɨɬɫɭɬɫɬɜɢɢ 
ɰɢɬɨɝɟɧɟɬɢɱɟɫɤɢɯ ɤɪɢɬɟɪɢɟɜ 
ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɝɨ ɩɪɨɝɧɨɡɚ) 

ɇɟɛɥɚɝɨɩɪɢɹɬɧɵɣ ɩɪɨɝɧɨɡ 

t(6;9)(p23;q34.1); DEK-
NUP214 
t(v;11q23.3); ɩɟɪɟɫɬɪɨɣɤɢ 
KMT2A 
t(9;22)(q34.1;q11.2); BCR-
ABL1 
inv(3)(q21.3q26.2) ɢɥɢ 
t(3;3)(q21.3;q26.2); 

Ⱦɢɤɢɣ ɬɢɩ ɝɟɧɚ NPM1 ɢ 
FLT3-ITD ɫ ɜɵɫɨɤɨɣ 
ɚɥɥɟɥɶɧɨɣ ɧɚɝɪɭɡɤɨɣ* 
Ɇɭɬɚɰɢɢ RUNX1 
Ɇɭɬɚɰɢɢ ASXL1 
Ɇɭɬɚɰɢɢ TP53 
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GATA2,MECOM(EVI1) 
-5 ɢɥɢ del(5q); -7; -17/abn(17p) 
Ʉɨɦɩɥɟɤɫɧɵɣ ɤɚɪɢɨɬɢɩ 
Ɇɨɧɨɫɨɦɧɵɣ 
ɤɚɪɢɨɬɢɩ 

 

*  ɚɥɥɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ – ɷɬɨ ɫɨɨɬɧɨɲɟɧɢɟ ɱɢɫɥɚ ɦɭɬɚɧɬɧɵɯ ɚɥɥɟɥɟɣ ɤ ɚɥɥɟɥɹɦ ɞɢɤɨɝɨ 

ɬɢɩɚ. Ⱥɥɥɟɥɶɧɚɹ ɧɚɝɪɭɡɤɚ > 0.5 ɹɜɥɹɟɬɫɹ ɤɥɢɧɢɱɟɫɤɢ ɡɧɚɱɢɦɨɣ ɢ ɬɪɟɛɭɟɬ ɛɨɥɟɟ ɢɧɬɟɧɫɢɜɧɨɝɨ 

ɥɟɱɟɧɢɹ, ɬɚɤ ɤɚɤ ɹɜɥɹɟɬɫɹ ɩɪɨɝɧɨɫɬɢɱɟɫɤɢ ɧɟɛɥɚɝɨɩɪɢɹɬɧɨɣ. 

 

ɈɆɅ ɦɨɠɟɬ ɪɚɡɜɢɜɚɬɶɫɹ de novo, ɤɚɤ ɩɟɪɜɢɱɧɨɟ ɡɚɛɨɥɟɜɚɧɢɟ, ɢɥɢ ɱɟɪɟɡ 

ɛɥɚɫɬɧɭɸ ɬɪɚɧɫɮɨɪɦɚɰɢɸ ɦɢɟɥɨɩɪɨɥɢɮɟɪɚɬɢɜɧɵɯ ɧɟɨɩɥɚɡɢɣ. ɈɆɅ ɬɚɤɠɟ 

ɦɨɠɟɬ ɪɚɡɜɢɜɚɬɶɫɹ ɤɚɤ ɜɬɨɪɢɱɧɨɟ ɨɧɤɨɥɨɝɢɱɟɫɤɨɟ ɡɚɛɨɥɟɜɚɧɢɟ ɩɨɫɥɟ 

ɯɢɦɢɨɬɟɪɚɩɢɢ ɢɥɢ ɥɭɱɟɜɨɣ ɬɟɪɚɩɢɢ ɩɨ ɩɨɜɨɞɭ ɪɚɡɥɢɱɧɵɯ ɜɢɞɨɜ ɪɚɤɚ [8]. 

ɋɬɚɬɢɫɬɢɱɟɫɤɢɟ ɞɚɧɧɵɟ ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ ɩɨ Ɋɨɫɫɢɢ ɫɨɫɬɚɜɥɹɸɬ 1,32 

ɫɥɭɱɚɹ ɧɚ 100 ɬɵɫ. ɧɚɫɟɥɟɧɢɹ. Ɉɞɧɚɤɨ ɨɧɢ ɫɱɢɬɚɸɬɫɹ ɧɟɞɨɫɬɨɜɟɪɧɵɦɢ, 

ɩɨɫɤɨɥɶɤɭ ɞɢɚɝɧɨɫɬɢɤɚ ɈɆɅ ɧɚ ɧɟɞɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɨɦ ɭɪɨɜɧɟ. ɉɨ 

ɨɛɳɟɦɢɪɨɜɵɦ ɞɚɧɧɵɦ ɫɪɟɞɧɹɹ ɡɚɛɨɥɟɜɚɟɦɨɫɬɶ ɫɨɫɬɚɜɥɹɟɬ 3–5 ɱɟɥɨɜɟɤ ɧɚ 100 

ɬɵɫ. ɧɚɫɟɥɟɧɢɹ ɜ ɝɨɞ. ɉɪɢ ɱɢɫɥɟɧɧɨɫɬɢ ɧɚɫɟɥɟɧɢɹ 140 ɦɥɧ ɠɢɬɟɥɟɣ ɜ Ɋɨɫɫɢɢ 

ɪɚɫɱɟɬɧɵɣ ɩɨɤɚɡɚɬɟɥɶ ɡɚɛɨɥɟɜɚɟɦɨɫɬɢ (ɩɨ ɞɚɧɧɵɦ ȿɜɪɨɩɟɣɫɤɢɯ ɢ 

Ⱥɦɟɪɢɤɚɧɫɤɢɯ ɢɫɫɥɟɞɨɜɚɬɟɥɟɣ) ɞɨɥɠɟɧ ɫɨɫɬɚɜɥɹɬɶ ɨɤɨɥɨ 5 ɬɵɫ. ɡɚɛɨɥɟɜɲɢɯ. 

ɉɪɢ ɷɬɨɦ ɡɚɛɨɥɟɜɚɟɦɨɫɬɶ ɪɟɡɤɨ ɜɨɡɪɚɫɬɚɟɬ ɜ ɜɨɡɪɚɫɬɟ ɫɬɚɪɲɟ 60 ɥɟɬ ɢ 

ɫɨɫɬɚɜɥɹɟɬ 12–13 ɫɥɭɱɚɟɜ ɧɚ 100 ɬɵɫ. ɧɚɫɟɥɟɧɢɹ ɭ ɥɢɰ ɜ ɜɨɡɪɚɫɬɟ ɫɬɚɪɲɟ 80 ɥɟɬ. 

Ɇɟɞɢɚɧɚ ɜɨɡɪɚɫɬɚ ɞɢɚɝɧɨɫɬɢɤɢ ɈɆɅ ɞɥɹ Ɋɨɫɫɢɢ ɫɨɫɬɚɜɥɹɟɬ 53 ɝɨɞɚ, ɱɬɨ ɛɨɥɟɟ 

ɱɟɦ ɧɚ 10 ɥɟɬ ɦɟɧɶɲɟ, ɱɟɦ ɜ ɡɚɩɚɞɧɵɯ ɫɬɪɚɧɚɯ. Ɍɚɤɢɟ ɩɨɤɚɡɚɬɟɥɢ 

ɫɜɢɞɟɬɟɥɶɫɬɜɭɸɬ ɨ ɦɟɧɶɲɟɣ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɢ ɠɢɡɧɢ ɧɚɫɟɥɟɧɢɹ ɜ ɧɚɲɟɣ 

ɫɬɪɚɧɟ [8,9]. 

Ⱦɢɚɝɧɨɫɬɢɤɚ ɈɆɅ ɨɫɧɨɜɚɧɚ ɧɚ ɚɧɚɥɢɡɟ ɤɨɫɬɧɨɝɨ ɦɨɡɝɚ (ɄɆ) ɢ 

ɩɟɪɢɮɟɪɢɱɟɫɤɨɣ ɤɪɨɜɢ (ɉɄ) (ɩɨɥɧɵɣ ɚɧɚɥɢɡ ɤɪɨɜɢ ɢ ɛɥɚɫɬɨɜ). Ⱦɢɚɝɧɨɡ 

ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɪɢ ɧɚɥɢɱɢɢ 20% ɛɥɚɫɬɧɵɯ ɤɥɟɬɨɤ ɥɢɛɨ ɧɟɡɚɜɢɫɢɦɨ ɨɬ 

ɩɪɨɰɟɧɬɧɨɝɨ ɫɨɞɟɪɠɚɧɢɹ ɛɥɚɫɬɧɵɯ ɤɥɟɬɨɤ ɩɪɢ ɧɚɥɢɱɢɢ ɩɚɬɨɝɧɨɦɨɧɢɱɧɵɯ ɞɥɹ 
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ɈɆɅ ɯɪɨɦɨɫɨɦɧɵɯ ɚɧɨɦɚɥɢɣ: t(8;21)(q22; q22) AML/ETO, t(15;17)(q12; q11-12) 

PML/RAR-α, inv(16) ɢɥɢ t(16;16)(p12; q23) CBF/MYH11, t(1;22) [8]. 

Ʉɥɢɧɢɱɟɫɤɢɟ ɩɪɨɹɜɥɟɧɢɹ ɫɜɹɡɚɧɵ ɫ ɡɚɦɟɳɟɧɢɟɦ ɧɨɪɦɚɥɶɧɨɣ 

ɝɟɦɨɩɨɷɬɢɱɟɫɤɨɣ ɬɤɚɧɢ ɨɩɭɯɨɥɟɜɵɦɢ ɤɥɟɬɤɚɦɢ  (ɚɧɟɦɢɹ, ɬɪɨɦɛɨɰɢɬɨɩɟɧɢɹ, 

ɝɪɚɧɭɥɨɰɢɬɨɩɟɧɢɹ), ɢɧɮɢɥɶɬɪɚɰɢɟɣ ɢɦɢ ɪɚɡɥɢɱɧɵɯ ɨɪɝɚɧɨɜ ɢ ɩɪɨɞɭɤɰɢɟɣ 

ɪɚɡɥɢɱɧɵɯ ɰɢɬɨɤɢɧɨɜ. Ⱦɟɛɸɬ ɈɆɅ ɦɨɠɟɬ ɛɵɬɶ ɨɫɬɪɵɦ cɨ ɡɧɚɱɢɬɟɥɶɧɵɦ 

ɩɨɜɵɲɟɧɢɟɦ ɬɟɦɩɟɪɚɬɭɪɵ ɬɟɥɚ, ɪɟɡɤɨɣ ɫɥɚɛɨɫɬɶɸ, ɢɧɬɨɤɫɢɤɚɰɢɟɣ, 

ɤɪɨɜɨɬɨɱɢɜɨɫɬɶɸ, ɬɹɠɟɥɵɦɢ ɢɧɮɟɤɰɢɹɦɢ. Ɉɞɧɚɤɨ ɧɟɪɟɞɤɨ ɞɢɚɝɧɨɡ 

ɭɫɬɚɧɚɜɥɢɜɚɸɬ ɫɥɭɱɚɣɧɨ ɩɪɢ ɩɪɨɮɢɥɚɤɬɢɱɟɫɤɨɦ ɨɫɦɨɬɪɟ ɢɥɢ ɜ ɫɥɭɱɚɟ 

ɝɨɫɩɢɬɚɥɢɡɚɰɢɢ ɩɨ ɞɪɭɝɨɣ ɩɪɢɱɢɧɟ [8].  

ɉɪɢ ɜɫɟɯ ɥɟɣɤɨɡɚɯ ɫɭɳɟɫɬɜɭɟɬ ɧɟɫɤɨɥɶɤɨ ɨɫɧɨɜɧɵɯ ɷɬɚɩɨɜ ɬɟɪɚɩɢɢ – 

ɢɧɞɭɤɰɢɹ ɪɟɦɢɫɫɢɢ, ɤɨɧɫɨɥɢɞɚɰɢɹ, ɩɨɞɞɟɪɠɢɜɚɸɳɚɹ ɬɟɪɚɩɢɹ ɢ ɩɪɨɮɢɥɚɤɬɢɤɚ 

ɧɟɣɪɨɥɟɣɤɟɦɢɢ ɞɥɹ ɧɟɤɨɬɨɪɵɯ ɜɚɪɢɚɧɬɨɜ. ɉɟɪɢɨɞ ɧɚɱɚɥɶɧɨɝɨ ɥɟɱɟɧɢɹ, ɰɟɥɶɸ 

ɤɨɬɨɪɨɝɨ ɹɜɥɹɸɬɫɹ ɦɚɤɫɢɦɚɥɶɧɨ ɛɵɫɬɪɨɟ ɢ ɫɭɳɟɫɬɜɟɧɧɨɟ ɫɨɤɪɚɳɟɧɢɟ 

ɨɩɭɯɨɥɟɜɨɣ ɦɚɫɫɵ ɢ ɞɨɫɬɢɠɟɧɢɟ ɩɨɥɧɨɣ ɪɟɦɢɫɫɢɢ (ɉɊ), ɧɚɡɵɜɚɟɬɫɹ ɩɟɪɢɨɞɨɦ 

ɢɧɞɭɤɰɢɢ ɪɟɦɢɫɫɢɢ (ɨɛɵɱɧɨ 1–2 ɤɭɪɫɚ). ɂɦɟɧɧɨ ɜ ɷɬɨɬ ɩɟɪɢɨɞ ɧɚ ɮɨɧɟ 

ɩɪɢɦɟɧɟɧɢɹ ɰɢɬɨɫɬɚɬɢɱɟɫɤɢɯ ɫɪɟɞɫɬɜ ɤɨɥɢɱɟɫɬɜɨ ɥɟɣɤɟɦɢɱɟɫɤɢɯ ɤɥɟɬɨɤ ɜ 

ɤɨɫɬɧɨɦ ɦɨɡɝɟ ɭɦɟɧɶɲɚɟɬɫɹ ɩɪɢɦɟɪɧɨ ɜ 100 ɪɚɡ, ɬ. ɟ. ɜ ɦɨɦɟɧɬ ɤɨɧɫɬɚɬɚɰɢɢ ɉɊ 

ɜ ɤɨɫɬɧɨɦ ɦɨɡɝɟ ɦɨɪɮɨɥɨɝɢɱɟɫɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ ɦɟɧɟɟ 5 % ɨɩɭɯɨɥɟɜɵɯ ɤɥɟɬɨɤ. 

ɉɨɫɥɟ ɫɬɚɧɞɚɪɬɧɨɣ ɢɧɞɭɤɰɢɨɧɧɨɣ ɬɟɪɚɩɢɢ «7 + 3» ɢɥɢ ɬɟɪɚɩɢɢ ɚɧɚɥɨɝɢɱɧɨɣ 

ɢɧɬɟɧɫɢɜɧɨɫɬɢ ɨɰɟɧɤɚ ɨɬɜɟɬɚ ɨɛɵɱɧɨ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɧɚ 21–28 ɞɟɧɶ ɩɨɫɥɟ 

ɧɚɱɚɥɚ ɬɟɪɚɩɢɢ ɥɢɛɨ ɧɚ ɦɨɦɟɧɬ ɜɨɫɫɬɚɧɨɜɥɟɧɢɹ ɩɨɤɚɡɚɬɟɥɟɣ ɩɟɪɢɮɟɪɢɱɟɫɤɨɣ 

ɤɪɨɜɢ. ȿɫɥɢ ɉɊ ɩɨɫɥɟ 2 ɤɭɪɫɨɜ ɢɧɞɭɤɰɢɢ ɧɟ ɞɨɫɬɢɝɧɭɬɚ, ɤɨɧɫɬɚɬɢɪɭɟɬɫɹ 

ɩɟɪɜɢɱɧɚɹ ɪɟɡɢɫɬɟɧɬɧɨɫɬɶ, ɢ ɩɚɰɢɟɧɬɚɦ ɩɪɨɜɨɞɹɬ ɬɟɪɚɩɢɸ ɩɨ ɩɪɨɝɪɚɦɦɚɦ 

ɥɟɱɟɧɢɹ ɪɟɮɪɚɤɬɟɪɧɵɯ ɮɨɪɦ ɥɟɣɤɟɦɢɢ [8]. 

ȼɬɨɪɵɦ ɷɬɚɩɨɦ ɬɟɪɚɩɢɢ ɈɆɅ ɹɜɥɹɟɬɫɹ ɤɨɧɫɨɥɢɞɚɰɢɹ ɪɟɦɢɫɫɢɢ 

(ɡɚɤɪɟɩɥɟɧɢɟ ɞɨɫɬɢɝɧɭɬɨɝɨ ɩɪɨɬɢɜɨɨɩɭɯɨɥɟɜɨɝɨ ɷɮɮɟɤɬɚ). ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ ɜ 

ɛɨɥɶɲɢɧɫɬɜɟ ɫɥɭɱɚɟɜ ɤɨɧɫɨɥɢɞɚɰɢɹ – ɧɚɢɛɨɥɟɟ ɚɝɪɟɫɫɢɜɧɵɣ ɢ ɜɵɫɨɤɨɞɨɡɧɵɣ 

ɷɬɚɩ ɩɪɢ ɥɟɱɟɧɢɢ ɈɆɅ. Ɂɚɞɚɱɟɣ ɷɬɨɝɨ ɩɟɪɢɨɞɚ ɹɜɥɹɟɬɫɹ ɩɨ ɜɨɡɦɨɠɧɨɫɬɢ ɟɳɟ 
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ɛɨɥɶɲɟɟ ɭɦɟɧɶɲɟɧɢɟ ɱɢɫɥɚ ɨɫɬɚɸɳɢɯɫɹ ɩɨɫɥɟ ɢɧɞɭɤɰɢɢ ɥɟɣɤɟɦɢɱɟɫɤɢɯ ɤɥɟɬɨɤ 

[8]. 

ɉɨɫɥɟ ɤɨɧɫɨɥɢɞɚɰɢɢ (ɨɛɵɱɧɨ 1–2 ɤɭɪɫɚ) ɫɥɟɞɭɟɬ ɩɟɪɢɨɞ 

ɩɪɨɬɢɜɨɪɟɰɢɞɢɜɧɨɝɨ ɢɥɢ ɩɨɞɞɟɪɠɢɜɚɸɳɟɝɨ ɥɟɱɟɧɢɹ. ɉɪɢ ɪɚɡɧɵɯ ɜɚɪɢɚɧɬɚɯ 

ɈɅ ɞɥɢɬɟɥɶɧɨɫɬɶ, ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɢ ɫɨɫɬɚɜ ɩɨɞɞɟɪɠɢɜɚɸɳɟɣ ɬɟɪɚɩɢɢ ɪɚɡɥɢɱɧɵ, 

ɧɨ ɩɪɢɧɰɢɩ ɟɟ ɨɞɢɧɚɤɨɜ ɞɥɹ ɜɫɟɯ ɜɢɞɨɜ ɈɆɅ – ɩɪɨɞɨɥɠɟɧɢɟ ɰɢɬɨɫɬɚɬɢɱɟɫɤɨɝɨ 

ɢɥɢ ɬɚɪɝɟɬɧɨɝɨ ɜɨɡɞɟɣɫɬɜɢɹ ɧɚ ɜɨɡɦɨɠɧɨ ɨɫɬɚɸɳɢɣɫɹ ɨɩɭɯɨɥɟɜɵɣ ɤɥɨɧ [8]. 

Ⱦɥɹ ɦɧɨɝɢɯ ɩɚɰɢɟɧɬɨɜ ɫ ɈɆɅ ɤɥɸɱɟɜɵɦ ɷɬɚɩɨɦ ɥɟɱɟɧɢɹ ɹɜɥɹɟɬɫɹ ɚɥɥɨ-

ɌȽɋɄ. ɉɨɞ ɷɬɢɦ ɬɟɪɦɢɧɨɦ ɨɛɴɟɞɢɧɟɧɚ ɌȽɋɄ ɤɨɫɬɧɨɝɨ ɦɨɡɝɚ, ɩɟɪɢɮɟɪɢɱɟɫɤɨɣ 

ɤɪɨɜɢ, ɩɭɩɨɜɢɧɧɨɣ (ɩɥɚɰɟɧɬɚɪɧɨɣ) ɤɪɨɜɢ. ɗɬɨɬ ɷɬɚɩ ɨɛɥɚɞɚɟɬ ɧɚɢɛɨɥɟɟ 

ɜɵɫɨɤɨɣ ɷɮɮɟɤɬɢɜɧɨɫɬɶɸ ɩɪɢ ɜɵɩɨɥɧɟɧɢɢ ɜ ɩɟɪɢɨɞ 1-ɣ (ɪɟɠɟ 2-ɣ) ɉɊ ɈɆɅ. 

Ɋɟɡɭɥɶɬɚɬɵ ɚɥɥɨ-ɌȽɋɄ ɜɧɟ ɉɊ ɤɪɚɣɧɟ ɧɟɭɞɨɜɥɟɬɜɨɪɢɬɟɥɶɧɵ [8]. 

 

1.2 Ɋɨɥɶ ɦɭɬɚɰɢɣ ɜ ɤɥɨɧɚɥɶɧɨɣ ɷɜɨɥɸɰɢɢ ɈɆɅ 

 

ɈɆɅ – ɷɬɨ ɝɟɧɟɬɢɱɟɫɤɢ ɝɟɬɟɪɨɝɟɧɧɨɟ ɡɚɛɨɥɟɜɚɧɢɟ, ɤɨɬɨɪɨɟ 

ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɦɭɬɚɰɢɹɦɢ ɦɧɨɠɟɫɬɜɚ ɝɟɧɨɜ, ɤɨɞɢɪɭɸɳɢɯ ɦɢɟɥɨɢɞɧɵɟ 

ɮɚɤɬɨɪɵ ɬɪɚɧɫɤɪɢɩɰɢɢ, ɝɟɧɵ-ɫɭɩɪɟɫɫɨɪɵ ɨɩɭɯɨɥɟɣ, ɷɩɢɝɟɧɟɬɢɱɟɫɤɢɟ 

ɦɨɞɢɮɢɤɚɬɨɪɵ ɢ ɮɚɤɬɨɪɵ ɫɩɥɚɣɫɢɧɝɚ, ɢɡɦɟɧɹɸɳɢɟ ɧɨɪɦɚɥɶɧɭɸ 

ɝɟɦɚɬɨɩɨɷɬɢɱɟɫɤɭɸ ɮɭɧɤɰɢɸ ɦɢɟɥɨɢɞɧɵɯ ɤɥɟɬɨɤ-ɩɪɟɞɲɟɫɬɜɟɧɧɢɤɨɜ. ȼ ɨɛɳɟɣ 

ɫɥɨɠɧɨɫɬɢ ɛɵɥɨ ɨɩɢɫɚɧɨ ɛɨɥɟɟ 60 ɝɟɧɨɜ ɦɭɬɢɪɭɸɳɢɯ ɩɪɢ ɈɆɅ. ɉɨɦɢɦɨ ɜɫɟɝɨ 

ɩɪɨɱɟɝɨ, ɥɟɣɤɨɡɵ ɨɱɟɧɶ ɝɟɬɟɪɨɝɟɧɧɵ ɧɟ ɬɨɥɶɤɨ ɦɟɠɞɭ ɩɚɰɢɟɧɬɚɦɢ, ɧɨ ɢ ɜɧɭɬɪɢ 

ɫɚɦɢɯ ɩɚɰɢɟɧɬɨɜ. ɉɨ ɞɚɧɧɵɦ ɫɨɜɪɟɦɟɧɧɨɣ ɥɢɬɟɪɚɬɭɪɵ, ɦɨɥɟɤɭɥɹɪɧɵɣ ɩɪɨɮɢɥɶ 

ɈɆɅ ɦɟɧɹɟɬɫɹ ɜɨ ɜɪɟɦɹ ɛɨɥɟɡɧɢ, ɩɨɫɤɨɥɶɤɭ ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ ɢɫɫɥɟɞɨɜɚɧɢɹ 

ɨɩɢɫɚɥɢ ɝɟɧɟɬɢɱɟɫɤɭɸ ɢ ɷɩɢɝɟɧɟɬɢɱɟɫɤɭɸ ɷɜɨɥɸɰɢɸ ɈɆɅ ɨɬ ɞɢɚɝɧɨɡɚ ɞɨ 

ɪɟɰɢɞɢɜɚ (ɪɢɫɭɧɨɤ 1) [10]. 
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Ɋɢɫɭɧɨɤ 1. Ƚɟɧɟɬɢɱɟɫɤɢɟ ɢ ɦɨɥɟɤɭɥɹɪɧɵɟ ɫɨɛɵɬɢɹ ɨɬ ɩɨɫɬɚɧɨɜɤɢ ɞɢɚɝɧɨɡɚ 

 ɞɨ ɪɟɰɢɞɢɜɚ ɈɆɅ 

HSC – ɝɟɦɨɩɨɷɬɢɱɟɫɤɢɟ ɫɬɜɨɥɨɜɵɟ ɤɥɟɬɤɢ, CR –ɩɨɥɧɚɹ ɪɟɦɢɫɫɢɹ , SNP – ɨɞɧɨɧɭɤɥɟɨɬɢɞɧɵɣ 

ɩɨɥɢɦɨɪɮɢɡɦ 

 

Ⱦɢɚɝɪɚɦɦɚ, ɩɪɟɞɫɬɚɜɥɹɸɳɚɹ ɤɥɨɧɚɥɶɧɭɸ ɷɜɨɥɸɰɢɸ ɭ ɝɢɩɨɬɟɬɢɱɟɫɤɨɝɨ 

ɩɚɰɢɟɧɬɚ ɫ ɈɆɅ, ɩɨɤɚɡɚɧɚ ɧɚ ɜɟɪɯɧɟɣ ɩɚɧɟɥɢ. ɇɚ ɞɪɭɝɢɯ ɩɚɧɟɥɹɯ ɩɪɟɞɫɬɚɜɥɟɧɵ 

ɝɟɧɟɬɢɱɟɫɤɢɟ ɢ ɦɨɥɟɤɭɥɹɪɧɵɟ ɢɡɦɟɧɟɧɢɹ ɦɟɠɞɭ ɞɢɚɝɧɨɡɨɦ ɢ ɪɟɰɢɞɢɜɨɦ ɈɆɅ; 

ɦɟɬɨɞɵ, ɢɫɩɨɥɶɡɭɟɦɵɟ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɷɬɢɯ ɚɛɟɪɪɚɰɢɣ, ɭɤɚɡɚɧɵ ɫɥɟɜɚ ɨɬ 

ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɯ ɩɚɧɟɥɟɣ [11]. 

