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ɑɬɨ ɬɚɤɨɟ «Ƚɟɧɧɵɟ ɫɟɬɢ» ??? 

Ɋɚɬɧɟɪ ȼ.Ⱥ.  Ƚɟɧɟɬɢɤɚ, ɦɨɥɟɤɭɥɹɪɧɚɹ ɤɢɛɟɪɧɟɬɢɤɚ, 
ɪɟɞ.ȼɚɫɢɥɶɟɜɚ Ʌ.Ⱥ., ɇɨɜɨɫɢɛɢɪɫɤ, ɇɚɭɤɚ, 2002, ɋɬɪ. 172 

Ƚɟɧɟɬɢɱɟɫɤɢɟ ɫɟɬɢ - ɝɪɚɮɢɱɟɫɤɢɟ 
ɢɡɨɛɪɚɠɟɧɢɹ ɫɯɟɦ ɜɡɚɢɦɨɞɟɣɫɬɜɢɣ 
ɦɟɠɞɭ  ɦɨɥɟɤɭɥɹɪɧɵɦɢ 
ɤɨɦɩɨɧɟɧɬɚɦɢ ɆȽɋɍ , 
ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɪɟɚɥɢɡɚɰɢɸ 
ɝɟɧɟɬɢɱɟɫɤɨɣ ɩɪɨɝɪɚɦɦɵ 
(ɨɧɬɨɝɟɧɟɡɚ) 

ȼɵɜɨɞ ɩɨ ɩɪɟɞɵɞɭɳɟɣ ɥɟɤɰɢɢ: 



ȼɜɟɞɟɧɢɟ ɜ ɢɧɮɨɪɦɚɰɢɨɧɧɭɸ ɛɢɨɥɨɝɢɸ ɢ 
ɛɢɨɢɧɮɨɪɦɚɬɢɤɭ : ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ : Дɞɥɹ ɫɬɭɞɟɧɬɨɜ 
ɜɭɡɨɜ : ɜ 5 ɬ.] / Ɇ-ɜɨ ɨɛɪɚɡɨɜɚɧɢɹ ɢ ɧɚɭɤɢ ɊɎ, 
ɇɨɜɨɫɢɛ. ɝɨɫ. ɭɧ-ɬ, ɋɢɛ. ɨɬɞ-ɧɢɟ Ɋɨɫ. ɚɤɚɞ. ɧɚɭɤ, ɂɧ-ɬ 

ɰɢɬɨɥɨɝɢɢ ɢ ɝɟɧɟɬɢɤɢ ; ɩɨɞ ɪɟɞ. ɇ.Ⱥ. Ʉɨɥɱɚɧɨɜɚ, 

Ɉ.ȼ. ȼɢɲɧɟɜɫɤɨɝɨ, Ⱦ.ɉ. Ɏɭɪɦɚɧ .— ɇɨɜɨɫɢɛɢɪɫɤ : 
Ɋɟɞɚɤɰɢɨɧɧɨ-ɢɡɞɚɬɟɥɶɫɤɢɣ ɰɟɧɬɪ ɇȽɍ, 2012- .— ; 24 

ɫɦ .— ISBN 978-5-4437-0032-8, 500 ɷɤɡ..Ɍ.3: Ƚɥ.3: 
Ɍɟɨɪɢɹ ɝɟɧɧɵɯ ɫɟɬɟɣ; Ƚɥ.4: Ʉɚɪɬɢɪɨɜɚɧɢɟ ɝɟɧɨɜ, 
ɤɨɧɬɪɨɥɢɪɭɸɳɢɯ ɫɥɨɠɧɵɟ ɩɪɢɡɧɚɤɢ ɱɟɥɨɜɟɤɚ / Дȿ.Ⱥ. 
Ⱥɧɚɧɶɤɨ, Ɍ.ɂ. Ⱥɤɫɟɧɨɜɢɱ, Ʉ.ȼ. Ƚɭɧɛɢɧ ɢ ɞɪ.] .— , 

2015 .— 297 ɫ 

ɋɨɜɪɟɦɟɧɧɨɟ ɨɩɪɟɞɟɥɟɧɢɟ ɩɨɧɹɬɢɹ «Ƚɟɧɧɵɟ ɫɟɬɢ» ɢ ɬɟɨɪɢɹ 
ɝɟɧɧɵɯ ɫɟɬɟɣ 



Ƚɟɧɧɵɟ ɫɟɬɢ – ɷɬɨ ɦɨɥɟɤɭɥɹɪɧɨ-

ɝɟɧɟɬɢɱɟɫɤɢɟ ɫɢɫɬɟɦɵ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ 
ɮɨɪɦɢɪɨɜɚɧɢɟ ɮɟɧɨɬɢɩɢɱɟɫɤɢɯ 
ɯɚɪɚɤɬɟɪɢɫɬɢɤ ɨɪɝɚɧɢɡɦɨɜ (ɦɨɥɟɤɭɥɹɪɧɵɯ, 
ɛɢɨɯɢɦɢɱɟɫɤɢɯ, ɫɬɪɭɤɬɭɪɧɵɯ, 
ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɯ, ɩɨɜɟɞɟɧɱɟɫɤɢɯ ɢ ɬ.ɞ.) ɧɚ 
ɨɫɧɨɜɟ ɢɧɮɨɪɦɚɰɢɢ, ɡɚɤɨɞɢɪɨɜɚɧɧɵɯ ɜ ɢɯ 
ɝɟɧɨɦɚɯ. 

ˁо̬̏е̥е̦̦ое оп̬еделе̛̦е по̦́т̛́ «ʧе̦̦̼е ̭ет̛» 

ȼɜɟɞɟɧɢɟ ɜ ɢɧɮɨɪɦɚɰɢɨɧɧɭɸ ɛɢɨɥɨɝɢɸ ɢ ɛɢɨɢɧɮɨɪɦɚɬɢɤɭ : ɭɱɟɛɧɨɟ ɩɨɫɨɛɢɟ : ɩɨɞ ɪɟɞ. ɇ.Ⱥ. Ʉɨɥɱɚɧɨɜɚ, 

Ɉ.ȼ. ȼɢɲɧɟɜɫɤɨɝɨ, Ⱦ.ɉ. Ɏɭɪɦɚɧ .— ɇɨɜɨɫɢɛɢɪɫɤ :.Ɍ.3: Ƚɥ.3: Ɍɟɨɪɢɹ ɝɟɧɧɵɯ ɫɟɬɟɣ; Ƚɥ.4: Ʉɚɪɬɢɪɨɜɚɧɢɟ 
ɝɟɧɨɜ, ɤɨɧɬɪɨɥɢɪɭɸɳɢɯ ɫɥɨɠɧɵɟ ɩɪɢɡɧɚɤɢ ɱɟɥɨɜɟɤɚ / Дȿ.Ⱥ. Ⱥɧɚɧɶɤɨ, Ɍ.ɂ. Ⱥɤɫɟɧɨɜɢɱ, Ʉ.ȼ. Ƚɭɧɛɢɧ ɢ ɞɪ.] 
.— , 2015 .— 297 ɫ 



Ƚɟɧɧɵɟ ɫɟɬɢ – ɝɪɭɩɩɵ ɤɨɨɪɞɢɧɢɪɨɜɚɧɧɨ 

ɮɭɧɤɰɢɨɧɢɪɭɸɳɢɯ ɝɟɧɨɜ, ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɳɢɯ 

ɞɪɭɝ ɫ ɞɪɭɝɨɦ ɤɚɤ ɱɟɪɟɡ ɫɜɨɢ ɩɟɪɜɢɱɧɵɟ 
ɩɪɨɞɭɤɬɵ (ɊɇɄ ɢ ɛɟɥɤɢ), ɬɚɤ ɢ ɱɟɪɟɡ 
ɪɚɡɧɨɨɛɪɚɡɧɵɟ ɦɟɬɚɛɨɥɢɬɵ ɢ ɞɪɭɝɢɟ ɜɬɨɪɢɱɧɵɟ 
ɩɪɨɞɭɤɬɵ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɝɟɧɧɵɯ ɫɟɬɟɣ.  
 

Ʉɨɨɪɞɢɧɢɪɨɜɚɧɧɨɟ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ ɝɟɧɨɜ ɜ 
ɫɨɫɬɚɜɟ ɝɟɧɧɵɯ ɫɟɬɟɣ ɨɛɟɫɩɟɱɢɜɚɟɬ 
ɮɨɪɦɢɪɨɜɚɧɢɟ ɮɟɧɨɬɢɩɢɱɟɫɤɢɯ ɯɚɪɚɤɬɟɪɢɫɬɢɤ 
ɨɪɝɚɧɢɡɦɨɜ (ɦɨɥɟɤɭɥɹɪɧɵɯ, ɛɢɨɯɢɦɢɱɟɫɤɢɯ, 
ɤɥɟɬɨɱɧɵɯ, ɮɢɡɢɨɥɨɝɢɱɟɫɤɢɯ,  
ɦɨɪɮɨɥɨɝɢɱɟɫɤɢɯ, ɩɨɜɟɞɟɧɱɟɫɤɢɯ ɢ ɬ.ɞ.). 

ʥолее ̬̌̏̚е̬̦утое ̭о̬̏е̥е̦̦ое оп̬еделе̛̦е по̦́т̛́ 
«ʧе̦̦̼е ̭ет̛» 

Ʉɨɥɱɚɧɨɜ ɇ.Ⱥ., ɢ ɞɪ. ȽȿɇɇЫȿ ɋȿɌɂ. ȼɚɜɢɥɨɜɫɤɢɣ ɠɭɪɧɚɥ ɝɟɧɟɬɢɤɢ ɢ 
ɫɟɥɟɤɰɢɢ, 2013, Ɍɨɦ 17, № 4/2, ɫɬɪ.833-850 



 ̬̐упп̌ коо̬д̛̛̦̬о̦̏̌о ̾к̭п̬е̛̭̭̬у̵̛̺̭̀́ 

̐е̦о̏, ̭о̭т̌̏л̺́̀̌́ ́д̬о ̭ет̛; 
 

 ˀʻК ̛ ̍елк̛, код̛̬уе̥̼е ̾т̛̛̥ ̐е̛̦̥̌; 
 

 ̛̦̚ко̥олекул̬̦̼́е ко̥по̦е̦т̼ ;̐о̬̥о̦̼, ̛ 
д̬. ̛̭̦̐̌л̦̼̽е ̥олекул̼, ̦̾е̬̐ет̸̛е̭к̛е 
ко̥по̦е̦т̼, ̥ет̌̍ол̛т̼Ϳ; 
 

 от̶̛̬̌тел̦̼̽е ̛ поло̛̙тел̦̼̽е о̬̍̌т̦̼е 
̛̭̏́̚, ̭т̛̌̍л̛̛̬̚у̛̺̀е п̬̥̌̌ет̬̼ ̐е̦̦о̜ ̭ет̛ ̦̌ 
оп̬еделе̦̦о̥ у̬о̦̏е, ̛л̛, ̦̌п̬от̛̏, 
откло̛̦̺́̀е ̵̛ от ̵̛̭од̦о̐о ̸̦̌̚е̛̦́, 
о̍е̭пе̸̛̏̌́ пе̬е̵од к ̦о̏о̥у ̴у̦к̶̛о̦̌л̦̽о̥у 
̭о̭то̛̦́̀.  

 

О̍́̌̚тел̦̼̽е т̛п̼ ̭т̬укту̵̬̦̼ ̛ ̴у̦к̶̛о̦̌л̵̦̼̽ 
ко̥по̦е̦то̏ ̐е̵̦̦̼ ̭ете̜:  



ʺетод ̴о̬̥̌л̛̚о̦̦̏̌о̐о ̴̸̛̬̐̌е̭ко̐о п̬ед̭т̌̏ле̛̦́ 
̐е̵̦̦̼ ̭ете̜, ̬̬̌̌̍̚от̦̦̼̜̌ ̏ ̬̥̌к̵̌ те̵̦оло̛̛̐ 

GeneNet ;̬̬̌̌̍̚отк̌ ʰˉ̛ʧ ˁО ˀʤʻͿ: 



ʺетод ̴о̬̥̌л̛̚о̦̦̏̌о̐о ̴̸̛̬̐̌е̭ко̐о п̬ед̭т̌̏ле̛̦́ ʧˁ, ̬̬̌̌̍̚от̦̦̼̜̌ ̏ 
̬̥̌к̵̌ те̵̦оло̛̛̐ GeneNet ;̬̬̌̌̍̚отк̌ ʰˉ̛ʧ ˁО ˀʤʻͿ: 

кл̭̭̼̌ ̾ле̥е̦т̵̬̦̼̌ ̭т̬укту̬ ̛ ̭о̼̍т̛̜, ̸̵̛̦̥̼̌̚  
дл́ ̴у̦к̶̛о̛̦̬о̛̦̏̌́ ̐е̵̦̦̼ ̭ете̜ 

Ʉɨɦɩɨɧɟɧɬɵ 
ɝɟɧɧɨɣ ɫɟɬɢ   

ɗɥɟɦɟɧɬɚɪɧɵɟ 
ɫɬɪɭɤɬɭɪɵ 

ɗɥɟɦɟɧɬɚɪɧɵɟ 
ɫɨɛɵɬɢɹ 

(ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ 
ɦɟɠɞɭ ɫɬɪɭɤɬɭɪɚɦɢ) 

Ƚɟɧɵ ɊɇɄ Ȼɟɥɤɢ  ɋɭɛɫɬɚɧɰɢɢ Ɋɟɝɭɥɹɬɨɪɧɵɟ 
ɫɨɛɵɬɢɹ 

Ɋɟɚɤɰɢɢ 

Ananko E.A., et al., GeneNet: a database on structure and functional organisation of gene 

networks. Nucleic Acids Res. 2002 , 30(1):398-401. 

Ɇɟɬɨɞ ɮɨɪɦɚɥɢɡɨɜɚɧɧɨɝɨ ɝɪɚɮɢɱɟɫɤɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ Ƚɋ 

ɇɟɛɟɥɤɨɜɵɟ ɫɨɟɞɢɧɟɧɢɹ – 

ɦɟɬɚɛɨɥɢɬɵ, ɢɨɧɵ 
ɦɟɬɚɥɥɨɜ ɢ ɬ.ɞ. 



Те̵̦оло̛̐́ GeneNet: 
ɩɪɢɦɟɪɵ ɝɪɚɮɢɱɟɫɤɢɯ ɨɛɪɚɡɨɜ, ɢɫɩɨɥɶɡɭɟɦɵɯ ɞɥɹ ɜɢɡɭɚɥɢɡɚɰɢɢ   

ɷɥɟɦɟɧɬɚɪɧɵɯ ɫɬɪɭɤɬɭɪ ɢ ɫɨɛɵɬɢɣ, ɡɧɚɱɢɦɵɯ ɞɥɹ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ 
ɝɟɧɧɵɯ ɫɟɬɟɣ 

Ⱥɤɬɢɜɚɰɢɹ 
ɬɪɚɧɫɤɪɢɩɰɢɢ 

 Ɏɨɫɮɨɪɢɥɢɪɨɜɚɧɢɟ 

Ɏɟɪɦɟɧɬɚɬɢɜɧɵɣ  ɫɢɧɬɟɡ  

Fe++ 

Heme 

cytoplasm 

ProtoIX 

FCH 

ISGF3 

ISGF3alpha 

p48 

nucleus 

Ɇɭɥɶɬɢɦɟɪɢɡɚɰɢɹ 

OAS mRNA 

OAS 

nucleus 

cytoplasm 

Ɍɪɚɧɫɤɪɢɩɰɢɹ 

NPY 

NPY mRNA 

cytoplasm 

Ɍɪɚɧɫɥɹɰɢɹ 

Ɉɛɴɟɤɬɵ: 

Jak1 

Jak1-p 

cytoplasm 

IFNR-II 

ɉɨɞɚɜɥɟɧɢɟ 

 ɬɪɚɧɫɤɪɢɩɰɢɢ 

IRF-2 

IFN-beta 
nucleus 

IFN-beta 

IRF-1 

IRF-2 
nucleus 

IRF-2 

Inactive protein 

Active protein 

Gene 

Reaction 

Switch on 
 
Increase 

 
- switch off 
 
- decrease 

mRNA 

Ananko E.A., et al., GeneNet: a database on structure and functional organisation of gene 

networks. Nucleic Acids Res. 2002 , 30(1):398-401. 

Ɇɟɬɨɞ ɮɨɪɦɚɥɢɡɨɜɚɧɧɨɝɨ ɝɪɚɮɢɱɟɫɤɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ Ƚɋ 



10 

Ƚɟɧɧɚя ɫɟɬɶ 

 “HОat sСock RОsponsО” 

 (ɋɬɟɩɚɧɟɧɤɨ И.Л.) 

Ananko E.A., et al., GeneNet in 2005. Nucleic Acids Res. 2005, 33:D425-7 

Те̵̦оло̛̐́ GeneNet: 
 ̛̦те̴̬е̜̭ дл́ ̏̏од̌ ̛ ̛̏̚у̌л̶̛̛̛̌̚ д̵̦̦̼̌  

Ɇɟɬɨɞ ɮɨɪɦɚɥɢɡɨɜɚɧɧɨɝɨ ɝɪɚɮɢɱɟɫɤɨɝɨ ɩɪɟɞɫɬɚɜɥɟɧɢɹ Ƚɋ 



 

  ̥ет̌̍ол̸̛е̭к̛е пут̛; 
 пут̛ пе̬ед̸̛̌ ̛̭̦̐̌ло̏ от клето̸̵̦̼ 
̥е̥̬̦̍̌ ̏ ́д̬̌ клеток, о̍е̭пе̸̛̛̺̏̌̀е 
̌кт̶̛̛̏̌̀ ̛л̛ под̌̏ле̛̦е т̬̦̭̌к̛̬п̶̛̛ 
̐е̦о̏ ̏ от̏ет ̦̌ ̦̏е̛̹̦е по от̦о̹ѐ̛̦ к 
клетке ̭т̛̥ул̼; 

 

 

ʧе̦̦̼е ̭ет̛ ̥о̐ут ̏кл̸̀̌т̽ т̌к̛е к̬уп̦̼е 
̴у̦к̶̛о̦̌л̦̼̽е ̥одул̛ к̌к: 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɦɨɞɭɥɢ Ƚɋ 

Ʉɨɥɱɚɧɨɜ ɇ.Ⱥ., ɢ ɞɪ. ȽȿɇɇЫȿ ɋȿɌɂ. ȼɚɜɢɥɨɜɫɤɢɣ ɠɭɪɧɚɥ ɝɟɧɟɬɢɤɢ ɢ 
ɫɟɥɟɤɰɢɢ, 2013, Ɍɨɦ 17, № 4/2, ɫɬɪ.833-850 



 

  ̥ет̌̍ол̸̛е̭к̛е пут̛; 
 пут̛ пе̬ед̸̛̌ ̛̭̦̐̌ло̏ от клето̸̵̦̼ 
̥е̥̬̦̍̌ ̏ ́д̬̌ клеток, о̍е̭пе̸̛̛̺̏̌̀е 
̌кт̶̛̛̏̌̀ ̛л̛ под̌̏ле̛̦е т̬̦̭̌к̛̬п̶̛̛ 
̐е̦о̏ ̏ от̏ет ̦̌ ̦̏е̛̹̦е по от̦о̹ѐ̛̦ к 
клетке ̭т̛̥ул̼; 

 

 

ʧе̦̦̼е ̭ет̛ ̥о̐ут ̏кл̸̀̌т̽ т̌к̛е к̬уп̦̼е 
̴у̦к̶̛о̦̌л̦̼̽е ̥одул̛ к̌к: 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɦɨɞɭɥɢ Ƚɋ 

Ʉɨɥɱɚɧɨɜ ɇ.Ⱥ., ɢ ɞɪ. ȽȿɇɇЫȿ ɋȿɌɂ. ȼɚɜɢɥɨɜɫɤɢɣ ɠɭɪɧɚɥ ɝɟɧɟɬɢɤɢ ɢ 
ɫɟɥɟɤɰɢɢ, 2013, Ɍɨɦ 17, № 4/2, ɫɬɪ.833-850 



ʺет̌̍ол̸̛е̭к̛е пут̛— ̾то ̭ло̙̦̌́ ̭ет̽ ̬̌̏̚ет̏ле̵̦̦̼ ̛ 
̛̥̏̌̚о̵̛̛̭̥̼̌̏̚ по̭ледо̏̌тел̦̽о̭те̜ ̛̍о̵̸̛̛̥е̭к̵̛ п̬е̬̺̏̌е̛̦̜. 