ɋɱɢɬɚɟɬɫɹ, ɱɬɨ ɈɆɅ ɩɪɨɢɫɯɨɞɢɬ ɨɬ ɨɞɧɨɣ ɝɟɦɨɩɨɷɬɢɱɟɫɤɨɣ ɫɬɜɨɥɨɜɨɣ 

ɤɥɟɬɤɢ ɢɥɢ ɤɥɟɬɤɢ-ɩɪɟɞɲɟɫɬɜɟɧɧɢɤɚ (HSC), ɤɨɬɨɪɚɹ ɫɨ ɜɪɟɦɟɧɟɦ ɩɪɢɨɛɪɟɬɚɟɬ 

ɫɨɦɚɬɢɱɟɫɤɢɟ ɦɭɬɚɰɢɢ, ɤɨɬɨɪɵɟ ɩɪɢɜɨɞɹɬ ɤ ɛɥɨɤɢɪɨɜɤɟ ɞɢɮɮɟɪɟɧɰɢɪɨɜɤɢ, ɧɨ 

ɬɚɤɠɟ ɨɛɟɫɩɟɱɢɜɚɸɬ ɫɜɨɣɫɬɜɚ ɧɟɨɝɪɚɧɢɱɟɧɧɨɝɨ ɫɚɦɨɨɛɧɨɜɥɟɧɢɹ, ɩɨɞɨɛɧɵɟ 

ɫɬɜɨɥɨɜɵɦ ɤɥɟɬɤɚɦ, ɱɬɨ ɩɨɡɜɨɥɹɟɬ ɦɭɬɢɪɨɜɚɧɧɵɦ ɝɟɦɨɩɨɷɬɢɱɟɫɤɢɦ ɫɬɜɨɥɨɜɵɦ 

ɤɥɟɬɤɚɦ ɪɚɫɬɢ ɤɥɨɧɚɥɶɧɨ (ɪɢɫɭɧɨɤ 2) [12,13].  
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Ɋɢɫɭɧɨɤ 2 – ɂɧɬɟɝɪɢɪɨɜɚɧɧɚɹ ɦɨɞɟɥɶ ɩɪɨɢɫɯɨɠɞɟɧɢɹ ɞɪɚɣɜɟɪɧɵɯ ɢ ɩɚɫɫɚɠɢɪɫɤɢɯ 

ɦɭɬɚɰɢɣ ɜ ɯɨɞɟ ɷɜɨɥɸɰɢɢ ɈɆɅ [14] 

 

Ⱦɨ ɫɨɛɵɬɢɣ, ɜɵɡɵɜɚɸɳɢɯ ɥɟɣɤɨɡ, ɪɟɝɭɥɹɬɨɪɵ ɷɩɢɝɟɧɟɬɢɱɟɫɤɢɯ ɦɟɬɨɤ 

(ɧɚɩɪɢɦɟɪ, DNMT3A , TET2 ɢ ASXL1) ɨɛɵɱɧɨ ɩɪɢɨɛɪɟɬɚɸɬ ɦɭɬɚɰɢɢ, ɤɨɬɨɪɵɟ 

ɦɨɝɭɬ ɨɛɟɫɩɟɱɢɬɶ ɩɪɟɢɦɭɳɟɫɬɜɨ ɪɨɫɬɚ, ɧɨ ɢɯ ɧɟɞɨɫɬɚɬɨɱɧɨ ɞɥɹ ɢɧɞɭɤɰɢɢ 

ɥɟɣɤɟɦɢɢ, ɢ ɩɨɷɬɨɦɭ ɢɯ ɨɛɵɱɧɨ ɧɚɡɵɜɚɸɬ ɩɪɟɞɥɟɣɤɟɦɢɟɣ [15,16,17]. 

ɂɧɢɰɢɢɪɭɸɳɢɟ ɦɭɬɚɰɢɢ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɥɟɣɤɟɦɢɱɟɫɤɢɣ ɩɨɬɟɧɰɢɚɥ, ɱɚɫɬɨ 

ɨɛɧɚɪɭɠɢɜɚɸɬɫɹ ɜ ɝɟɧɟ ɧɭɤɥɟɨɮɨɡɦɢɧɚ (NPM1) ɢ ɝɟɧɚɯ, ɫɜɹɡɚɧɧɵɯ ɫ 

ɚɤɬɢɜɚɰɢɟɣ ɩɟɪɟɞɚɱɢ ɫɢɝɧɚɥɨɜ, ɧɚɩɪɢɦɟɪ, FLT3.Ʉɚɠɞɚɹ ɦɭɬɚɰɢɹ ɭɜɟɥɢɱɢɜɚɟɬ 

ɝɟɧɟɬɢɱɟɫɤɭɸ ɫɥɨɠɧɨɫɬɶ ɢ, ɧɚɤɨɧɟɰ, ɩɨɜɵɲɟɧɧɚɹ ɤɥɨɧɚɥɶɧɚɹ ɝɟɬɟɪɨɝɟɧɧɨɫɬɶ 

ɫɜɹɡɚɧɚ ɫ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɦ ɢɫɯɨɞɨɦ ɈɆɅ [18]. 

Ⱥɧɚɥɨɝɢɱɧɵɦ ɨɛɪɚɡɨɦ, ɧɟɞɚɜɧɢɣ ɚɧɚɥɢɡ ɨɛɪɚɡɰɨɜ ɈɆɅ de novo ɫ 

ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ ɩɨɥɧɨɝɟɧɨɦɧɨɝɨ ɫɟɤɜɟɧɢɪɨɜɚɧɢɹ ɩɨɤɚɡɚɥ, ɱɬɨ ɪɟɰɢɞɢɜ ɩɨɫɥɟ 

ɯɢɦɢɨɬɟɪɚɩɢɢ ɫɜɹɡɚɧ ɫ ɤɥɨɧɚɥɶɧɨɣ ɷɜɨɥɸɰɢɟɣ ɢ ɩɪɢɨɛɪɟɬɟɧɢɟɦ ɧɨɜɵɯ ɦɭɬɚɰɢɣ 

[19].  
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1.3 Ȼɟɥɨɤ FLT3 

 

Ƚɟɧ FLT3 ɧɚ ɯɪɨɦɨɫɨɦɟ 13q12  ɤɨɞɢɪɭɟɬ FMS-ɩɨɞɨɛɧɭɸ ɬɢɪɨɡɢɧɤɢɧɚɡɭ 

3-ɝɨɬɢɩɚ. Ȼɟɥɨɤ FLT3 ɫɨɫɬɨɢɬ ɢɡ ɩɹɬɢ ɢɦɦɭɧɨɝɥɨɛɭɥɢɧɨɩɨɞɨɛɧɵɯ ɞɨɦɟɧɨɜ, 

ɬɪɚɧɫɦɟɦɛɪɚɧɧɨɝɨ, ɸɤɫɬɚɦɟɦɛɪɚɧɧɨɝɨ, ɞɜɭɯ ɬɢɪɨɡɢɧɤɢɧɚɡɧɵɯ ɞɨɦɟɧɨɜ, ɚ 

ɬɚɤɠɟ ɜɫɬɚɜɨɱɧɨɣ ɨɛɥɚɫɬɢ ɤɢɧɚɡɧɨɝɨ ɞɨɦɟɧɚ (ɪɢɫɭɧɨɤ 3) [20].  

 
Ɋɢɫɭɧɨɤ 3 – ɋɬɪɭɤɬɭɪɧɚɹ ɨɪɝɚɧɢɡɚɰɢɹ ɛɟɥɤɚ FLT3  

 

ɗɬɨɬ ɛɟɥɨɤ ɮɭɧɤɰɢɨɧɢɪɭɟɬ ɤɚɤ ɪɟɰɟɩɬɨɪɧɚɹ ɬɢɪɨɡɢɧɤɢɧɚɡɚ, ɤɨɬɨɪɚɹ ɩɪɢ 

ɫɜɹɡɵɜɚɧɢɢ ɫ ɥɢɝɚɧɞɨɦ ɡɚɩɭɫɤɚɟɬ ɤɚɫɤɚɞ ɫɢɝɧɚɥɶɧɨɣ ɬɪɚɧɫɞɭɤɰɢɢ, 

ɚɤɬɢɜɢɪɭɸɳɢɣ ɫɢɝɧɚɥɶɧɵɟ ɩɭɬɢ STAT5, RAS/MAP, PI3K/AKT, ɤɨɬɨɪɵɟ 

ɪɟɝɭɥɢɪɭɸɬ ɪɨɫɬ, ɩɪɨɥɢɮɟɪɚɰɢɸ ɢ ɩɪɨɞɨɥɠɢɬɟɥɶɧɨɫɬɶ ɠɢɡɧɢ ɝɟɦɨɩɨɷɬɢɱɟɫɤɢɯ 

ɤɥɟɬɨɤ [21]. Ɇɭɬɚɰɢɢ ɜ ɝɟɧɟ FLT3 ɩɪɢɜɨɞɹɬ ɤ ɧɟɡɚɜɢɫɢɦɨɣ ɨɬ ɥɢɝɚɧɞɚ 

ɚɤɬɢɜɚɰɢɢ ɪɟɰɟɩɬɨɪɚ, ɜ ɪɟɡɭɥɶɬɚɬɟ ɱɟɝɨ ɤɚɫɤɚɞ ɪɟɚɤɰɢɣ ɫɬɚɧɨɜɢɬɫɹ ɛɨɥɟɟ 

ɩɪɨɞɨɥɠɢɬɟɥɶɧɵɦ ɢ ɩɪɨɢɫɯɨɞɢɬ ɧɟɤɨɧɬɪɨɥɢɪɭɟɦɚɹ ɚɤɬɢɜɚɰɢɹ ɝɟɧɨɜ, 
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ɨɬɜɟɬɫɬɜɟɧɧɵɯ ɡɚ ɩɪɨɥɢɮɟɪɚɰɢɸ ɤɥɟɬɨɤ, ɜ ɱɚɫɬɧɨɫɬɢ ɫɢɝɧɚɥɶɧɵɯ ɩɭɬɟɣ STAT5, 

RAS/MAP, PI3K/AKT [22].  

 

1.4 Ɇɭɬɚɰɢɢ FLT3 

 

Ɇɭɬɚɰɢɢ FLT3 ɜɫɬɪɟɱɚɸɬɫɹ ɜ 30% ɫɥɭɱɚɟɜ ɈɆɅ. Ɇɭɬɚɰɢɢ ɜɤɥɸɱɚɸɬ 

ɜɧɭɬɪɟɧɧɢɟ ɬɚɧɞɟɦɧɵɟ ɞɭɩɥɢɤɚɰɢɢ (ITD), ɩɪɢɫɭɬɫɬɜɭɸɳɢɟ ɜ ɤɥɟɬɤɚɯ ɈɆɅ 

ɩɪɢɦɟɪɧɨ ɭ 30% ɩɚɰɢɟɧɬɨɜ, ɢ ɬɨɱɟɱɧɵɟ ɦɭɬɚɰɢɢ ɜ ɞɨɦɟɧɟ ɬɢɪɨɡɢɧɤɢɧɚɡɵ 

(TKD), ɩɪɢɫɭɬɫɬɜɭɸɳɢɟ ɩɪɢɦɟɪɧɨ ɜ 7% (ɪɢɫɭɧɨɤ 4). Ɇɭɬɚɰɢɢ ɤɚɤ ITD, ɬɚɤ ɢ 

TKD ɚɤɬɢɜɢɪɭɸɬ, ɜɵɡɵɜɚɹ ɧɟɡɚɜɢɫɢɦɭɸ ɨɬ ɥɢɝɚɧɞɚ ɢɥɢ ɤɨɧɫɬɢɬɭɬɢɜɧɭɸ 

ɩɟɪɟɞɚɱɭ ɫɢɝɧɚɥɨɜ ɪɟɰɟɩɬɨɪɚ FLT3, ɢ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, ɫɩɨɫɨɛɫɬɜɭɸɬ 

ɜɵɠɢɜɚɧɢɸ ɢ ɩɪɨɥɢɮɟɪɚɰɢɢ ɰɢɬɨɤɢɧ-ɧɟɡɚɜɢɫɢɦɵɯ ɤɥɟɬɨɤ ɈɆɅ [20]. 

Ɋɢɫɭɧɨɤ 4 – ɋɯɟɦɚ ɥɨɤɚɥɢɡɚɰɢɢ ɦɭɬɚɰɢɣ ɜ ɸɤɫɬɚɦɟɦɛɪɚɧɧɨɦ ɢ ɬɢɪɨɡɢɧɤɢɧɚɡɧɨɦ ɞɨɦɟɧɚɯ 

ɝɟɧɚ FLT3 

ECD – ɜɧɟɤɥɟɬɨɱɧɵɣ ɞɨɦɟɧ; ITD – ɜɧɭɬɪɟɧɧɟɟ ɬɚɧɞɟɦɧɨɟ ɭɞɜɨɟɧɢɟ; JM – 

ɸɤɫɬɚɦɟɦɛɪɚɧɧɵɣ ɞɨɦɟɧ; KI – ɜɫɬɚɜɨɱɧɚɹ ɨɛɥɚɫɬɶ ɤɢɧɚɡɧɨɝɨ ɞɨɦɟɧɚ; TKD (TK) – 

ɬɢɪɨɡɢɧɤɢɧɚɡɧɵɣ ɞɨɦɟɧ; TM – ɬɪɚɧɫɦɟɦɛɪɚɧɧɵɣ ɞɨɦɟɧ [20] 

 

ȼɧɭɬɪɟɧɧɢɟ ɬɚɧɞɟɦɧɵɟ ɞɭɩɥɢɤɚɰɢɢ ɜɧɭɬɪɢ ɝɟɧɚ FLT3 (FLT3-ITD) ɱɚɳɟ 

ɜɫɟɝɨ ɜɫɬɪɟɱɚɸɬɫɹ ɜ ɷɤɡɨɧɟ 14, ɤɨɞɢɪɭɸɳɟɦ ɸɤɫɬɚɦɟɦɛɪɚɧɧɵɣ (JM) ɞɨɦɟɧ. 

Ⱦɨɦɟɧ JM ɢɧɝɢɛɢɪɭɟɬ ɚɤɬɢɜɚɰɢɸ ɪɟɰɟɩɬɨɪɚ ɡɚ ɫɱɟɬ ɫɬɟɪɢɱɟɫɤɢɯ ɩɪɟɩɹɬɫɬɜɢɣ, 

ɧɟ ɩɨɡɜɨɥɹɹ TKD ɩɪɢɧɢɦɚɬɶ ɚɤɬɢɜɧɭɸ ɤɨɧɮɨɪɦɚɰɢɸ. ɉɪɢɫɭɬɫɬɜɢɟ ITD 
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ɜɵɡɵɜɚɟɬ ɩɨɬɟɪɸ ɷɬɨɝɨ ɢɧɝɢɛɢɪɭɸɳɟɝɨ ɷɮɮɟɤɬɚ, ɱɬɨ ɩɪɢɜɨɞɢɬ ɤ ɚɤɬɢɜɚɰɢɢ 

TKD [23]. ITD ɢɦɟɸɬ ɩɟɪɟɦɟɧɧɵɣ ɪɚɡɦɟɪ ɨɬ 3 ɞɨ 1236 ɧɭɤɥɟɨɬɢɞɨɜ; ɩɨɬɟɪɹ 

ɷɮɮɟɤɬɚ ɢɧɝɢɛɢɪɨɜɚɧɢɹ FLT3 ɧɟ ɡɚɜɢɫɢɬ ɨɬ ɪɚɡɦɟɪɚ ɞɭɩɥɢɤɚɰɢɢ ɜɧɭɬɪɢ 

ɪɟɰɟɩɬɨɪɚ [24]. Ʉɪɨɦɟ ɬɨɝɨ, ɩɟɪɟɞɚɱɚ ɫɢɝɧɚɥɨɜ FLT3, ɚɤɬɢɜɢɪɭɟɦɚɹ ITD, 

ɹɜɥɹɟɬɫɹ ɚɛɟɪɪɚɧɬɧɨɣ, ɨɫɨɛɟɧɧɨ ɚɤɬɢɜɢɪɭɹ ɩɪɟɨɛɪɚɡɨɜɚɬɟɥɶ ɫɢɝɧɚɥɚ ɢ 

ɚɤɬɢɜɚɬɨɪ ɬɪɚɧɫɤɪɢɩɰɢɢ (STAT) 5 ɢ ɟɝɨ ɧɢɠɟɫɬɨɹɳɢɟ ɷɮɮɟɤɬɨɪɵ, ɜɤɥɸɱɚɹ 

ɤɢɧɚɡɭ Pim-1. Ⱥɛɟɪɪɚɧɬɧɚɹ ɩɟɪɟɞɚɱɚ ɫɢɝɧɚɥɨɜ ɩɪɨɢɫɯɨɞɢɬ ɜ ɫɜɹɡɢ ɫ ɱɚɫɬɢɱɧɵɦ 

ɭɞɟɪɠɚɧɢɟɦ FLT3-ITD ɜ ɷɧɞɨɩɥɚɡɦɚɬɢɱɟɫɤɨɦ ɪɟɬɢɤɭɥɭɦɟ (ER), ɫ 

ɩɟɪɟɦɟɳɟɧɢɟɦ ɪɟɰɟɩɬɨɪɚ ɢɡ ER ɜ ɚɩɩɚɪɚɬ Ƚɨɥɶɞɠɢ, ɧɚɪɭɲɟɧɧɵɦ ɩɪɢɫɭɬɫɬɜɢɟɦ 

ɞɭɛɥɢɪɨɜɚɧɧɨɝɨ ɞɨɦɟɧɚ [25]. 

Ɍɨɱɟɱɧɵɟ ɦɭɬɚɰɢɢ ɜ TKD ɜɫɬɪɟɱɚɸɬɫɹ ɪɟɠɟ; ɨɧɢ ɩɪɢɫɭɬɫɬɜɭɸɬ ɜ ɤɥɟɬɤɚɯ 

ɈɆɅ ɩɪɢɦɟɪɧɨ ɭ 7% ɩɚɰɢɟɧɬɨɜ. Ɍɨɱɟɱɧɵɟ ɦɭɬɚɰɢɢ TKD ɜɵɡɵɜɚɸɬ 

ɚɦɢɧɨɤɢɫɥɨɬɧɵɟ ɡɚɦɟɧɵ, ɜɵɡɵɜɚɸɳɢɟ ɢɡɦɟɧɟɧɢɹ ɜ ɚɤɬɢɜɚɰɢɨɧɧɨɣ ɩɟɬɥɟ, 

ɤɨɬɨɪɵɟ ɫɩɨɫɨɛɫɬɜɭɸɬ ɚɤɬɢɜɧɨɣ ɤɨɧɮɨɪɦɚɰɢɢ ɤɢɧɚɡɵ [26]. 

ɉɪɢ ɢɡɭɱɟɧɢɢ ɦɭɬɚɰɢɨɧɧɨɝɨ ɫɬɚɬɭɫɚ ɛɨɥɶɧɵɯ ɈɆɅ ɜ ɞɢɧɚɦɢɤɟ 

ɡɚɛɨɥɟɜɚɧɢɹ ɛɵɥɨ ɜɵɹɜɥɟɧɨ, ɱɬɨ ɩɪɢɦɟɪɧɨ ɭ 30 % ɩɚɰɢɟɧɬɨɜ ɬɢɩ ɦɭɬɚɰɢɢ 

FLT3-ITD ɜ ɞɟɛɸɬɟ ɡɚɛɨɥɟɜɚɧɢɹ ɦɨɠɟɬ ɨɬɥɢɱɚɬɶɫɹ ɨɬ ɬɢɩɚ ɦɭɬɚɰɢɢ ɩɪɢ 

ɪɟɰɢɞɢɜɟ ɥɟɣɤɨɡɚ. Ʉɪɨɦɟ ɬɨɝɨ, ɧɟɪɟɞɤɨ FLT3-ITD ɜɵɹɜɥɹɟɬɫɹ ɜɩɟɪɜɵɟ ɬɨɥɶɤɨ 

ɩɪɢ ɪɟɰɢɞɢɜɟ ɛɨɥɟɡɧɢ. ȼɟɪɨɹɬɧɨ, ɷɬɚ ɦɭɬɚɰɢɹ ɨɛɪɚɡɭɟɬɫɹ ɜ ɨɬɞɟɥɶɧɨɦ ɫɭɛɤɥɨɧɟ 

ɥɟɣɤɨɡɧɵɯ ɤɥɟɬɨɤ, ɨɬɪɚɠɚɹ ɩɪɨɰɟɫɫ ɩɪɨɝɪɟɫɫɢɢ ɢ ɤɥɨɧɚɥɶɧɨɣ ɷɜɨɥɸɰɢɢ 

ɥɟɣɤɨɡɚ. Ⱦɚɧɧɵɟ ɨ ɧɟɫɬɚɛɢɥɶɧɨɫɬɢ ɦɭɬɚɰɢɢ FLT3-ITD ɩɨɡɜɨɥɹɸɬ ɩɪɟɞɩɨɥɨɠɢɬɶ 

ɩɚɬɨɝɟɧɟɬɢɱɟɫɤɭɸ ɬɪɚɧɫɮɨɪɦɢɪɭɸɳɭɸ ɪɨɥɶ ɦɭɬɚɰɢɢ, ɤɨɬɨɪɚɹ, ɩɨ-ɜɢɞɢɦɨɦɭ, 

ɹɜɥɹɟɬɫɹ ɜɬɨɪɢɱɧɵɦ ɫɨɛɵɬɢɟɦ ɜ ɪɚɡɜɢɬɢɢ ɥɟɣɤɨɡɚ ɢ ɩɨɞɞɟɪɠɢɜɚɟɬ ɫɨɡɞɚɧɢɟ 

ɧɨɜɵɯ ɤɥɨɧɨɜ ɥɟɣɤɨɡɧɵɯ ɤɥɟɬɨɤ [27].  

Ⱦɨɫɬɚɬɨɱɧɨ ɜɵɫɨɤɚɹ ɱɚɫɬɨɬɚ ɢ ɜɚɠɧɨɟ ɩɪɨɝɧɨɫɬɢɱɟɫɤɨɟ ɡɧɚɱɟɧɢɟ ɫɞɟɥɚɥɢ 

ɦɭɬɚɰɢɸ FLT3 ɩɟɪɫɩɟɤɬɢɜɧɨɣ ɬɟɪɚɩɟɜɬɢɱɟɫɤɨɣ ɦɢɲɟɧɶɸ. ȼ ɧɚɫɬɨɹɳɟɟ ɜɪɟɦɹ 

ɪɚɡɪɚɛɨɬɚɧ ɢɥɢ ɢɡɭɱɚɟɬɫɹ ɜ ɤɥɢɧɢɱɟɫɤɢɯ ɢɫɫɥɟɞɨɜɚɧɢɹɯ ɰɟɥɵɣ ɪɹɞ ɩɪɟɩɚɪɚɬɨɜ, 

ɧɚɩɪɚɜɥɟɧɧɵɯ ɩɪɨɬɢɜ ɬɢɪɨɡɢɧɤɢɧɚɡɧɨɣ ɚɤɬɢɜɧɨɫɬɢ FLT3. Ɋɚɡɥɢɱɧɵɟ 

ɩɪɟɩɚɪɚɬɵ ɯɚɪɚɤɬɟɪɢɡɭɸɬɫɹ ɪɚɡɧɨɣ ɫɬɟɩɟɧɶɸ ɷɮɮɟɤɬɢɜɧɨɫɬɢ. Ʉɪɨɦɟ ɬɨɝɨ, 

ɧɟɪɟɞɤɨ ɜɵɹɜɥɹɟɬɫɹ ɪɟɡɢɫɬɟɧɬɧɨɫɬɶ ɩɪɢ ɦɨɧɨɬɟɪɚɩɢɢ. Ɉɞɧɢɦ ɢɡ ɦɟɯɚɧɢɡɦɨɜ 
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ɩɪɢɨɛɪɟɬɟɧɧɨɣ ɪɟɡɢɫɬɟɧɬɧɨɫɬɢ ɤ ɧɟɤɨɬɨɪɵɦ ɢɧɝɢɛɢɬɨɪɚɦ ɬɢɪɨɡɢɧɤɢɧɚɡɵ 

ɹɜɥɹɟɬɫɹ ɩɪɢɫɭɬɫɬɜɢɟ ɦɭɬɚɰɢɢ FLT3-TKD ɩɪɢ ɪɟɰɢɞɢɜɟ ɡɚɛɨɥɟɜɚɧɢɹ. Ȼɨɥɟɟ 

ɬɨɝɨ, ɟɫɬɶ ɫɨɨɛɳɟɧɢɹ, ɱɬɨ ɛɥɚɫɬɵ ɫ ɦɭɬɚɰɢɟɣ FLT3-TKD ɧɟ ɩɪɨɹɜɥɹɸɬ 

ɞɨɫɬɚɬɨɱɧɨɣ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ ɢɧɝɢɛɢɬɨɪɚɦ ɬɢɪɨɡɢɧɤɢɧɚɡɵ [21].  

 

1.5 Ȼɟɥɨɤ ɇɭɤɥɟɨɮɨɡɦɢɧ 

 

ɇɭɤɥɟɨɮɨɡɦɢɧ (NPM) ɩɪɟɞɫɬɚɜɥɹɟɬ ɫɨɛɨɣ ɩɨɜɫɟɦɟɫɬɧɨ ɷɤɫɩɪɟɫɫɢɪɭɟɦɵɣ 

ɹɞɪɵɲɤɨɜɵɣ ɮɨɫɮɨɩɪɨɬɟɢɧ, ɤɨɬɨɪɵɣ ɧɟɩɪɟɪɵɜɧɨ ɩɟɪɟɦɟɳɚɟɬɫɹ ɦɟɠɞɭ ɹɞɪɨɦ 

ɢ ɰɢɬɨɩɥɚɡɦɨɣ [28]. 

Ƚɟɧ NPM1 ɫɨɞɟɪɠɢɬ 12 ɷɤɡɨɧɨɜ ɢ ɭ ɱɟɥɨɜɟɤɚ ɤɨɞɢɪɭɟɬɫɹ  ɧɚ ɯɪɨɦɨɫɨɦɟ 

5q35. Ȼɟɥɨɤ NPM ɫɭɳɟɫɬɜɭɟɬ ɜ ɞɜɭɯ ɚɥɶɬɟɪɧɚɬɢɜɧɨ ɫɩɥɚɣɫɢɪɨɜɚɧɧɵɯ ɮɨɪɦɚɯ 

B23.1, ɢɡɨɮɨɪɦɚ, ɩɪɟɨɛɥɚɞɚɸɳɚɹ ɜɨ ɜɫɟɯ ɬɤɚɧɹɯ, ɫɨɞɟɪɠɢɬ 294 ɚɦɢɧɨɤɢɫɥɨɬɵ, 

ɬɨɝɞɚ ɤɚɤ B23.2, ɭɫɟɱɟɧɧɵɣ ɛɟɥɨɤ, ɧɟ ɢɦɟɟɬ ɩɨɫɥɟɞɧɢɯ 35 C-ɤɨɧɰɟɜɵɯ 

ɚɦɢɧɨɤɢɫɥɨɬ B23.1. ɢ ɜɵɪɚɠɚɟɬɫɹ ɧɚ ɨɱɟɧɶ ɧɢɡɤɨɦ ɭɪɨɜɧɟ. ɏɨɬɹ ɛɢɨɥɨɝɢɱɟɫɤɨɟ 

ɡɧɚɱɟɧɢɟ ɤɨɪɨɬɤɨɣ ɢɡɨɮɨɪɦɵ ɨɫɬɚɟɬɫɹ ɧɟɹɫɧɵɦ, ɟɟ ɷɤɫɩɪɟɫɫɢɹ ɭɜɟɥɢɱɢɜɚɟɬɫɹ ɜ 

ɧɟɱɭɜɫɬɜɢɬɟɥɶɧɵɯ ɤ ɪɚɞɢɚɰɢɢ ɥɢɧɢɹɯ ɤɥɟɬɨɤ, ɢ ɩɪɨɞɭɤɬ ɥɨɤɚɥɢɡɭɟɬɫɹ ɜ 

ɰɢɬɨɩɥɚɡɦɟ, ɚ ɬɚɤɠɟ ɜ ɹɞɪɟ [29]. Ɇɨɥɟɤɭɥɚ NPM ɫɨɞɟɪɠɢɬ ɨɬɞɟɥɶɧɵɟ ɞɨɦɟɧɵ 

ɤɨɬɨɪɵɟ ɨɬɜɟɱɚɸɬ ɡɚ ɟɝɨ ɦɧɨɝɨɱɢɫɥɟɧɧɵɟ ɛɢɨɯɢɦɢɱɟɫɤɢɟ ɮɭɧɤɰɢɢ (ɪɢɫɭɧɨɤ 5). 

ȼ ɛɟɥɤɟ N-ɤɨɧɟɰ ɯɚɪɚɤɬɟɪɢɡɭɟɬɫɹ ɧɟɩɨɥɹɪɧɵɦ ɞɨɦɟɧɨɦ, ɨɬɜɟɬɫɬɜɟɧɧɵɦ ɡɚ 

ɨɥɢɝɨɦɟɪɢɡɚɰɢɸ ɢ ɝɟɬɟɪɨɞɢɦɟɪɢɡɚɰɢɸ. ȼ ɷɬɨɣ ɨɛɥɚɫɬɢ ɩɪɢɫɭɬɫɬɜɭɸɬ ɦɨɬɢɜɵ 

ɮɭɧɤɰɢɨɧɚɥɶɧɨɝɨ ɹɞɟɪɧɨɝɨ ɷɤɫɩɨɪɬɧɨɝɨ ɫɢɝɧɚɥɚ (NES) ɢ ɦɟɬɚɥɥɫɜɹɡɵɜɚɸɳɢɣ 

ɞɨɦɟɧ (MB). ɐɟɧɬɪɚɥɶɧɚɹ ɱɚɫɬɶ ɛɟɥɤɚ ɫɨɞɟɪɠɢɬ 2 ɤɢɫɥɵɯ ɭɱɚɫɬɤɚ (Ⱥɫ), ɤɨɬɨɪɵɟ 

ɜɚɠɧɵ ɞɥɹ ɫɜɹɡɵɜɚɧɢɹ ɫ ɝɢɫɬɨɧɚɦɢ, ɢ ɫɢɝɧɚɥ ɞɜɭɞɨɥɶɧɨɣ ɹɞɟɪɧɨɣ ɥɨɤɚɥɢɡɚɰɢɢ 

(NLS); ɷɬɚ ɨɛɥɚɫɬɶ ɩɪɢɞɚɟɬ ɪɢɛɨɧɭɤɥɟɚɡɧɭɸ ɚɤɬɢɜɧɨɫɬɶ. ɋ-ɤɨɧɟɰ ɛɟɥɤɚ 

ɩɪɨɹɜɥɹɟɬ ɪɢɛɨɧɭɤɥɟɚɡɧɭɸ ɚɤɬɢɜɧɨɫɬɶ ɢ ɫɨɞɟɪɠɢɬ ɨɫɧɨɜɧɵɟ ɨɛɥɚɫɬɢ, 

ɭɱɚɫɬɜɭɸɳɢɟ ɜ ɫɜɹɡɵɜɚɧɢɢ ɧɭɤɥɟɢɧɨɜɵɯ ɤɢɫɥɨɬ. Ɂɚ ɩɨɫɥɟɞɧɢɦɢ ɫɥɟɞɭɟɬ 

ɚɪɨɦɚɬɢɱɟɫɤɢɣ ɭɱɚɫɬɨɤ, ɭɧɢɤɚɥɶɧɵɣ ɞɥɹ ɢɡɨɮɨɪɦɵ NPM1, ɤɨɬɨɪɵɣ ɫɨɞɟɪɠɢɬ 2 

ɨɫɬɚɬɤɚ ɬɪɢɩɬɨɮɚɧɚ (288 ɢ 290), ɤɨɬɨɪɵɟ ɧɟɨɛɯɨɞɢɦɵ ɞɥɹ ɹɞɪɵɲɤɨɜɨɣ 

ɥɨɤɚɥɢɡɚɰɢɢ ɛɟɥɤɚ (NoLS) [28].  
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Ɋɢɫɭɧɨɤ 5 – ɋɬɪɭɤɬɭɪɚ ɢ ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɞɨɦɟɧɵ NPM1 ɞɢɤɨɝɨ ɬɢɩɚ 

 

NPM1, ɦɧɨɝɨɮɭɧɤɰɢɨɧɚɥɶɧɵɣ ɮɨɫɮɨɩɪɨɬɟɢɧ, ɥɨɤɚɥɢɡɨɜɚɧ 

ɩɪɟɢɦɭɳɟɫɬɜɟɧɧɨ ɜ ɝɪɚɧɭɥɹɪɧɵɯ ɨɛɥɚɫɬɹɯ ɹɞɪɵɲɤɚ. Ȼɟɥɨɤ ɦɨɠɟɬ 

ɩɟɪɟɦɟɳɚɬɶɫɹ ɦɟɠɞɭ ɹɞɪɨɦ, ɧɭɤɥɟɨɩɥɚɡɦɨɣ ɢ ɰɢɬɨɩɥɚɡɦɨɣ ɜɨ ɜɪɟɦɹ 

ɤɥɟɬɨɱɧɨɝɨ ɰɢɤɥɚ ɢ ɭɱɚɫɬɜɭɟɬ ɜ ɧɟɫɤɨɥɶɤɢɯ ɛɢɨɥɨɝɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɚɯ, ɬɚɤɢɯ 

ɤɚɤ ɛɢɨɝɟɧɟɡ ɪɢɛɨɫɨɦ, ɩɨɞɚɜɥɟɧɢɟ ɨɩɭɯɨɥɢ, ɪɟɚɤɰɢɹ ɹɞɪɵɲɤɚ ɧɚ ɫɬɪɟɫɫ ɢ 

ɚɩɨɩɬɨɡ ɤɥɟɬɨɤ (ɪɢɫɭɧɨɤ 6) [30]. 

 
Ɋɢɫɭɧɨɤ 6 – Ɏɭɧɤɰɢɨɧɚɥɶɧɨɟ ɡɧɚɱɟɧɢɟ ɛɟɥɤɚ NPM1 

 

ɑɟɥɧɨɱɧɵɣ ɬɪɚɧɫɩɨɪɬ ɢɝɪɚɟɬ ɮɭɧɞɚɦɟɧɬɚɥɶɧɭɸ ɪɨɥɶ ɜ ɛɢɨɝɟɧɟɡɟ 

ɪɢɛɨɫɨɦ, ɩɨɫɤɨɥɶɤɭ NPM ɬɪɚɧɫɩɨɪɬɢɪɭɟɬ ɩɪɟɪɢɛɨɫɨɦɧɵɟ ɱɚɫɬɢɰɵ. ȼ 

ɰɢɬɨɩɥɚɡɦɟ NPM ɫɜɹɡɵɜɚɟɬɫɹ ɫ ɧɟɞɭɩɥɢɰɢɪɨɜɚɧɧɨɣ ɰɟɧɬɪɨɫɨɦɨɣ ɢ ɪɟɝɭɥɢɪɭɟɬ 

ɟɟ ɞɭɩɥɢɤɚɰɢɸ ɜɨ ɜɪɟɦɹ ɞɟɥɟɧɢɹ ɤɥɟɬɤɢ. Ʉɪɨɦɟ ɬɨɝɨ, NPM ɜɡɚɢɦɨɞɟɣɫɬɜɭɟɬ ɫ 



22 
 

p53 ɢ ɟɝɨ ɪɟɝɭɥɹɬɨɪɧɵɦɢ ɦɨɥɟɤɭɥɚɦɢ (ARF, Hdm2 / Mdm2), ɜɥɢɹɹ ɧɚ 

ɨɧɤɨɫɭɩɪɟɫɫɢɜɧɵɣ ɩɭɬɶ ARF-Hdm2 / Mdm2-p53 [30]. 

 

1.6 Ɇɭɬɚɰɢɢ NPM1 

 

Ɇɭɬɚɰɢɢ NPM1, ɨɛɧɚɪɭɠɟɧɧɵɟ ɜ ɷɤɡɨɧɟ 12, ɤɨɞɢɪɭɸɬ ɤɨɧɰɟɜɭɸ ɨɛɥɚɫɬɶ 

COOH. Ɇɭɬɚɰɢɢ ɫɞɜɢɝɚ ɪɚɦɤɢ ɜ ɝɟɧɟ NPM1 ɩɪɢɜɨɞɹɬ ɤ ɭɞɥɢɧɟɧɢɸ ɛɟɥɤɚ, 

ɤɨɬɨɪɵɣ ɫɨɞɟɪɠɢɬ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɫɢɝɧɚɥ ɹɞɟɪɧɨɝɨ ɷɤɫɩɨɪɬɚ ɢ ɩɪɢɜɨɞɢɬ ɤ 

ɚɧɨɦɚɥɶɧɨɣ ɰɢɬɨɩɥɚɡɦɚɬɢɱɟɫɤɨɣ ɥɨɤɚɥɢɡɚɰɢɢ ɛɟɥɤɚ. ɗɬɢ ɦɭɬɚɰɢɢ ɭɱɚɫɬɜɭɸɬ ɜ 

ɥɟɣɤɟɦɨɝɟɧɟɡɟ ɢ ɜɵɹɜɥɹɸɬɫɹ ɩɪɢɦɟɪɧɨ ɜ 30% ɫɥɭɱɚɟɜ ɈɆɅ [31]. ȼɵɹɜɥɟɧɨ 

ɲɟɫɬɶ ɬɢɩɨɜ ɜɚɪɢɚɧɬɨɜ ɦɭɬɚɰɢɢ NPM1: ɦɭɬɚɰɢɹ A NPM1 (c.860_863dupTCTG), 

ɦɭɬɚɰɢɹ B (c.862_863insCATG), ɦɭɬɚɰɢɢ D (c.863_864insCCTG), ɦɭɬɚɰɢɢ I 

(c.863_864insTAAG), ɦɭɬɚɰɢɢ J (c.863_864insCTTG) ɢ ɦɭɬɚɰɢɢ K 

(c.863_864insTATG). Ɇɭɬɚɰɢɹ A (ɜɫɬɚɜɤɚ TCTG) – ɧɚɢɛɨɥɟɟ ɱɚɫɬɨ 

ɜɫɬɪɟɱɚɸɳɢɣɫɹ ɜɚɪɢɚɧɬ, ɨɛɧɚɪɭɠɢɜɚɟɦɵɣ ɩɪɢɦɟɪɧɨ ɜ 72% ɜɫɟɯ ɫɥɭɱɚɟɜ ɈɆɅ ɫ 

ɦɭɬɚɰɢɟɣ NPM1 (ɪɢɫɭɧɨɤ 7) [31]. 

 

 
Ɋɢɫɭɧɨɤ 7 – ɑɚɫɬɨɬɚ ɜɫɬɪɟɱɚɟɦɨɫɬɢ ɪɚɡɧɵɯ ɜɢɞɨɜ ɦɭɬɚɰɢɣ ɜ ɝɟɧɟ NPM1  

 

ɈɆɅ ɫ ɦɭɬɢɪɨɜɚɧɧɵɦ ɝɟɧɨɦ NPM1 ɹɜɥɹɟɬɫɹ ɨɬɞɟɥɶɧɵɦ ɩɨɞɬɢɩɨɦ ɜ 

ɫɨɨɬɜɟɬɫɬɜɢɢ ɫ ɤɥɚɫɫɢɮɢɤɚɰɢɟɣ ȼɫɟɦɢɪɧɨɣ ɨɪɝɚɧɢɡɚɰɢɢ ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ 
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(ȼɈɁ) 2016 ɝɨɞɚ ɢɡ-ɡɚ ɟɝɨ ɫɩɟɰɢɮɢɱɟɫɤɨɝɨ ɦɭɬɚɰɢɨɧɧɨɝɨ ɩɪɨɮɢɥɹ, 

ɢɦɦɭɧɨɮɟɧɨɬɢɩɚ, ɤɥɢɧɢɱɟɫɤɨɝɨ ɩɨɜɟɞɟɧɢɹ ɢ ɜɡɚɢɦɧɨɣ ɢɫɤɥɸɱɢɬɟɥɶɧɨɫɬɢ ɩɨ 

ɨɬɧɨɲɟɧɢɸ ɤ ɞɪɭɝɢɦ ɩɨɜɬɨɪɹɸɳɢɦɫɹ ɝɟɧɨɦɧɵɦ ɢɡɦɟɧɟɧɢɹɦ [32]. 

Ɇɭɬɚɰɢɢ NPM1 ɫɨɯɪɚɧɹɸɬɫɹ ɧɚ ɩɪɨɬɹɠɟɧɢɢ ɜɫɟɝɨ ɤɭɪɫɚ ɈɆɅ ɢ ɢɫɱɟɡɚɸɬ 

ɫ ɪɟɦɢɫɫɢɟɣ. ɗɬɨ ɨɬɤɪɵɬɢɟ ɩɨɞɱɟɪɤɢɜɚɟɬ ɢɯ ɤɥɢɧɢɱɟɫɤɭɸ ɡɧɚɱɢɦɨɫɬɶ ɢ 

ɜɨɡɦɨɠɧɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɞɥɹ ɦɨɧɢɬɨɪɢɧɝɚ ɦɢɧɢɦɚɥɶɧɨɣ ɢɥɢ ɢɡɦɟɪɢɦɨɣ 

ɨɫɬɚɬɨɱɧɨɣ ɛɨɥɟɡɧɢ (ɆɈȻ) ɩɨɫɥɟ ɥɟɱɟɧɢɹ. ɆɈȻ ɩɪɟɞɨɫɬɚɜɥɹɟɬ ɦɨɳɧɭɸ 

ɩɪɨɝɧɨɫɬɢɱɟɫɤɭɸ ɢɧɮɨɪɦɚɰɢɸ ɢ ɜɫɟ ɱɚɳɟ ɢɫɩɨɥɶɡɭɟɬɫɹ ɜ ɪɭɬɢɧɧɨɦ ɜɟɞɟɧɢɢ 

ɈɆɅ. Ɉɛɧɚɪɭɠɢɜɚɟɦɚɹ ɆɈȻ ɧɟɢɡɦɟɧɧɨ ɫɜɹɡɚɧɚ ɫ ɩɨɜɵɲɟɧɧɵɦ ɪɢɫɤɨɦ 

ɪɟɰɢɞɢɜɚ ɢ ɭɯɭɞɲɟɧɢɟɦ ɨɬɞɚɥɟɧɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ [33]. 