Ɇɟɬɚɛɨɥɢɱɟɫɤɢɟ ɩɭɬɢ – ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɦɨɞɭɥɢ Ƚɋ 

ʿ̼т̌т̭̽́ ̌̚по̛̥̦т̽ ̭̏е ̾т̛ пут̛ — ̌̚д̸̌̌  ̭о̏е̬̹е̦̦о ̦епод̻е̥̦̌́ !! 



ɉɪɟɞɲɟɫɬɜɟɧɧɢɤ 

(ɫɭɛɫɬɪɚɬ) ɉɪɨɦɟɠɭɬɨɱɧɵɟ ɩɪɨɞɭɤɬɵ 
ɉɪɨɞɭɤɬ 

Ƚɥɸɤɨɡɨ -6-ɮɨɫɮɚɬ 

..... 
Ƚɥɸɤɨɡɚ 

ацетил-КɨА 

ацетɨацетил-КɨА 

ГМГ-КɨА 

..... 
ɏɨɥɟɫɬɟɪɢɧ 

Ʌɚɤɬɚɬ 

ȽɅɂɄɈɅɂɁ 

ɉɢɪɭɜɚɬ Ʉɟɬɨɩɢɪɭɜɚɬ 

Ⱥɰɟɬɢɥ-ɄɨȺ 

ɐɢɤɥ 
Ʉɪɟɛɫɚ 

Ɇɚɥɚɬ Ɉɤɫɚɥɨ-
ɚɰɟɬɚɬ 

Ɏɨɫɮɨɟɧɨɥ-
ɩɢɪɭɜɚɬ 

..... 
Ƚɥɸɤɨɡɨ –6 
-ɮɨɫɮɚɬ Ƚɥɸɤɨɡɚ 

ɈȻɈȻЩȿɇɇȺə ɋɏȿɆȺ ɆȿɌȺȻɈɅɂɑȿɋɄɈȽɈ ɉɍɌɂ 

ȽɅɘɄɈɇȿɈȽȿɇȿɁ 

ȻɂɈɋɂɇɌȿɁ ɏɈɅȿɋɌȿɊɂɇȺ 

Ɇɟɬɚɛɨɥɢɱɟɫɤɢɟ ɩɭɬɢ – ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɦɨɞɭɥɢ Ƚɋ 

ɉɪɢɦɟɪɵ ɦɟɬɚɛɨɥɢɱɟɫɤɢɯ ɩɭɬɟɣ 

Мевалɨɧат 



ˉ̛кл т̛̬к̬̌̍о̦о̵̼̏ к̛̭лот ;ˉ̛кл 
К̬е̭̍̌Ϳ – п̛̬̥е̬ ̶̛кл̸̛е̭ко̐о 

̥ет̌̍ол̸̛е̭ко̐о пут̛ 

Ɇɟɬɚɛɨɥɢɱɟɫɤɢɟ ɩɭɬɢ – ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɦɨɞɭɥɢ Ƚɋ 

Кл̴̛̛̭̭̌к̶̛̌́ ̥ет̌̍ол̸̛е̭к̵̛ путе̜  
;по ̭т̬укту̬еͿ: 

Ʌɢɧɟɣɧɵɟ – ɩɪɟɜɪɚɳɟɧɢɟ ɨɞɧɨɝɨ ɜɟɳɟɫɬɜɚ ɜ 
ɞɪɭɝɨɟ ɱɟɪɟɡ ɫɟɪɢɸ ɩɪɨɦɟɠɭɬɨɱɧɵɯ ɫɬɚɞɢɣ 
(ɧɚɩɪɢɦɟɪ, ɝɥɢɤɨɥɢɡ, ɝɞɟ ɝɥɸɤɨɡɵ 
ɩɪɟɜɪɚɳɚɟɬɫɹ ɜ ɩɢɪɭɜɚɬ) 
 
Ɋɚɡɜɟɬɜɥɟɧɧɵɟ: 
-Ⱦɢɜɟɪɝɟɧɬɧɵɟ – ɩɪɨɦɟɠɭɬɨɱɧɨɟ ɜɟɳɟɫɬɜɨ 
ɦɨɠɟɬ ɩɪɟɜɪɚɳɚɬɶɫɹ ɜ ɪɚɡɥɢɱɧɵɟ ɤɨɧɟɱɧɵɟ 
ɩɪɨɞɭɤɬɵ (ɛɢɨɫɢɧɬɟɡ ɩɭɪɢɧɨɜ ɢ ɧɟɤɨɬɨɪɵɯ 
ɚɦɢɧɨɤɢɫɥɨɬ) 
- Ʉɨɧɜɟɪɝɟɧɬɧɵɟ – ɪɚɡɥɢɱɧɵɟ 
ɩɪɟɞɲɟɫɬɜɟɧɧɢɤɢ ɦɨɝɭɬ ɛɵɬɶ ɫɭɛɫɬɪɚɬɨɦ ɞɥɹ 
ɫɢɧɬɟɡɚ ɨɞɧɨɝɨ ɢ ɬɨɝɨ ɠɟ ɩɪɨɞɭɤɬɚ (ɪɚɡɥɢɱɧɵɟ 
ɭɝɥɟɜɨɞɵ ɦɨɝɭɬ ɩɨɞɜɟɪɝɚɬɶɫɹ ɝɥɢɤɨɥɢɡɭ  
 
Цɢɤɥɢɱɟɫɤɢɟ (ɧɚɩɪɢɦɟɪ, ɰɢɤɥ 
ɬɪɢɤɚɪɛɨɧɨɜɵɯ ɤɢɫɥɨɬ) 



ʰ̦те̶̛̬̐̌́ ̥ет̌̍ол̸̛е̭к̵̛ путе̜ 
Ɇɟɬɚɛɨɥɢɱɟɫɤɢɟ ɩɭɬɢ – ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɦɨɞɭɥɢ Ƚɋ 

Ɇɟɬɚɛɨɥɢɱɟɫɤɢɟ ɩɭɬɢ ɫɨɫɬɚɜɥɹɸɬ 
ɢɧɬɟɝɪɚɥɶɧɭɸ ɫɢɫɬɟɦɭ ɦɟɬɚɛɨɥɢɡɦɚ. 
ɉɪɨɦɟɠɭɬɨɱɧɵɟ ɥɢɛɨ ɤɨɧɟɱɧɵɟ 
ɩɪɨɞɭɤɬɵ ɨɞɧɨɝɨ ɦɟɬɚɛɨɥɢɱɟɫɤɨɝɨ 
ɩɭɬɢ ɦɨɝɭɬ ɛɵɬɶ ɫɭɛɫɬɪɚɬɚɦɢ ɞɥɹ 
ɞɪɭɝɨɝɨ 



ʦе̺е̭т̏о Ϯ ʦе̺е̭т̏о ϭ 

ʦе̺е̭т̏о ϭ ʦе̺е̭т̏о Ϯ 

̴е̬̥е̦т ϭ 

̴е̬̥е̦т Ϯ 

ʤкт̛̦̼̜̏ 
̴е̬̥е̦т 

̐е̦ ̥ˀʻК ʻе̌кт̛̦̼̜̏ 
п̬ед̹е̭т̏е̛̦̦к 

ʦе̺е̭т̏о Ϯ ʦе̺е̭т̏о ϭ 

̴е̬̥е̦т ϭ 

Эле̥е̦т̬̦̼̌е ̭о̼̍т̛́ ̏ ̥ет̌̍ол̸̛е̭к̵̛ ̐е̵̦̦̼ ̭ет̵́ 
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Эк̭п̬е̛̭̭́ ̌кт̛̦̏о̐о ̴е̬̥е̦т̌  
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̴е̬̥е̦т ϭ 

Ɇɟɬɚɛɨɥɢɱɟɫɤɢɟ ɩɭɬɢ – ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɦɨɞɭɥɢ Ƚɋ 



ʦе̺е̭т̏о Ϯ ʦе̺е̭т̏о ϭ 

ʦе̺е̭т̏о ϭ ʦе̺е̭т̏о Ϯ 

̴е̬̥е̦т ϭ 

̴е̬̥е̦т Ϯ 

ʤкт̛̦̼̜̏ 
̴е̬̥е̦т 

̐е̦ ̥ˀʻК ʻе̌кт̛̦̼̜̏ 
п̬ед̹е̭т̏е̛̦̦к 

ʦе̺е̭т̏о Ϯ ʦе̺е̭т̏о ϭ 

̴е̬̥е̦т ϭ 

Эле̥е̦т̬̦̼̌е ̭о̼̍т̛́ ̏ ̥ет̌̍ол̸̛е̭к̵̛ ̐е̵̦̦̼ ̭ет̵́ 
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Эк̭п̬е̛̭̭́ ̌кт̛̦̏о̐о ̴е̬̥е̦т̌  
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̴е̬̥е̦т ϭ 

Ɇɟɬɚɛɨɥɢɱɟɫɤɢɟ ɩɭɬɢ – ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɦɨɞɭɥɢ Ƚɋ 

Ко̴е̬̥е̦т 

ATP + D-Fructose 

Од̦̌ ̛̚ ̬е̌к̶̛̜ ̐ л̛кол̛̌̚ 

Ко̴е̬̥е̦т* 

ʿ̛̬̥е̬̼ ко̴е̬̥е̦то̏: 

ʰо̦̼ ̥ет̌лло̏ ;Mg2+, Cu2+, Fe3+, 

Zn2+ ) 

ʦ̛т̛̥̦̼̌ ;B1, B2, B6  ̛ т.д.Ϳ 

ʤТ ,̌ ʻʤʪ, ˇʤʪ, ʧлут̌т̛о̦, 

 ко̴е̬̥е̦т Q10 ̛ т.д. 

 

ADP + beta-D-Fructose 6-phosphate 

<
=

>
 



Ко̴е̬̥е̦т Q10 - у̵̛̛̦̍о̦ 

Ɉɤɢɫɥɟɧɧɚɹ ɮɨɪɦɚ (ɭɛɢɯɢɧɨɧ)  

ȼɨɫɫɬɚɧɨɜɥɟɧɧɚɹ  ɮɨɪɦɚ (ɍɛɢɯɢɧɨɥ)  
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ʦ̛т̛̥̦̌ ʫ ;токо̴е̬олͿ ʦ̛т̛̥̦̌ ˁ ;̭̌ко̛̬̦̍о̏̌́ к̛̭лот̌Ϳ 

ʿ̛̬̥е̬̼ ̵̙̦̼̏̌ ко̴е̬̥е̦то̏ 



ˀе̐ул́то̬̦̼е ̭о̼̍т̛́, п̬ед̹е̭т̏у̛̺̀е о̬̍̌̚о̛̦̏̌̀ ̌кт̛̦̏о̐о 
̴е̬̥е̦т̌ 

д̛̥е̶̛̛̬̌́̚ 

̥ул̽т̛̥е̶̛̛̬̌́̚ 

о̬̍̌̚о̛̦̏̌е ̐ ете̬од̛̥е̬̌ 

̴о̴̭о̛̬л̛̬о̛̦̏̌е 

ˀ̭̺̌епле̛̦е 
п̬ед̹е̭т̏е̛̦̦к̌ 

̐е̦ ̥ˀʻК 

X Y Z Q 

ʤКТʰʦʻЫʱ 
ˇʫˀʺʫʻТ 

ʻʫʤКТʰʦʻЫʱ 
ʿˀʫʪˌʫˁТʦʫʻʻʰК 

F L 

Ɇɟɬɚɛɨɥɢɱɟɫɤɢɟ ɩɭɬɢ – ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɦɨɞɭɥɢ Ƚɋ 

ʦ к̸̌е̭т̏е ̬е̐ул́то̬о̏ ;̌кт̛̏̌то̬о̏ 
̴̌кто̬о̏ X, Y, Z, Q, F, L) ̸̭̌то ̼̭̏туп̌̀т 
̥ет̌̍ол̛т̼ ̛̍о̵̸̛̛̥е̭к̵̛ ̬е̌к̶̛̜ 
;̛̦̚ко̥олекул̬̦̼́е ̏е̺е̭т̏̌ -̭у̭̍т̬̌т̼, 
п̬о̥е̙уто̸̦̼е ̛ ко̦е̸̦̼е п̬одукт̼Ϳ 



ʺет̌̍ол̸̛е̭к̛е пут̛ п̬ед̭т̌̏ле̦̼ ̏ ̵̍̌̌̚ KEGG, Reactome, Biocarta 
;Эт̛ ̼̍̌̚ ̍удут ̬̭̭̥̌от̬е̦̼ ̏ ̸ет̏е̬то̜ лек̶̛̛Ϳ 

Ɇɟɬɚɛɨɥɢɱɟɫɤɢɟ ɩɭɬɢ – ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɦɨɞɭɥɢ Ƚɋ 

Ƚɥɢɤɨɥɢɡ – ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɜ ɛɚɡɟ Boicarta 

https://cgap.nci.nih.gov/Pathways/BioCarta/h_

glycolysisPathway 

Ƚɥɢɤɨɥɢɡ – ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɜ ɛɚɡɟ KEGG 

http://www.genome.jp/kegg-

bin/show_pathway?map=map00010&show

_description=show 



 

  ̥ет̌̍ол̸̛е̭к̛е пут̛; 
 пут̛ пе̬ед̸̛̌ ̛̭̦̐̌ло̏ от клето̸̵̦̼ 
̥е̥̬̦̍̌ ̏ ́д̬̌ клеток, о̍е̭пе̸̛̛̺̏̌̀е 
̌кт̶̛̛̏̌̀ ̛л̛ под̌̏ле̛̦е т̬̦̭̌к̛̬п̶̛̛ 
̐е̦о̏ ̏ от̏ет ̦̌ ̦̏е̛̹̦е по от̦о̹ѐ̛̦ к 
клетке ̭т̛̥ул̼; 

 

 

ʧе̦̦̼е ̭ет̛ ̥о̐ут ̏кл̸̀̌т̽ т̌к̛е к̬уп̦̼е 
̴у̦к̶̛о̦̌л̦̼̽е ̥одул̛ к̌к: 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɦɨɞɭɥɢ Ƚɋ 

Ʉɨɥɱɚɧɨɜ ɇ.Ⱥ., ɢ ɞɪ. ȽȿɇɇЫȿ ɋȿɌɂ. ȼɚɜɢɥɨɜɫɤɢɣ ɠɭɪɧɚɥ ɝɟɧɟɬɢɤɢ ɢ 
ɫɟɥɟɤɰɢɢ, 2013, Ɍɨɦ 17, № 4/2, ɫɬɪ.833-850 



ɉɭɬɢ ɩɟɪɟɞɚɱɢ ɫɢɝɧɚɥɨɜ ɨɬ ɤɥɟɬɨɱɧɵɯ ɦɟɦɛɪɚɧ ɜ ɹɞɪɚ ɤɥɟɬɨɤ 
ɉɪɢɦɟɪ 1- ɩɭɬɶ ɫɢɝɧɚɥɶɧɨɣ ɬɪɚɧɫɞɭɤɰɢɢ, ɩɪɢɜɨɞɹɳɢɣ ɤ ɮɨɫɮɨɪɢɥɢɪɨɜɚɧɢɸ 

ɮɚɤɬɨɪɨɜ ɫɟɦɟɣɫɬɜɚ CREB  (Camp Response Element-Binding Protein) 

(ɉɨɜɬɨɪɟɧɢɟ – ɫɥɚɣɞ ɛɵɥ ɩɪɟɞɫɬɚɜɥɟɧ ɧɚ ɥɟɤɰɢɹɯ ɜ ɩɟɪɜɨɦ ɫɟɦɟɫɬɪɟ) 

De Cesare D, Fimia GM, Sassone-Corsi P. Signaling routes to CREM and CREB: plasticity in transcriptional 

activation. Trends Biochem Sci. 1999 Jul;24(7):281-5. 

CaMKIV, Ca2+–calmodulin-dependent kinase IV;  

RAS, Ras proto-oncogene, small GTPases;  

Erk, extracellular regulated kinase; 

MAPKAP-K2, MAP-kinase-activated protein 

kinase 2;  

MSK, mitogen- and stress-activated kinase;  

p70S6K, p70 S6 kinase;  

PI-3K, phosphoinositide 3-kinase;  

PKA, cyclic-AMP-dependent protein kinase;  

PLCγ, phospholipase C; 

RSK2, ribosomal S6 kinase 2. 

ʤкт̶̛̛̏̌́  
т̬̦̭̌к̛̬п̶̛̛ 
̐е̦о̏ 

Ɏɭɧɤɰɢɨɧɚɥɶɧɵɟ ɦɨɞɭɥɢ Ƚɋ 

1) Ɇɧɨɠɟɫɬɜɟɧɧɨɫɬɶ ɧɚɱɚɥɶɧɵɯ 
ɢɧɞɭɤɬɨɪɨɜ (ɜɧɟɲɧɢɯ ɫɢɝɧɚɥɨɜ) 
2) Ʉɨɧɜɟɪɝɟɧɰɢɹ ɫɢɝɧɚɥɶɧɵɯ ɩɭɬɟɣ, 
ɩɪɢɜɨɞɹɳɢɯ ɤ ɚɤɬɢɜɚɰɢɢ ɨɞɧɨɝɨ ɢ 
ɬɨɝɨ ɠɟ ɌɎ 

3) ɂɬɧɬɟɪɮɟɪɟɧɰɢɹ ɫɢɝɧɚɥɨɜ 



ɉɭɬɢ ɩɟɪɟɞɚɱɢ ɫɢɝɧɚɥɨɜ ɨɬ ɤɥɟɬɨɱɧɵɯ ɦɟɦɛɪɚɧ ɜ ɹɞɪɚ ɤɥɟɬɨɤ 
ɉɪɢɦɟɪ2 - ɆȺɊ-ɤɢɧɚɡɧɵɣ ɩɭɬɶ ɩɟɪɟɞɚɱɢ ɫɢɝɧɚɥɚ ɜ  ɹɞɪɨ ɤɥɟɬɤɢ, ɚɤɬɢɜɢɪɭɟɦɵɣ 

ɪɨɫɬɨɜɵɦɢ ɮɚɤɬɨɪɚɦɢ,  ɤɨɧɬɪɨɥɢɪɭɸɳɢɣ  ɩɪɨɰɟɫɫ  ɤɥɟɬɨɱɧɨɝɨ ɞɟɥɟɧɢɹ 

ɉɭɬɢ ɩɟɪɟɞɚɱɢ ɫɢɝɧɚɥɨɜ – ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɦɨɞɭɥɢ Ƚɋ 

Ʉɨɥɱɚɧɨɜ ɇ.Ⱥ., ɢ ɞɪ. ȽȿɇɇЫȿ ɋȿɌɂ. ȼɚɜɢɥɨɜɫɤɢɣ ɠɭɪɧɚɥ ɝɟɧɟɬɢɤɢ ɢ ɫɟɥɟɤɰɢɢ, 2013, Ɍɨɦ 17, № 4/2, ɫɬɪ.833-850 



Ко̦̏е̬̐е̦т̦о̭т̽ ̛ д̛̏е̬̐е̦т̦о̭т̽ путе̜ пе̬ед̸̛̌ ̛̭̦̐̌ло̏ 

Ко̦̏е̬̐е̦т̦о̭т̽ 

 ;= ̵̭од̛̥о̭т̽ к од̦о̥у ко̦е̸̦о̥у ̏̚е̦уͿ: 
Т̬̦̭̌к̛̬п̶̛о̦̦̼̜ ̴ ̌кто̬ NF-kB – ̛̦ду̶̛̬ует 
̾к̭п̬ѐ̛̭̭ ̥̦о̵̛̐ ̐е̦о̏, ̏кл̸̀̌́  ̐е̦̼ ̶̛ток̛̦о̏, 

̵е̥ок̛̦о̏, ̦̌т̛̌попто̵̦̼̚ ̍ елко̏, ̌ т̌к̙е ̭т̬е̭̭о̏о̐о 
от̏ет̌. ʻ̌ ̸̦̌̌л̵̦̼̽ ̾т̌п̵̌ пе̬ед̸̌̌  ̛̭̦̐̌ло̏ ̥о̙ет 
о̭у̺е̭т̏л́т̭̽́ ̸е̬е̚ ̬̌̚л̸̛̦̼е ̬е̶епто̬̼. Ко̦е̸̦̼е 
̾т̌п̼  п̬ед̭т̌̏л́̀т ̭о̍о̜ по̭ледо̏̌тел̦̽у̀ ̌кт̶̛̛̏̌̀ 
̍елко̏ TRAF,  IKK ̛ NIK 

ʪ̛̏е̬̐е̦т̦о̭т̽  

; = ̵̬̭̌о̙де̛̦е ̏  ̬̦̼̌̚е ̭то̬о̦̼Ϳ : 
TNF-alpha  ̛̦ду̶̛̬ует д̏̌ ̵̙̦̼̏̌ ̛̭̦̐̌л̵̦̼̽ пут̛: од̛̦ 
̛̚ ̵̛̦ п̛̬̏од̛т к ̌попто̚у, то̐д̌ к̌к ̏то̬о̜ ̌кт̛̛̬̏ует 
т̬̦̭̌к̛̬п̶̛о̦̦̼̜ ̴ ̌кто̬ NF-kB, кото̬̼̜ ̦ео̵̍од̛̥ дл́ 
̛̛̼̙̦̏̏̌́ клеток. ʿ̛̬ ̌кт̶̛̛̛̏̌ пе̬̏о̐о пут̛ ;̌попто̚) 

̌д̌пто̬̦̼̜ ̍елок TRADD ̭̼̏́̏̌̚е̛̭́ ̭ ̍елко̥ FADD, 

п̛̬̏лек̛̺̥̌̀ ̏ ̭̏о̀ о̸е̬ед̽ к̭̌п̌̚у 8. ʪ̌лее 
̌кт̛̛̬̏ует̭́ к̭̌к̌д, п̛̬̏од̛̺̜́ к ̌попто̚у.  

ʦто̬о̜ пут̽ ;̛̛̼̙̦̏̏̌еͿ ̌кт̛̏т̬ует̭́ п̛̬ у̸̭̌т̛̛ 
ко̥плек̭̌ ̌д̌пто̵̬̦̼ ̍елко̏ TRADD ̛ TRAF2   ̛ к̛̦̼̌̚ 

RIP. 

ȼɜɟɞɟɧɢɟ ɜ ɢɧɮɨɪɦɚɰɢɨɧɧɭɸ ɛɢɨɥɨɝɢɸ ɢ ɛɢɨɢɧɮɨɪɦɚɬɢɤɭ. Ɍɨɦ III. ɍɱɟɛɧɨɟ ɩɨɫɨɛɢɟ ɩɨɞ ɪɟɞ.Ʉɨɥɱɚɧɨɜɚ ɇ.Ⱥ., 
ȼɢɲɧɟɜɫɤɨɝɨ Ɉ.ȼ., Ɏɭɪɦɚɧ Ⱦ.ɉ. ɇɨɜɨɫɢɛɢɪɫɤ, 2015, ɋɬɪ.75-77. 

ɋɢɝɧɚɥɶɧɵɟ ɜɟɳɟɫɬɜɚ (ɪɨɫɬɨɜɵɟ ɮɚɤɬɨɪɵ, ɰɢɬɨɤɢɧɵ ɢ ɬ.ɞ.) 
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ɉɭɬɢ ɩɟɪɟɞɚɱɢ ɫɢɝɧɚɥɨɜ – ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɦɨɞɭɥɢ Ƚɋ 

Ⱥɦɩɥɢɮɢɤɚɰɢɹ ɫɢɝɧɚɥɚ ɜ ɩɭɬɢ ɫɢɝɧɚɥɶɧɨɣ ɬɪɚɧɫɞɭɤɰɢɢ, 
ɚɤɬɢɜɢɪɭɟɦɨɦ ɷɩɢɧɟɮɪɢɧɨɦ 

Эп̛̦е̴̛̬̦ = ̌д̬е̦̌л̛̦ (L-1 (3,4-

ʪ̛ок̴̛̭е̛̦лͿ-2-̥ет̛л̛̥̦̌о̾т̦̌олͿ -  
о̭̦о̦̏о̜ ̐о̬̥о̦ ̥о̐̚о̏о̐о ̏е̺е̭т̏̌ 
̦̌дпо̸е̸̛̦ко̏, ̌ 
т̌к̙е ̦е̜̬о̥ед̛̌то̬. ˄̸̭̌т̏ует ̏ 
̬е̌л̶̛̛̛̌̚ ̭о̭то̛̦́́, п̛̬ кото̬о̥ 
о̛̬̦̥̐̌̚ ̥о̛̍л̛̛̬̚ует̭́ дл́ 
у̭т̬̦̌е̛̦́ у̬̐о̼̚. Ок̼̌̏̌̚ет 
̥̦о̙е̭т̏е̦̦̼е ̴̴̾ект̼, ̏кл̸̀̌́  
̭о̭удо̭у̛̙̺̏̌̀ее де̜̭т̛̏е. 
ˁ̛̦тет̸̛е̭к̛̜ ̌д̬е̦̌л̛̦ 
̛̭пол̽̚ует̭́ ̏ 
к̸̌е̭т̏е лек̬̭̌т̏е̦̦о̐о ̭̬ед̭т̏̌ под 
̛̦̥̌е̦о̛̦̏̌е̥ «Эп̛̦е̴̛̬̦»  

 

Од̛̦ ̛̚ ̴̴̾екто̏ – ̭т̛̥ул̶̛́́ 
̬̭̌п̌д̌ ̐л̛ко̐е̦̌ 

Н̌ к̙̌до̥ ̾т̌пе ̛̭̦̐̌л̦̽о̐о к̭̌к̌д̌ ̐е̦е̛̬̬ует̭́ ̍ол̹̽е ̛̭̦̐̌л̵̦̼̽ ̥олекул, ̸е̥ ̦̌ 
п̬ед̼ду̺е̥. ˃̌ к̛̥ о̬̍̌̚о̥ ̛̭̦̐̌л ̥̦о̐ок̬̌т̦о у̛̭л̛̏̌ет̭́ ;̥̌пл̴̶̛̛̛̬ует̭́)  

http://www.mun.ca/biology/desmid/brian/BIOL2060/BIOL2060-14/CB14.html 

 



ɉɭɬɢ ɩɟɪɟɞɚɱɢ ɫɢɝɧɚɥɨɜ – ɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɦɨɞɭɥɢ Ƚɋ 

ˁ̛̦̐̌л̦̼̽е пут̛ п̬ед̭т̌̏ле̦̼ ̏ ̵̍̌̌̚ KEGG, Reactome, Biocarta 
;Эт̛ ̼̍̌̚ ̍удут ̬̭̭̥̌от̬е̦̼ ̏ ̸ет̏е̬то̜ лек̶̛̛Ϳ 

MAP-ɤɢɧɚɡɧɵɣ  ɫɢɝɧɚɥɶɧɵɣ ɩɭɬɶ – 

ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɜ ɛɚɡɟ Boicarta 

https://cgap.nci.nih.gov/Pathways/BioCarta/h_

mapkPathway 

MAP-ɤɢɧɚɡɧɵɣ  ɫɢɝɧɚɥɶɧɵɣ ɩɭɬɶ – 

ɩɪɟɞɫɬɚɜɥɟɧɢɟ ɜ ɛɚɡɟ KEGG 

http://www.genome.jp/kegg-

bin/show_pathway?map=hsa04010&show_

description=show 



ʥ̌̚о̼̏е п̶̛̛̬̦п̼ о̶̛̛̛̬̦̐̌̌̚ ̐е̵̦̦̼ ̭ете̜ 

1. С˞ˤː˜˝ˍ˙ˍˋ˘˓ː ˌ˙˖˧ˣ˙ˎ˙ ˛ˋ˒˘˙˙ˌ˛ˋ˒˓˪ ˗˙˖ː˕˞̟ ˪˛˘˦ˠ ˗ːˠˋ˘˓˒˗˙ˍ, 
˙ˌː˜˚ːˢ˓ˍˋ˩ˤ˓ˠ ˟ ˞˘˕ˡ˓˙˘˓˛˙ˍˋ˘˓ː ̇ ˌ˛ˋ˝˘˦ˠ ˜ˍ˪˒ː˔, ˍ ˝˙˗ s ˓˜˖ː ˒ˋ 
˜ˢː˝ ˓˒˗ː˘ː˘˓˪ ˓˘˝ː˘˜˓ˍ˘˙˜˝˓ ˚˛˙ˡː˜˜˙ˍ ˝˛ˋ˘˜˕˛˓˚ˡ˓˓, ˜˚˖ˋ˔˜˓˘ˎˋ, 
˝˛ˋ˘˜˖˪ˡ˓˓, ˚˙˜˝˝˛ˋ˘˜˖˪ˡ˓˙˘˘˦ˠ ˗˙ˏ˓˟˓˕ˋˡ˓˔ ˌː˖˕˙ˍ, 
˟ː˛˗ː˘˝ˋ˝˓ˍ˘˦ˠ ̨ ːˋ˕ˡ˓˔, ˝˛ˋ˘˜˚˙˛˝ˋ ˓ .̋ ˏ .; 

2. ʤˋ˖˓ˢ˓ː ˍ ˕ˋˑˏ˙˔ ̃ ː˝˓ «ˡː˘˝˛ˋ˖˧˘˦ˠ» ˎː˘˙ˍ ˓ ˌː˖˕˙ˍ (˕˖˩ˢːˍ˦ˠ 
˛ːˎ˞̟ ˪˝˙˛˙ˍ), ˙ˌː˜˚ːˢ˓ˍˋ˩ˤ˓ˠ ˕˙˙˛ˏ˓˘ˋˡ˓˩ ˟˞˘˕ˡ˓˔ ˙˜˝ˋ˖˧˘˦ˠ 
ˎː˘˙ˍ ˨ ˝˙˔ ˜ː˝˓; 
3. Кˋ˜˜ː˝˘˦˔ ˗ːˠˋ˘˓˒˗ ˛ːˎ˞̟ ˪ˡ˓˓ ˨˕˜˚˛ː˜˜˓˓ ˎː˘˙ˍ ̟ ˓ˌ˙ ˋ˕˝˓ˍ˘˙˜˝˓ 
ˌː˖˕˙ˍ; 
4. ʣ˙˖ː˕˞̟ ˪˛˘ˋ˪ ˌ˩˛˙˕˛ˋ˝˓˪; 
5. Аˍ˝˙˛ːˎ˞̟ ˪ˡ˓˪ ˎː˘˘˙˔ ̃ ː˝˓, ̇ ˜˞ˤː˜˝ˍ˖˪ː˗ˋ˪ ˌ˖ˋˎ˙ˏˋ˛˪ 
˟˞˘˕ˡ˓˙˘˓˛˙ˍˋ˘˓˩ ˛ːˎ˞̟ ˪˝˙˛˘˦ˠ ˕˙˘˝˞˛˙ˍ ˜ ˚˙˖˙ˑ˓˝ː˖˧˘˦˗˓ ˓  
˙˝˛˓ˡˋ˝ː˖˧˘˦˗˓ ̇ ˌ˛ˋ˝˘˦˗˓ ˜ˍ˪˒˪˗˓ ˓ ˘ˋ˚˛ˋˍ˖ː˘˘ˋ˪ ˘ˋ ˚˙ˏˏː˛ˑˋ˘˓ː 
˙˚˛ːˏː˖ː˘˘˙ˎ˙, ɣ ˋ˛ˋ˕˝ː˛˘˙ˎ˙ ˏ ˖˪ ˕ˋˑˏ˙˔ ˎː˘˘˙˔ ̃ ː˝˓ ̋ ˓˚ˋ ˏ˓˘ˋ˗˓˕˓; 
6. Иː˛ˋ˛ˠ˓ˢː˜˕ˋ˪ ˙˛ˎˋ˘˓˒ˋˡ˓˪; 
7. К˙˗˚ˋ˛˝˗ː˘˝ˋ˖˓˒ˋˡ˓˪ ГС 

Ʉɨɥɱɚɧɨɜ ɇ.Ⱥ., ɢ ɞɪ. ȽȿɇɇЫȿ ɋȿɌɂ. ȼɚɜɢɥɨɜɫɤɢɣ ɠɭɪɧɚɥ ɝɟɧɟɬɢɤɢ ɢ 
ɫɟɥɟɤɰɢɢ, 2013, Ɍɨɦ 17, № 4/2, ɫɬɪ.833-850 



ʥ̌̚о̼̏е п̶̛̛̬̦п̼ о̶̛̛̛̬̦̐̌̌̚ ̐е̵̦̦̼ ̭ете̜ 

1. С˞ˤː˜˝ˍ˙ˍˋ˘˓ː ˌ˙˖˧ˣ˙ˎ˙ ˛ˋ˒˘˙˙ˌ˛ˋ˒˓˪ ˗˙˖ː˕˞̟ ˪˛˘˦ˠ ˗ːˠˋ˘˓˒˗˙ˍ, 
˙ˌː˜˚ːˢ˓ˍˋ˩ˤ˓ˠ ˟ ˞˘˕ˡ˓˙˘˓˛˙ˍˋ˘˓ː ̇ ˌ˛ˋ˝˘˦ˠ ˜ˍ˪˒ː˔, ˍ ˝˙˗ s ˓˜˖ː ˒ˋ 
˜ˢː˝ ˓˒˗ː˘ː˘˓˪ ˓˘˝ː˘˜˓ˍ˘˙˜˝˓ ˚˛˙ˡː˜˜˙ˍ ˝˛ˋ˘˜˕˛˓˚ˡ˓˓, ˜˚˖ˋ˔˜˓˘ˎˋ, 
˝˛ˋ˘˜˖˪ˡ˓˓, ˚˙˜˝˝˛ˋ˘˜˖˪ˡ˓˙˘˘˦ˠ ˗˙ˏ˓˟˓˕ˋˡ˓˔ ˌː˖˕˙ˍ, 
˟ː˛˗ː˘˝ˋ˝˓ˍ˘˦ˠ ̨ ːˋ˕ˡ˓˔, ˝˛ˋ˘˜˚˙˛˝ˋ ˓ .̋ ˏ .; 

2. ʤˋ˖˓ˢ˓ː ˍ ˕ˋˑˏ˙˔ ̃ ː˝˓ «ˡː˘˝˛ˋ˖˧˘˦ˠ» ˎː˘˙ˍ ˓ ˌː˖˕˙ˍ (˕˖˩ˢːˍ˦ˠ 
˛ːˎ˞̟ ˪˝˙˛˙ˍ), ˙ˌː˜˚ːˢ˓ˍˋ˩ˤ˓ˠ ˕˙˙˛ˏ˓˘ˋˡ˓˩ ˟˞˘˕ˡ˓˔ ˙˜˝ˋ˖˧˘˦ˠ 
ˎː˘˙ˍ ˨ ˝˙˔ ˜ː˝˓; 
3. Кˋ˜˜ː˝˘˦˔ ˗ːˠˋ˘˓˒˗ ˛ːˎ˞̟ ˪ˡ˓˓ ˨˕˜˚˛ː˜˜˓˓ ˎː˘˙ˍ ̟ ˓ˌ˙ ˋ˕˝˓ˍ˘˙˜˝˓ 
ˌː˖˕˙ˍ; 
4. ʣ˙˖ː˕˞̟ ˪˛˘ˋ˪ ˌ˩˛˙˕˛ˋ˝˓˪; 
5. Аˍ˝˙˛ːˎ˞̟ ˪ˡ˓˪ ˎː˘˘˙˔ ̃ ː˝˓, ̇ ˜˞ˤː˜˝ˍ˖˪ː˗ˋ˪ ˌ˖ˋˎ˙ˏˋ˛˪ 
˟˞˘˕ˡ˓˙˘˓˛˙ˍˋ˘˓˩ ˛ːˎ˞̟ ˪˝˙˛˘˦ˠ ˕˙˘˝˞˛˙ˍ ˜ ˚˙˖˙ˑ˓˝ː˖˧˘˦˗˓ ˓  
˙˝˛˓ˡˋ˝ː˖˧˘˦˗˓ ̇ ˌ˛ˋ˝˘˦˗˓ ˜ˍ˪˒˪˗˓ ˓ ˘ˋ˚˛ˋˍ˖ː˘˘ˋ˪ ˘ˋ ˚˙ˏˏː˛ˑˋ˘˓ː 
˙˚˛ːˏː˖ː˘˘˙ˎ˙, ɣ ˋ˛ˋ˕˝ː˛˘˙ˎ˙ ˏ ˖˪ ˕ˋˑˏ˙˔ ˎː˘˘˙˔ ̃ ː˝˓ ̋ ˓˚ˋ ˏ˓˘ˋ˗˓˕˓; 
6. Иː˛ˋ˛ˠ˓ˢː˜˕ˋ˪ ˙˛ˎˋ˘˓˒ˋˡ˓˪; 
7. К˙˗˚ˋ˛˝˗ː˘˝ˋ˖˓˒ˋˡ˓˪ ГС 