 

1.7 Ɋɟɡɢɫɬɟɧɬɧɨɫɬɶ ɤ ɯɢɦɢɨɬɟɪɚɩɢɢ 

 

ɋɯɟɦɚ «3 + 7», ɫɨɱɟɬɚɸɳɚɹ ɞɚɭɧɨɪɭɛɢɰɢɧ (DNR) ɢ ɰɢɬɚɪɚɛɢɧ (Ara-C), 

ɩɨ-ɩɪɟɠɧɟɦɭ ɹɜɥɹɟɬɫɹ ɨɫɧɨɜɨɣ ɢɧɞɭɤɰɢɨɧɧɨɝɨ ɥɟɱɟɧɢɹ ɜɡɪɨɫɥɵɯ ɩɚɰɢɟɧɬɨɜ ɫ 

ɈɆɅ. Ɉɞɧɚɤɨ ɩɟɪɜɢɱɧɵɟ ɪɟɮɪɚɤɬɟɪɧɵɟ ɡɚɛɨɥɟɜɚɧɢɹ ɢɥɢ ɧɚɪɭɲɟɧɢɹ ɢɧɞɭɤɰɢɢ 

(PIF), ɨɩɪɟɞɟɥɹɟɦɵɟ ɤɚɤ ɫɨɯɪɚɧɟɧɢɟ ɧɟ ɦɟɧɟɟ 5% ɛɥɚɫɬɨɜ ɜ ɤɨɫɬɧɨɦ ɦɨɡɝɟ (BM) 

ɩɚɰɢɟɧɬɨɜ, ɩɨɥɭɱɚɸɳɢɯ 1 ɢɥɢ 2 ɰɢɤɥɚ ɢɧɞɭɤɰɢɨɧɧɨɣ ɬɟɪɚɩɢɢ, ɩɨ-ɩɪɟɠɧɟɦɭ 

ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɪɟɡɭɥɶɬɚɬɵ ɨɞɧɨɣ ɬɪɟɬɢ ɫɥɭɱɚɟɜ ɈɆɅ ɢ ɩɨɤɚɡɵɜɚɸɬ 

ɭɠɚɫɧɵɣ ɞɨɥɝɨɫɪɨɱɧɵɣ ɢ ɤɪɚɬɤɨɫɪɨɱɧɵɣ ɩɪɨɝɧɨɡ [34]. Ȼɨɥɟɟ ɬɨɝɨ, ɩɚɰɢɟɧɬɵ, 

ɞɨɫɬɢɝɲɢɟ ɩɨɥɧɨɝɨ ɨɬɜɟɬɚ (ɉɈ) ɧɚ ɪɚɧɧɢɯ ɷɬɚɩɚɯ ɬɟɪɚɩɢɢ, ɦɨɝɭɬ ɜɩɨɫɥɟɞɫɬɜɢɢ 

ɪɟɰɢɞɢɜɢɪɨɜɚɬɶ ɩɨɡɠɟ, ɩɪɢɨɛɪɟɬɹ ɜɬɨɪɢɱɧɭɸ ɪɟɡɢɫɬɟɧɬɧɨɫɬɶ. Ɍɟɯɧɨɥɨɝɢɢ 

ɩɨɥɧɨɝɟɧɨɦɧɨɝɨ ɫɟɤɜɟɧɢɪɨɜɚɧɢɹ ȾɇɄ ɢ ɊɇɄ ɩɪɨɞɟɦɨɧɫɬɪɢɪɨɜɚɥɢ 

ɧɟɨɞɧɨɪɨɞɧɨɫɬɶ ɩɪɢɱɢɧ, ɜɟɞɭɳɢɯ ɤ ɯɢɦɢɨɬɟɪɚɩɢɢ. Ⱦɟɣɫɬɜɢɬɟɥɶɧɨ, ɚɧɚɥɢɡ 

ɝɟɧɟɬɢɱɟɫɤɢɯ ɢ ɬɪɚɧɫɤɪɢɩɬɨɦɧɵɯ ɩɪɨɮɢɥɟɣ ɪɟɮɪɚɤɬɟɪɧɵɯ ɫɭɛɩɨɩɭɥɹɰɢɣ 

ɩɨɤɚɡɚɥ ɞɢɮɮɟɪɟɧɰɢɚɥɶɧɭɸ ɷɤɫɩɪɟɫɫɢɸ ɜ ɧɟɫɤɨɥɶɤɢɯ ɩɭɬɹɯ, ɜɨɜɥɟɱɟɧɧɵɯ ɜ 

ɬɪɚɧɫɤɪɢɩɰɢɸ / ɬɪɚɧɫɥɹɰɢɸ, ɦɟɬɚɛɨɥɢɡɦ, ɦɢɤɪɨɨɤɪɭɠɟɧɢɟ, ɩɨɜɪɟɠɞɟɧɢɟ ȾɇɄ 

ɢ ɤɥɟɬɨɱɧɵɣ ɰɢɤɥ (ɪɢɫɭɧɨɤ 7). ȼɵɞɟɥɹɸɬ ɩɪɢɦɟɪɵ ɞɜɭɯ ɨɫɧɨɜɧɵɯ ɦɟɯɚɧɢɡɦɨɜ, 

ɥɟɠɚɳɢɯ ɜ ɨɫɧɨɜɟ ɯɢɦɢɨɬɟɪɚɩɢɢ:1) ɛɢɨɥɨɝɢɹ ɡɚɛɨɥɟɜɚɧɢɹ: ɚ) ɜɨɡɧɢɤɧɨɜɟɧɢɟ 

ɬɨɱɟɱɧɵɯ ɦɭɬɚɰɢɣ ɜ ɤɢɧɚɡɧɨɦ ɞɨɦɟɧɟ FLT3 , ɩɪɢɜɨɞɹɳɢɯ ɤ ɤɨɧɫɬɢɬɭɬɢɜɧɨɣ 
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ɚɤɬɢɜɚɰɢɢ ɢ ɡɚɩɭɫɤɭ ɤɥɟɬɨɱɧɨɣ ɩɪɨɥɢɮɟɪɚɰɢɢ, ɛ) ɨɧɤɨɝɟɧɧɚɹ ɚɤɬɢɜɚɰɢɹ ɜ 

ɪɟɡɭɥɶɬɚɬɟ ɚɤɬɢɜɧɨɫɬɢ ɩɨɜɪɟɠɞɟɧɢɹ ȾɇɄ ɧɚ ɮɨɫɮɨɪɢɥɢɪɨɜɚɧɢɟ ɪ53; 2) 

ɮɚɤɬɨɪɵ ɯɨɡɹɢɧɚ: ɚ) ɜɚɪɢɚɰɢɢ ɜ ɚɥɥɟɥɹɯ ɞɥɹ ɤɨɧɤɪɟɬɧɵɯ ɝɟɧɨɜ, ɤɨɞɢɪɭɸɳɢɯ 

ɮɟɪɦɟɧɬɵ, ɭɱɚɫɬɜɭɸɳɢɟ ɜ ɦɟɬɚɛɨɥɢɡɦɟ ɥɟɤɚɪɫɬɜ (Ara-C + DNR) ɢ ɛ) ɪɟɝɭɥɹɰɢɹ 

ɦɢɤɪɨɨɤɪɭɠɟɧɢɹ ɨɩɭɯɨɥɢ (ɥɟɣɤɟɦɢɱɟɫɤɢɟ ɫɬɜɨɥɨɜɵɟ ɤɥɟɬɤɢ, ɥɢɦɮɚɬɢɱɟɫɤɢɟ 

ɭɡɥɵ, ɫɟɥɟɡɟɧɤɚ ɞɥɹ ɈɆɅ), ɨɫɨɛɟɧɧɨ ɜ ɦɨɞɭɥɹɰɢɹ ɢɦɦɭɧɧɨɣ ɫɢɫɬɟɦɵ ɩɨɫɥɟ 

ɬɪɚɧɫɩɥɚɧɬɚɰɢɢ ɤɨɫɬɧɨɝɨ ɦɨɡɝɚ. Ɂɞɟɫɶ ɦɵ ɨɫɬɚɧɨɜɢɦɫɹ ɧɚ ɦɟɯɚɧɢɡɦɚɯ, 

ɫɜɹɡɚɧɧɵɯ ɫ ɢɧɬɟɪɟɫɭɸɳɢɦɢ ɧɚɫ ɝɟɧɚɦɢ [35]. 

 
Ɋɢɫɭɧɨɤ 8. Ɇɟɯɚɧɢɡɦɵ ɯɢɦɢɨɪɟɡɢɫɬɟɧɬɧɨɫɬɢ ɩɪɢ ɈɆɅ. 

ɉɪɢɦɟɪɵ ɝɟɬɟɪɨɝɟɧɧɨɫɬɢ ɦɟɯɚɧɢɡɦɨɜ, ɜɵɡɵɜɚɸɳɢɯ ɯɢɦɢɨɪɟɡɢɫɬɟɧɬɧɨɫɬɶ ɩɪɢ ɨɫɬɪɨɦ 

ɦɢɟɥɨɢɞɧɨɦ ɥɟɣɤɨɡɟ ɭ ɜɡɪɨɫɥɵɯ: (A) Ȼɢɨɥɨɝɢɹ ɡɚɛɨɥɟɜɚɧɢɹ: ɤɨɧɫɬɢɬɭɬɢɜɧɚɹ ɚɤɬɢɜɚɰɢɹ 

FLT3, ɩɪɢɜɨɞɹɳɚɹ ɤ ɝɢɩɟɪɩɪɨɥɢɮɟɪɚɰɢɢ ɢ ɨɧɤɨɝɟɧɧɨɣ ɚɤɬɢɜɚɰɢɢ p53 ɱɟɪɟɡ ɢɧɞɭɤɰɢɸ 

ɩɨɜɪɟɠɞɟɧɢɹ ȾɇɄ.( B) Ɏɚɤɬɨɪɵ-ɯɨɡɹɟɜɚ: ɩɨɥɢɦɨɪɮɢɡɦ ɚɥɥɟɥɟɣ, ɩɪɢɜɨɞɹɳɢɣ ɤ ɭɫɬɨɣɱɢɜɨɫɬɢ 

ɤ ɞɚɭɧɨɪɭɛɢɰɢɧɭ ɢ ɰɢɬɨɡɢɧɚɪɚɛɢɧɨɡɢɞɭ (Ara-C) ɢ ɦɢɤɪɨɨɤɪɭɠɟɧɢɸ ɨɩɭɯɨɥɢ 
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Ɉɛɟ ɦɭɬɚɰɢɢ ɜ FLT3 ɝɟɧɟ ɩɪɢɜɨɞɹɬ ɤ ɭɫɢɥɟɧɢɸ ɪɟɝɭɥɹɰɢɢ ɧɢɠɟɫɬɨɹɳɢɯ 

ɫɢɝɧɚɥɶɧɵɯ ɩɭɬɟɣ, ɫɨɡɞɚɜɚɹ ɝɢɩɟɪɩɪɨɥɢɮɟɪɚɬɢɜɧɵɣ ɮɟɧɨɬɢɩ. ɂɫɫɥɟɞɨɜɚɧɢɹ 

ɬɚɤɠɟ ɩɪɨɹɫɧɢɥɢ, ɱɬɨ, ɯɨɬɹ ɬɨɥɶɤɨ FLT3-ITD ɢɦɟɟɬ ɹɜɧɨɟ ɜɥɢɹɧɢɟ ɧɚ ɩɪɨɝɧɨɡ 

ɡɚɛɨɥɟɜɚɧɢɹ, FLT3-TKD ɧɟ ɢɦɟɟɬ ɱɟɬɤɨ ɨɩɪɟɞɟɥɟɧɧɨɣ ɪɨɥɢ ɜ ɯɚɪɚɤɬɟɪɢɫɬɢɤɚɯ 

ɡɚɛɨɥɟɜɚɧɢɹ ɫ ɬɨɱɤɢ ɡɪɟɧɢɹ ɬɟɪɚɩɟɜɬɢɱɟɫɤɨɝɨ ɨɬɜɟɬɚ ɢ ɩɪɨɝɧɨɡɚ. Ⱦɥɹ 

ɩɨɧɢɦɚɧɢɹ ɯɢɦɢɨɪɟɡɢɫɬɟɧɬɧɨɫɬɢ ɛɵɥɨ ɢɫɫɥɟɞɨɜɚɧɨ ɭɱɚɫɬɢɟ ɞɪɭɝɢɯ ɝɟɧɧɵɯ 

ɫɟɬɟɣ, ɩɪɟɞɫɬɚɜɥɹɸɳɢɯ ɧɢɠɟɫɬɨɹɳɢɟ ɦɢɲɟɧɢ FLT3. ɇɚɩɪɢɦɟɪ, ɛɵɥɨ ɩɨɤɚɡɚɧɨ, 

ɱɬɨ ɷɤɫɩɪɟɫɫɢɹ RUNX3 ɦɨɠɟɬ ɜɥɢɹɬɶ ɧɚ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ Ara-C ɭ ɩɚɰɢɟɧɬɨɜ ɫ 

ɦɭɬɚɰɢɹɦɢ FLT3-ITD. ɂɫɫɥɟɞɨɜɚɧɢɹ, ɩɪɨɜɟɞɟɧɧɵɟ ɧɚ ɥɟɣɤɨɡɟ ɱɟɥɨɜɟɤɚ K562, 

ɬɪɚɧɫɞɭɰɢɪɨɜɚɧɧɨɦ ɫ ɩɨɦɨɳɶɸ FLT3-ITD ɢ ɩɪɨɮɢɥɢɪɨɜɚɧɢɟ ɩɨ ɷɤɫɩɪɟɫɫɢɢ 

ɝɟɧɨɜ ɩɨɤɚɡɚɥɢ ɢɧɞɭɤɰɢɸ ɬɪɚɧɫɤɪɢɩɰɢɢ RUNX3 ɜ ɷɬɨɣ ɦɨɞɟɥɢ. Ȼɨɥɟɟ ɬɨɝɨ, 

ɩɨɞɚɜɥɟɧɢɟ ɷɤɫɩɪɟɫɫɢɢ RUNX3 ɜ ɷɬɢɯ ɤɥɟɬɤɚɯ ɭɜɟɥɢɱɢɜɚɥɨ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɶ ɤ 

Ara-C [36]. 

ȼ ɩɨɫɥɟɞɧɢɟ ɝɨɞɵ ɛɵɥɨ ɨɞɨɛɪɟɧɨ ɦɧɨɠɟɫɬɜɨ ɢɧɝɢɛɢɬɨɪɨɜ FLT3 ɞɥɹ 

ɩɪɟɨɞɨɥɟɧɢɹ ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɧɟɞɨɫɬɚɬɤɚ ɷɬɨɣ ɤɚɬɟɝɨɪɢɢ ɈɆɅ.  

ɋɥɟɞɭɟɬ ɨɬɦɟɬɢɬɶ, ɱɬɨ, ɜ ɨɬɥɢɱɢɟ ɨɬ ɜɡɪɨɫɥɨɝɨ ɚɧɚɥɨɝɚ, ɜ ɩɟɞɢɚɬɪɢɱɟɫɤɨɣ 

ɩɨɩɭɥɹɰɢɢ ɦɭɬɚɰɢɢ ɝɟɧɚ ɈɆɅ FLT3 , ɩɨ-ɜɢɞɢɦɨɦɭ, ɧɟ ɫɜɹɡɚɧɵ ɫ ɩɟɪɜɢɱɧɨɣ 

ɯɢɦɢɨɬɟɪɚɩɟɜɬɢɱɟɫɤɨɣ ɭɫɬɨɣɱɢɜɨɫɬɶɸ, ɜ ɬɨ ɜɪɟɦɹ ɤɚɤ ɩɨɞɦɧɨɠɟɫɬɜɨ ɦɭɬɚɰɢɣ ɜ 

ɞɪɭɝɢɯ ɝɟɧɚɯ, ɬɚɤɢɯ ɤɚɤ ASXL1, SETBP1 ɢ WT1, ɨɩɪɟɞɟɥɹɟɬ ɨɩɪɟɞɟɥɟɧɧɵɟ 

ɝɪɭɩɩɵ ɩɚɰɢɟɧɬɨɜ ɢɫɩɵɬɵɜɚɟɬ PIF [37]. 

Ȼɨɥɶɲɨɟ ɢɫɫɥɟɞɨɜɚɧɢɟ, ɩɪɨɜɟɞɟɧɧɨɟ ɧɚ 4601 ɩɚɰɢɟɧɬɟ ɫ ɈɆɅ, ɩɨɤɚɡɚɥɨ, 

ɱɬɨ ɜɨɡɪɚɫɬ ɢ ɪɚɛɨɬɨɫɩɨɫɨɛɧɨɫɬɶ ɩɚɰɢɟɧɬɚ (ɯɨɡɹɢɧɚ) ɜɦɟɫɬɟ ɫ ɞɪɭɝɢɦɢ 

ɩɟɪɟɦɟɧɧɵɦɢ ɡɚɛɨɥɟɜɚɧɢɹ, ɬɚɤɢɦɢ ɤɚɤ ɤɨɥɢɱɟɫɬɜɨ ɥɟɣɤɨɰɢɬɨɜ (WBC), 

ɨɧɬɨɝɟɧɟɡ ɡɚɛɨɥɟɜɚɧɢɹ (ɩɟɪɜɢɱɧɵɣ ɩɪɨɬɢɜ ɜɬɨɪɢɱɧɨɝɨ), ɰɢɬɨɝɟɧɟɬɢɤɚ ɢ FLT3 ɢ 

NPM1 ɦɭɬɚɰɢɨɧɧɵɣ ɫɬɚɬɭɫ ɦɨɠɟɬ ɩɪɟɞɫɤɚɡɚɬɶ ɬɟɪɚɩɟɜɬɢɱɟɫɤɭɸ ɪɟɡɢɫɬɟɧɬɧɨɫɬɶ 

[38].  
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1.8 Ɋɟɡɢɫɬɟɧɬɧɨɫɬɶ ɤ ɬɚɪɝɟɬɧɨɣ ɬɟɪɚɩɢɢ 

 

Ȼɵɥɨ ɜɵɹɫɧɟɧɨ, ɱɬɨ ɧɚɥɢɱɢɟ ɦɭɬɚɰɢɣ ɜɨ 2 ɞɨɦɟɧɟ ɬɢɪɨɡɢɧɤɢɧɚɡɵ 

ɜɵɡɵɜɚɟɬ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɞɟɣɫɬɜɢɸ ɢɧɝɢɛɢɬɨɪɨɜ ɬɢɪɨɡɢɧɤɢɧɚɡ. ɂɧɝɢɛɢɬɨɪɵ 

ɬɢɪɨɡɢɧɤɢɧɚɡ ɧɨɜɨɝɨ ɩɨɤɨɥɟɧɢɹ ɫɜɹɡɵɜɚɸɬɫɹ ɫ FLT3 ɜ ɨɛɥɚɫɬɢ DGF-ɦɨɬɢɜɚ, 

ɥɨɤɚɥɢɡɨɜɚɧɧɨɝɨ ɜ ɩɟɬɥɟ ɚɤɬɢɜɚɰɢɢ. Ɉɬ ɤɨɧɮɨɪɦɚɰɢɢ DGF-ɦɨɬɢɜɚ ɧɚɩɪɹɦɭɸ 

ɡɚɜɢɫɢɬ ɭɫɩɟɲɧɨɫɬɶ ɞɟɣɫɬɜɢɹ ɢɧɝɢɛɢɬɨɪɚ. ɇɟɤɨɬɨɪɵɟ ɦɭɬɚɰɢɢ ɜ ɩɨɥɨɠɟɧɢɢ 

835 ɩɪɢɜɨɞɹɬ ɤ ɨɛɪɚɡɨɜɚɧɢɸ DGF-in ɤɨɧɮɨɪɦɚɰɢɢ, ɩɪɢ ɤɨɬɨɪɨɣ ɫɜɹɡɵɜɚɧɢɟ ɫ 

ɢɧɝɢɛɢɬɨɪɨɦ ɡɚɬɪɭɞɧɟɧɨ. Ʉɪɨɦɟ ɬɨɝɨ, D835, ɩɨ ɩɪɨɝɧɨɡɚɦ, ɢɝɪɚɟɬ ɤɪɢɬɢɱɟɫɤɭɸ 

ɪɨɥɶ ɜ ɫɬɚɛɢɥɢɡɚɰɢɢ ɤɨɧɮɨɪɦɚɰɢɢ DGF-out, ɫɥɭɠɚ ɚɦɢɧɨɤɨɧɰɟɜɵɦ 

ɤɷɩɢɪɭɸɳɢɦ ɨɫɬɚɬɤɨɦ ɞɥɹ ɤɨɪɨɬɤɨɣ ɨɞɧɨɨɛɨɪɨɬɧɨɣ α-ɫɩɢɪɚɥɢ, ɨɯɜɚɬɵɜɚɸɳɟɣ 

ɨɫɬɚɬɤɢ 835–839. 

ȼ ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɚɦɢɧɨɤɢɫɥɨɬɵ, ɧɚ ɤɨɬɨɪɭɸ ɡɚɦɟɧɢɥɫɹ ɚɫɩɚɪɚɝɢɧ, 

ɪɚɡɥɢɱɚɸɬ ɪɚɡɧɵɟ ɜɢɞɵ ɱɭɜɫɬɜɢɬɟɥɶɧɨɫɬɢ ɤ ɢɧɝɢɛɢɬɨɪɚɦ. Ɍɚɤ, ɧɚɩɪɢɦɟɪ, FLT3-

ITD D835V / Y / F ɦɭɬɚɰɢɢ ɜɵɡɵɜɚɸɬ ɜɵɫɨɤɭɸ ɫɬɟɩɟɧɶ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤɨ ɜɫɟɦ 

ɢɧɝɢɛɢɬɨɪɚɦ ɧɨɜɨɝɨ ɩɨɤɨɥɟɧɢɹ. ɗɬɨ ɨɛɴɹɫɧɹɟɬɫɹ ɬɟɦ, ɱɬɨ ɨɛɴɟɦɧɵɟ 

ɝɢɞɪɨɮɨɛɧɵɟ ɚɦɢɧɨɤɢɫɥɨɬɵ ɧɟ ɫɩɨɫɨɛɧɵ ɨɛɪɚɡɨɜɵɜɚɬɶ ɜɨɞɨɪɨɞɧɵɟ ɫɜɹɡɢ ɫ 

S838. ȼɫɥɟɞɫɬɜɢɟ ɷɬɨɝɨ, ɨɛɪɚɡɨɜɚɧɢɟ α-ɫɩɢɪɚɥɢ, ɩɨɞɞɟɪɠɢɜɚɸɳɟɣ 

ɤɨɧɮɨɪɦɚɰɢɸ, ɛɥɚɝɨɩɪɢɹɬɧɭɸ ɞɥɹ ɫɜɹɡɵɜɚɧɢɹ ɫ ɢɧɝɢɛɢɬɨɪɨɦ (DFG-out) 

ɧɟɜɨɡɦɨɠɧɨ (ɪɢɫɭɧɨɤ 9). ɍɞɚɥɟɧɢɟ ɨɫɬɚɬɤɚ D835 ɢɥɢ ɡɚɦɟɧɚ ɨɛɴɟɦɧɵɦ 

ɨɫɬɚɬɤɨɦ ɢɡɨɥɟɣɰɢɧɨɦ ɩɪɢɜɨɞɢɥɢ ɤ ɜɵɫɨɤɨɣ ɫɬɟɩɟɧɢ ɭɫɬɨɣɱɢɜɨɫɬɢ ɩɨ ɬɟɦ ɠɟ 

ɩɪɢɱɢɧɚɦ. Ɂɚɦɟɧɚ D835H ɜɵɡɜɚɥɚ ɩɪɨɦɟɠɭɬɨɱɧɭɸ ɭɫɬɨɣɱɢɜɨɫɬɶ ɤ ɢɧɝɢɛɢɬɨɪɚɦ 

ɧɨɜɨɝɨ ɩɨɤɨɥɟɧɢɹ. ɉɪɨɦɟɠɭɬɨɱɧɚɹ ɭɫɬɨɣɱɢɜɨɫɬɶ ɦɭɬɚɰɢɢ D835H ɹɜɥɹɟɬɫɹ 

ɫɥɟɞɫɬɜɢɟɦ ɟɟ ɧɟɫɩɨɫɨɛɧɨɫɬɢ ɤɚɤ ɩɪɢɫɩɨɫɨɛɢɬɶɫɹ ɤ ɪɟɠɢɦɭ ɫɜɹɡɵɜɚɧɢɹ 

ɢɧɝɢɛɢɬɨɪɨɜ ɬɢɩɚ II, ɬɚɤ ɢ ɫɨɯɪɚɧɹɬɶ ɜɨɞɨɪɨɞɧɵɟ ɫɜɹɡɢ, ɤɨɬɨɪɵɟ 

ɫɬɚɛɢɥɢɡɢɪɭɸɬ ɤɨɪɨɬɤɭɸ α-ɫɩɢɪɚɥɶ ɜ ɚɭɬɨɢɧɝɢɛɢɪɨɜɚɧɧɨɣ ɤɨɧɮɨɪɦɚɰɢɢ. ȼ 

ɰɟɥɨɦ, ɦɭɬɚɰɢɢ D835A / E / G / N ɩɪɢɞɚɥɢ ɧɚɢɦɟɧɶɲɭɸ ɫɬɟɩɟɧɶ ɭɫɬɨɣɱɢɜɨɫɬɢ ɤ 

ɢɧɝɢɛɢɬɨɪɚɦ ɧɨɜɨɝɨ ɩɨɤɨɥɟɧɢɹ. ɗɬɨ ɫɜɹɡɚɧɨ ɫ ɬɟɦ, ɱɬɨ ɞɚɧɧɵɟ ɚɦɢɧɨɤɢɫɥɨɬɵ 

ɫɩɨɫɨɛɧɵ ɨɛɪɚɡɨɜɵɜɚɬɶ ɜɨɞɨɪɨɞɧɵɟ ɫɜɹɡɢ ɫ ɝɢɞɪɨɤɫɢɥɶɧɨɣ ɝɪɭɩɩɨɣ ɛɨɤɨɜɨɣ 

ɰɟɩɢ S838, ɚɦɢɞɧɨɣ ɝɪɭɩɩɨɣ ɨɫɧɨɜɧɨɣ ɰɟɩɢ S838 ɢɥɢ ɚɦɢɞɧɨɣ ɝɪɭɩɩɨɣ 
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ɨɫɧɨɜɧɨɣ ɰɟɩɢ M837. ȼ ɪɟɡɭɥɶɬɚɬɟ ɤɨɪɨɬɤɚɹ α-ɫɩɢɪɚɥɶ ɢ, ɬɚɤɢɦ ɨɛɪɚɡɨɦ, 

ɤɨɧɮɨɪɦɚɰɢɹ DFG-out ɫɨɯɪɚɧɹɸɬɫɹ, ɫɨɯɪɚɧɹɹ ɫɜɹɡɵɜɚɧɢɟ ɢɧɝɢɛɢɬɨɪɚ [39]. 

 
Ɋɢɫɭɧɨɤ 9 – Ɇɨɥɟɤɭɥɹɪɧɚɹ ɦɨɞɟɥɶ ɫɜɹɡɵɜɚɧɢɹ ɢɧɝɢɛɢɬɨɪɨɜ FLT3 ɩɪɢ ɧɚɥɢɱɢɢ 

ɦɭɬɚɰɢɣ ɜ ɬɢɪɨɡɢɧɤɢɧɚɡɧɨɦ ɞɨɦɟɧɟ. 

 

Ⱦɚɧɧɵɣ ɮɚɤɬ ɭɫɥɨɠɧɹɟɬ ɩɪɢɦɟɧɟɧɢɟ ɬɚɪɝɟɬɧɵɯ ɩɪɟɩɚɪɚɬɨɜ ɜ ɬɟɪɚɩɢɢ 

ɈɆɅ ɢ ɭɯɭɞɲɚɟɬ ɩɨɤɚɡɚɬɟɥɢ ɜɵɠɢɜɚɟɦɨɫɬɢ ɩɚɰɢɟɧɬɨɜ [40]. 
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2 ɆȺɌȿɊɂȺɅɕ ɂ ɆȿɌɈȾɕ 

2.1 Ɉɛɴɟɤɬ ɢɫɫɥɟɞɨɜɚɧɢɹ 

 

ɂɫɫɥɟɞɨɜɚɧɢɟ ɛɵɥɨ ɜɵɩɨɥɧɟɧɨ ɧɚ ɛɚɡɟ ɇɉɅɆȽɆɂ ɋɎɍ ɜ ɝ. 

Ʉɪɚɫɧɨɹɪɫɤɟ. ȼ ɢɫɫɥɟɞɨɜɚɧɢɟ ɛɵɥɨ ɜɤɥɸɱɟɧɨ 8 ɜɡɪɨɫɥɵɯ ɩɚɰɢɟɧɬɨɜ ɫ 

ɞɢɚɝɧɨɡɨɦ ɈɆɅ, ɞɥɹ 2 ɩɚɰɢɟɧɬɨɜ (№7 ɢ №10) ɧɚ ɫɟɝɨɞɧɹ ɞɢɚɝɧɨɡ ɟɳё ɧɟ 

ɩɨɞɬɜɟɪɠɞɟɧ (ɬɚɛɥɢɰɚ 3). Ɇɟɞɢɚɧɚ ɜɨɡɪɚɫɬɚ ɫɨɫɬɚɜɢɥɚ 60, ɱɬɨ ɧɚ 5 ɥɟɬ ɦɟɧɶɲɟ, 

ɱɟɦ ɜ ȿɜɪɨɩɟɣɫɤɢɯ ɫɬɪɚɧɚɯ. Ⱦɢɚɝɧɨɡ ɛɵɥ ɭɫɬɚɧɨɜɥɟɧ ɫɨɝɥɚɫɧɨ ɫɬɚɧɞɚɪɬɚɦ ȼɈɁ 

[41,32], ɜ ɬɨɦ ɱɢɫɥɟ ɧɚ ɨɫɧɨɜɚɧɢɢ ɰɢɬɨɝɟɧɟɬɢɱɟɫɤɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɤɨɫɬɧɨɝɨ 

ɦɨɡɝɚ ɩɨ ɚɧɚɥɢɡɭ ɯɪɨɦɨɫɨɦɧɵɯ ɚɛɟɪɪɚɰɢɣ. 

Ɍɚɛɥɢɰɚ 3 – ȼɵɛɨɪɤɚ ɩɚɰɢɟɧɬɨɜ ɫ ɞɢɚɝɧɨɡɨɦ ɈɆɅ 
 

№ 
ɩɚɰɢɟɧɬɚ 

ȼɨɡɪɚɫɬ ɉɨɥ Ⱦɢɚɝɧɨɡ Ƚɟɧɟɬɢɱɟɫɤɢɟ 
ɧɚɪɭɲɟɧɢɹ 

ɂɫɯɨɞ ɡɚɛɨɥɟɜɚɧɢɹ 

1 65 ɀɟɧɫɤɢɣ 
ɈɆɅ 

(ɢɫɯɨɞ ɢɡ 
ɆȾɋ) 

FLT3-ITD, 
NPM1 

ɭɦɟɪɥɚ 

2 48 ɀɟɧɫɤɢɣ ɈɆɅ (Ɇ3) 
PML-RARA, 
FLT3-TKD 

D835Y 
ɭɦɟɪɥɚ 

3 56 Ɇɭɠɫɤɨɣ ɈɆɅ (Ɇ2) - ɭɦɟɪ 
4 44 Ɇɭɠɫɤɨɣ ɈɆɅ (Ɇ0) WT1 ɧɟɢɡɜɟɫɬɧɨ 

5 19 ɀɟɧɫɤɢɣ ɈɆɅ (Ɇ4) - 
ɝɨɬɨɜɢɬɫɹ ɤ ɚɥɥɨɝɟɧɧɨɣ 

ɬɪɚɧɫɩɥɚɧɬɚɰɢɢ  

6 27 ɀɟɧɫɤɢɣ 
ɈɆɅ (ɧɟ 
ɭɬɨɱɧɟɧ) 

t (3;3) ɢ inv 
(3) (3q26), 
FLT3-ITD 

ɭɦɟɪɥɚ 

7 64 ɀɟɧɫɤɢɣ ɈɆɅ? - ɧɟɢɡɜɟɫɬɧɨ 

8 67 Ɇɭɠɫɤɨɣ 
ɈɆɅ (ɧɟ 
ɭɬɨɱɧɟɧ) - 

ɩɪɨɯɨɞɢɬ 
ɯɢɦɢɨɬɟɪɚɩɟɜɬɢɱɟɫɤɨɟ 

ɥɟɱɟɧɢɟ 

9 88 Ɇɭɠɫɤɨɣ ɈɆɅ (Ɇ3) - 
ɩɪɨɯɨɞɢɬ 

ɯɢɦɢɨɬɟɪɚɩɟɜɬɢɱɟɫɤɨɟ 
ɥɟɱɟɧɢɟ 

10 70 ɀɟɧɫɤɢɣ ɈɆɅ? - ɧɟɢɡɜɟɫɬɧɨ 
 
ȼ ɤɚɱɟɫɬɜɟ ɨɛɴɟɤɬɚ ɢɫɫɥɟɞɨɜɚɧɢɹ ɢɫɩɨɥɶɡɨɜɚɥɚɫɶ ɝɟɧɨɦɧɚɹ ȾɇɄ ɨɬ 10 

ɩɚɰɢɟɧɬɨɜ, ɜɵɞɟɥɟɧɧɚɹ ɢɡ ɥɟɣɤɨɰɢɬɨɜ ɰɟɥɶɧɨɣ ɤɪɨɜɢ ɩɚɰɢɟɧɬɨɜ. ȼɡɹɬɢɟ ɤɪɨɜɢ 

ɨɫɭɳɟɫɬɜɥɹɥɢ ɢɡ ɥɨɤɬɟɜɨɣ ɜɟɧɵ ɜ ɜɚɤɭɬɟɣɧɟɪ ɫ ɗȾɌȺ. Ɉɛɪɚɡɰɵ ɩɨɫɬɭɩɚɥɢ ɢɡ 
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ɝɟɦɚɬɨɥɨɝɢɱɟɫɤɨɝɨ ɨɬɞɟɥɟɧɢɹ ɄȽȻɍɁ «Ʉɪɚɟɜɨɣ ɤɥɢɧɢɱɟɫɤɨɣ ɛɨɥɶɧɢɰɵ» ɝ. 

Ʉɪɚɫɧɨɹɪɫɤɚ ɜ ɩɟɪɢɨɞ ɫ 01.2020 ɝ. ɩɨ 06.2021 ɝ. 

ȼɵɞɟɥɟɧɢɟ ȾɇɄ ɢɡ ɥɟɣɤɨɰɢɬɨɜ ɰɟɥɶɧɨɣ ɤɪɨɜɢ ɢ ɤɥɟɬɨɤ ɤɨɫɬɧɨɝɨ ɦɨɡɝɚ 

(ɞɥɹ ɩɚɰɢɟɧɬɚ №5) ɩɪɨɜɨɞɢɥɢ ɫ ɩɨɦɨɳɶɸ ɧɚɛɨɪɚ ɪɟɚɝɟɧɬɨɜ ȾɇɄ-ɋɨɪɛ-ȼ 

(Ⱥɦɩɥɢɋɟɧɫ, Ɋɨɫɫɢɹ). Ⱦɚɥɟɟ ɰɟɥɟɜɵɟ ɭɱɚɫɬɤɢ ȾɇɄ ɚɦɩɥɢɮɢɰɢɪɨɜɚɥɢ ɫ 

ɩɨɦɨɳɶɸ ɧɚɛɨɪɚ «Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɉɐɊ-Ɋȼ ɜ ɩɪɢɫɭɬɫɬɜɢɢ EVA Green» 

(ɋɂɇɌɈɅ, Ɋɨɫɫɢɹ) ɧɚ ɩɪɢɛɨɪɟ CFX96 (Bio-Rad, ɋɒȺ). Ⱦɥɹ ɚɧɚɥɢɡɚ FLT3-ITD 

ɢ FLT3-TKD ɦɭɬɚɰɢɣ ɭɱɚɫɬɤɢ 14-15 ɢ 20 ɷɤɡɨɧɨɜ ɫɨɨɬɜɟɬɫɬɜɟɧɧɨ 

ɚɦɩɥɢɮɢɰɢɪɨɜɚɥɢ ɫ ɮɥɭɨɪɟɫɰɟɧɬɧɨ-ɦɟɱɟɧɧɵɦɢ ɩɪɚɣɦɟɪɚɦɢ ɫ ɰɟɥɶɸ 

ɩɪɨɜɟɞɟɧɢɹ ɞɚɥɟɟ ɮɪɚɝɦɟɧɬɧɨɝɨ ɚɧɚɥɢɡɚ. Ɍɚɤɠɟ, ɚɦɩɥɢɮɢɤɚɰɢɢ ɫ ɦɟɱɟɧɵɦɢ 

ɩɪɚɣɦɟɪɚɦɢ ɩɨɞɜɟɪɝɚɥɫɹ 12 ɷɤɡɨɧ 5 ɯɪɨɦɨɫɨɦɵ ɞɥɹ ɚɧɚɥɢɡɚ NPM1 ɦɭɬɚɰɢɣ. 

Ⱥɦɩɥɢɤɨɧɵ ɭɱɚɫɬɤɚ 20 ɷɤɡɨɧɚ ɞɨɩɨɥɧɢɬɟɥɶɧɨ ɩɨɞɜɟɪɝɚɥɢɫɶ ɉȾɊɎ ɚɧɚɥɢɡɭ 

ɪɟɫɬɪɢɤɬɚɡɨɣ EcoRV (ɋɢɛɗɧɡɢɦ, Ɋɨɫɫɢɹ). ɉɪɨɞɭɤɬɵ ɉɐɊ ɢ ɪɟɫɬɪɢɤɬɵ 

ɫɦɟɲɢɜɚɥɢ ɫ GeneScan™ 500 LIZ™ dye Size Standard (Applied Biosystems, 

ɋɒȺ) ɢ ɩɨɞɜɟɪɝɚɥɢ ɤɚɩɢɥɥɹɪɧɨɦɭ ɷɥɟɤɬɪɨɮɨɪɟɡɭ ɫ ɩɨɦɨɳɶɸ ɩɪɢɛɨɪɚ 

«Ƚɟɧɟɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡɚɬɨɪ 3500» (Applied Biosystems, ɋɒȺ). Ɉɛɪɚɛɨɬɤɭ 

ɪɟɡɭɥɶɬɚɬɨɜ ɮɪɚɝɦɟɧɬɧɨɝɨ ɚɧɚɥɢɡɚ ɩɪɨɜɨɞɢɥɢ ɜ GeneMarker software 

(SoftGenetics, ɋɒȺ). Ⱦɨɩɨɥɧɢɬɟɥɶɧɨ FLT3 ɢ NPM1-ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɨɛɪɚɡɰɵ 

ɚɦɩɥɢɮɢɰɢɪɨɜɚɥɢ (ɛɟɡ ɦɟɱɟɧɧɵɯ ɩɪɚɣɦɟɪɨɜ) ɢ ɩɨɞɜɟɪɝɚɥɢ ɫɟɤɜɟɧɢɪɭɸɳɟɣ 

ɉɐɊ ɫ ɩɪɹɦɨɝɨ ɢ ɨɛɪɚɬɧɨɝɨ ɩɪɚɣɦɟɪɨɜ ɫ ɩɨɦɨɳɶɸ ɧɚɛɨɪɚ BigDye™ Terminator 

v3.1 Cycle Sequencing Kit  (Applied Biosystems, ɋɒȺ). Ʉɚɩɢɥɥɹɪɧɵɣ 

ɷɥɟɤɬɪɨɮɨɪɟɡ ɬɚɤɠɟ ɩɪɨɜɨɞɢɥɢ ɫ ɩɨɦɨɳɶɸ ɩɪɢɛɨɪɚ «Ƚɟɧɟɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡɚɬɨɪ 

3500» (Applied Biosystems, ɋɒȺ), ɚ ɨɛɪɚɛɨɬɤɭ ɪɟɡɭɥɶɬɚɬɨɜ ɫɟɤɜɟɧɢɪɨɜɚɧɢɹ – ɜ 

Sequence Scanner software (Applied Biosystems, ɋɒȺ). 
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2.2 ȼɵɞɟɥɟɧɢɟ ȾɇɄ ɢɡ ɤɥɢɧɢɱɟɫɤɨɝɨ ɦɚɬɟɪɢɚɥɚ ɫ ɩɨɦɨɳɶɸ ɧɚɛɨɪɚ 

«ȾɇɄ-ɫɨɪɛ-B» (Ⱥɦɩɥɢɋɟɧɫ, Ɋɨɫɫɢɹ) 

 

ȾɇɄ ɢɡ ɰɟɥɶɧɨɣ ɤɪɨɜɢ ɢ ɤɥɟɬɨɤ ɤɨɫɬɧɨɝɨ ɦɨɡɝɚ (ɜɵɞɟɥɟɧɧɵɯ ɢ 

ɫɨɯɪɚɧɟɧɧɵɯ ɪɚɧɟɟ ɜ ɪɟɚɝɟɧɬɟ «Ɋɚɫɬɜɨɪ Ⱦ») ɜɵɞɟɥɹɥɢ ɫ ɩɨɦɨɳɶɸ ɧɚɛɨɪɚ ȾɇɄ-

ɫɨɪɛ-B (Ⱥɦɩɥɢɋɟɧɫ, Ɋɨɫɫɢɹ). 

Ʌɟɣɤɨɰɢɬɵ ɰɟɥɶɧɨɣ ɤɪɨɜɢ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɨɬɦɵɜɚɥɢ ɪɟɚɝɟɧɬɨɦ 

ȽȿɆɈɅɂɌɂɄ (Ⱥɦɩɥɢɋɟɧɫ, Ɋɨɫɫɢɹ): ɤ 1 ɦɥ ɝɟɦɨɥɢɬɢɤɚ ɞɨɛɚɜɥɹɥɢ 250 ɦɤɥ 

ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɩɟɪɟɦɟɲɚɧɧɨɝɨ ɨɛɪɚɡɰɚ ɤɪɨɜɢ; ɢɧɤɭɛɢɪɨɜɚɥɢ ɩɪɨɛɢɪɤɢ ɩɪɢ 

ɤɨɦɧɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɜ ɬɟɱɟɧɢɟ 5 ɦɢɧ, ɩɟɪɟɦɟɲɢɜɚɥɢ ɢ ɫɧɨɜɚ ɨɫɬɚɜɥɹɥɢ ɧɚ 5 

ɦɢɧ; ɰɟɧɬɪɢɮɭɝɢɪɨɜɚɥɢ ɩɪɨɛɵ (8 ɬɵɫ. ɨɛ/ɦɢɧ, 2 ɦɢɧ); ɨɬɛɢɪɚɥɢ ɫɭɩɟɪɧɚɬɚɧɬ, 

ɫɨɞɟɪɠɚɳɢɣ ɪɚɡɪɭɲɟɧɧɵɟ ɥɟɣɤɨɰɢɬɵ. 

ɂɡ ɨɬɦɵɬɵɯ ɥɟɣɤɨɰɢɬɨɜ ɜɵɞɟɥɹɥɢ ȾɇɄ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɩɪɨɬɨɤɨɥɭ: 

1. Ʌɢɡɢɪɭɸɳɢɣ ɪɚɫɬɜɨɪ ɢ Ɋɚɫɬɜɨɪ ɞɥɹ ɨɬɦɵɜɤɢ 1 ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ 

ɧɚɝɪɟɜɚɥɢ ɧɚ ɬɟɪɦɨɫɬɚɬɟ ɞɨ 65°ɋ. 

2. ȼ ɤɚɠɞɭɸ ɩɪɨɛɢɪɤɭ ɫ ɨɫɚɞɤɨɦ ɥɟɣɤɨɰɢɬɨɜ ɜɧɨɫɢɥɢ ɩɨ 300 ɦɤɥ 

ɥɢɡɢɪɭɸɳɟɝɨ ɪɚɫɬɜɨɪɚ. ɉɪɨɛɵ ɩɟɪɟɦɟɲɢɜɚɥɢ ɧɚ ɜɨɪɬɟɤɫɟ, ɩɪɨɝɪɟɜɚɥɢ ɜ 

ɬɟɱɟɧɢɟ 5 ɦɢɧ ɧɚ ɬɟɪɦɨɫɬɚɬɟ ɩɪɢ 65 °ɋ ɢ ɰɟɧɬɪɢɮɭɝɢɪɨɜɚɥɢ (5 ɬɵɫ ɨɛ/ɦɢɧ, 5 

ɫɟɤ). 

3. ɍɧɢɜɟɪɫɚɥɶɧɵɣ ɫɨɪɛɟɧɬ ɩɪɟɞɜɚɪɢɬɟɥɶɧɨ ɪɟɫɭɫɩɟɧɞɢɪɨɜɚɥɢ ɧɚ 

ɜɨɪɬɟɤɫɟ. 

4. ȼ ɤɚɠɞɭɸ ɩɪɨɛɢɪɤɭ ɜɧɨɫɢɥɢ ɩɨ 25 ɦɤɥ ɫɨɪɛɟɧɬɚ, ɩɟɪɟɦɟɲɢɜɚɥɢ ɧɚ 

ɜɨɪɬɟɤɫɟ, ɨɫɬɚɜɥɹɥɢ ɩɪɢ ɤɨɦɧɚɬɧɨɣ ɬɟɦɩɟɪɚɬɭɪɟ ɧɚ 2 ɦɢɧ, ɩɟɪɟɦɟɲɢɜɚɥɢ ɢ 

ɫɧɨɜɚ ɨɫɬɚɜɥɹɥɢ ɧɚ 5 ɦɢɧ. ɉɪɨɛɵ ɰɟɧɬɪɢɮɭɝɢɪɨɜɚɥɢ (5 ɬɵɫ ɨɛ/ɦɢɧ, 30 ɫɟɤ) ɞɥɹ 

ɨɫɚɠɞɟɧɢɹ ɫɨɪɛɟɧɬɚ; ɜɚɤɭɭɦɧɵɦ ɨɬɫɚɫɵɜɚɬɟɥɟɦ ɭɞɚɥɹɥɢ ɧɚɞɨɫɚɞɨɱɧɭɸ 

ɠɢɞɤɨɫɬɶ. 

5. ȼ ɤɚɠɞɭɸ ɩɪɨɛɢɪɤɭ ɜɧɨɫɢɥɢ ɩɨ 300 ɦɤɥ Ɋɚɫɬɜɨɪɚ ɞɥɹ ɨɬɦɵɜɤɢ 1, 

ɩɟɪɟɦɟɲɢɜɚɥɢ ɞɨ ɩɨɥɧɨɝɨ ɪɟɫɭɫɩɟɧɞɢɪɨɜɚɧɢɹ ɫɨɪɛɟɧɬɚ ɧɚ ɜɨɪɬɟɤɫɟ; 

ɰɟɧɬɪɢɮɭɝɢɪɨɜɚɥɢ (5 ɬɵɫ ɨɛ/ɦɢɧ, 30 ɫɟɤ) ɞɥɹ ɨɫɚɠɞɟɧɢɹ ɫɨɪɛɟɧɬɚ; 

ɧɚɞɨɫɚɞɨɱɧɭɸ ɠɢɞɤɨɫɬɶ ɭɞɚɥɹɥɢ ɜɚɤɭɭɦɧɵɦ ɨɬɫɚɫɵɜɚɬɟɥɟɦ. 
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6. ȼ ɤɚɠɞɭɸ ɩɪɨɛɢɪɤɭ ɜɧɨɫɢɥɢ ɩɨ 500 ɦɤɥ Ɋɚɫɬɜɨɪɚ ɞɥɹ ɨɬɦɵɜɤɢ 2, 

ɩɟɪɟɦɟɲɢɜɚɥɢ ɞɨ ɩɨɥɧɨɝɨ ɪɟɫɭɫɩɟɧɞɢɪɨɜɚɧɢɹ ɫɨɪɛɟɧɬɚ ɧɚ ɜɨɪɬɟɤɫɟ; 

ɰɟɧɬɪɢɮɭɝɢɪɨɜɚɥɢ (10 ɬɵɫ ɨɛ/ɦɢɧ, 30 ɫɟɤ) ɞɥɹ ɨɫɚɠɞɟɧɢɹ ɫɨɪɛɟɧɬɚ; ɭɞɚɥɹɥɢ 

ɫɭɩɟɪɧɚɬɚɧɬ ɜɚɤɭɭɦɧɵɦ ɨɬɫɚɫɵɜɚɬɟɥɟɦ. ɉɨɜɬɨɪɹɥɢ ɭɤɚɡɚɧɧɭɸ ɩɪɨɰɟɞɭɪɭ 

ɨɬɦɵɜɤɢ ɟɳɟ ɪɚɡ ɫ ɩɨɫɥɟɞɭɸɳɢɦ ɭɞɚɥɟɧɢɟɦ ɧɚɞɨɫɚɞɨɱɧɨɣ ɠɢɞɤɨɫɬɢ. 

7. Ɉɬɤɪɵɬɵɟ ɩɪɨɛɢɪɤɢ ɩɨɦɟɲɚɥɢ ɜ ɬɟɪɦɨɫɬɚɬ ɧɚ 5-10 ɦɢɧ ɩɪɢ 65 °ɋ 

ɞɥɹ ɩɨɞɫɭɲɢɜɚɧɢɹ ɫɨɪɛɟɧɬɚ.  