Ʉɨɥɱɚɧɨɜ ɇ.Ⱥ., ɢ ɞɪ. ȽȿɇɇЫȿ ɋȿɌɂ. ȼɚɜɢɥɨɜɫɤɢɣ ɠɭɪɧɚɥ ɝɟɧɟɬɢɤɢ ɢ 
ɫɟɥɟɤɰɢɢ, 2013, Ɍɨɦ 17, № 4/2, ɫɬɪ.833-850 



Ɇɨɥɟɤɭɥɹɪɧɚɹ ɨɫɧɨɜɚ ɪɚɛɨɬɵ ɪɟɝɭɥɹɬɨɪɧɵɯ ɤɨɧɬɭɪɨɜ, ɭɩɪɚɜɥɹɸɳɢɯ 
ɮɭɧɤɰɢɨɧɢɪɨɜɚɢɟɦ ɝɟɧɧɵɯ ɫɟɬɟɣ ɢ ɨɩɪɟɞɟɥɹɸɳɢɯ ɬɢɩ ɢɯ ɞɢɧɚɦɢɤɢ, – ɧɚɥɢɱɢɟ ɫɚɣɬɨɜ-

ɦɢɲɟɧɟɣ ɜ ȾɇɄ, ɊɇɄ ɢ ɛɟɥɤɚɯ, ɫ ɤɨɬɨɪɵɦɢ ɦɨɝɭɬ ɜɡɚɢɦɨɞɟɣɫɬɜɨɜɚɬɶ ɪɚɡɥɢɱɧɵɟ 
ɦɨɥɟɤɭɥɹɪɧɵɟ ɤɨɦɩɨɧɟɧɬɵ ɝɟɧɧɨɣ ɫɟɬɢ ɢ ɜɧɟɲɧɢɟ ɪɟɝɭɥɹɬɨɪɧɵɟ ɮɚɤɬɨɪɵ 

Ȼɚɡɨɜɵɟ ɩɪɢɧɰɢɩɵ ɨɪɝɚɧɢɡɚɰɢɢ ɝɟɧɧɵɯ ɫɟɬɟɣ: ɪɚɡɧɨɨɛɪɚɡɢɟ  ɦɨɥɟɤɭɥɹɪɧɵɯ ɦɟɯɚɧɢɡɦɨɜ 

Ɇɨɥɟɤɭɥɹɪɧɵɟ ɦɟɯɚɧɢɡɦɵ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ Ƚɋ 

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɞɥɹ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɹ ɝɟɧɧɵɯ ɫɟɬɟɣ ɜɚɠɧɵ ɫɥɟɞɭɸɳɢɟ 
ɬɢɩɵ ɜɡɚɢɦɨɞɟɣɫɬɜɢɣ ɜɡɚɢɦɨɞɟɣɫɬɜɢɢ: 
ȾɇɄ-ɛɟɥɤɨɜɵɟ (ɬɪɚɧɫɤɪɢɩɰɢɹ) 
ɊɇɄ-ɛɟɥɤɨɜɵɟ (ɬɪɚɧɫɥɹɰɢɹ) 
Ȼɟɥɨɤ-ɛɟɥɨɤɨɜɵɟ ɥɢɛɨ ɤɨɮɚɤɬɨɪ-ɛɟɥɨɤ 

ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ 

 ɬɪɚɧɫɤɪɢɩɰɢɨɧɧɨɝɨ 

ɮɚɤɬɨɪɚ POU1F1 ɫ ȾɇɄ 

ɉɪɢɦɟɪ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ȾɇɄ-ɛɟɥɨɤ: ɉɪɢɦɟɪ ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ ɊɇɄ-ɛɟɥɨɤ: 

ȼɡɚɢɦɨɞɟɣɫɬɜɢɟ  ɪɢɛɨɫɨɦ-ɡɚɜɢɫɢɦɨɝɨ ɢɧɬɟɪɮɟɪɚɡɧɨɝɨ ɛɟɥɤɚ 
RelE (E.Coli)  ɫ ɦɊɇɄ .   RelE – ɷɧɞɨɪɢɛɨɧɭɤɥɟɚɡɚ, 

ɪɚɫɳɟɩɥɹɸɳɚɹ ɦɊɇɄ ɩɨ ɨɩɪɟɞɟɥɟɧɧɵɦ ɫɚɣɬɚɦ. ɂɧɝɢɛɢɪɭɟɬ 
ɬɪɚɧɫɥɹɰɢɸ ɩɪɢ ɧɟɞɨɫɬɚɬɤɟ ɚɦɢɧɨɤɢɫɥɨɬ. 



Ʉɨɥɱɚɧɨɜ ɇ.Ⱥ., ɢ ɞɪ. ȽȿɇɇЫȿ ɋȿɌɂ. ȼɚɜɢɥɨɜɫɤɢɣ ɠɭɪɧɚɥ ɝɟɧɟɬɢɤɢ ɢ ɫɟɥɟɤɰɢɢ, 2013, Ɍɨɦ 17, № 4/2, ɫɬɪ.833-850 

ɋɌȺɊɌ  
ɌɊȺɇɋɄɊɂɉɐɂɂ 

ȻȺɁȺɅɖɇɕɃ ɉɊɈɆɈɌɈɊ 

ɋȺɃɌɕ ɋȼəɁɕȼȺɇɂə  
ɎȺɄɌɈɊɈȼ ɌɊȺɇɋɄɊɂɉɐɂɂ 

3’ 
................ 

ˁ̜̌т̼ ̛̭̼̦̏́̏̌́̚ т̬̦̭̌к̛̬п̶̛о̵̦̦̼ ̴̌кто̬о̏ ̏ ̬е̐ул́то̬̦о̥ 
̬̜̌о̦е ̐е̦̌ 

Ȼɚɡɨɜɵɟ ɩɪɢɧɰɢɩɵ ɨɪɝɚɧɢɡɚɰɢɢ ɝɟɧɧɵɯ ɫɟɬɟɣ: ɪɚɡɧɨɨɛɪɚɡɢɟ  ɦɨɥɟɤɭɥɹɪɧɵɯ ɦɟɯɚɧɢɡɦɨɜ 

Ɇɨɥɟɤɭɥɹɪɧɵɟ ɦɟɯɚɧɢɡɦɵ, ɨɛɟɫɩɟɱɢɜɚɸɳɢɟ ɮɭɧɤɰɢɨɧɢɪɨɜɚɧɢɟ Ƚɋ 

 (ɩɪɨɞɨɥɠɟɧɢɟ) 

Ɍɪɚɧɫɥɹɰɢɹ - ɊɇɄ - ɛɟɥɤɨɜɵɟ ɪɟɝɭɥɹɬɨɪɧɵɟ 
ɜɡɚɢɦɨɞɟɣɫɬɜɢɹ, ɜɥɢɹɸɬ ɧɚ ɢɧɬɟɧɫɢɜɧɨɫɬɶ 
ɬɪɚɧɫɥɹɰɢɢ ɢ ɫɬɚɛɢɥɶɧɨɫɬɶ ɦɊɇɄ 

Ɍɪɚɧɫɤɪɢɩɰɢɹ – ɭɧɢɤɚɥɶɧɚɹ ɤɨɦɛɢɧɚɰɢɹ 
ɬɪɚɧɫɤɪɢɩɰɢɨɧɧɵɯ ɮɚɤɬɨɪɨɜ ɨɩɪɟɞɟɥɹɟɬ ɩɚɬɬɟɪɧ 
ɷɤɫɩɪɟɫɫɢɢ ɝɟɧɚ 

Ɋɟɝɭɥɹɰɢɹ ɚɤɬɢɜɧɨɫɬɢ ɛɟɥɤɨɜ 
ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɛɥɚɝɨɞɚɪɹ 
ɩɨɫɬɬɪɚɧɥɹɰɢɨɧɧɵɦ ɦɨɞɢɮɢɤɚɰɢɹɦ, 
 ɚ ɬɚɤɠɟ ɜɡɚɢɦɨɞɟɣɫɬɜɢɟɦ ɫ 
ɦɟɬɚɛɨɥɢɬɚɦɢ ɢ ɢɨɧɚɦɢ. 

ɉɨɫɬɬɪɚɧɫɥɹɰɢɨɧɧɵɟ ɦɨɞɢɮɢɤɚɰɢɢ 
ɬɪɚɧɫɤɪɢɩɰɢɨɧɧɨɝɨ ɮɚɤɬɨɪɚ HNF4α 

ɱɟɥɨɜɟɤɚ. Эɮɮɟɤɬ ɧɚ ɚɤɬɢɜɧɨɫɬɶ ɛɟɥɤɚ 
ɩɨɤɚɡɚɧ ɫɬɪɟɥɤɚɦɢ:  - ɩɨɜɵɲɟɧɢɟ 

ɚɤɬɢɜɧɨɫɬɢ,  - ɫɧɢɠɟɧɢɟ ɚɤɬɢɜɧɨɫɬɢ. 



ʥ̌̚о̼̏е п̶̛̛̬̦п̼ о̶̛̛̛̬̦̐̌̌̚ ̐е̵̦̦̼ ̭ете̜ 

1. С˞ˤː˜˝ˍ˙ˍˋ˘˓ː ˌ˙˖˧ˣ˙ˎ˙ ˛ˋ˒˘˙˙ˌ˛ˋ˒˓˪ ˗˙˖ː˕˞̟ ˪˛˘˦ˠ ˗ːˠˋ˘˓˒˗˙ˍ, 
˙ˌː˜˚ːˢ˓ˍˋ˩ˤ˓ˠ ˟ ˞˘˕ˡ˓˙˘˓˛˙ˍˋ˘˓ː ̇ ˌ˛ˋ˝˘˦ˠ ˜ˍ˪˒ː˔, ˍ ˝˙˗ s ˓˜˖ː ˒ˋ 
˜ˢː˝ ˓˒˗ː˘ː˘˓˪ ˓˘˝ː˘˜˓ˍ˘˙˜˝˓ ˚˛˙ˡː˜˜˙ˍ ˝˛ˋ˘˜˕˛˓˚ˡ˓˓, ˜˚˖ˋ˔˜˓˘ˎˋ, 
˝˛ˋ˘˜˖˪ˡ˓˓, ˚˙˜˝˝˛ˋ˘˜˖˪ˡ˓˙˘˘˦ˠ ˗˙ˏ˓˟˓˕ˋˡ˓˔ ˌː˖˕˙ˍ, 
˟ː˛˗ː˘˝ˋ˝˓ˍ˘˦ˠ ̨ ːˋ˕ˡ˓˔, ˝˛ˋ˘˜˚˙˛˝ˋ ˓ .̋ ˏ .; 

2. ʤˋ˖˓ˢ˓ː ˍ ˕ˋˑˏ˙˔ ̃ ː˝˓ «ˡː˘˝˛ˋ˖˧˘˦ˠ» ˎː˘˙ˍ ˓ ˌː˖˕˙ˍ (˕˖˩ˢːˍ˦ˠ 
˛ːˎ˞̟ ˪˝˙˛˙ˍ), ˙ˌː˜˚ːˢ˓ˍˋ˩ˤ˓ˠ ˕˙˙˛ˏ˓˘ˋˡ˓˩ ˟˞˘˕ˡ˓˔ ˙˜˝ˋ˖˧˘˦ˠ 
ˎː˘˙ˍ ˨ ˝˙˔ ˜ː˝˓; 
3. Кˋ˜˜ː˝˘˦˔ ˗ːˠˋ˘˓˒˗ ˛ːˎ˞̟ ˪ˡ˓˓ ˨˕˜˚˛ː˜˜˓˓ ˎː˘˙ˍ ̟ ˓ˌ˙ ˋ˕˝˓ˍ˘˙˜˝˓ 
ˌː˖˕˙ˍ; 
4. ʣ˙˖ː˕˞̟ ˪˛˘ˋ˪ ˌ˩˛˙˕˛ˋ˝˓˪; 
5. Аˍ˝˙˛ːˎ˞̟ ˪ˡ˓˪ ˎː˘˘˙˔ ̃ ː˝˓, ̇ ˜˞ˤː˜˝ˍ˖˪ː˗ˋ˪ ˌ˖ˋˎ˙ˏˋ˛˪ 
˟˞˘˕ˡ˓˙˘˓˛˙ˍˋ˘˓˩ ˛ːˎ˞̟ ˪˝˙˛˘˦ˠ ˕˙˘˝˞˛˙ˍ ˜ ˚˙˖˙ˑ˓˝ː˖˧˘˦˗˓ ˓  
˙˝˛˓ˡˋ˝ː˖˧˘˦˗˓ ̇ ˌ˛ˋ˝˘˦˗˓ ˜ˍ˪˒˪˗˓ ˓ ˘ˋ˚˛ˋˍ˖ː˘˘ˋ˪ ˘ˋ ˚˙ˏˏː˛ˑˋ˘˓ː 
˙˚˛ːˏː˖ː˘˘˙ˎ˙, ɣ ˋ˛ˋ˕˝ː˛˘˙ˎ˙ ˏ ˖˪ ˕ˋˑˏ˙˔ ˎː˘˘˙˔ ̃ ː˝˓ ̋ ˓˚ˋ ˏ˓˘ˋ˗˓˕˓; 
6. Иː˛ˋ˛ˠ˓ˢː˜˕ˋ˪ ˙˛ˎˋ˘˓˒ˋˡ˓˪; 
7. К˙˗˚ˋ˛˝˗ː˘˝ˋ˖˓˒ˋˡ˓˪ ГС 

Ʉɨɥɱɚɧɨɜ ɇ.Ⱥ., ɢ ɞɪ. ȽȿɇɇЫȿ ɋȿɌɂ. ȼɚɜɢɥɨɜɫɤɢɣ ɠɭɪɧɚɥ ɝɟɧɟɬɢɤɢ ɢ 
ɫɟɥɟɤɰɢɢ, 2013, Ɍɨɦ 17, № 4/2, ɫɬɪ.833-850 



 

 

Ʉɚɫɫɟɬɧɵɣ ɩɪɢɧɰɢɩ ɪɟɝɭɥɹɰɢɢ: ɭ ɷɭɤɚɪɢɨɬ ɤɚɠɞɵɣ ɬɪɚɧɫɤɪɢɩɰɢɨɧɧɵɣ 
ɮɚɤɬɨɪ ɦɨɠɟɬ ɪɟɝɭɥɢɪɨɜɚɬɶ ɨɤɨɥɨ 1000 ɝɟɧɨɜ  

  

Ƚɟɧɧɚɹ ɫɟɬɶ ɤɥɟɬɨɱɧɨɝɨ ɰɢɤɥɚ ɧɚ ɫɬɚɞɢɢ G1/S – 

ɰɟɧɬɪɚɥɶɧɵɣ ɪɟɝɭɥɹɬɨɪ – ɬɪɚɧɫɤɪɢɰɢɨɧɧɵɣ 

ɮɚɤɬɨɪ E2F1/DP1 

Ƚɟɧɧɚɹ ɫɟɬɶ ɞɢɮɮɟɪɟɧɰɢɪɨɜɤɢ ɷɪɢɬɪɨɰɢɬɚ –
ɰɟɧɬɪɚɥɶɧɵɣ ɪɟɝɭɥɹɬɨɪ – ɬɪɚɧɫɤɪɢɰɢɨɧɧɵɣ ɮɚɤɬɨɪ 

GATA1 (GATA-binding factor 1    ) 

Ƚɟɧɧɚɹ ɫɟɬɶ ɬɟɩɥɨɜɨɝɨ ɲɨɤɚ – ɰɵɟɧɬɪɚɥɶɧɵɣ ɪɟɝɭɥɹɬɨɪ – 

ɬɪɚɧɫɤɪɢɩɰɢɨɧɧɵɣ ɮɚɤɬɨɪ HSF1 (Heat shock factor protein 1) 

Ȼɚɡɨɜɵɟ ɩɪɢɧɰɢɩɵ ɨɪɝɚɧɢɡɚɰɢɢ ɝɟɧɧɵɯ ɫɟɬɟɣ: ɤɚɫɫɟɬɧɵɣ ɩɪɢɧɰɢɩ ɪɟɝɭɥɹɰɢɢ 

E2F1/DP1 ɉɪɢ ɷɬɨɦ ɨɩɪɟɞɟɥɟɧɧɚɹ ɞɨɥɹ ɢɡ ɦɧɨɠɟɫɬɜɚ 
ɪɟɝɭɥɢɪɭɟɦɵɯ ɝɟɧɨɜ ɮɭɧɤɰɢɨɧɢɪɭɸɬ ɜ ɫɨɫɬɚɜɟ 
ɫɟɬɢ, ɤɨɧɬɪɨɥɢɪɭɸɳɟɣ ɜɚɠɧɵɣ ɛɢɨɥɨɝɢɱɟɫɤɢɣ 
ɩɪɨɰɟɫɫ .  
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɪɚɫɫɦɚɬɪɢɜɚɟɦɵɣ 
ɬɪɚɧɫɤɪɢɩɰɢɨɧɧɵɣ ɮɚɤɬɨɪ ɹɜɥɹɟɬɫɹ ɤɥɸɱɟɜɵɦ 
ɪɟɝɭɥɹɬɨɪɨɦ ɛɢɨɥɨɝɢɱɟɫɤɨɝɨ ɩɪɨɰɟɫɫɚ. 