8. Ⱦɥɹ ɷɥɸɰɢɢ ȾɇɄ ɢɡ ɫɨɪɛɟɧɬɚ ɜ ɤɚɠɞɭɸ ɩɪɨɛɢɪɤɭ ɜɧɨɫɢɥɢ ɩɨ 50 

ɦɤɥ Ɍȿ-ɛɭɮɟɪɚ, ɩɟɪɟɦɟɲɢɜɚɥɢ ɧɚ ɜɨɪɬɟɤɫɟ ɢ ɜɨɡɜɪɚɳɚɥɢ ɩɪɨɛɢɪɤɢ ɫ 

ɡɚɤɪɵɬɵɦɢ ɤɪɵɲɤɚɦɢ ɜ ɬɟɪɦɨɫɬɚɬ ɧɚ 5 ɦɢɧ ɩɪɢ 65°ɋ, ɩɟɪɢɨɞɢɱɟɫɤɢ ɜɫɬɪɹɯɢɜɚɹ 

ɧɚ ɜɨɪɬɟɤɫɟ.  

9. ɉɪɨɛɢɪɤɢ ɰɟɧɬɪɢɮɭɝɢɪɨɜɚɥɢ (13 ɬɵɫ ɨɛ/ɦɢɧ, 1 ɦɢɧ). ɂɡ 

ɧɚɞɨɫɚɞɨɱɧɨɣ ɠɢɞɤɨɫɬɢ ɦɨɠɧɨ ɫɨɛɪɚɬɶ ɨɱɢɳɟɧɧɭɸ ȾɇɄ. 

 

2.3 ɂɡɦɟɪɟɧɢɟ ɤɨɧɰɟɧɬɪɚɰɢɢ ȾɇɄ ɫ ɩɨɦɨɳɶɸ ɧɚɛɨɪɚ Quant-iT™ 

dsDNA HS Assay Kit ɧɚ ɮɥɭɨɪɢɦɟɬɪɟ Qubit 3 (Invitrogen, ɋɒȺ) 

 

Ʉɨɧɰɟɧɬɪɚɰɢɸ ɜɵɞɟɥɟɧɧɨɣ ȾɇɄ ɢɡɦɟɪɹɥɢ ɫ ɩɨɦɨɳɶɸ ɧɚɛɨɪɚ Quant-iT™ 

dsDNA HS Assay Kit ɧɚ ɮɥɭɨɪɢɦɟɬɪɟ Qubit 3. (Invitrogen, ɋɒȺ). 

ɉɪɢɧɰɢɩ ɦɟɬɨɞɚ ɫɥɟɞɭɸɳɢɣ: ɜ ɨɛɪɚɡɟɰ ɜɜɨɞɢɬɫɹ ɮɥɭɨɪɟɫɰɟɧɬɧɵɣ ɡɨɧɞ, 

ɤɨɬɨɪɵɣ ɫɩɟɰɢɮɢɱɟɫɤɢ ɫɜɹɡɵɜɚɟɬ ɰɟɥɟɜɭɸ ɦɨɥɟɤɭɥɭ, ɨɛɪɚɡɭɹ ɮɥɭɨɪɟɫɰɟɧɬɧɵɣ 

ɤɨɦɩɥɟɤɫ. ɂɫɬɨɱɧɢɤ ɫɜɟɬɚ ɜɨɡɛɭɠɞɚɟɬ ɮɥɭɨɪɟɫɰɟɧɰɢɸ, ɤɨɬɨɪɚɹ 

ɩɪɨɩɨɪɰɢɨɧɚɥɶɧɚ ɤɨɧɰɟɧɬɪɚɰɢɢ ɨɩɪɟɞɟɥɹɟɦɨɝɨ ɜɟɳɟɫɬɜɚ. ɉɪɢɛɨɪ ɢɡɦɟɪɹɟɬ 

ɢɧɬɟɧɫɢɜɧɨɫɬɶ ɫɜɟɱɟɧɢɹ ɢ ɪɚɫɫɱɢɬɵɜɚɟɬ ɤɨɧɰɟɧɬɪɚɰɢɸ. ɂɡɦɟɪɟɧɢɟ ɩɪɨɯɨɞɢɬ ɜ 

ɨɛɵɱɧɵɯ ɬɨɧɤɨɫɬɟɧɧɵɯ ɩɪɨɛɢɪɤɚɯ ɧɚ 0,5 ɦɥ [42]. 

Ʉɨɧɰɟɧɬɪɚɰɢɸ ȾɇɄ ɢɡɦɟɪɹɥɢ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɩɪɨɬɨɤɨɥɭ: 

1. ɉɪɟɞɜɚɪɢɬɟɥɶɧɨ ɜɫɟ ɪɟɚɝɟɧɬɵ ɪɚɡɦɨɪɚɠɢɜɚɥɢ ɩɪɢ ɤɨɦɧɚɬɧɨɣ 

ɬɟɦɩɟɪɚɬɭɪɟ. 
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2. Ɋɚɛɨɱɭɸ ɫɦɟɫɶ ɝɨɬɨɜɢɥɢ ɢɡ ɪɚɫɱɟɬɚ ɧɚ N+2 ɩɪɨɛ (ɝɞɟ N – ɱɢɫɥɨ 

ɨɛɪɚɡɰɨɜ, ɚ 2 – ɱɢɫɥɨ ɫɬɚɧɞɚɪɬɨɜ ɞɥɹ ɤɚɥɢɛɪɨɜɤɢ ɩɪɢɛɨɪɚ): 1*(N+2) ɦɤɥ 

ɤɨɧɰɟɧɬɪɢɪɨɜɚɧɧɨɝɨ ɪɟɚɝɟɧɬɚ + 199*(N+2) ɦɤɥ ɛɭɮɟɪɚ ɞɥɹ ɪɚɡɜɟɞɟɧɢɹ. 

3. ȼ ɩɪɨɛɢɪɤɢ ɧɚ 0,5 ɦɥ ɜɧɨɫɢɥɢ ɞɥɹ ɫɬɚɧɞɚɪɬɨɜ – 190 ɦɤɥ Ɋɚɛɨɱɟɣ 

ɫɦɟɫɢ ɢ 10 ɦɤɥ ɋɬɚɧɞɚɪɬɚ; ɞɥɹ ɨɛɪɚɡɰɨɜ – 198 ɦɤɥ Ɋɚɛɨɱɟɣ ɫɦɟɫɢ ɢ 2 ɦɤɥ ȾɇɄ. 

4. ɉɪɨɛɵ ɬɳɚɬɟɥɶɧɨ ɨɬɤɪɭɱɢɜɚɥɢ ɧɚ ɜɨɪɬɟɤɫɟ ɜ ɬɟɱɟɧɢɟ 2-3 ɫɟɤ, 

ɫɛɪɚɫɵɜɚɥɢ ɤɚɩɥɢ ɢ ɢɧɤɭɛɢɪɨɜɚɥɢ 2 ɦɢɧ. 

5. ɇɚ ɮɥɭɨɪɢɦɟɬɪɟ Qubit 3.0 ɜɵɛɢɪɚɥɢ ɚɧɚɥɢɡ dsDNA HS Assay. 

6. Ʉɚɥɢɛɪɨɜɤɭ ɩɪɨɢɡɜɨɞɢɥɢ ɫ ɩɨɦɨɳɶɸ ɋɬɚɧɞɚɪɬɨɜ №1 ɢ№2. 

7. ɉɨɫɥɟ ɢɡɦɟɪɹɥɢ ɤɨɧɰɟɧɬɪɚɰɢɸ ɢɫɫɥɟɞɭɟɦɵɯ ɨɛɪɚɡɰɨɜ ɜ ɩɦɨɥɶ/ɦɤɥ. 

 

2.4 ɉɪɨɜɟɞɟɧɢɟ ɉɐɊ ɫ ɩɨɦɨɳɶɸ ɧɚɛɨɪɚ ɪɟɚɝɟɧɬɨɜ «Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ 

ɉɐɊ-Ɋȼ ɜ ɩɪɢɫɭɬɫɬɜɢɢ EVA Green» (ɋɂɇɌɈɅ, Ɇɨɫɤɜɚ) ɧɚ ɩɪɢɛɨɪɟ CFX 

96 (BioRad, ɋɒȺ) 

 

ɉɐɊ ɩɪɨɜɨɞɢɥɢ ɫ ɩɨɦɨɳɶɸ ɧɚɛɨɪɚ «Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɉɐɊ-Ɋȼ ɜ 

ɩɪɢɫɭɬɫɬɜɢɢ EVA Green» (ɋɂɇɌɈɅ, Ɋɨɫɫɢɹ) ɧɚ ɩɪɢɛɨɪɟ CFX96 (Bio-Rad, 

ɋɒȺ). ɉɪɨɝɪɚɦɦɚ ɚɦɩɥɢɮɢɤɚɰɢɢ ɢ ɫɯɟɦɚ ɩɪɢɝɨɬɨɜɥɟɧɢɹ ɪɟɚɤɰɢɨɧɧɨɣ ɫɦɟɫɢ 

ɧɚ ɨɞɧɭ ɩɪɨɛɭ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 4. Ɉɛɳɚɹ ɪɟɚɤɰɢɨɧɧɚɹ ɫɦɟɫɶ ɝɨɬɨɜɢɥɚɫɶ 

ɜ ɨɞɧɨɣ ɨɬɞɟɥɶɧɨɣ ɩɪɨɛɢɪɤɟ ɢɡ ɪɚɫɱɟɬɚ ɧɚ N+1 ɩɪɨɛ (ɨɛɪɚɡɰɵ + ɯɨɥɨɫɬɚɹ 

ɩɪɨɛɚ) ɢ ɪɚɫɤɚɩɵɜɚɥɚɫɶ ɩɨ 22 ɦɤɥ ɜ ɤɚɠɞɭɸ ɩɪɨɛɢɪɤɭ, ɡɚɬɟɦ ɜ ɷɬɢ ɩɪɨɛɢɪɤɢ 

ɜɧɨɫɢɥɨɫɶ ɩɨ 3 ɦɤɥ ȾɇɄ. ɉɪɨɞɭɤɬɵ ɚɦɩɥɢɮɢɤɚɰɢɢ ɞɟɬɟɤɬɢɪɨɜɚɥɢ ɦɟɬɨɞɨɦ 

ɷɥɟɤɬɪɨɮɨɪɟɡɚ ɜ 2% ɚɝɚɪɨɡɧɨɦ ɝɟɥɟ. 

 

Ɍɚɛɥɢɰɚ 4 – ɉɪɨɬɨɤɨɥ ɪɟɚɤɰɢɢ ɉɐɊ 

ɉɪɨɝɪɚɦɦɚ ɚɦɩɥɢɮɢɤɚɰɢɢ Ɋɟɚɤɰɢɨɧɧɚɹ ɫɦɟɫɶ ɨɛɴɟɦɨɦ 25 ɦɤɥ (1 ɩɪɨɛɚ) 
95 °ɋ 3 ɦɢɧ 1 ɰɢɤɥ ddH2O 13,25 ɦɤɥ 

95 °ɋ 30 ɫɟɤ 
30 ɰɢɤɥɨɜ 

10ɯ ɉɐɊ ɛɭɮɟɪ Ȼ + EVA Green 2,5 ɦɤɥ 
dNTP, 2,5 ɦɆ 2,5 ɦɤɥ 
MgCl2, 25 ɦɆ 1,5 ɦɤɥ 

62 °ɋ 40 ɫɟɤ 
ɉɪɚɣɦɟɪɵ, 

10 ɩɦɨɥɶ/ɦɤɥ 
ɉɪɹɦɨɣ 1 ɦɤɥ 

Ɉɛɪɚɬɧɵɣ 1 ɦɤɥ 
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72 °ɋ 30 ɫɟɤ 
SynTaq ȾɇɄ-ɩɨɥɢɦɟɪɚɡɚ, 

5ȿ/ɦɤɥ 
0,25 ɦɤɥ 

72 °ɋ 5 ɦɢɧ 1 ɰɢɤɥ  50 ɧɝ 3 ɦɤɥ 
 

ȼ ɬɚɛɥɢɰɟ 5 ɩɪɟɞɫɬɚɜɥɟɧɵ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɚɣɦɟɪɨɜ ɞɥɹ ɚɧɚɥɢɡɚ 

ɦɭɬɚɰɢɣ ɜ ɝɟɧɟ FLT3, ɢɫɩɨɥɶɡɨɜɚɧɧɵɟ ɜ ɧɚɫɬɨɹɳɟɦ ɢɫɫɥɟɞɨɜɚɧɢɢ ɢ 

ɡɚɢɦɫɬɜɨɜɚɧɧɵɟ ɢɡ ɭɤɚɡɚɧɧɵɯ ɜ ɬɚɛɥɢɰɟ ɫɬɚɬɟɣ. 
Ɍɚɛɥɢɰɚ 5 – ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɢ ɩɪɚɣɦɟɪɨɜ 

Ɍɢɩ 
ɚɧɚɥɢɡɚ 

ɉɪɚɣɦɟɪ ɉɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ (5'-3') 
Ɋɚɡɦɟɪ 

ɚɦɩɥɢɤɨɧɚ 
ɂɫɬɨɱɧɢɤ 

ɉɐɊ ɞɥɹ 
FLT3-ITD 

FLT3-
ITD 

forward 
TGCAGAACTGCCTATTCCTAACTGA 

326 bp 43 

FLT3-
ITD 

reverse 
TTCCATAAGCTGTTGCGTTCATCAC 

Ɏɪɚɝɦɟɧɬɧ
ɵɣ ɚɧɚɥɢɡ 
ɞɥɹ FLT3-

ITD 

FLT3-
ITD-
FAM 

forward 

FAM-
TGCAGAACTGCCTATTCCTAACTGA 

ɉɐɊ ɞɥɹ 
FLT3-TKD 

FLT3-
TKD 

forward 

GTAAAACGACGGCCAGCCGCCAGGAA
CGTGCTTG 

152 bp 44 

FLT3-
TKD 

reverse 

CAGGAAACAGCTATGACGATATCAGC
CTCACATTGCCCC 

Ɏɪɚɝɦɟɧɬɧ
ɵɣ ɚɧɚɥɢɡ 
ɞɥɹ FLT3-

TKD 

FLT3-
TKD-
FAM 

forward 

FAM-
GTAAAACGACGGCCAGCCGCCAGGAA

CGTGCTTG 

ɉɐɊ ɞɥɹ 
NPM1 

NPM1 
forward 

GATGTCTATGAAGTGTTGTGGTTCC 

169 bp 45 
NPM1 
reverse 

GGACAGCCAGATATCAACTG 

Ɏɪɚɝɦɟɧɬɧ
ɵɣ ɚɧɚɥɢɡ 
ɞɥɹ NPM1 

NPM1- 
FAM 

forward 

FAM-
GTAAAACGACGGCCAGCCGCCAGGAA

CGTGCTTG 
 

Ⱦɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɦɭɬɚɰɢɣ FLT3-ITD ɚɦɩɥɢɮɢɰɢɪɨɜɚɥɢ ɭɱɚɫɬɨɤ 14-15 

ɷɤɡɨɧɚ ɞɥɢɧɨɣ 326 bp, ɡɚɯɜɚɬɵɜɚɸɳɢɣ ɜɫɟ ɢɡɜɟɫɬɧɵɟ ɬɚɧɞɟɦɧɵɟ ɩɨɜɬɨɪɵ JM 

ɞɨɦɟɧɚ. Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɮɪɚɝɦɟɧɬɧɨɝɨ ɚɧɚɥɢɡɚ ɢɫɩɨɥɶɡɨɜɚɥɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ 

ɩɪɹɦɨɣ ɩɪɚɣɦɟɪ, ɤɨɬɨɪɵɣ  ɧɚ 5'-ɤɨɧɰɟ ɢɦɟɥ ɮɥɭɨɪɟɫɰɟɧɬɧɭɸ FAM ɦɟɬɤɭ [43]. 



34 
 

Ⱦɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɦɭɬɚɰɢɣ FLT3-TKD ɚɦɩɥɢɮɢɰɢɪɨɜɚɥɢ ɭɱɚɫɬɨɤ 20 

ɷɤɡɨɧɚ ɞɥɢɧɨɣ 152 bp ɉɪɹɦɨɣ ɩɪɚɣɦɟɪ ɞɥɹ ɉɐɊ, ɧɚ 5'-ɤɨɧɰɟ ɫɨɞɟɪɠɚɥ ɩɪɹɦɭɸ 

ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɜɚɪɢɚɛɟɥɶɧɨɝɨ ɭɱɚɫɬɤɚ M13 (M13F). Ɉɛɪɚɬɧɵɣ ɩɪɚɣɦɟɪ 

ɉɐɊ ɢɦɟɟɬ ɨɛɪɚɬɧɭɸ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ M13 (M13R). Ʉɪɨɦɟ ɬɨɝɨ, ɫɚɣɬ 

ɪɚɡɪɟɡɚɧɢɹ Eco RV ɛɵɥ ɫɤɨɧɫɬɪɭɢɪɨɜɚɧ ɜ ɨɛɪɚɬɧɵɣ ɩɪɚɣɦɟɪ D835 ɞɥɹ ɉɐɊ 

ɦɟɠɞɭ ɤɨɞɢɪɭɸɳɟɣ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶɸ ɢ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶɸ M13R 

ɩɪɚɣɦɟɪɚ. Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɮɪɚɝɦɟɧɬɧɨɝɨ ɚɧɚɥɢɡɚ ɢɫɩɨɥɶɡɨɜɚɥɢ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɩɪɹɦɨɣ ɩɪɚɣɦɟɪ, ɤɨɬɨɪɵɣ ɧɚ 5'-ɤɨɧɰɟ ɛɵɥ ɮɥɭɨɪɟɫɰɟɧɬɧɨ-

ɦɟɱɟɧ FAM ɦɟɬɤɨɣ [44].  

Ⱦɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɦɭɬɚɰɢɣ NPM1 ɚɦɩɥɢɮɢɰɢɪɨɜɚɥɢ ɭɱɚɫɬɨɤ 12 ɷɤɡɨɧɚ 5 

ɯɪɨɦɨɫɨɦɵ ɞɥɢɧɨɣ 169 bp. Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɮɪɚɝɦɟɧɬɧɨɝɨ ɚɧɚɥɢɡɚ 

ɢɫɩɨɥɶɡɨɜɚɥɢ ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɩɪɹɦɨɣ ɩɪɚɣɦɟɪ ɫ ɮɥɭɨɪɟɫɰɟɧɬɧɨɣ ɦɟɬɤɨɣ FAM 

ɧɚ 5'-ɤɨɧɰɟ [45]. 

Ⱦɥɹ ɫɟɤɜɟɧɢɪɨɜɚɧɢɹ ɩɨ ɋɷɧɝɟɪɭ FLT3-ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɨɛɪɚɡɰɨɜ 

ɢɫɩɨɥɶɡɨɜɚɥɢɫɶ ɬɟ ɠɟ ɩɚɪɵ ɩɪɚɣɦɟɪɨɜ, ɧɨ ɛɟɡ ɮɥɭɨɪɟɫɰɟɧɬɧɵɯ ɦɟɬɨɤ. 

 

2.5 ɉɪɨɜɟɞɟɧɢɟ ɉȾɊɎ ɚɧɚɥɢɡɚ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ FLT3-TKD ɦɭɬɚɰɢɣ 

ɫ ɩɨɦɨɳɶɸ ɪɟɫɬɪɢɤɬɚɡɵ EcoRV (ɋɢɛɗɧɡɢɦ, Ɋɨɫɫɢɹ) ɧɚ ɩɪɢɛɨɪɟ MJ Mini 

Thermal Cycler (Bio-Rad, ɋɒȺ) 

 

Ⱦɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ FLT3-TKD ɦɭɬɚɰɢɣ ɚɦɩɥɢɤɨɧɵ ɭɱɚɫɬɤɚ 20 ɷɤɡɨɧɚ 

ɩɨɞɜɟɪɝɚɥɢ ɉȾɊɎ-ɚɧɚɥɢɡɭ ɫ ɩɨɦɨɳɶɸ ɪɟɫɬɪɢɤɬɚɡɵ EcoRV (ɋɢɛɗɧɡɢɦ, Ɋɨɫɫɢɹ) 

ɧɚ ɩɪɢɛɨɪɟ MJ Mini Thermal Cycler (Bio-Rad, ɋɒȺ). ɋɯɟɦɚ ɩɪɢɝɨɬɨɜɥɟɧɢɹ 

ɪɟɚɤɰɢɨɧɧɨɣ ɫɦɟɫɢ ɧɚ ɨɞɧɭ ɩɪɨɛɭ ɩɪɟɞɫɬɚɜɥɟɧɚ ɜ ɬɚɛɥɢɰɟ 6. ɉɪɨɛɵ 

ɢɧɤɭɛɢɪɨɜɚɥɢɫɶ 1 ɱɚɫ 30 ɦɢɧ ɩɪɢ 37 °ɋ, ɚ ɡɚɬɟɦ 20 ɦɢɧ ɩɪɢ 80 °ɋ ɞɥɹ 

ɢɧɚɤɬɢɜɚɰɢɢ ɮɟɪɦɟɧɬɚ. ɉɪɨɞɭɤɬɵ ɪɟɫɬɪɢɤɰɢɢ ɞɟɬɟɤɬɢɪɨɜɚɥɢ ɦɟɬɨɞɨɦ 

ɷɥɟɤɬɪɨɮɨɪɟɡɚ ɜ 8% ɩɨɥɢɚɤɪɢɥɚɦɢɞɧɨɦ (ɉȺȺȽ) ɝɟɥɟ. 

Ɍɚɛɥɢɰɚ 6 – ɉɪɨɬɨɤɨɥ ɪɟɚɤɰɢɢ ɪɟɫɬɪɢɤɰɢɢ 

Ɋɟɚɤɰɢɨɧɧɚɹ ɫɦɟɫɶ ɨɛɴɟɦɨɦ 20 ɦɤɥ (1 ɩɪɨɛɚ) 
ddH2O 10,5 ɦɤɥ 
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10ɯ ɛɭɮɟɪ W 2 ɦɤɥ 
BSA, 1 ɦɝ/ɦɥ 2 ɦɤɥ 

Ɋɟɫɬɪɢɤɬɚɡɚ EcoRV, 20000 ɟ.ɚ./ɦɥ 0,5 ɦɤɥ (10 ɟ.ɚ.) 
 100 ɧɝ 5 ɦɤɥ 

 
ɋɯɟɦɚ ɪɟɫɬɪɢɤɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɞɥɹ ɩɨɢɫɤɚ FLT3-TKD ɦɭɬɚɰɢɣ, 

ɢɫɩɨɥɶɡɨɜɚɧɧɚɹ ɜ ɞɚɧɧɨɣ ɪɚɛɨɬɟ, ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 10. 

 

 
Ɋɢɫɭɧɨɤ 10 – ɋɯɟɦɚ ɪɟɫɬɪɢɤɰɢɨɧɧɨɝɨ ɚɧɚɥɢɡɚ ɞɥɹ ɨɛɧɚɪɭɠɟɧɢɹ FLT3-TKD ɦɭɬɚɰɢɣ [44]: 

D835 – ɫɚɣɬ ɭɡɧɚɜɚɧɢɹ ɪɟɫɬɪɢɤɬɚɡɵ EcoRV, Ʉɨɧɬɪɨɥɶ – ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɫɚɣɬ ɪɟɫɬɪɢɤɰɢɢ, 

ɜɨɡɧɢɤɚɸɳɢɣ ɩɪɢ ɦɭɬɚɰɢɢ, WT – ɧɨɪɦɚɥɶɧɵɣ ɚɥɥɟɥɶ, MT D835 – ɦɭɬɚɧɬɧɵɣ ɚɥɥɟɥɶ 

 

ɉɨɥɢɦɨɪɮɢɡɦ ɞɥɢɧ ɪɟɫɬɪɢɤɰɢɨɧɧɵɯ ɮɪɚɝɦɟɧɬɨɜ – ɦɟɬɨɞ, ɨɫɧɨɜɚɧɧɵɣ ɧɚ 

ɫɩɨɫɨɛɧɨɫɬɢ ɛɚɤɬɟɪɢɚɥɶɧɵɯ ɷɧɞɨɧɭɤɥɟɚɡ ɪɟɫɬɪɢɤɰɢɢ ɪɚɫɳɟɩɥɹɬɶ ȾɇɄ ɜ ɫɬɪɨɝɨ 

ɫɩɟɰɢɮɢɱɧɨɦ ɫɚɣɬɟ ɭɡɧɚɜɚɧɢɹ. ɗɜɨɥɸɰɢɨɧɧɨ, ɷɬɨɬ ɦɟɯɚɧɢɡɦ ɩɨɡɜɨɥɹɥ 

ɛɚɤɬɟɪɢɹɦ ɡɚɳɢɬɢɬɶɫɹ ɨɬ ɜɢɪɭɫɨɜ. ɗɧɞɨɧɭɤɥɟɚɡɵ ɪɟɫɬɪɢɤɰɢɢ ɲɢɪɨɤɨ 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɨɛɧɚɪɭɠɟɧɢɹ ɬɨɱɟɱɧɵɯ ɦɭɬɚɰɢɣ ɢɥɢ ɧɟɛɨɥɶɲɢɯ ɞɟɥɟɰɢɣ ɢɥɢ 

ɢɧɫɟɪɰɢɣ, ɚ ɬɚɤɠɟ ɜ ɝɟɧɧɨɣ ɢɧɠɟɧɟɪɢɢ ɞɥɹ ɫɨɡɞɚɧɢɹ ɜɢɪɭɫɧɵɯ ɜɟɤɬɨɪɨɜ. Ⱦɥɹ 

ɚɧɚɥɢɡɚ ɦɭɬɚɰɢɣ, ɩɨɞɛɢɪɚɟɬɫɹ ɪɟɫɬɪɢɤɬɚɡɚ, ɫɩɟɰɢɮɢɱɧɚɹ ɤ ɭɱɚɫɬɤɭ ɫ ɦɭɬɚɰɢɟɣ, 

ɭɬɪɚɱɢɜɚɸɳɚɹ ɫɚɣɬ ɜ ɫɥɭɱɚɟ ɦɭɬɚɰɢɢ ɥɢɛɨ ɜ ɪɟɡɭɥɶɬɚɬɟ ɦɭɬɚɰɢɢ ɜɨɡɧɢɤɚɟɬ 

ɞɨɩɨɥɧɢɬɟɥɶɧɵɣ ɫɚɣɬ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɩɪɢ ɷɥɟɤɬɪɨɮɨɪɟɬɢɱɟɫɤɨɣ ɞɟɬɟɤɰɢɢ, ɩɨ 

ɪɚɡɦɟɪɚɦ ɩɨɥɭɱɢɜɲɢɯɫɹ ɪɟɫɬɪɢɤɬɨɜ ɦɨɠɧɨ ɫɭɞɢɬɶ ɨ ɧɚɥɢɱɢɢ ɦɭɬɚɰɢɢ.  
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2.6 ɉɪɨɜɟɞɟɧɢɟ ɮɪɚɝɦɟɧɬɧɨɝɨ ɚɧɚɥɢɡɚ ɫ ɩɨɦɨɳɶɸ «Ƚɟɧɟɬɢɱɟɫɤɨɝɨ 

ɚɧɚɥɢɡɚɬɨɪɚ 3500» (Applied Biosystems, ɋɒȺ) 

 

Ⱦɥɹ ɩɪɨɜɟɞɟɧɢɹ ɮɪɚɝɦɟɧɬɧɨɝɨ ɚɧɚɥɢɡɚ 0,5 ɦɤɥ ɮɥɭɨɪɟɫɰɟɧɬɧɨ-ɦɟɱɟɧɧɵɯ 

ɩɪɨɞɭɤɬɨɜ ɚɦɩɥɢɮɢɤɚɰɢɢ (FLT3-ITD ɢ NPM1) ɢɥɢ ɪɟɫɬɪɢɤɰɢɢ (FLT3-TKD) 

ɫɦɟɲɢɜɚɥɢ ɫ 0,5 ɦɤɥ GeneScan™ 500 LIZ™ dye Size Standard (Applied 

Biosystems, ɋɒȺ) ɢ 9 ɦɤɥ Hi-Di™ Formamide (Applied Biosystems, ɋɒȺ). ȼ 

ɩɨɫɬɚɧɨɜɤɭ ɛɵɥ ɜɤɥɸɱɟɧ ɨɬɪɢɰɚɬɟɥɶɧɵɣ ɤɨɧɬɪɨɥɶ – ɨɛɪɚɡɟɰ ɩɚɰɢɟɧɬɚ ɛɟɡ 

ɦɭɬɚɰɢɣ ɜ ɝɟɧɟ FLT3 ɢ NPM1. ɉɪɢɝɨɬɨɜɥɟɧɧɵɟ ɫɦɟɫɢ ɧɚɝɪɟɜɚɥɢ ɜ ɬɟɪɦɨɫɬɚɬɟ 

ɩɪɢ 95 °ɋ ɜ ɬɟɱɟɧɢɟ 3 ɦɢɧ ɢ ɨɫɬɭɠɚɥɢ ɞɨ 4 °ɋ ɜ ɬɟɱɟɧɢɟ 2 ɦɢɧ. Ɂɚɬɟɦ ɩɪɨɛɵ 

ɩɟɪɟɧɨɫɢɥɢ ɩɨ 10 ɦɤɥ ɜ 96-ɥɭɧɨɱɧɵɣ ɩɥɚɧɲɟɬ ɝɟɧɟɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚɬɨɪɚ, 

ɨɬɤɪɭɱɢɜɚɥɢ ɧɚ ɰɟɧɬɪɢɮɭɝɟ ɞɥɹ ɫɛɪɨɫɚ ɤɚɩɟɥɶ ɢ ɩɨɦɟɳɚɥɢ ɜ ɩɪɢɛɨɪ. 

Ʉɚɩɢɥɥɹɪɧɵɣ ɷɥɟɤɬɪɨɮɨɪɟɡ ɩɪɨɜɨɞɢɥɢ ɧɚ 8-ɤɚɩɢɥɥɹɪɧɨɦ ɩɪɢɛɨɪɟ 

«Ƚɟɧɟɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡɚɬɨɪ 3500» (Applied Biosystems, ɋɒȺ), ɩɨɥɢɦɟɪ POP-7 

(Applied Biosystems, ɋɒȺ). Ɉɛɪɚɛɨɬɤɭ ɪɟɡɭɥɶɬɚɬɨɜ ɮɪɚɝɦɟɧɬɧɨɝɨ ɚɧɚɥɢɡɚ 

ɩɪɨɜɨɞɢɥɢ ɜ GeneMarker software (SoftGenetics, ɋɒȺ). ɋɯɟɦɚ ɮɪɚɝɦɟɧɬɧɨɝɨ 

ɚɧɚɥɢɡɚ ɞɥɹ ɞɚɧɧɨɝɨ ɢɫɫɥɟɞɨɜɚɧɢɹ ɩɪɟɞɫɬɚɜɥɟɧɚ ɧɚ ɪɢɫɭɧɤɟ 11.  

 

 
Ɋɢɫɭɧɨɤ 11 – Ɏɪɚɝɦɟɧɬɧɵɣ ɚɧɚɥɢɡ ɞɥɹ ɢɫɫɥɟɞɨɜɚɧɢɹ ɦɭɬɚɰɢɣ ɜ ɝɟɧɚɯ FLT3 ɢ NPM1: FAM – 

ɩɪɚɣɦɟɪɵ ɫ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɦɢ ɮɥɭɨɪɟɫɰɟɧɬɧɵɦɢ ɦɟɬɤɚɦɢ, WT – ɞɢɤɢɣ ɬɢɩ, MT – 

ɦɭɬɚɧɬɧɵɣ ɚɥɥɟɥɶ 
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Ɏɪɚɝɦɟɧɬɧɵɣ ɚɧɚɥɢɡ ɩɨɡɜɨɥɹɟɬ ɪɚɡɞɟɥɢɬɶ ɮɥɭɨɪɟɫɰɟɧɬɧɨ-ɦɟɱɟɧɵɟ 

ɮɪɚɝɦɟɧɬɵ ȾɇɄ ɢ ɨɩɪɟɞɟɥɢɬɶ ɢɯ ɞɥɢɧɵ ɨɬɧɨɫɢɬɟɥɶɧɨ ɪɚɡɦɟɪɧɵɯ ɫɬɚɧɞɚɪɬɨɜ 

(ɪɢɫɭɧɨɤ 12). ɋɟɤɜɟɧɢɪɨɜɚɧɢɟ ɠɟ, ɫɩɨɫɨɛɧɨ ɨɩɪɟɞɟɥɹɬɶ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ 

ɚɧɚɥɢɡɢɪɭɟɦɨɝɨ ɮɪɚɝɦɟɧɬɚ ȾɇɄ ɛɟɡ ɤɨɥɢɱɟɫɬɜɟɧɧɨɣ ɨɰɟɧɤɢ. 

 
Ɋɢɫɭɧɨɤ 12 – ɗɬɚɩɵ ɮɪɚɝɦɟɧɬɧɨɝɨ ɚɧɚɥɢɡɚ [46]  

 

Ɏɪɚɝɦɟɧɬɧɵɣ ɚɧɚɥɢɡ ȾɇɄ ɫɨɫɬɨɢɬ ɢɡ ɫɥɟɞɭɸɳɢɯ ɷɬɚɩɨɜ: 

1. ɉɪɨɜɨɞɹɬ ɉɐɊ ɫ ɩɚɪɚɦɢ ɩɪɚɣɦɟɪɨɜ, ɜ ɤɚɠɞɨɣ ɢɡ ɤɨɬɨɪɵɯ ɨɞɢɧ 

ɩɪɚɣɦɟɪ ɫɨɞɟɪɠɢɬ ɧɚ 5-ɦ ɤɨɧɰɟ ɮɥɭɨɪɟɫɰɟɧɬɧɵɣ ɤɪɚɫɢɬɟɥɶ. Ⱦɥɹ ɨɞɧɨɝɨ 

ɨɛɪɚɡɰɚ ɦɟɬɨɞɨɦ ɉɐɊ ɦɨɝɭɬ ɛɵɬɶ ɚɦɩɥɢɮɢɰɢɪɨɜɚɧɵ ɪɚɡɥɢɱɧɵɟ ɩɨ ɪɚɡɦɟɪɭ 

ɮɪɚɝɦɟɧɬɵ ȾɇɄ, ɫɨɞɟɪɠɚɳɢɟ ɮɥɭɨɪɟɫɰɟɧɬɧɵɟ ɤɪɚɫɢɬɟɥɢ ɪɚɡɧɵɯɰɜɟɬɨɜ. Ⱦɥɹ 

ɨɩɪɟɞɟɥɟɧɢɹ ɞɥɢɧ ɚɦɩɥɢɮɢɰɢɪɨɜɚɧɧɵɯ ɮɪɚɝɦɟɧɬɨɜ ȾɇɄ ɨɛɹɡɚɬɟɥɶɧɨ 

ɢɫɩɨɥɶɡɭɟɬɫɹ ɧɚɛɨɪ ɮɪɚɝɦɟɧɬɨɜ ȾɇɄ ɫ ɢɡɜɟɫɬɧɵɦɢ ɪɚɡɦɟɪɚɦɢ (ɪɚɡɦɟɪɧɵɣ 

ɫɬɚɧɞɚɪɬ), ɩɨɦɟɱɟɧɧɵɯ ɮɥɭɨɪɟɫɰɟɧɬɧɵɦ ɤɪɚɫɢɬɟɥɟɦ ɫɨ ɫɩɟɤɬɪɨɦ 

ɮɥɭɨɪɟɫɰɟɧɰɢɢ, ɨɬɥɢɱɧɵɦ ɨɬ ɫɩɟɤɬɪɚ ɮɥɭɨɪɟɫɰɟɧɬɧɵɯ ɤɪɚɫɢɬɟɥɟɣ, ɤɨɬɨɪɵɟ 

ɢɫɩɨɥɶɡɭɸɬɫɹ ɞɥɹ ɚɦɩɥɢɮɢɤɚɰɢɢ ɢɫɫɥɟɞɭɟɦɵɯ ɮɪɚɝɦɟɧɬɨɜ ȾɇɄ [47]. Ɍɚɤ, ɞɥɹ 

ɚɧɚɥɢɡɚ FLT3-ITD, FLT3-TKD ɢ NPM1 ɦɭɬɚɰɢɣ  ɢɫɩɨɥɶɡɨɜɚɥɢ ɩɨ ɨɞɧɨɦɭ 

ɩɪɚɣɦɟɪɭ ɫ ɦɟɬɤɨɣ FAM. ɉɪɢ ɷɬɨɦ ɭɪɨɜɟɧɶ ɚɥɥɟɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ɨɩɪɟɞɟɥɹɟɬɫɹ 

ɩɨ ɜɵɫɨɬɟ ɧɚɤɨɩɥɟɧɢɹ ɮɥɭɨɪɟɫɰɟɧɬɧɨɝɨ ɫɢɝɧɚɥɚ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɟɝɨ ɤɨɥɢɱɟɫɬɜɭ 

ɫɩɟɰɢɮɢɱɟɫɤɢ ɩɪɨɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɜɲɢɯ ɦɨɥɟɤɭɥ ɦɟɱɟɧɧɨɝɨ ɩɪɚɣɦɟɪɚ ɢ ɨɞɧɨɣ 

ɢɡ ɰɟɩɟɣ ȾɇɄ [48]. ɗɬɨ ɫɜɨɣɫɬɜɨ ɬɚɤɠɟ ɩɨɜɵɲɚɟɬ ɬɨɱɧɨɫɬɶ ɚɧɚɥɢɡɚ. 

2. Ɋɚɡɞɟɥɟɧɢɟ ɮɥɭɨɪɟɫɰɟɧɬɧɨ-ɦɟɱɟɧɧɵɯ ɮɪɚɝɦɟɧɬɨɜ ȾɇɄ ɜ 

ɫɟɤɜɟɧɚɬɨɪɟ ɦɟɬɨɞɨɦ ɤɚɩɢɥɥɹɪɧɨɝɨ ɷɥɟɤɬɪɨɮɨɪɟɡɚ ɫ ɞɟɬɟɤɰɢɟɣ ɫɢɝɧɚɥɚ 

ɮɥɭɨɪɟɫɰɟɧɰɢɢ, ɢɧɞɭɰɢɪɨɜɚɧɧɨɣ ɥɚɡɟɪɨɦ. ȼ ɞɚɧɧɨɦ ɫɥɭɱɚɟ ɪɚɡɞɟɥɟɧɢɟ 

ɩɪɨɜɨɞɢɥɨɫɶ ɧɚ ɫɟɤɜɟɧɚɬɨɪɟ «Ƚɟɧɟɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡɚɬɨɪ 3500». Ⱦɥɹ ɷɬɨɝɨ ɤ 
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ɨɛɪɚɡɰɭ ɞɨɛɚɜɥɹɸɬ ɫɬɚɧɞɚɪɬɵ ɪɚɡɦɟɪɚ, ɤɨɬɨɪɵɟ ɩɨ ɚɧɚɥɨɝɢɢ ɫ ɦɚɪɤɟɪɚɦɢ 

ɦɨɥɟɤɭɥɹɪɧɨɝɨ ɜɟɫɚ ɩɪɟɞɫɬɚɜɥɹɸɬ ɫɨɛɨɣ ɮɪɚɝɦɟɧɬɵ ȾɇɄ ɪɚɡɧɨɣ, ɭɠɟ 

ɢɡɜɟɫɬɧɨɣ ɞɥɢɧɨɣ, ɧɨ ɩɪɢ ɷɬɨɦ, ɬɚɤɠɟ ɤɚɤ ɢ ɨɛɪɚɡɰɵ, ɮɥɭɨɪɟɫɰɟɧɬɧɨ-ɦɟɱɟɧɧɵɟ. 

ɉɪɢ ɤɚɩɢɥɥɹɪɧɨɦ ɷɥɟɤɬɪɨɮɨɪɟɡɟ ɩɪɨɛɵ ɡɚɛɢɪɚɸɬɫɹ ɡɚ ɫɱɟɬ 

ɷɥɟɤɬɪɨɤɢɧɟɬɢɱɟɫɤɨɣ ɢɧɴɟɤɰɢɢ (ɡɚɪɹɞ ɜɵɫɨɤɨɝɨ ɧɚɩɪɹɠɟɧɢɹ) ɜ ɤɚɩɢɥɥɹɪ 

ɞɢɚɦɟɬɪɨɦ 20-100 ɦɤɦ, ɡɚɩɨɥɧɟɧɧɵɣ ɩɨɥɢɦɟɪɨɦ (ɩɨɪɢɫɬɵɣ ɦɚɬɪɢɤɫ). Ɂɚ ɫɱɟɬ 

ɨɬɪɢɰɚɬɟɥɶɧɨɝɨ ɡɚɪɹɞɚ ɮɨɫɮɚɬɧɵɯ ɨɫɬɚɬɤɨɜ ɜ ɧɭɤɥɟɨɬɢɞɚɯ ɮɪɚɝɦɟɧɬɵ ȾɇɄ 

ɞɜɢɠɭɬɫɹ ɩɨ ɤɚɩɢɥɥɹɪɭ, ɤɨɪɨɬɤɢɟ ɮɪɚɝɦɟɧɬɵ ɞɜɢɠɭɬɫɹ ɛɵɫɬɪɟɟ, ɚ ɞɥɢɧɧɵɟ 

ɦɟɞɥɟɧɧɟɟ. ɇɟɞɚɥɟɤɨ ɨɬ ɚɧɨɞɚ ɪɚɫɩɨɥɨɠɟɧ ɞɟɬɟɤɬɨɪɧɵɣ ɛɥɨɤ ɫ ɥɚɡɟɪɨɦ, 

ɜɵɡɵɜɚɸɳɢɣ ɮɥɭɨɪɟɫɰɟɧɰɢɸ ɤɪɚɫɢɬɟɥɟɣ, ɤɨɬɨɪɚɹ ɞɟɬɟɤɬɢɪɭɟɬɫɹ CCD 

ɤɚɦɟɪɨɣ[47]. 

3. Ⱥɧɚɥɢɡ ɪɟɡɭɥɶɬɚɬɨɜ ɢɫɫɥɟɞɨɜɚɧɢɹ ɫ ɩɨɦɨɳɶɸ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɨɝɨ 

ɩɪɨɝɪɚɦɦɧɨɝɨ ɨɛɟɫɩɟɱɟɧɢɹ (ɨɩɪɟɞɟɥɟɧɢɟ ɪɚɡɦɟɪɚ ɮɪɚɝɦɟɧɬɨɜ ȾɇɄ, 

ɨɩɪɟɞɟɥɟɧɢɟ ɝɟɧɨɬɢɩɨɜ ɧɚ ɨɫɧɨɜɚɧɢɢ ɫɨɨɬɧɨɲɟɧɢɹ ɪɚɡɥɢɱɧɵɯ ɚɥɥɟɥɟɣ 

ɚɧɚɥɢɡɢɪɭɟɦɵɯ ɦɚɪɤɟɪɨɜ). Ɍɪɟɬɶɢɦ ɷɬɚɩɨɦ ɫɩɟɰɢɚɥɢɡɢɪɨɜɚɧɧɵɟ ɩɪɨɝɪɚɦɦɵ 

ɩɟɪɟɜɨɞɹɬ ɢɧɮɨɪɦɚɰɢɸ ɨ ɦɨɦɟɧɬɟ ɜɪɟɦɟɧɢ ɞɟɬɟɤɰɢɢ ɫɢɝɧɚɥɚ ɜ ɞɥɢɧɭ 

ɮɪɚɝɦɟɧɬɚ ɨɬɧɨɫɢɬɟɥɶɧɨ ɭɠɟ ɢɡɜɟɫɬɧɵɯ ɞɥɢɧ ɮɪɚɝɦɟɧɬɨɜ ɜ ɫɬɚɧɞɚɪɬɟ. Ⱦɥɹ 

ɤɨɪɪɟɤɬɧɨɝɨ ɚɧɚɥɢɡɚ ɨɛɪɚɡɰɨɜ ɩɪɨɝɪɚɦɦɨɣ ɜ ɩɨɫɬɚɧɨɜɤɭ ɜɫɟɝɞɚ ɜɤɥɸɱɚɸɬ 

ɨɬɪɢɰɚɬɟɥɶɧɵɣ ɤɨɧɬɪɨɥɶ. Ɏɪɚɝɦɟɧɬɧɵɣ ɚɧɚɥɢɡ ɩɨɡɜɨɥɹɟɬ ɨɰɟɧɢɬɶ 

ɤɨɥɢɱɟɫɬɜɟɧɧɵɟ ɩɚɪɚɦɟɬɪɵ ɦɭɬɚɰɢɢ: ɪɚɡɦɟɪ ɜɫɬɚɜɤɢ ɜɩɥɨɬɶ ɞɨ 1 ɧɭɤɥɟɨɬɢɞɚ ɢ 

ɩɪɨɰɟɧɬ ɦɭɬɚɧɬɧɵɯ ɚɥɥɟɥɟɣ ɩɨ ɨɬɧɨɲɟɧɢɸ ɤ ɧɨɪɦɚɥɶɧɵɦ – ɚɥɥɟɥɶɧɭɸ 

ɧɚɝɪɭɡɤɭ [47].  

ɍɪɨɜɟɧɶ ɚɥɥɟɥɶɧɨɣ ɧɚɝɪɭɡɤɢ ɞɥɹ ɩɨɥɨɠɢɬɟɥɶɧɵɯ ɨɛɪɚɡɰɨɜ 

ɪɚɫɫɱɢɬɵɜɚɥɚɫɶ ɩɨ ɮɨɪɦɭɥɟ: 

 

 

– ɝɞɟ WT – ɮɪɚɝɦɟɧɬ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɧɨɪɦɚɥɶɧɨɦɭ ɚɥɥɟɥɸ, mt – 

ɮɪɚɝɦɟɧɬ, ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɣ ɦɭɬɚɧɬɧɨɦɭ ɚɥɥɟɥɸ, ɜɵɫɨɬɚ ɩɢɤɚ ɜɵɪɚɠɟɧɚ ɜ 

ɨɬɧɨɫɢɬɟɥɶɧɵɯ ɟɞɢɧɢɰɚɯ ɮɥɭɨɪɟɫɰɟɧɰɢɢ 
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Ⱥɥɥɟɥɶɧɨɟ ɫɨɨɬɧɨɲɟɧɢɟ ɫɱɢɬɚɟɬɫɹ ɜɵɫɨɤɢɦ ɩɪɢ ɡɧɚɱɟɧɢɹɯ ≥ 0,5 ɢ ɧɢɡɤɢɦ 

– ɩɪɢ ɡɧɚɱɟɧɢɹɯ < 0.5. ɉɪɨɝɧɨɫɬɢɱɟɫɤɢ ɡɧɚɱɢɦɵɦɢ ɫɱɢɬɚɸɬɫɹ ɪɟɡɭɥɶɬɚɬɵ ɫ 

ɜɵɫɨɤɨɣ ɚɥɥɟɥɶɧɨɣ ɧɚɝɪɭɡɤɨɣ, ɩɨɫɤɨɥɶɤɭ ɨɧɚ ɝɨɜɨɪɢɬ ɨ ɩɪɟɞɩɨɥɚɝɚɟɦɨɦ 

ɩɥɨɯɨɦ ɩɪɨɝɧɨɡɟ ɈɆɅ ɢ ɢɝɪɚɟɬ ɤɥɸɱɟɜɭɸ ɪɨɥɶ ɜ ɜɵɛɨɪɟ ɫɬɪɚɬɟɝɢɢ ɥɟɱɟɧɢɹ. 