Н.ʤ.Кол̸̦̌о̏, ʫ.ʦ. И̦̐̌т̽е̏̌,  О.ʤ. ʿодколод̦̌́ ̐е̦̦̼е ̭ет̛. 
ʪокл̌д ̦̌ ко̴̦е̬е̶̛̦́ ʦОʧ̛ ˁ «ʿ̬о̍ле̥̼ ̐е̦ет̛к̛ ̛ ̭елек̶̛̛», 
Но̏о̛̛̭̬̭̍к ϭ–7 ̛̀л́ ϮϬϭϯ .̐  



 

 

Ʉɚɫɫɟɬɧɵɣ ɩɪɢɧɰɢɩ ɪɟɝɭɥɹɰɢɢ ɩɪɢɦɟɧɢɬɟɥɶɧɨ ɤ ɩɪɨɤɚɪɢɨɬɚɦ: ɨɩɟɪɨɧɵ 

  

Ȼɚɡɨɜɵɟ ɩɪɢɧɰɢɩɵ ɨɪɝɚɧɢɡɚɰɢɢ ɝɟɧɧɵɯ ɫɟɬɟɣ: ɤɚɫɫɟɬɧɵɣ ɩɪɢɧɰɢɩ ɪɟɝɭɥɹɰɢɢ 

ȻȿɌȺ-
ȽȺɅȺɄɌɈɁɂ- 
ȾȺɁȺ ɉȿɊɆȿȺɁȺ 

ɌɊȺɇɋȺɐȿɌɂɅȺɁȺ 

lacZ lacY lacA 

Л̌кто̦̼̜̚ опе̬о̦ E.coli 

ʺет̌̍ол̛̥̚ л̌кто̼̚ ̛ ̐л̀ко̼̚ 

ʧл̀ко̌̚ + 
̐̌л̌кто̌̚ 

Л̌кто̌̚ 
̦̏еклето̸̦̌́ 

ʧе̦̼ опе̬о̦̌ ̭̌еʦʤК E.coli 

ʺет̌̍ол̛̥̚ ̛̚о̶̛т̬̌т̌ Ⱥɰɟɬɚɬ 

Ⱥɰɟɬɢɥ-ɄɨȺ 

ɐɢɬɪɚɬ 

ɂɡɨɰɢɬɪɚɬ 

Ⱥɥɶɮɚ-

ɤɟɬɨɝɥɭ-

ɬɚɪɚɬ 

ɋɈ2 

ɋɈ2 

ɋɭɤɰɢɧɚɬ 

Ƚɥɢɨɤɫɢɥɚɬ 

 

Ɇɚɥɚɬ 

Ɉɤɫɚɥɨɚɰɟɬɚɬ 

Ⱥɰɟɬɢɥ-

ɄɨȺ 

aceA  
(ɂɡɨɰɢɬɪɚɬ 
-ɥɢɚɡɚ) 

aceB (Ɇɚɥɚɬ-

ɫɢɧɬɟɬɚɡɚ) 

Icd (ɂɡɨɰɢɬɪɚɬ 
-ɞɟɝɢɞɪɨɝɟɧɚɡɚ) 

aceK 
 (ɂɡɨɰɢɬɪɚɬ 
-ɞɟɝɢɞɪɨɝɟɧɚɡɚ 
ɮɨɫɮɚɬɚɡɚ 
/ɢɡɨɰɢɬɪɚɬ 
ɞɟɝɢɞɪɨɝɟɧɚɡɚ 
 ɤɢɧɚɡɚ) 

Icd 
 (ɧɟɚɤɬɢɜɧɚɹ ɮɨɪɦɚ) 

aceʦ aceК aceA 

aceBAK 

aceBAK ̥ˀНК 
Ƚɟɧɵ, ɷɤɫɩɪɟɫɫɢɪɭɸɳɢɟɫɹ ɜ 

ɫɨɫɬɚɜɟ ɨɩɟɪɨɧɨɜ, ɤɚɤ ɩɪɚɜɢɥɨ, 
ɤɨɞɢɪɭɸɬ ɮɟɪɦɟɧɬɵ (ɢɥɢ 

ɪɟɝɭɥɹɬɨɪɵ ɮɟɪɦɟɧɬɨɜ) ɨɞɧɨɝɨ 
ɦɟɬɚɛɨɥɢɱɟɫɤɨɝɨ ɩɭɬɢ 





Ɏɨɫɮɨɪɢɥɢɪɨɜɚɧɢɟ ɢ 
ɫɭɦɨɢɥɢɪɨɜɚɧɢɟ ɩɨɜɵɲɚɟɬ 
ɞɟɚɰɟɬɢɥɚɡɧɭɸ ɚɤɬɢɜɧɨɫɬɶ, 
 

Ɇɟɬɢɥɢɪɨɜɚɧɢɟ ɢ 
ɧɢɬɪɨɡɢɥɢɪɨɜɚɧɢɟ ɫɧɢɠɚɟɬ 
ɞɟɚɰɟɬɢɥɚɡɧɭɸ ɚɤɬɢɜɧɨɫɬɶ 

Ȼɚɡɨɜɵɟ ɩɪɢɧɰɢɩɵ ɨɪɝɚɧɢɡɚɰɢɢ ɝɟɧɧɵɯ ɫɟɬɟɣ: ɤɚɫɫɟɬɧɵɣ ɩɪɢɧɰɢɩ ɪɟɝɭɥɹɰɢɢ 

Ʉɚɫɫɟɬɧɵɣ ɩɪɢɧɰɢɩ ɧɚ ɭɪɨɜɧɟ ɛɟɥɤɨɜ: 
ɪɟɝɭɥɹɬɨɪɧɵɣ ɛɟɥɨɤ ɦɨɠɟɬ ɪɟɝɭɥɢɪɨɜɚɬɶ ɚɤɬɢɜɧɨɫɬɶ ɦɧɨɠɟɫɬɜɚ ɩɪɨɰɟɫɫɨɜ 

SIRT 1 - ɋИɊɌɍИɇ-1 

 = NAD-ɡɚɜɢɫɢɦɚɹ ɞɟɚɰɟɬɢɥɚɡɚ.  

Nogueiras R et al., . SIRTUIN 1 AND SIRTUIN 3: PHYSIOLOGICAL MODULATORS OF METABOLISM Physiol Rev. 2012;92(3):1479-514  
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Ȼɢɨɯɢɦɢɱɟɫɤɚɹ ɪɟɚɤɰɢɹ, 
ɨɫɭɳɟɫɬɜɥɹɟɦɚɹ ɛɟɥɤɨɦ Sirt1: Sirt1 

ɞɟɚɰɟɬɢɥɢɪɭɟɬ ɛɟɥɤɢ, ɩɨɬɪɟɛɥɹɹ 
NAD+.  ɉɪɢ ɷɬɨɦ ɨɛɪɚɡɭɟɬɫɹ 
ɧɢɤɨɬɢɧɚɦɢɞ (NAM) ɢ 20 -O-

ɚɰɟɬɢɥИȺȾɎ-ɪɢɛɨɡɚ 

Ɇɢɲɟɧɹɦɢ ɛɟɥɤɚ SIRT1 ɹɜɥɹɸɬɫɹ ɛɟɥɤɢ, ɭɱɚɫɬɜɭɸɳɢɟ ɜ ɩɪɨɰɟɫɫɚɯ ɬɪɚɧɫɤɪɢɩɰɢɢ, ɢɡɦɟɧɟɧɢɹɯ 
ɫɬɪɭɤɬɭɪɵ ɯɪɨɦɚɬɢɧɚ, ɪɟɩɚɪɚɰɢɢ, ɜɵɠɢɜɚɧɢɢ ɤɥɟɬɨɤ ɩɪɢ ɫɬɪɟɫɫɟ, ɦɟɬɚɛɨɥɢɡɦɟ 



ʥ̌̚о̼̏е п̶̛̛̬̦п̼ о̶̛̛̛̬̦̐̌̌̚ ̐е̵̦̦̼ ̭ете̜ 

1. С˞ˤː˜˝ˍ˙ˍˋ˘˓ː ˌ˙˖˧ˣ˙ˎ˙ ˛ˋ˒˘˙˙ˌ˛ˋ˒˓˪ ˗˙˖ː˕˞̟ ˪˛˘˦ˠ ˗ːˠˋ˘˓˒˗˙ˍ, 
˙ˌː˜˚ːˢ˓ˍˋ˩ˤ˓ˠ ˟ ˞˘˕ˡ˓˙˘˓˛˙ˍˋ˘˓ː ̇ ˌ˛ˋ˝˘˦ˠ ˜ˍ˪˒ː˔, ˍ ˝˙˗ s ˓˜˖ː ˒ˋ 
˜ˢː˝ ˓˒˗ː˘ː˘˓˪ ˓˘˝ː˘˜˓ˍ˘˙˜˝˓ ˚˛˙ˡː˜˜˙ˍ ˝˛ˋ˘˜˕˛˓˚ˡ˓˓, ˜˚˖ˋ˔˜˓˘ˎˋ, 
˝˛ˋ˘˜˖˪ˡ˓˓, ˚˙˜˝˝˛ˋ˘˜˖˪ˡ˓˙˘˘˦ˠ ˗˙ˏ˓˟˓˕ˋˡ˓˔ ˌː˖˕˙ˍ, 
˟ː˛˗ː˘˝ˋ˝˓ˍ˘˦ˠ ̨ ːˋ˕ˡ˓˔, ˝˛ˋ˘˜˚˙˛˝ˋ ˓ .̋ ˏ .; 

2. ʤˋ˖˓ˢ˓ː ˍ ˕ˋˑˏ˙˔ ̃ ː˝˓ «ˡː˘˝˛ˋ˖˧˘˦ˠ» ˎː˘˙ˍ ˓ ˌː˖˕˙ˍ (˕˖˩ˢːˍ˦ˠ 
˛ːˎ˞̟ ˪˝˙˛˙ˍ), ˙ˌː˜˚ːˢ˓ˍˋ˩ˤ˓ˠ ˕˙˙˛ˏ˓˘ˋˡ˓˩ ˟˞˘˕ˡ˓˔ ˙˜˝ˋ˖˧˘˦ˠ 
ˎː˘˙ˍ ˨ ˝˙˔ ˜ː˝˓; 
3. Кˋ˜˜ː˝˘˦˔ ˗ːˠˋ˘˓˒˗ ˛ːˎ˞̟ ˪ˡ˓˓ ˨˕˜˚˛ː˜˜˓˓ ˎː˘˙ˍ ̟ ˓ˌ˙ ˋ˕˝˓ˍ˘˙˜˝˓ 
ˌː˖˕˙ˍ; 
4. ʣ˙˖ː˕˞̟ ˪˛˘ˋ˪ ˌ˩˛˙˕˛ˋ˝˓˪; 
5. Аˍ˝˙˛ːˎ˞̟ ˪ˡ˓˪ ˎː˘˘˙˔ ̃ ː˝˓, ̇ ˜˞ˤː˜˝ˍ˖˪ː˗ˋ˪ ˌ˖ˋˎ˙ˏˋ˛˪ 
˟˞˘˕ˡ˓˙˘˓˛˙ˍˋ˘˓˩ ˛ːˎ˞̟ ˪˝˙˛˘˦ˠ ˕˙˘˝˞˛˙ˍ ˜ ˚˙˖˙ˑ˓˝ː˖˧˘˦˗˓ ˓  
˙˝˛˓ˡˋ˝ː˖˧˘˦˗˓ ̇ ˌ˛ˋ˝˘˦˗˓ ˜ˍ˪˒˪˗˓ ˓ ˘ˋ˚˛ˋˍ˖ː˘˘ˋ˪ ˘ˋ ˚˙ˏˏː˛ˑˋ˘˓ː 
˙˚˛ːˏː˖ː˘˘˙ˎ˙, ɣ ˋ˛ˋ˕˝ː˛˘˙ˎ˙ ˏ ˖˪ ˕ˋˑˏ˙˔ ˎː˘˘˙˔ ̃ ː˝˓ ̋ ˓˚ˋ ˏ˓˘ˋ˗˓˕˓; 
6. Иː˛ˋ˛ˠ˓ˢː˜˕ˋ˪ ˙˛ˎˋ˘˓˒ˋˡ˓˪; 
7. К˙˗˚ˋ˛˝˗ː˘˝ˋ˖˓˒ˋˡ˓˪ ГС 

Ʉɨɥɱɚɧɨɜ ɇ.Ⱥ., ɢ ɞɪ. ȽȿɇɇЫȿ ɋȿɌɂ. ȼɚɜɢɥɨɜɫɤɢɣ ɠɭɪɧɚɥ ɝɟɧɟɬɢɤɢ ɢ 
ɫɟɥɟɤɰɢɢ, 2013, Ɍɨɦ 17, № 4/2, ɫɬɪ.833-850 



О̭о̍е̦̦о̭т̽ ̐е̵̦̦̼ ̭ете̜ ̛ ̥олекул̬̦́о-̐е̦ет̸̛е̭к̵̛ ̛̭̭те̥: ̥олекул̬̦́̌́ 
̬̍̀ок̬̌т̛́. Этот те̛̬̥̦ ̼̍л ̏пе̬̼̏е ̏̏еде̦ [Meléndez-Hevia E. et al., 1996] 

 ˁут̽ по̦́т̛́ ̥олекул̬̦́̌́ ̬̍̀ок̬̌т̛́ ̭о̭то̛т ̏ то̥, ̸то к̙̌д̼̜ ̬̌̍о̸̛̜ 
п̬о̶е̭̭, ̦епо̭̬ед̭т̏е̦̦о ̏еду̛̺̜ к ̴о̛̬̥̬о̛̦̏̌̀ то̐о ̛л̛ ̛̦о̐о 
̴е̦от̛п̸̛е̭ко̐о п̛̬̦̌̚к̌, о̍е̭пе̸̛̏̌ет̭́ ̛̭кл̸̛̀тел̦̽о ̍ол̛̹̥̽ 
кол̸̛е̭т̏о̥  ̬е̐ул́то̵̬̦̼ п̬о̶е̭̭о̏.  

ʺолекул̬̦́̌́ ̬̍̀ок̬̌т̛́ 

ʿ̛̬̥е̬ ̦̌ у̬о̦̏е ̐е̵̦̦̼ ̭ете̜  - ̶̛кл т̛̬к̬̌̍о̦о̵̼̏ к̛̭лот, 
̛̭̦̙̺̜̌̍̌̀ клетку ̦̾е̛̬̐е̜ ;̭̥. ̭леду̛̺̜̀ ̭л̜̌дͿ.  
 

ʿ̛̬̥е̬̼ ̦̌ ̍олее ̛̦̚к̵̛ ̛е̵̸̛̬̬̌е̭к̵̛ у̬о̵̦̏́: 
 ʤͿ ̬е̐ул̶̛́́ т̬̦̭̌к̛̬п̶̛̛ ̐е̦̌ ;̭т̬ое̛̦е ̬е̐ул́то̵̬̦̼ ̬̜̌о̦о̏ 
̐е̦о̏Ϳ – ̐е̦ ̌пол̛поп̬оте̛̦̌ ʦ ;̭̥. ̭леду̛̺̜̀ ̭л̜̌д + ϭͿ. 
ʥͿ ̬е̐ул̶̛́́ ̌кт̛̦̏о̭т̛ ̍елк̌ ;к̌т̌л̛т̸̛е̭к̛̜ ̶е̦т̬ ̴е̬̥е̦т̌ 
̌де̛̦̦-̴о̴̭о̛̬̍о̛̚л_т̴̬̦̭̌е̬̼̌̚ (Apt) E. Coli ) (̭̥. ̭леду̛̺̜̀ 
̭л̜̌д + 2). 

MОlцnНОг-Hevia E., Sicilia J., Ramos M.T. et al. Molecular bureaucracy: who controls 

the delays? Transient times in branched pathways and their control // Theor Biol. 

1996. 182. № 3. P. 333-339.  

Ȼɚɡɨɜɵɟ ɩɪɢɧɰɢɩɵ ɨɪɝɚɧɢɡɚɰɢɢ ɝɟɧɧɵɯ ɫɟɬɟɣ:  ɦɨɥɟɤɭɥɹɪɧɚɹ ɛɸɪɨɤɪɚɬɢɹ 

Ʉɨɥɱɚɧɨɜ ɇ.Ⱥ., ɢ ɞɪ. ȽȿɇɇЫȿ ɋȿɌɂ. ȼɚɜɢɥɨɜɫɤɢɣ ɠɭɪɧɚɥ ɝɟɧɟɬɢɤɢ ɢ 
ɫɟɥɟɤɰɢɢ, 2013, Ɍɨɦ 17, № 4/2, ɫɬɪ.833-850 
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ɩɪɨɰɟɫɫɨв   

«ʺолекул̬̦́̌́ ̬̍̀ок̬̌т̛́» ̦̌ у̬о̦̏е ̐е̵̦̦̼ ̭ете̜: ̭оот̦о̹е̛̦е  ̥ет̌̍ол̸̛е̭ко̜ ̛ 
̬е̐ул́то̬̦о̜ ко̥по̦е̦т ̶̛кл̌ т̛̬к̬̌̍о̦о̵̼̏ к̛̭лот E. coli K-12 

ʻ̌ од̛̦ ̬̌̍о̸̛̜ п̬о̶е̭̭ п̵̛̬од̛т̭́ ̍олее ϭϬ ко̦т̬ол̛̬у̵̛̺̀ п̬о̶е̭̭о̏ !!!! 

139 

ɩɪɨɰɟɫɫɨв   

ɉɨɥɧɵɣ ɝɪɚɮ 
ɦɟɬɚɛɨɥɢɱɟɫɤɨɣ  

ɤɨɦɩɨɧɟɧɬɵ   
E. ɫoli K-12:  
ɛɨɥɟɟ 2000 
ɩɪɨɰɟɫɫɨɜ 

ɂɋɉɈɅɇəɘЩȺə (ɊȺȻɈɑȺə) 
ɄɈɆɉɈɇȿɇɌȺ (ɆȿɌȺȻɈɅɂɁɆ) 

ɊȿȽɍɅəɌɈɊɇȺə ɄɈɆɉɈɇȿɇɌȺ 
(ɍɉɊȺȼɅȿɇɂȿ ɆȿɌȺȻɈɅɂɁɆɈɆ) 

Лɢхошваɣ ɢ  ɫоавɬ., 2008, ИЦɢГ ɋɈ ɊАɇ  

 Ɍɢɩɢɱɧɵɣ ɩɪɢɦɟɪ ɧɚ ɭɪɨɜɧɟ ɝɟɧɧɵɯ ɫɟɬɟɣ  - 
ɰɢɤɥ ɬɪɢɤɚɪɛɨɧɨɜɵɯ ɤɢɫɥɨɬ, ɫɧɚɛɠɚɸɳɢɣ 
ɤɥɟɬɤɭ. Ɉɧ ɜɤɥɸɱɚɟɬ 1882 ɪɟɝɭɥɹɬɨɪɧɵɯ ɢ 
ɬɨɥɶɤɨ 139 ɦɟɬɚɛɨɥɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ, ɬɨ ɟɫɬɶ 
ɧɚ ɨɞɢɧ ɪɚɛɨɱɢɣ ɩɪɨɰɟɫɫ ɩɪɢɯɨɞɢɬɫɹ ɛɨɥɟɟ 10 
ɩɪɨɰɟɫɫɨɜ ɤɨɧɬɪɨɥɢɪɭɸɳɢɯ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, 
ɯɚɪɚɤɬɟɪɧɨɟ  ɫɜɨɣɫɬɜɨ ɠɢɜɵɯ ɫɢɫɬɟɦ ɫɨɫɬɨɢɬ ɜ  
ɬɨɦ, ɱɬɨ ɜ ɧɢɯ ɪɟɝɭɥɹɬɨɪɧɚɹ ɤɨɦɩɨɧɟɧɬɚ ɧɚ 
ɩɨɪɹɞɤɢ ɛɨɥɶɲɟ, ɱɟɦ ɪɚɛɨɱɚɹ. ɂ ɷɬɨ ɫɜɨɣɫɬɜɨ 
ɩɪɨɹɜɥɹɟɬɫɹ ɧɚ ɤɚɠɞɨɦ  ɢɟɪɚɪɯɢɱɟɫɤɨɦ ɭɪɨɜɧɟ 
ɨɪɝɚɧɢɡɚɰɢɢ ɝɟɧɧɵɯ ɫɟɬɟɣ  
 

Ȼɚɡɨɜɵɟ ɩɪɢɧɰɢɩɵ ɨɪɝɚɧɢɡɚɰɢɢ ɝɟɧɧɵɯ ɫɟɬɟɣ:  ɦɨɥɟɤɭɥɹɪɧɚɹ ɛɸɪɨɤɪɚɬɢɹ 



«ʺолекул̬̦́̌́ ̬̍̀ок̬̌т̛́» ̦̌ у̬о̦̏е ̬е̐ул̶̛̛́ т̬̦̭̌к̛̬п̶̛̛ ̐е̦̌: 
ɨɪɝɚɧɢɡɚɰɢɹ ɪɟɝɭɥɹɬɨɪɧɵɯ ɪɚɣɨɧɨɜ, ɤɨɧɬɪɨɥɢɪɭɸɳɢɯ ɬɪɚɧɫɤɪɢɩɰɢɸ ɝɟɧɚ 

ɚɩɨɥɢɩɨɩɪɨɬɟɢɧɚ ȼ ɱɟɥɨɜɟɤɚ 

- 57000 

C/EBP   

HNF4 

C/EBP   

- 4000 - 3000 - 2000 - 1000 +1 +1000 

 HNF3  

 HNF4    BRF1   C/EBP   

- 128 +1 

BRF3   Sp1  

Sp1  

HNF1   
C/EBP   

Sp1  BRF4   

HNF3   

- 57000 

 C/EBP   C/EBP   

- 4000 - 3000 - 2000 - 1000 +1 +1000 

HNF4   
ɋ /EBP   

- 128 +1 

 BRF3    Sp1  

 Sp1  

 HNF1   
 C/EBP   

 C/EBP 

 NFBA1   

 Sp1   BRF4   

 HNF3    ARP1  
AF - 1   

 LIT1   

 TATA box   
 ARP1   

 BRF2  

AGGCCCGGGAGGCGCCCTTTGGACCTTTTGCAATCCTGGCG 

- 90 - 50 

ɤɨɦɩɨɡɢɰɢɨɧɧɵɣ ɷɥɟɦɟɧɬ 

ЖɄɌ-ɫɩɟɰɢɮɢɱɧɵɣ  
ɷɧɯɚɧɫɟɪ (300 ɩ.ɧ.) 