 

2.7 ɉɪɨɜɟɞɟɧɢɟ ɫɟɤɜɟɧɢɪɨɜɚɧɢɹ ɩɨ ɋɷɧɝɟɪɭ ɫ ɩɨɦɨɳɶɸ 

«Ƚɟɧɟɬɢɱɟɫɤɨɝɨ ɚɧɚɥɢɡɚɬɨɪɚ 3500» (Applied Biosystems, ɋɒȺ) 

 

FLT3 ɢ NPM1 ɩɨɥɨɠɢɬɟɥɶɧɵɟ ɩɪɨɞɭɤɬɵ ɉɐɊ ɨɱɢɳɚɥɢ ɫ ɩɨɦɨɳɶɸ 

ɪɟɚɝɟɧɬɚ ExoSAP-IT (Applied Biosystems, ɋɒȺ). Ɋɟɚɝɟɧɬ ɨɱɢɳɚɟɬ ɚɦɩɥɢɤɨɧɵ 

ɨɬ ɧɟɢɫɩɨɥɶɡɨɜɚɧɧɵɯ dNTPs (ɳɟɥɨɱɧɚɹ ɮɨɫɮɚɬɚɡɚ) ɢ ɩɪɚɣɦɟɪɨɜ (ɷɤɡɨɧɭɤɥɟɚɡɚ 

I), ɨɫɬɚɜɲɢɯɫɹ ɜ ɫɦɟɫɢ ɩɪɨɞɭɤɬɨɜ ɉɐɊ, ɞɥɹ ɢɯ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɜ ɩɨɫɥɟɞɭɸɳɟɣ 

ɫɟɤɜɟɧɢɪɭɸɳɟɣ ɉɐɊ. 

ɑɢɫɬɤɭ ɚɦɩɥɢɤɨɧɨɜ ɩɪɨɜɨɞɢɥɢ ɩɨ ɫɥɟɞɭɸɳɟɦɭ ɩɪɨɬɨɤɨɥɭ: 

1. Ɋɟɚɝɟɧɬ ExoSAP-IT ɯɪɚɧɢɬɫɹ ɜ ɦɨɪɨɡɢɥɶɧɢɤɟ ɩɪɢ -20°C, ɩɨɷɬɨɦɭ 

ɪɟɚɤɬɢɜ ɧɟɥɶɡɹ ɪɚɡɦɨɪɚɠɢɜɚɬɶ. 

2. ȼ ɧɨɜɵɯ ɩɪɨɛɢɪɤɚɯ ɤ 5 ɦɤɥ ɉɐɊ-ɩɪɨɞɭɤɬɚ ɜɧɨɫɢɥɢ 2 ɦɤɥ ExoSAP-IT-

ɪɟɚɝɟɧɬɚ.  

3. ɉɪɨɛɵ ɩɟɪɟɧɨɫɢɥɢ ɜ MJ Mini Thermal Cycler (Bio-Rad, ɋɒȺ) ɢ 

ɢɧɤɭɛɢɪɨɜɚɥɢ ɩɨ ɫɥɟɞɭɸɳɟɣ ɩɪɨɝɪɚɦɦɟ: ɩɪɢ 37 °C ɜ ɬɟɱɟɧɢɟ 15 ɦɢɧɭɬ ɞɥɹ 

ɱɢɫɬɤɢ ɢ ɩɪɢ 80°C ɜ ɬɟɱɟɧɢɟ 15 ɦɢɧɭɬ ɞɥɹ ɢɧɚɤɬɢɜɢɪɨɜɚɰɢɢ ExoSAP-IT 

ɪɟɚɝɟɧɬɚ.  

ɋɟɤɜɟɧɢɪɭɸɳɭɸ ɉɐɊ ɩɪɨɜɨɞɢɥɢ ɫ ɩɨɦɨɳɶɸ ɧɚɛɨɪɚ BigDye™ Terminator 

v3.1 Cycle Sequencing Kit  (Applied Biosystems, ɋɒȺ) ɧɚ ɩɪɢɛɨɪɟ Veriti (Applied 

Biosystems, ɋɒȺ). ɉɪɨɝɪɚɦɦɚ ɚɦɩɥɢɮɢɤɚɰɢɢ ɢ ɫɯɟɦɚ ɩɪɢɝɨɬɨɜɥɟɧɢɹ 

ɪɟɚɤɰɢɨɧɧɨɣ ɫɦɟɫɢ ɧɚ ɨɞɧɭ ɩɪɨɛɭ ɩɪɟɞɫɬɚɜɥɟɧɵ ɜ ɬɚɛɥɢɰɟ 7. ɑɢɫɥɨ ɩɪɨɛɢɪɨɤ 

ɫɨɫɬɚɜɥɹɥɨ N*2 – ɧɚ ɤɚɠɞɵɣ ɨɛɪɚɡɟɰ ɩɪɢɯɨɞɢɥɨɫɶ ɩɨ ɞɜɟ ɩɪɨɛɢɪɤɢ ɞɥɹ ɩɪɹɦɨɝɨ 

ɢ ɨɛɪɚɬɧɨɝɨ ɩɪɚɣɦɟɪɚ ɜ ɨɬɞɟɥɶɧɨɫɬɢ. 

 



40 
 

Ɍɚɛɥɢɰɚ 7 – ɉɪɨɬɨɤɨɥ ɫɟɤɜɟɧɢɪɭɸɳɟɣ ɉɐɊ 

ɉɪɨɝɪɚɦɦɚ ɚɦɩɥɢɮɢɤɚɰɢɢ Ɋɟɚɤɰɢɨɧɧɚɹ ɫɦɟɫɶ ɨɛɴɟɦɨɦ 10 ɦɤɥ (1 ɩɪɨɛɚ) 
96 °ɋ 1 ɦɢɧ 1 ɰɢɤɥ dH2O 3 ɦɤɥ 
96 °ɋ 10 ɫɟɤ 

25 ɰɢɤɥɨɜ 

ɋɦɟɫɶ ɪɟɚɤɰɢɨɧɧɨɝɨ 
ɛɭɮɟɪɚ ɢ mix* 

3 ɦɤɥ 50 °ɋ 5 ɫɟɤ 

60 °ɋ 4 ɦɢɧ 
Forward/Reverse 2 ɦɤɥ 
Ⱥɦɩɥɢɤɨɧɵ** 2 ɦɤɥ 

*Ɉɬɞɟɥɶɧɨ ɝɨɬɨɜɢɥɢ ɫɦɟɫɶ ɧɚ ɜɫɟ ɩɪɨɛɵ N*2. ɇɚ ɨɞɧɭ ɩɪɨɛɢɪɤɭ: 1 ɦɤɥ 5X Sequencing Buffer 

ɢ 2 ɦɤɥ BigDye™ Terminator v3.1 Ready Reaction Mix. 

**ȿɫɥɢ ɩɨɥɨɫɤɚ ɚɦɩɥɢɤɨɧɨɜ ɛɵɥɚ ɫɥɚɛɚɹ ɧɚ ɷɥɟɤɬɪɨɮɨɪɟɝɪɚɦɦɟ, ɬɨ ɜɧɨɫɢɥɢ 3,5 ɦɤɥ 

ɚɦɩɥɢɤɨɧɨɜ ɢ 1,5 ɦɤɥ dH2O. 

 

ɉɪɨɞɭɤɬɵ ɫɟɤɜɟɧɢɪɭɸɳɟɣ ɉɐɊ ɨɱɢɳɚɥɢ ɫ ɩɨɦɨɳɶɸ ɧɚɛɨɪɚ BigDye® 

XTerminator™ Purification Kit (Applied Biosystems, ɋɒȺ) ɩɨ ɫɥɟɞɭɸɳɟɦɭ 

ɩɪɨɬɨɤɨɥɭ: 

1. ȼ ɧɨɜɵɟ ɩɪɨɛɢɪɤɢ ɤ 5 ɦɤɥ ɫɢɤɜɟɧɫ-ɩɪɨɞɭɤɬɚ ɞɨɛɚɜɥɹɥɢ 22,5 ɦɤɥ 

ɪɟɚɝɟɧɬɚ SAM™ Solution (ɞɥɹ ɩɪɨɢɡɜɨɞɢɬɟɥɶɧɨɫɬɢ ɜɬɨɪɨɝɨ ɤɨɦɩɨɧɟɧɬɚ). 

2. ɋɭɫɩɟɧɞɢɪɨɜɚɥɢ ɪɟɚɝɟɧɬ XTerminator™ Solution ɢ ɜɧɨɫɢɥɢ ɩɨ 5 ɦɤɥ 

(ɞɥɹ ɭɞɚɥɟɧɢɹ ɦɟɱɟɧɧɵɯ ddNTPs). 

3. ɉɪɨɛɢɪɤɢ ɩɟɪɟɧɨɫɢɥɢ ɧɚ 30 ɦɢɧɭɬ ɜ ɲɟɣɤɟɪ. 

4. ɉɨɫɥɟ ɩɪɨɛɵ ɩɢɩɟɬɢɪɨɜɚɥɢ ɢ ɩɟɪɟɧɨɫɢɥɢ ɩɨ 31,5 ɦɤɥ ɜ ɩɥɚɲɤɭ 

ɫɟɜɟɧɚɬɨɪɚ ɢ ɰɟɧɬɪɢɮɭɝɢɪɨɜɚɥɢ ɞɥɹ ɫɛɪɨɫɚ ɤɚɩɟɥɶ ɢ ɨɫɚɠɞɟɧɢɹ XTerminator™ 

Solution ɧɚ ɞɧɟ ɩɥɚɲɤɢ. 

Ʉɚɩɢɥɥɹɪɧɵɣ ɷɥɟɤɬɪɨɮɨɪɟɡ ɬɚɤɠɟ ɩɪɨɜɨɞɢɥɢ ɫ ɩɨɦɨɳɶɸ ɩɪɢɛɨɪɚ 

«Ƚɟɧɟɬɢɱɟɫɤɢɣ ɚɧɚɥɢɡɚɬɨɪ 3500» (Applied Biosystems, ɋɒȺ), ɚ ɨɛɪɚɛɨɬɤɭ 

ɪɟɡɭɥɶɬɚɬɨɜ ɫɟɤɜɟɧɢɪɨɜɚɧɢɹ – ɜ Sequence Scanner software (Applied Biosystems, 

ɋɒȺ). 
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3 ɊȿɁɍɅɖɌȺɌɕ ɂ ɂɏ ɈȻɋɍɀȾȿɇɂə 

 

3.1 Ⱦɢɡɚɣɧ ɢɫɫɥɟɞɨɜɚɧɢɹ ɦɭɬɚɰɢɣ ɜ ɝɟɧɚɯ FLT3 ɢ NPM1 

 

[ɢɡɴɹɬɨ 2 ɫɬɪɚɧɢɰɵ] 

 

3.2 Ⱥɧɚɥɢɡ FLT3-ITD ɦɭɬɚɰɢɣ ɦɟɬɨɞɚɦɢ ɮɪɚɝɦɟɧɬɧɨɝɨ ɚɧɚɥɢɡɚ ɢ 

ɫɟɤɜɟɧɢɪɨɜɚɧɢɹ ɩɨ ɋɷɧɝɟɪɭ 

 [ɢɡɴɹɬɨ 3 ɫɬɪɚɧɢɰɵ] 

 

 

3.3 Ʉɨɥɢɱɟɫɬɜɟɧɧɵɣ ɚɧɚɥɢɡ FLT3-TKD ɦɭɬɚɰɢɣ ɮɪɚɝɦɟɧɬɧɵɦ 

ɚɧɚɥɢɡɨɦ 

 

[ɢɡɴɹɬɨ 2 ɫɬɪɚɧɢɰɵ] 

3.4 Ʉɨɥɢɱɟɫɬɜɟɧɧɵɣ ɚɧɚɥɢɡ NPM1 ɦɭɬɚɰɢɣ 

 

[ɢɡɴɹɬɨ 2 ɫɬɪɚɧɢɰɵ] 
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3.5  ɋɨɩɨɫɬɚɜɥɟɧɢɟ ɦɨɥɟɤɭɥɹɪɧɨ-ɝɟɧɟɬɢɱɟɫɤɢɯ ɢ ɤɥɢɧɢɤɨ-

ɥɚɛɨɪɚɬɨɪɧɵɯ ɪɟɡɭɥɶɬɚɬɨɜ 

 

[ɢɡɴɹɬɨ 2 ɫɬɪɚɧɢɰɵ] 
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ɁȺɄɅɘɑȿɇɂȿ 

1. ȼɩɟɪɜɵɟ ɜ Ʉɪɚɫɧɨɹɪɫɤɨɦ ɪɟɝɢɨɧɟ ɛɵɥɨ ɩɪɨɜɟɞɟɧɨ ɢɫɫɥɟɞɨɜɚɧɢɟ 

ɚɫɫɨɰɢɢɪɨɜɚɧɧɵɯ ɫ ɞɢɚɝɧɨɡɨɦ ɈɆɅ ɫɨɦɚɬɢɱɟɫɤɢɯ ɦɭɬɚɰɢɣ, ɫ ɢɫɩɨɥɶɡɨɜɚɧɢɟɦ 

ɮɪɚɝɦɟɧɬɧɨɝɨ ɚɧɚɥɢɡɚ. 

2. ɋɪɟɞɢ ɞɟɫɹɬɢ ɨɛɫɥɟɞɨɜɚɧɧɵɯ ɩɚɰɢɟɧɬɨɜ ɫ ɈɆɅ, ɭ ɬɪɟɯ ɛɵɥɢ 

ɜɵɹɜɥɟɧɵ ɦɭɬɚɰɢɢ ɜ ɝɟɧɚɯ FLT3 ɢ NPM1. 

3. ɉɪɟɞɩɨɥɚɝɚɟɬɫɹ, ɱɬɨ ɭ ɩɟɪɜɨɝɨ ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ ɩɚɰɢɟɧɬɚ ɦɭɬɚɰɢɹ ɜ 

ɝɟɧɟ NPM1 ɛɵɥɚ ɢɧɢɰɢɚɬɨɪɨɦ ɥɟɣɤɟɦɨɝɟɧɟɡɚ, ɚ FLT3-ITD – ɨɛɟɫɩɟɱɢɥɚ 

ɜɵɠɢɜɚɧɢɟ ɞɨɦɢɧɢɪɭɸɳɟɦɭ ɤɥɨɧɭ ɢ ɩɪɢɜɟɥɚ ɤ ɪɟɰɢɞɢɜɭ. ɍ ɜɬɨɪɨɝɨ 

ɩɨɥɨɠɢɬɟɥɶɧɨɝɨ ɩɚɰɢɟɧɬɚ, ɩɪɟɞɩɨɥɨɠɢɬɟɥɶɧɨ, ɢɧɢɰɢɪɭɸɳɟɣ ɦɭɬɚɰɢɟɣ ɫɬɚɥɚ 

ɯɪɨɦɨɫɨɦɧɚɹ ɚɧɨɦɚɥɢɹ PML-RARA. ɍ ɬɪɟɬɶɟɝɨ ɩɚɰɢɟɧɬɚ ɛɵɥɚ ɜɵɹɜɥɟɧɚ 

ɦɭɬɚɰɢɹ FLT3-ITD ɫ ɧɢɡɤɨɣ ɚɥɥɟɥɶɧɨɣ ɧɚɝɪɭɡɤɨɣ, ɱɬɨ ɩɨɞɬɜɟɪɠɞɚɟɬ 

ɧɟɨɛɯɨɞɢɦɨɫɬɶ ɢɫɩɨɥɶɡɨɜɚɧɢɹ ɮɪɚɝɦɟɧɬɧɨɝɨ ɚɧɚɥɢɡɚ ɞɥɹ ɚɧɚɥɢɡɚ ɢɡɭɱɚɟɦɵɯ 

ɦɭɬɚɰɢɣ. 

4. ȼɵɹɜɥɟɧɧɚɹ ɭ ɩɚɰɢɟɧɬɚ №1 ɦɭɬɚɰɢɹ c.1774_1838-1dup, ɧɟ 

ɡɚɪɟɝɢɫɬɪɢɪɨɜɚɧɚ ɜ ɛɚɡɟ ɞɚɧɧɵɯ COSMIC. 
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ɋɉɂɋɈɄ ɋɈɄɊȺɓȿɇɂɃ 
Ⱥɫ – ɤɢɫɥɵɟ ɭɱɚɫɬɤɢ  

Ara-C – ɰɢɬɚɪɚɛɢɧ 

BM – ɤɨɫɬɧɵɣ ɦɨɡɝ 

bp – ɩɚɪɵ ɨɫɧɨɜɚɧɢɣ 

CR – ɩɨɥɧɚɹ ɪɟɦɢɫɫɢɹ  

DGF – ɜɵɫɨɤɨɤɨɧɫɟɪɜɚɬɢɜɧɵɣ ɦɨɬɢɜ ɫɨɫɬɨɹɳɢɣ ɢɡ ɚɫɩɚɪɚɝɢɧɚ, ɮɟɧɢɥɚɥɚɧɢɧɚ ɢ 

ɝɥɭɚɦɢɧɚ 

dNTP – ɞɟɡɨɤɫɢɧɭɤɥɟɨɡɢɞɬɪɢɮɨɫɮɚɬ  

DNR – ɞɚɭɧɨɪɭɛɢɰɢɧ 

ELN – ȿɜɪɨɩɟɣɫɤɚɹ ɤɥɚɫɫɢɮɢɤɚɰɢɹ ɪɢɫɤɚ ɥɟɣɤɟɦɢɢ  

ER – ɷɧɞɨɩɥɚɡɦɚɬɢɱɟɫɤɢɣ ɪɟɬɢɤɭɥɭɦ  

FL – ɥɢɝɚɧɞ FLT3 

FLT3 – fms-ɩɨɞɨɛɧɚɹ ɬɢɪɨɡɢɧɤɢɧɚɡɚ 3 

FLT3-ITD – ɦɭɬɚɰɢɢ ɜ ɝɟɧɟ FLT3, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɜɧɭɬɪɟɧɧɢɦɢ ɬɚɧɞɟɦɧɵɦɢ 

ɩɨɜɬɨɪɚɦɢ  

FLT3-TKD – ɦɭɬɚɰɢɢ ɜ ɝɟɧɟ FLT3, ɩɪɟɞɫɬɚɜɥɟɧɧɵɟ ɨɞɧɨɧɭɤɥɟɨɬɢɞɧɵɦɢ 

ɡɚɦɟɧɚɦɢ ɜ ɩɟɬɥɟ ɚɤɬɢɜɚɰɢɢ 

HRM – High Resolution Melt (ɩɥɚɜɥɟɧɢɟ ɫ ɜɵɫɨɤɢɦ ɪɚɡɪɟɲɟɧɢɟɦ) 

HSC – ɝɟɦɨɩɨɷɬɢɱɟɫɤɢɟ ɫɬɜɨɥɨɜɵɟ ɤɥɟɬɤɢ 

JM – ɸɤɫɬɚɦɟɦɛɪɚɧɧɵɣ ɞɨɦɟɧ 

MB – ɦɟɬɚɥɥɫɜɹɡɵɜɚɸɳɢɣ ɞɨɦɟɧ  

Mt – ɦɭɬɚɧɬɧɵɣ ɩɪɨɞɭɤɬ 

NES – ɫɢɝɧɚɥ ɹɞɟɪɧɨɝɨ ɷɤɫɩɨɪɬɚ 

NLS/ NoLS – ɫɢɝɧɚɥ ɹɞɟɪɧɨɣ ɥɨɤɚɥɢɡɚɰɢɢ 

NPM1 – ɧɭɤɥɟɨɮɨɫɦɢɧ 

PIF – ɩɟɪɜɢɱɧɵɟ ɧɚɪɭɲɟɧɢɹ ɢɧɞɭɤɰɢɢ 

SNP – ɨɞɧɨɧɭɤɥɟɨɬɢɞɧɵɣ ɩɨɥɢɦɨɪɮɢɡɦ 

TKD – ɬɢɪɨɡɢɧɤɢɧɚɡɧɵɣ ɞɨɦɟɧ 

WBC – ɥɟɣɤɨɰɢɬɵ 



45 
 

WT – ɞɢɤɢɣ ɬɢɩ  

ɚɥɥɨ-ɌȽɋɄ – ɚɥɥɨɝɟɧɧɚɹ ɬɪɚɧɫɩɥɚɧɬɚɰɢɹ ɝɟɦɨɩɨɷɬɢɱɟɫɤɢɯ ɫɬɜɨɥɨɜɵɯ ɤɥɟɬɨɤ 

ȼɈɁ – ɜɫɟɦɢɪɧɚɹ ɨɪɝɚɧɢɡɚɰɢɹ ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ 

ȾɇɄ – ɞɟɡɨɤɫɢɪɢɛɨɧɭɤɥɟɢɧɨɜɚɹ ɤɢɫɥɨɬɚ 

ɄɆ – ɤɨɫɬɧɵɣ ɦɨɡɝ 

ɆȾɋ – ɦɢɟɥɨɞɢɫɩɥɚɫɬɢɱɟɫɤɢɣ ɫɢɧɞɪɨɦ  

ɆɈȻ – ɦɢɧɢɦɚɥɶɧɚɹ ɨɫɬɚɬɨɱɧɚɹ ɛɨɥɟɡɧɶ 

Ɇɉɇ – ɦɢɟɥɨɩɪɨɥɢɮɟɪɚɬɢɜɧɵɟ ɧɨɜɨɨɛɪɚɡɨɜɚɧɢɹ 

ɇɄ-ɈɆɅ – ɨɫɬɪɵɣ ɦɢɟɥɨɢɞɧɵɣ ɥɟɣɤɨɡ ɫ ɰɢɬɨɝɟɧɟɬɢɱɟɫɤɢ ɧɨɪɦɚɥɶɧɵɦ 

ɤɚɪɢɨɬɢɩɨɦ 

ɈɆɅ – ɨɫɬɪɵɣ ɦɢɟɥɨɢɞɧɵɣ ɥɟɣɤɨɡ 

ɉȺȺȽ – ɩɨɥɢɚɤɪɢɥɚɦɢɞɧɵɣ ɝɟɥɶ 

ɉȾɊɎ-ɚɧɚɥɢɡ – ɚɧɚɥɢɡ ɩɨɥɢɦɨɪɮɢɡɦɚ ɞɥɢɧ ɪɟɫɬɪɢɤɰɢɨɧɧɵɯ ɮɪɚɝɦɟɧɬɨɜ 

ɉɄ – ɩɟɪɢɮɟɪɢɱɟɫɤɚɹ ɤɪɨɜɶ 

ɉɈ – ɩɨɥɧɵɣ ɨɬɜɟɬ 

ɉɊ – ɩɨɥɧɚɹ ɪɟɦɢɫɫɢɹ 

ɉɐɊ – ɩɨɥɢɦɟɪɚɡɧɚɹ ɰɟɩɧɚɹ ɪɟɚɤɰɢɹ 

ɉɐɊ-Ɋȼ – ɩɨɥɢɦɟɪɚɡɧɚɹ ɰɟɩɧɚɹ ɪɟɚɤɰɢɹ ɜ ɪɟɠɢɦɟ ɪɟɚɥɶɧɨɝɨ ɜɪɟɦɟɧɢ 

ɊɇɄ – ɪɢɛɨɧɭɤɥɟɢɧɨɜɚɹ ɤɢɫɥɨɬɚ 

ɌȽɋɄ – ɬɪɚɧɫɩɥɚɧɬɚɰɢɹ ɝɟɦɨɩɨɷɬɢɱɟɫɤɢɯ ɫɬɜɨɥɨɜɵɯ ɤɥɟɬɨɤ 

ɎȺȻ – ɮɪɚɧɤɨ-ɚɦɟɪɢɤɚɧɨ-ɛɪɢɬɚɧɫɤɚɹ ɫɢɫɬɟɦɚ  ɤɥɚɫɫɢɮɢɤɚɰɢɢ ɈɆɅ 

ɗȾɌȺ – ɷɬɢɥɟɧɞɢɚɦɢɧɬɟɬɪɚɭɤɫɭɫɧɚɹ ɤɢɫɥɨɬɚ 
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