ɇɟɝɚɬɢɜɧɵɣ  
ɪɟɝɭɥɹɬɨɪɧɵɣ ɷɥɟɦɟɧɬ 1  
(ɨɬ -3678 ɞɨ -1802) 

Ɋɟɝɭɥɹɬɨɪɧɵɣ ɪɚɣɨɧ  
(ɨɬ -898 ɞɨ -262) 

ɇɟɝɚɬɢɜɧɵɣ  
ɪɟɝɭɥɹɬɨɪɧɵɣ ɷɥɟɦɟɧɬ 2  
(ɨɬ -261 ɞɨ -129) 

ɉɪɨɦɨɬɨɪ  
(ɨɬ -128 ɞɨ -1) 

Ɋɟɝɭɥɹɬɨɪɧɵɣ  ɪɚɣɨɧ 

(ɨɬ +1 ɞɨ +128) 

ɉɟɱɟɧɶ-ɫɩɟɰɢɮɢɱɧɵɣ  
ɷɧɯɚɧɫɟɪ (ɨɬ +346  
ɞɨ +521) ɜ ɢɧɬɪɨɧɟ 1  

ɉɟɱɟɧɶ- ɢ ЖɄɌ-  
ɫɩɟɰɢɮɢɱɧɵɣ ɷɧɯɚɧɫɟɪ  
(ɨɬ +621 ɞɨ +1064)  
ɜ ɢɧɬɪɨɧɟ 2  

 ApoB 

ɉɪɢɦɟɪ «ɦɨɥɟɤɭɥɹɪɧɨɣ ɛɸɪɨɤɪɚɬɢɢ» ɧɚ 
ɛɨɥɟɟ ɧɢɡɤɨɦ ɢɟɪɚɪɯɢɱɟɫɤɨɦ ɭɪɨɜɧɟ: 
Ɋɟɝɭɥɹɬɨɪɧɵɟ ɪɚɣɨɧɵ ɝɟɧɚ ApoB ɫɨɞɟɪɠɚɬ 
ɫɚɣɬɵ ɫɜɹɡɵɜɚɧɢɹ ɤɚɤ ɦɢɧɢɦɭɦ 14 
ɬɪɚɧɫɤɪɢɩɰɢɨɧɧɵɯ ɮɚɤɬɨɪɨɜ 

Ȼɚɡɨɜɵɟ ɩɪɢɧɰɢɩɵ ɨɪɝɚɧɢɡɚɰɢɢ ɝɟɧɧɵɯ ɫɟɬɟɣ:  ɦɨɥɟɤɭɥɹɪɧɚɹ ɛɸɪɨɤɪɚɬɢɹ 



 
   

Ⱥɤɬɢɜɧɵɣ ɰɟɧɬɪ 

e 

AD PRPP  

ADP 

ATP 

dADP 
dATP 

dAMP 

GTP 

ITP XTP 

Mg 

cAMP 

UTP 

GDP 

PPI AMP  

ˁ˄ʥˁ˃ˀʤ˃Ы:  
AD - adenine 

PRPP – phosphoribosylpyro-phosphate 

 

ʿˀОД˄К˃Ы:  
PPI - pyrophosphate 

AMP - adenosine-5'-phosphate 

ϭϮ ре̐уляторо̏:  
 

ADP;  dADP; ATP; dATP;  

dAMP; GTP;ITP; XTP;  

UTP; GDP; Mg; cAMP 
 

 

AD + PRPP              PPI + AMP              

«ʺолекул̬̦́̌́ ̬̍̀ок̬̌т̛́» ̦̌ у̬о̦̏е ̬е̐ул̶̛̛́ ̌кт̛̦̏о̭т̛ ̍елк̌ 

(ȼ.А. Лɢɯɨɲɜɚɣ, 2008, ИЦɢȽ ɋɈ ɊАɇ ) 

(Apt) 

Ȼɚɡɨɜɵɟ ɩɪɢɧɰɢɩɵ ɨɪɝɚɧɢɡɚɰɢɢ ɝɟɧɧɵɯ ɫɟɬɟɣ:  ɦɨɥɟɤɭɥɹɪɧɚɹ ɛɸɪɨɤɪɚɬɢɹ 

К̌т̌л̛т̸̛е̭к̌́ ̌кт̛̦̏о̭т̽ ̴е̬̥е̦т̌ ̌де̛̦̦-̴о̴̭о̛̬̍о̛̚л-т̴̬̦̭̌е̬̼̌̚ (Apt) 

у  E. Coli  ко̦т̬ол̛̬ует̭́ ϭϮ ̥ет̌̍ол̛т̛̥̌ ̛ ̛о̛̦̥̌, ̏кл̸̀̌́ д̏̌  ̌лло̭те̸̛̬е̭к̵̛ 

̬е̐ул́то̬̌ - Mg и cAMP  



ʥ̌̚о̼̏е п̶̛̛̬̦п̼ о̶̛̛̛̬̦̐̌̌̚ ̐е̵̦̦̼ ̭ете̜ 

1. С˞ˤː˜˝ˍ˙ˍˋ˘˓ː ˌ˙˖˧ˣ˙ˎ˙ ˛ˋ˒˘˙˙ˌ˛ˋ˒˓˪ ˗˙˖ː˕˞̟ ˪˛˘˦ˠ ˗ːˠˋ˘˓˒˗˙ˍ, 
˙ˌː˜˚ːˢ˓ˍˋ˩ˤ˓ˠ ˟ ˞˘˕ˡ˓˙˘˓˛˙ˍˋ˘˓ː ̇ ˌ˛ˋ˝˘˦ˠ ˜ˍ˪˒ː˔, ˍ ˝˙˗ s ˓˜˖ː ˒ˋ 
˜ˢː˝ ˓˒˗ː˘ː˘˓˪ ˓˘˝ː˘˜˓ˍ˘˙˜˝˓ ˚˛˙ˡː˜˜˙ˍ ˝˛ˋ˘˜˕˛˓˚ˡ˓˓, ˜˚˖ˋ˔˜˓˘ˎˋ, 
˝˛ˋ˘˜˖˪ˡ˓˓, ˚˙˜˝˝˛ˋ˘˜˖˪ˡ˓˙˘˘˦ˠ ˗˙ˏ˓˟˓˕ˋˡ˓˔ ˌː˖˕˙ˍ, 
˟ː˛˗ː˘˝ˋ˝˓ˍ˘˦ˠ ̨ ːˋ˕ˡ˓˔, ˝˛ˋ˘˜˚˙˛˝ˋ ˓ .̋ ˏ .; 

2. ʤˋ˖˓ˢ˓ː ˍ ˕ˋˑˏ˙˔ ̃ ː˝˓ «ˡː˘˝˛ˋ˖˧˘˦ˠ» ˎː˘˙ˍ ˓ ˌː˖˕˙ˍ (˕˖˩ˢːˍ˦ˠ 
˛ːˎ˞̟ ˪˝˙˛˙ˍ), ˙ˌː˜˚ːˢ˓ˍˋ˩ˤ˓ˠ ˕˙˙˛ˏ˓˘ˋˡ˓˩ ˟˞˘˕ˡ˓˔ ˙˜˝ˋ˖˧˘˦ˠ 
ˎː˘˙ˍ ˨ ˝˙˔ ˜ː˝˓; 
3. Кˋ˜˜ː˝˘˦˔ ˗ːˠˋ˘˓˒˗ ˛ːˎ˞̟ ˪ˡ˓˓ ˨˕˜˚˛ː˜˜˓˓ ˎː˘˙ˍ ̟ ˓ˌ˙ ˋ˕˝˓ˍ˘˙˜˝˓ 
ˌː˖˕˙ˍ; 
4. ʣ˙˖ː˕˞̟ ˪˛˘ˋ˪ ˌ˩˛˙˕˛ˋ˝˓˪; 
5. Аˍ˝˙˛ːˎ˞̟ ˪ˡ˓˪ ˎː˘˘˙˔ ̃ ː˝˓, ̇ ˜˞ˤː˜˝ˍ˖˪ː˗ˋ˪ ˌ˖ˋˎ˙ˏˋ˛˪ 
˟˞˘˕ˡ˓˙˘˓˛˙ˍˋ˘˓˩ ˛ːˎ˞̟ ˪˝˙˛˘˦ˠ ˕˙˘˝˞˛˙ˍ ˜ ˚˙˖˙ˑ˓˝ː˖˧˘˦˗˓ ˓  
˙˝˛˓ˡˋ˝ː˖˧˘˦˗˓ ̇ ˌ˛ˋ˝˘˦˗˓ ˜ˍ˪˒˪˗˓ ˓ ˘ˋ˚˛ˋˍ˖ː˘˘ˋ˪ ˘ˋ ˚˙ˏˏː˛ˑˋ˘˓ː 
˙˚˛ːˏː˖ː˘˘˙ˎ˙, ɣ ˋ˛ˋ˕˝ː˛˘˙ˎ˙ ˏ ˖˪ ˕ˋˑˏ˙˔ ˎː˘˘˙˔ ̃ ː˝˓ ̋ ˓˚ˋ ˏ˓˘ˋ˗˓˕˓; 
6. Иː˛ˋ˛ˠ˓ˢː˜˕ˋ˪ ˙˛ˎˋ˘˓˒ˋˡ˓˪; 
7. К˙˗˚ˋ˛˝˗ː˘˝ˋ˖˓˒ˋˡ˓˪ ГС 

Ʉɨɥɱɚɧɨɜ ɇ.Ⱥ., ɢ ɞɪ. ȽȿɇɇЫȿ ɋȿɌɂ. ȼɚɜɢɥɨɜɫɤɢɣ ɠɭɪɧɚɥ ɝɟɧɟɬɢɤɢ ɢ 
ɫɟɥɟɤɰɢɢ, 2013, Ɍɨɦ 17, № 4/2, ɫɬɪ.833-850 



ɉɪɨɰɟɫɫɵ, 
 ɨɩɪɟɞɟɥɹɸɳɢɟ 

 ɡɧɚɱɟɧɢɟ  ɜɵɯɨɞɧɨɝɨ 
 ɩɚɪɚɦɟɬɪɚ ɫɢɫɬɟɦɵ 

ɉɈɅɈɀɂɌȿɅЬɇȺə 

ɈȻɊȺɌɇȺə ɋȼəɁЬ 

+ 

u(X) 

x0 

x 

ɈɌɊɂɐȺɌȿɅЬɇȺə 

 ɈȻɊȺɌɇȺə ɋȼəɁЬ 

- 

u(X-X0 ) 

x0 

x ɉɪɨɰɟɫɫɵ, 
 ɨɩɪɟɞɟɥɹɸɳɢɟ 

 ɡɧɚɱɟɧɢɟ  ɜɵɯɨɞɧɨɝɨ 
 ɩɚɪɚɦɟɬɪɚ ɫɢɫɬɟɦɵ 

ʤ̏то̬е̐ул̶̛́́ ̐е̦̦о̜ ̭ет̛ о̭у̺е̭т̏л́ет̭́ ̍л̌̐од̬̌́ 
̴у̦к̶̛о̛̦̬о̛̦̏̌̀ ̬е̐ул́то̵̬̦̼ ко̦ту̬о̏ ̭ поло̛̙тел̛̦̼̥̽ ̛ 

от̶̛̬̌тел̛̦̼̥̽ о̬̍̌т̛̦̼̥ ̛̭̥̏́́̚  

Ȼɚɡɨɜɵɟ ɩɪɢɧɰɢɩɵ ɨɪɝɚɧɢɡɚɰɢɢ ɝɟɧɧɵɯ ɫɟɬɟɣ:  ɜɜɬɨɪɟɝɭɥɹɰɢɹ 

Ɋɟɝɭɥɹɬɨɪɧɵɣ ɤɨɧɬɭɪ ɫ 
ɨɬɪɢɰɚɬɟɥɶɧɨɣ ɨɛɪɚɬɧɨɣ ɫɜɹɡɶɸ  

Ɋɟɝɭɥɹɬɨɪɧɵɣ ɤɨɧɬɭɪ ɫ 
ɩɨɥɨɠɢɬɟɥɶɧɨɣ ɨɛɪɚɬɧɨɣ ɫɜɹɡɶɸ  

ɉɨɥɨɠɢɬɟɥɶɧɵɟ ɢ ɨɬɪɢɰɚɬɟɥɶɧɵɟ ɨɛɪɚɬɧɵɟ ɫɜɹɡɢ – ɨɛɹɡɚɬɟɥɶɧɵɟ 
ɤɨɦɩɨɧɟɧɬɵ ɝɟɧɧɵɯ ɫɟɬɟɣ 

Ʉɨɥɱɚɧɨɜ ɇ.Ⱥ., ɢ ɞɪ. ȽȿɇɇЫȿ ɋȿɌɂ. ȼɚɜɢɥɨɜɫɤɢɣ ɠɭɪɧɚɥ ɝɟɧɟɬɢɤɢ ɢ 
ɫɟɥɟɤɰɢɢ, 2013, Ɍɨɦ 17, № 4/2, ɫɬɪ.833-850 



Ȼɚɡɨɜɵɟ ɩɪɢɧɰɢɩɵ ɨɪɝɚɧɢɡɚɰɢɢ ɝɟɧɧɵɯ ɫɟɬɟɣ:  ɜɜɬɨɪɟɝɭɥɹɰɢɹ 

ʺ̌л̼е ̬е̐ул́то̬̦̼е ко̦ту̬̼ ̭ поло̛̙тел̛̦̼̥̽ ̛ от̶̛̬̌тел̛̦̼̥̽ 
о̬̍̌т̛̦̼̥ ̛̭̥̏́́̚ 

ȼɜɟɞɟɧɢɟ ɜ ɢɧɮɨɪɦɚɰɢɨɧɧɭɸ ɛɢɨɥɨɝɢɸ ɢ ɛɢɨɢɧɮɨɪɦɚɬɢɤɭ. Ɍɨɦ III. ɍɱɟɛɧɨɟ ɩɨɫɨɛɢɟ ɩɨɞ ɪɟɞ.Ʉɨɥɱɚɧɨɜɚ ɇ.Ⱥ., 
ȼɢɲɧɟɜɫɤɨɝɨ Ɉ.ȼ., Ɏɭɪɦɚɧ Ⱦ.ɉ. ɇɨɜɨɫɢɛɢɪɫɤ, 2015, ɋɬɪ. 68-70. 

ʿ̛̬̥е̬ п̬̥́о̜ 
̭̥̌о̬е̐ул̶̛̛́ ̐е̦̌ ʿ̛̬̥е̬ 

опо̭̬едо̦̦̏̌о̜ 
̭̥̌о̬е̐ул̶̛̛́ ̐е̦̌ ʿ̛̬̥е̬ ̛̥̏̌̚о̌кт̶̛̛̛̏̌ 

̐е̦о̏ IRF1 ̛ STAT1 

ʿ̛̬̥е̬ 
̭о̥̏е̭т̦о̜ 

̭̥̌о̌кт̶̛̛̛̏̌ 
̐е̦о̏ JUN ̛ FOS 

ʿ̛̬̥е̬ ̭о̥̏е̭т̦о̜ 
̌кт̶̛̛̛̏̌ ̐е̦̌-̛̥̹е̛̦ 

IFNG т̬̦̭̌к̛̬п̶̛о̛̦̦̼̥ 
̴̌кто̛̬̥̌ ̏ ̭о̭т̌̏е 

ко̥по̶̛̛̚о̦̦о̐о 
̾ле̥е̦т̌ 

ʿ̛̬̥е̬ ̥е̵̛̦̥̌̌̚ 
под̌̏ле̛̦́ ̛̭̦̐̌л̌ дл́ 

̐е̦о̏-̛̥̹е̦е̜ IRF1 



ˋет̼̬е ̵̬̌̌кте̵̬̦̼ т̛п̌ д̛̛̦̥̌к̛   к̛̬т̸̛е̭к̵̛ пе̬е̥е̵̦̦̼ 

X 

t 

0 X0 

X0 

X 

t 

0 

ʧе̦̦̼е ̭ ет̛ 
д̴̴̛е̬е̶̛̦̬о̏к̛ ̛  

̥о̴̬о̐е̦е̌̚  
(̥о̦ото̦̦ое откло̦е̛̦е 
пе̬е̥е̵̦̦̼ от теку̺е̐о 

̭о̭то̛̦́́ ) 

ʧе̦̦̼е ̭ ет̛ 
̐о̥ео̭т̌̌̚:  

(по̭то̦̭́т̏о 
ко̦т̬ол̛̬уе̵̥̼ 

пе̬е̥е̵̦̦̼) 

ʧе̦̦̼е ̭ ет̛ ̭т̬е̭̭о̏о̐о 

от̏ет̌  (̼̬̙̏̌е̦̦ое 
откло̦е̛̦е ко̦т̬ол̛̬уе̵̥̼ 
пе̬е̥е̵̦̦̼ ̭  по̭леду̛̺̥̀ 

̏о̬̺̏̌̚е̛̦е̥  к ̦о̬̥еͿ  

X 

t 

ʧе̦̦̼е ̭ ет̛ 
̶̛кл̸̛е̭к̵̛ 

п̬о̶е̭̭о̏   
(о̶̛̭л̶̛́́ 

ко̦т̬ол̛̬уе̵̥̼ 

пе̬е̥е̵̦̦̼) 

X 

X 

t 

0 

ɉɪɨɰɟɫɫɵ, 
 ɨɩɪɟɞɟɥɹɸɳɢɟ 

 ɡɧɚɱɟɧɢɟ  ɜɵɯɨɞɧɨɝɨ 
 ɩɚɪɚɦɟɬɪɚ ɫɢɫɬɟɦɵ 

ɉɈɅɈɀɂɌȿɅЬɇȺə 
ɈȻɊȺɌɇȺə ɋȼəɁЬ 

+ 

u(X) 

x0 

x 

ɈɌɊɂɐȺɌȿɅЬɇȺə 

 ɈȻɊȺɌɇȺə ɋȼəɁЬ 
- 

u(X-X0 ) 

x0 

x ɉɪɨɰɟɫɫɵ, 
 ɨɩɪɟɞɟɥɹɸɳɢɟ 

 ɡɧɚɱɟɧɢɟ  ɜɵɯɨɞɧɨɝɨ 
 ɩɚɪɚɦɟɬɪɚ ɫɢɫɬɟɦɵ 

ʿоло̛̙тел̦̼̽е ̛  от̶̛̬̌тел̦̼̽е о̬̍̌т̦̼е ̛̭̏́̚ – о̍́̌̚тел̦̼̽е ко̥по̦е̦т̼ ̐е̵̦̦̼ ̭ете̜  

Ȼɚɡɨɜɵɟ ɩɪɢɧɰɢɩɵ ɨɪɝɚɧɢɡɚɰɢɢ ɝɟɧɧɵɯ ɫɟɬɟɣ:  ɜɜɬɨɪɟɝɭɥɹɰɢɹ 



ˋет̼̬е ̵̬̌̌кте̵̬̦̼ т̛п̌ д̛̛̦̥̌к̛   к̛̬т̸̛е̭к̵̛ пе̬е̥е̵̦̦̼ 

X 

t 

0 X0 

X0 

X 

t 

0 

ʧе̦̦̼е ̭ ет̛ 
д̴̴̛е̬е̶̛̦̬о̏к̛ ̛  

̥о̴̬о̐е̦е̌̚  
(̥о̦ото̦̦ое откло̦е̛̦е 
пе̬е̥е̵̦̦̼ от теку̺е̐о 

̭о̭то̛̦́́ ) 

ʧе̦̦̼е ̭ ет̛ 
̐о̥ео̭т̌̌̚:  

(по̭то̦̭́т̏о 
ко̦т̬ол̛̬уе̵̥̼ 

пе̬е̥е̵̦̦̼) 

ʧе̦̦̼е ̭ ет̛ ̭т̬е̭̭о̏о̐о 

от̏ет̌  (̼̬̙̏̌е̦̦ое 
откло̦е̛̦е ко̦т̬ол̛̬уе̵̥̼ 
пе̬е̥е̵̦̦̼ ̭  по̭леду̛̺̥̀ 

̏о̬̺̏̌̚е̛̦е̥  к ̦о̬̥еͿ  

X 

t 

ʧе̦̦̼е ̭ ет̛ 
̶̛кл̸̛е̭к̵̛ 

п̬о̶е̭̭о̏   
(о̶̛̭л̶̛́́ 

ко̦т̬ол̛̬уе̵̥̼ 

пе̬е̥е̵̦̦̼) 

X 

X 

t 

0 

Ȼɚɡɨɜɵɟ ɩɪɢɧɰɢɩɵ ɨɪɝɚɧɢɡɚɰɢɢ ɝɟɧɧɵɯ ɫɟɬɟɣ:  ɜɜɬɨɪɟɝɭɥɹɰɢɹ 

Н.ʤ.Кол̸̦̌о̏, ʫ.ʦ. И̦̐̌т̽е̏̌,  О.ʤ. ʿодколод̦̌́ ̐е̦̦̼е ̭ет̛. ʪокл̌д ̦̌ ко̴̦е̬е̶̛̦́ ʦОʧ̛ ˁ 

«ʿ̬о̍ле̥̼ ̐е̦ет̛к̛ ̛ ̭елек̶̛̛», Но̏о̛̛̭̬̭̍к ϭ–7 ̛̀л́ ϮϬϭϯ .̐  



ʤ̶ето̶̌ет̛л-КoA 

ʤ̶ет̛л-КoA 

HMGCoA 

ʺе̏̌ло̦̌т 

ˁк̏̌ле̦ ˈоле̭те̛̬̦ 

SREBP 

preSREBP 

… 

HMGCoAS 

HMGCoAR 

FDPS 

SS  

+ 

+  

+ 
HMGCoAS 

HMGCoAR 

FDFS 

ˇ̬̦̌е̛̚л- 
д̴̛о̴̭̌т 

SS 

… 

LDLR 

+ 

LDLR 

Яд̬о 

ˉ̛топл̥̌̌̚ 

+ 

ʺе̥̬̦̍̌̌ клетк̛ 

SREBP2 

SREBP 

+ 

ABCA1 

miR-33a 

ABCA1 ̥ˀʻК 

DHCR7  

ʪе̭̥о̭те̬ол 

DHCR7  

+ 

ʧе̦̦̌́ ̭ет̽ ̬е̐ул̶̛̛́ у̬о̦̏́ ̵оле̭те̛̬̦̌ ̏ клетке: ̵̭е̥̌т̸̛е̭кое 
п̬ед̭т̌̏ле̛̦е од̦о̜ о̬̍̌т̦о̜ ̛̭̏́̚. 

Ɏɚɤɬɨɪɵ  ɫɟɦɟɣɫɬɜɚ   SREBP ɪɟɝɭɥɢɪɭɸɬ 

 ɚɤɬɢɜɧɨɫɬɶ ɰɟɥɨɣ ɤɚɫɫɟɬɵ  ɝɟɧɨɜ, ɜɤɥɸɱɚɹ 

ɝɟɧɵ ɮɟɪɦɟɧɬɨɜ ɦɟɜɚɥɨɧɚɬɧɨɝɨ  ɩɭɬɢ ɛɢɨɫɢɧɬɟɡɚ 

 ɯɨɥɟɫɬɟɪɢɧɚ  (HMGCoAS, HMGCoAR, FDFS, SS, 

 DHCR7 ɢ ɞɪ.). 
 

 

 

 

ɍ ɱɟɥɨɜɟɤɚ  ɢ ɠɢɜɨɬɧɵɯ ɯɨɥɟɫɬɟɪɢɧ 

ɫɢɧɬɟɡɢɪɭɟɬɫɹ ɜ ɤɥɟɬɤɚɯ ɦɧɨɝɢɯ ɬɤɚɧɟɣ 

de novo  ɢɡ ɩɪɟɞɲɟɫɬɜɟɧɧɢɤɚ ɚɰɟɬɢɥ-CoA. 

Ƚɟɧɧɚɹ ɫɟɬɶ ɪɟɝɭɥɹɰɢɢ  ɜɧɭɬɪɢɤɥɟɬɨɱɧɨɝɨ 
ɭɪɨɜɧɹ  ɯɨɥɟɫɬɟɪɢɧɚ ɜɤɥɸɱɚɟɬ ɧɟɫɤɨɥɶɤɨ 
ɨɛɪɚɬɧɵɯ ɫɜɹɡɟɣ. ȼɫɟ ɨɧɢ ɪɟɚɥɢɡɭɸɬɫɹ ɫ 
ɭɱɚɫɬɢɟɦ ɬɪɚɧɫɤɪɢɩɰɢɨɧɧɵɯ ɮɚɤɬɨɪɨɜ 
ɫɟɦɟɣɫɬɜɚ SREBP (Sterol regulatory 

element-binding proteins). 

ʦ̦еклето̸̦ое п̬о̭т̬̦̭̌т̏о 

(-) 

Ʉɨɥɱɚɧɨɜ ɇ.Ⱥ., ɢ ɞɪ. ȽȿɇɇЫȿ ɋȿɌɂ. ȼɚɜɢɥɨɜɫɤɢɣ ɠɭɪɧɚɥ ɝɟɧɟɬɢɤɢ 
ɢ ɫɟɥɟɤɰɢɢ, 2013, Ɍɨɦ 17, № 4/2, ɫɬɪ.833-850 



ʤ̶ето̶̌ет̛л-КoA 

ʤ̶ет̛л-КoA 

HMGCoA 

ʺе̏̌ло̦̌т 

ˁк̏̌ле̦ ˈоле̭те̛̬̦ 

SREBP 

preSREBP 

… 

HMGCoAS 

HMGCoAR 

FDPS 

SS  

+ 

+  

HMGCoAS 

HMGCoAR 

FDFS 

ˇ̬̦̌е̛̚л- 
д̴̛о̴̭̌т 

SS 

… 

LDLR 

Яд̬о 

ˉ̛топл̥̌̌̚ 

+ 

ʺе̥̬̦̍̌̌ клетк̛ 

SREBP 

ABCA1 

miR-33a 

ABCA1 ̥ˀʻК 

DHCR7  

ʪе̭̥о̭те̬ол 

DHCR7  

+ 

ʧе̦̦̌́ ̭ет̽ ̬е̐ул̶̛̛́ у̬о̦̏́ ̵оле̭те̛̬̦̌ ̏ клетке: ̵̭е̥̌т̸̛е̭кое 
п̬ед̭т̌̏ле̛̦е од̦о̜ о̬̍̌т̦о̜ ̛̭̏́̚. 

Ɏɚɤɬɨɪɵ  ɫɟɦɟɣɫɬɜɚ   SREBP ɪɟɝɭɥɢɪɭɸɬ 

 ɚɤɬɢɜɧɨɫɬɶ ɰɟɥɨɣ ɤɚɫɫɟɬɵ  ɝɟɧɨɜ, ɜɤɥɸɱɚɹ 

ɝɟɧɵ ɮɟɪɦɟɧɬɨɜ ɦɟɜɚɥɨɧɚɬɧɨɝɨ  ɩɭɬɢ ɛɢɨɫɢɧɬɟɡɚ 

 ɯɨɥɟɫɬɟɪɢɧɚ  (HMGCoAS, HMGCoAR, FDFS, SS, 

 DHCR7 ɢ ɞɪ.). 
Ⱥɤɬɢɜɧɨɫɬɶ  ɬɪɚɧɫɤɪɢɩɰɢɨɧɧɵɯ ɮɚɤɬɨɪɨɜ 

ɫɟɦɟɣɫɬɜɚ  SREBP  ɪɟɝɭɥɢɪɭɟɬɫɹ ɜ ɨɛɪɚɬɧɨɣ 

ɡɚɜɢɫɢɦɨɫɬɢ ɨɬ ɭɪɨɜɧɹ ɯɨɥɟɫɬɟɪɢɧɚ ɜ ɤɥɟɬɤɟ: 
ɱɟɦ ɜɵɲɟ ɭɪɨɜɟɧɶ ɯɨɥɟɫɬɟɪɢɧɚ, ɬɟɦ ɧɢɠɟ ɚɤɬɢɜɧɨɫɬɶ 

 ɮɚɤɬɨɪɨɜ SREBP. 

ȼɫɥɟɞɫɬɜɢɟ ɷɬɨɝɨ ɩɨ ɦɟɯɚɧɢɡɦɭ ɨɛɪɚɬɧɨɣ ɫɜɹɡɢ ɪɟɝɭɥɢɪɭɟɬɫɹ 

ɢ ɚɤɬɢɜɧɨɫɬɶ  ɝɟɧɨɜ, ɤɨɧɬɪɥɢɪɭɸɳɢɯ ɛɢɨɫɢɧɬɟɡɚ ɯɨɥɟɫɬɟɪɢɧɚ: 
  ɱɟɦ ɜɵɲɟ  ɤɨɧɰɟɧɬɪɚɰɢɹ  ɯɨɥɟɫɬɟɪɢɧɚ, ɬɟɦ  ɧɢɠɟ  ɚɤɬɢɜɧɨɫɬɶ 

 ɮɚɤɬɨɪɚ SREBP, ɢ ɬɟɦ ɧɢɠɟ  ɬɪɚɧɫɤɪɢɩɰɢɹ ɝɟɧɨɜ, 
 ɤɨɞɢɪɭɸɳɢɯ ɮɟɪɦɟɧɬɵ ɛɢɨɫɢɧɬɟɡɚ ɯɨɥɟɫɬɟɪɢɧɚ  

 

ɍ ɱɟɥɨɜɟɤɚ  ɢ ɠɢɜɨɬɧɵɯ ɯɨɥɟɫɬɟɪɢɧ 

ɫɢɧɬɟɡɢɪɭɟɬɫɹ ɜ ɤɥɟɬɤɚɯ ɦɧɨɝɢɯ ɬɤɚɧɟɣ 

de novo  ɢɡ ɩɪɟɞɲɟɫɬɜɟɧɧɢɤɚ ɚɰɟɬɢɥ-CoA. 

Ƚɟɧɧɚɹ ɫɟɬɶ ɪɟɝɭɥɹɰɢɢ  ɜɧɭɬɪɢɤɥɟɬɨɱɧɨɝɨ 
ɭɪɨɜɧɹ  ɯɨɥɟɫɬɟɪɢɧɚ ɜɤɥɸɱɚɟɬ ɧɟɫɤɨɥɶɤɨ 
ɨɛɪɚɬɧɵɯ ɫɜɹɡɟɣ. ȼɫɟ ɨɧɢ ɪɟɚɥɢɡɭɸɬɫɹ ɫ 
ɭɱɚɫɬɢɟɦ ɬɪɚɧɫɤɪɢɩɰɢɨɧɧɵɯ ɮɚɤɬɨɪɨɜ 
ɫɟɦɟɣɫɬɜɚ SREBP (Sterol regulatory 

element-binding proteins). 

ʦ̦еклето̸̦ое п̬о̭т̬̦̭̌т̏о 
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ʧе̦̦̌́ ̭ет̽ ̬е̐ул̶̛̛́ у̬о̦̏́ ̵оле̭те̛̬̦̌ ̏ клетке: ̏то̬о̜ ̬е̐ул́то̬̦̼̜ ко̦ту̬ 
;̭ у̸̭̌т̛е̥ ̬е̶епто̬̌ LDL) 

ʦ п̬едел̵̌ ̏то̬о̐о ̬е̐ул́то̬̦о̐о ко̦ту̬̌ по 

̥е̵̛̦̥̌̚у о̬̍̌т̦о̜ ̛̭̏́̚ ̬е̐ул̛̬ует̭́ 

̌кт̛̦̏о̭т̽ ̐е̦̌ эDэR, код̛̬у̺̀е̐о ̬е̶епто̬ 

л̛̬оп̬оте̛̦о̏ ̛̦̚ко̜ плот̦о̭т̛ ;ЛʿʻʿͿ: 
̸е̥ ̼̹̏е ко̶̦е̦т̶̛̬̌́  ̵оле̭те̛̬̦̌, те̥ 

 ̛̦̙е ̌кт̛̦̏о̭т̽ т̬̦̭̌к̛̬п̶̛о̦̦о̐о 

̴̌кто̬̌ SREBP, ̛ те̥ ̛̦̙е 

т̬̦̭̌к̛̬п̶̛о̦̦̌́ ̌кт̛̦̏о̭т̽ 

̬е̐ул̛̬уе̥о̐о ̾т̛̥ ̴̌кто̬о̥  ̐е̦̌ 

̬е̶епто̬̌ LDLR. ̛ те̥ ̛̦̙е 

по̭тупле̛̦е  ̵оле̭те̛̬̦̌ ̏ 

клетку, кото̬ое о̭у̺е̭т̏л́ет̭́ 

п̛̬ у̸̭̌т̛̛ ̬е̶епто̬̌ эDэR  

(-) 

Ʉɨɥɱɚɧɨɜ ɇ.Ⱥ., ɢ ɞɪ. Ƚɟɧɧɵɟ ɫɟɬɢ. ȼɚɜɢɥɨɜɫɤɢɣ ɠɭɪɧɚɥ ɝɟɧɟɬɢɤɢ ɢ ɫɟɥɟɤɰɢɢ, 2013, Ɍɨɦ 17, № 4/2, ɫɬɪ.833-850 



ȼɵɜɨɞ ɩɨ ɞɜɭɦ ɩɪɟɞɵɞɭɳɢɦ ɫɥɚɣɞɚɦ: 
ɭɪɨɜɟɧɶ ɯɨɥɟɫɬɟɪɢɧɚ ɜ ɤɥɟɬɤɟ ɪɟɝɭɥɢɪɭɟɬɫɹ ɤɚɤ ɦɢɧɢɦɭɦ 

 ɞɜɭɦɹ ɨɬɪɢɰɚɬɟɥɶɧɵɦɢ ɨɛɪɚɬɧɵɦɢ ɫɜɹɡɹɦɢ 

ɉɪɨɞɭɤɬ-

ɏɨɥɟɫɬɟɪɢɧ 

Ɇɟɬɚɛɨɥɢɬ 

ʧе̦̦̼е ̭ ет̛ 

 ̐о̥ео̭т̌̌̚:  (по̭то̦̭́т̏о 
ко̦т̬ол̛̬уе̵̥̼ 

пе̬е̥е̵̦̦̼) 
X 

t 

0 

Ȼɚɡɨɜɵɟ ɩɪɢɧɰɢɩɵ ɨɪɝɚɧɢɡɚɰɢɢ ɝɟɧɧɵɯ ɫɟɬɟɣ:  ɜɜɬɨɪɟɝɭɥɹɰɢɹ 

ɈɌɊɂɐȺɌȿɅЬɇȺə 

 ɈȻɊȺɌɇȺə ɋȼəɁЬ 
- 

u(X-X0 ) 

x0 

x  ɉɪɨɰɟɫɫɵ, 
 ɨɩɪɟɞɟɥɹɸɳɢɟ 

 ɡɧɚɱɟɧɢɟ  ɜɵɯɨɞɧɨɝɨ 
 ɩɚɪɚɦɟɬɪɚ ɫɢɫɬɟɦɵ 

Ȼɢɨɫɢɧɬɟɡ 
ɯɨɥɟɫɬɟɪɢɧɚ 

Эɤɫɩɪɟɫɫɢɹ ɮɟɪɦɟɧɬɨɜ 
ɛɢɨɫɢɧɬɟɡɚ 

 ɯɨɥɟɫɬɟɪɢɧɚ 

SREBP 

(ɬɪɚɧɫɤɪɢɩɰɢɨɧɧɵɣ ɮɚɤɬɨɪ) 

ɉɪɨɞɭɤɬ-

ɏɨɥɟɫɬɟɪɢɧ ɈɌɊɂɐȺɌȿɅЬɇȺə 

 ɈȻɊȺɌɇȺə ɋȼəɁЬ 
- 

u(X-X0 ) 

x0 

x  ɉɪɨɰɟɫɫɵ, 
 ɨɩɪɟɞɟɥɹɸɳɢɟ 

 ɡɧɚɱɟɧɢɟ  ɜɵɯɨɞɧɨɝɨ 
 ɩɚɪɚɦɟɬɪɚ ɫɢɫɬɟɦɵ 

ɉɨɫɬɭɩɥɟɧɢɟ  
ɯɨɥɟɫɬɟɪɢɧɚ ɜ ɤɥɟɬɤɭ 

Эɤɫɩɪɟɫɫɢɹ  ɪɟɰɟɩɬɨɪɚ 
ɥɢɪɨɩɪɨɬɟɢɧɨɜ ɧɢɡɤɨɣ 

ɩɥɨɬɧɨɫɬɢ 

SREBP 
(ɬɪɚɧɫɤɪɢɩɰɢɨɧɧɵɣ ɮɚɤɬɨɪ) 



ˋет̼̬е ̵̬̌̌кте̵̬̦̼ т̛п̌ д̛̛̦̥̌к̛   к̛̬т̸̛е̭к̵̛ пе̬е̥е̵̦̦̼ 

X 

t 

0 X0 

X0 

X 

t 

0 

ʧе̦̦̼е ̭ ет̛ 
д̴̴̛е̬е̶̛̦̬о̏к̛ ̛  

̥о̴̬о̐е̦е̌̚  
(̥о̦ото̦̦ое откло̦е̛̦е 
пе̬е̥е̵̦̦̼ от теку̺е̐о 

̭о̭то̛̦́́ ) 

ʧе̦̦̼е ̭ ет̛ 
̐о̥ео̭т̌̌̚:  

(по̭то̦̭́т̏о 
ко̦т̬ол̛̬уе̵̥̼ 

пе̬е̥е̵̦̦̼) 

ʧе̦̦̼е ̭ ет̛ ̭т̬е̭̭о̏о̐о 

от̏ет̌  (̼̬̙̏̌е̦̦ое 
откло̦е̛̦е ко̦т̬ол̛̬уе̵̥̼ 
пе̬е̥е̵̦̦̼ ̭  по̭леду̛̺̥̀ 

̏о̬̺̏̌̚е̛̦е̥  к ̦о̬̥еͿ  

X 

t 

ʧе̦̦̼е ̭ ет̛ 
̶̛кл̸̛е̭к̵̛ 

п̬о̶е̭̭о̏   
(о̶̛̭л̶̛́́ 

ко̦т̬ол̛̬уе̵̥̼ 

пе̬е̥е̵̦̦̼) 

X 

X 

t 

0 

Ȼɚɡɨɜɵɟ ɩɪɢɧɰɢɩɵ ɨɪɝɚɧɢɡɚɰɢɢ ɝɟɧɧɵɯ ɫɟɬɟɣ:  ɜɜɬɨɪɟɝɭɥɹɰɢɹ 

Н.ʤ.Кол̸̦̌о̏, ʫ.ʦ. И̦̐̌т̽е̏̌,  О.ʤ. ʿодколод̦̌́ ̐е̦̦̼е ̭ет̛. ʪокл̌д ̦̌ ко̴̦е̬е̶̛̦́ ʦОʧ̛ ˁ 

«ʿ̬о̍ле̥̼ ̐е̦ет̛к̛ ̛ ̭елек̶̛̛», Но̏о̛̛̭̬̭̍к ϭ–7 ̛̀л́ ϮϬϭϯ .̐  



ɑɟɬɵɪɟ ɯɚɪɚɤɬɟɪɧɵɯ ɬɢɩɚ ɞɢɧɚɦɢɤɢ   ɤɪɢɬɢɱɟɫɤɢɯ ɩɟɪɟɦɟɧɧɵɯ: ɫɢɫɬɟɦɚ ɫɬɪɟɫɫɨɜɨɝɨ ɨɬɜɟɬɚ 

ɉɪɢ ɩɨɜɵɲɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ ɜ ɤɥɟɬɤɟ ɩɨɹɜɥɹɸɬɫɹ ɱɚɫɬɢɱɧɨ ɞɟɧɚɬɭɪɢɪɨɜɚɧɧɵɟ ɛɟɥɤɢ  
ȼ ɤɥɟɬɤɟ ɩɨɫɬɨɹɧɧɨ ɩɪɢɫɭɬɫɬɜɭɸɬ ɛɟɥɤɢ –ɦɨɥɟɤɭɥɹɪɧɵɟ ɲɚɩɟɪɨɧɵ , ɤɨɬɨɪɵɟ ɩɪɢ ɩɨɜɵɲɟɧɢɢ 
ɬɟɦɩɟɪɚɬɭɪɵ  ɩɪɟɩɹɬɫɬɜɭɸɬ ɧɟɨɛɪɚɬɢɦɨɣ ɚɝɪɟɝɚɰɢɢ ɱɚɫɬɢɱɧɨ ɞɟɧɚɬɭɪɢɪɨɜɚɧɧɵɯ ɛɟɥɤɨɜ, ɚ ɬɚɤɠɟ 

  ɫɩɨɫɨɛɫɬɜɭɸɬ ɜɨɫɫɬɚɧɨɜɥɟɧɢɢ ɢɯ ɩɪɚɜɢɥɶɧɨɣ ɭɤɥɚɞɤɢ.   ɂɯ ɨɛɨɡɧɚɱɟɧɢɟ - HSP =heat shock protein 
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ɉɪɢɦɟɪ ɫɢɫɬɟɦɵ ɫɬɪɟɫɫɨɜɨɝɨ ɨɬɜɟɬɚ: ɝɟɧɧɚɹ ɫɟɬɶ ɨɬɜɟɬɚ ɧɚ ɬɟɩɥɨɜɨɣ ɲɨɤ 
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ɑɟɬɵɪɟ ɯɚɪɚɤɬɟɪɧɵɯ ɬɢɩɚ ɞɢɧɚɦɢɤɢ   ɤɪɢɬɢɱɟɫɤɢɯ ɩɟɪɟɦɟɧɧɵɯ: ɫɢɫɬɟɦɚ ɫɬɪɟɫɫɨɜɨɝɨ ɨɬɜɟɬɚ 

ȼ ɤɥɟɬɤɚɯ ɦɥɟɤɨɩɢɬɚɸɳɢɯ ɢɦɟɟɬɫɹ ɫɟɧɫɨɪ ɬɟɩɥɨɜɨɝɨ ɲɨɤɚ. Эɬɨ ɬɪɚɧɫɤɪɢɩɰɢɨɧɧɵɣ ɮɚɤɬɨɪ 
HSF1 (Heat shock factor protein 1).  HSF1 ɧɚɯɨɞɢɬɫɹ ɜ ɰɢɬɨɩɥɚɡɦɟ ɜ ɧɟɚɤɬɢɜɧɨɦ ɫɨɫɬɨɹɧɢɢ ɜ 
ɤɨɦɩɥɟɤɫɟ ɫ ɦɨɥɟɤɭɥɹɪɧɵɦ ɲɚɩɟɪɨɧɨɦ   HSP90 (heat shock protein 90).  

ɑɚɫɬɢɱɧɨ ɞɟɧɚɬɭɪɢɪɨɜɚɧɧɵɟ ɛɟɥɤɢ ɤɨɧɤɭɪɢɪɭɸɬ ɫ HSF1 ɡɚ ɫɜɹɡɵɜɚɧɢɟ 
ɫ HSP90. ȼ ɪɟɡɭɥɶɬɚɬɟ ɷɬɨɝɨ ɤɨɦɩɥɟɤɫɵ HSF1/HSP90 ɪɚɫɩɚɞɚɸɬɫɹ.  

ɉɪɢɦɟɪ ɫɢɫɬɟɦɵ ɫɬɪɟɫɫɨɜɨɝɨ ɨɬɜɟɬɚ: ɝɟɧɧɚɹ ɫɟɬɶ ɨɬɜɟɬɚ ɧɚ ɬɟɩɥɨɜɨɣ ɲɨɤ 



ɑɟɬɵɪɟ ɯɚɪɚɤɬɟɪɧɵɯ ɬɢɩɚ ɞɢɧɚɦɢɤɢ   ɤɪɢɬɢɱɟɫɤɢɯ ɩɟɪɟɦɟɧɧɵɯ: ɫɢɫɬɟɦɚ ɫɬɪɟɫɫɨɜɨɝɨ ɨɬɜɟɬɚ 

ɉɪɢɦɟɪ ɫɢɫɬɟɦɵ ɫɬɪɟɫɫɨɜɨɝɨ ɨɬɜɟɬɚ: ɝɟɧɧɚɹ ɫɟɬɶ ɨɬɜɟɬɚ ɧɚ ɬɟɩɥɨɜɨɣ ɲɨɤ 
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HSF1, ɨɫɜɨɛɨɞɢɜɲɢɣɫɹ ɨɬ ɤɨɦɩɥɟɤɫɚ  ɫ HSP90, ɮɨɪɦɢɪɭɟɬ ɬɪɢɦɟɪ, 

ɮɨɫɮɨɪɢɥɢɪɭɟɬɫɹ ɢ ɬɪɚɧɫɩɨɪɬɢɪɭɟɬɫɹ ɜ ɹɞɪɨ.  
ȼ ɹɞɪɟ  HSF1 ɚɤɬɢɜɢɪɭɟɬ ɬɪɚɧɫɤɪɢɩɰɢɸ ɝɟɧɨɜ ɫɢɫɬɟɦɵ ɬɟɩɥɨɜɨɝɨ ɲɨɤɚ,  ɫɨɞɟɪɠɚɳɢɯ ɜ 
ɫɜɨɢɯ ɪɟɝɭɥɹɬɨɪɧɵɯ ɨɛɥɚɫɬɹɯ ɫɚɣɬɵ ɫɜɹɡɵɜɚɧɢɹ  ɷɬɨɝɨ  ɬɪɚɧɫɤɪɢɩɰɢɨɧɧɨɝɨ ɮɚɤɬɨɪɚ.    

Ɍɚɤɢɦ ɨɛɪɚɡɨɦ ɩɪɢ 
ɩɨɜɵɲɟɧɢɢ ɬɟɦɩɟɪɚɬɭɪɵ 
ɨɛɟɫɩɟɱɢɜɚɟɬɫɹ 
ɨɞɧɨɜɪɟɦɟɧɧɚɹ 
(ɤɚɫɫɟɬɧɚɹ) ɚɤɬɢɜɚɰɢɹ  
ɬɪɚɧɫɤɪɢɩɰɢɢ  ɝɟɧɨɜ 
ɦɨɥɟɤɭɥɹɪɧɵɯ ɲɚɩɟɪɨɧɨɜ 

(hsp70, hsp90) ɢ ɞɪɭɝɢɯ 
ɝɟɧɨɜ ɫɢɫɬɟɦɵ ɬɟɩɥɨɜɨɝɨ 
ɲɨɤɚ. 



ɑɟɬɵɪɟ ɯɚɪɚɤɬɟɪɧɵɯ ɬɢɩɚ ɞɢɧɚɦɢɤɢ   ɤɪɢɬɢɱɟɫɤɢɯ ɩɟɪɟɦɟɧɧɵɯ: ɫɢɫɬɟɦɚ ɫɬɪɟɫɫɨɜɨɝɨ ɨɬɜɟɬɚ 

ɉɪɢɦɟɪ ɫɢɫɬɟɦɵ ɫɬɪɟɫɫɨɜɨɝɨ ɨɬɜɟɬɚ: ɝɟɧɧɚɹ ɫɟɬɶ ɨɬɜɟɬɚ ɧɚ ɬɟɩɥɨɜɨɣ ɲɨɤ 
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ɉɪɨɢɫɯɨɞɢɬ ɩɨɜɵɲɟɧɢɟ ɭɪɨɜɧɹ HSP70 ɢ  HSP90 ɜ  ɰɢɬɨɩɥɚɡɦɟ. ɋɜɹɡɵɜɚɹɫɶ ɫ  ɞɟɧɚɬɭɪɢɪɨɜɚɧɧɵɦɢ 
ɛɟɥɤɚɦɢ, ɩɨɞɜɟɪɝɲɢɦɢɫɹ ɬɟɩɥɨɜɨɦɭ ɲɨɤɭ, HSP70 ɢ  HSP90  ɫɩɨɫɨɛɫɬɜɭɸɬ ɢɯ ɩɟɪɟɯɨɞɭ ɜ ɧɚɬɢɜɧɨɟ 

(ɧɟɞɟɧɚɬɭɪɢɪɨɜɚɧɧɨɟ) ɫɨɫɬɨɹɧɢɟ. 



_ 

ɑɟɬɵɪɟ ɯɚɪɚɤɬɟɪɧɵɯ ɬɢɩɚ ɞɢɧɚɦɢɤɢ   ɤɪɢɬɢɱɟɫɤɢɯ ɩɟɪɟɦɟɧɧɵɯ: ɫɢɫɬɟɦɚ ɫɬɪɟɫɫɨɜɨɝɨ ɨɬɜɟɬɚ 

ɉɪɢɦɟɪ ɫɢɫɬɟɦɵ ɫɬɪɟɫɫɨɜɨɝɨ ɨɬɜɟɬɚ: ɝɟɧɧɚɹ ɫɟɬɶ ɨɬɜɟɬɚ ɧɚ ɬɟɩɥɨɜɨɣ ɲɨɤ 

ȼɵɤɥɸɱɟɧɢɹ ɫɢɫɬɟɦɵ ɨɬɜɟɬɚ   ɧɚ ɬɟɩɥɨɜɨɣ ɲɨɤ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ.  
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HSP70  

ɬɪɚɧɫɩɨɪɬɢɪɭɟɬɫɹ ɜ 
ɹɞɪɨ, ɝɞɟ  ɫɜɹɡɵɜɚɟɬɫɹ 
ɫ ɬɪɚɧɫɤɪɢɩɰɢɨɧɧɵɦ 
ɮɚɤɬɨɪɨɦ HSF1, 

ɥɢɲɚɹ ɟɝɨ 
ɫɩɨɫɨɛɧɨɫɬɢ 
ɫɜɹɡɵɜɚɬɶɫɹ ɫ ȾɇɄ ɢ 
ɩɨɞɚɜɥɹɹ, ɬɟɦ ɫɚɦɵɦ 
ɬɪɚɧɫɤɪɢɩɰɢɨɧɧɭɸ 
ɚɤɬɢɜɧɨɫɬɶ ɝɟɧɨɜ  
ɫɢɫɬɟɦɵ ɬɟɩɥɨɜɨɝɨ 
ɲɨɤɚ, ɜ ɬɨɦ     ɱɢɫɥɟ – 

ɝɟɧɨɜ ɦɨɥɟɤɭɥɹɪɧɵɯ 
ɲɚɩɟɪɨɧɨɜ HSP70 ɢ 
HSP 90. 

Ʉɨɝɞɚ ɫɨɞɟɪɠɚɧɢɟ ɞɟɧɚɬɭɪɢɪɨɜɚɧɧɵɯ ɛɟɥɤɨɜ ɜ ɤɥɟɬɤɟ  ɫɧɢɠɚɟɬɫɹ,   ɩɨɹɜɥɹɟɬɫɹ ɢɡɛɵɬɨɤ  ɫɜɨɛɨɞɧɨɝɨ 

HSP70, ɧɟ ɫɜɹɡɚɧɧɨɝɨ ɫ ɞɟɧɚɬɭɪɢɪɨɜɚɧɧɵɦɢ ɛɟɥɤɚɦɢ.  



_ 

ɑɟɬɵɪɟ ɯɚɪɚɤɬɟɪɧɵɯ ɬɢɩɚ ɞɢɧɚɦɢɤɢ   ɤɪɢɬɢɱɟɫɤɢɯ ɩɟɪɟɦɟɧɧɵɯ: ɫɢɫɬɟɦɚ ɫɬɪɟɫɫɨɜɨɝɨ ɨɬɜɟɬɚ 

ɉɪɢɦɟɪ ɫɢɫɬɟɦɵ ɫɬɪɟɫɫɨɜɨɝɨ ɨɬɜɟɬɚ: ɝɟɧɧɚɹ ɫɟɬɶ ɨɬɜɟɬɚ ɧɚ ɬɟɩɥɨɜɨɣ ɲɨɤ 
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ɇɟɚɤɬɢɜɧɵɣ HSF1 ɜɦɟɫɬɟ ɫ HSP70 ɬɪɚɧɫɩɨɪɬɢɪɭɟɬɫɹ ɢɡ ɹɞɪɚ ɨɛɪɚɬɧɨ ɜ ɰɢɬɨɩɥɚɡɦɭ, ɝɞɟ ɜɧɨɜɶ 

ɨɛɪɚɡɭɟɬɫɹ ɤɨɦɩɥɟɤɫ  HSF1/ HSP90. 
Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɪɚɛɨɬɚ ɝɟɧɧɨɣ ɫɟɬɢ ɨɬɜɟɬɚ ɧɚ ɬɟɩɥɨɜɨɣ 
ɲɨɤ ɜɵɤɥɸɱɚɟɬɫɹ ɩɪɢ ɡɚɦɵɤɚɧɢɢ ɪɟɝɭɥɹɬɨɪɧɨɝɨ 
ɤɨɧɬɭɪɚ ɫ ɨɬɪɢɰɚɬɟɥɶɧɨɣ ɨɛɪɚɬɧɨɣ ɫɜɹɡɶɸ: 

 (HSF1 (ɚɤɬɢɜɧɵɣ ɝɨɦɨɬɪɢɦɟɪ) –> ɚɤɬɢɜɚɰɢɹ 
ɷɤɫɩɪɟɫɫɢɢ ɝɟɧɚ HSP70 –> HSP70 (ɛɟɥɨɤ—ɲɚɩɟɪɨɧ) –> 

ɢɧɚɤɬɢɜɚɰɢɹ  ɝɨɦɨɬɪɢɦɟɪɚ HSF1 –>  ɬɪɚɧɫɩɨɪɬ 
ɤɨɦɩɥɟɤɫɚ HSF1/HSP70 ɜ ɰɢɬɨɩɥɚɡɦɭ –> ɨɛɪɚɡɨɜɚɧɢɟ 
ɧɟɚɤɬɢɜɧɨɝɨ ɤɨɦɩɥɟɤɫɚ HSF1/HSP70) 

HSF1/HSP70 



ɑɟɬɵɪɟ ɯɚɪɚɤɬɟɪɧɵɯ ɬɢɩɚ ɞɢɧɚɦɢɤɢ   ɤɪɢɬɢɱɟɫɤɢɯ ɩɟɪɟɦɟɧɧɵɯ: ɫɢɫɬɟɦɚ ɫɬɪɟɫɫɨɜɨɝɨ ɨɬɜɟɬɚ 

ɉɪɢɦɟɪ ɫɢɫɬɟɦɵ ɫɬɪɟɫɫɨɜɨɝɨ ɨɬɜɟɬɚ: ɝɟɧɧɚɹ ɫɟɬɶ ɨɬɜɟɬɚ ɧɚ ɬɟɩɥɨɜɨɣ ɲɨɤ 

ɂɌɈȽɂ 

ʦо ̭̏е̵ ̐е̵̦̦̼ ̭ет̵́ ̭т̬е̭̭о̵̼̏ от̏ето̏ ̦̌ ̸̦̌̌л̵̦̼̽ ̾т̌п̵̌ ̬̌̍от̌̀т 
̥е̵̛̦̥̼̌̚,о̍е̭пе̸̛̛̺̏̌̀е ̼̭̍т̬ое ̛ ̴̴̾ект̛̦̏ое ̵̛ ̛̬̌̏̚т̛е ̦̌ ̦̏е̛̹̦̜ 
̭т̛̥ул. 

 

 ʦ ̭лу̸̌е ̐е̦̦о̜ ̭ет̛, ̬е̐ул̛̬у̺̀е̜ от̏ет клетк̛ ̦̌ тепло̏о̜ ̹ок, ̼̭̍т̬̼̜ от̏ет 
о̍е̭пе̸̛̏̌ет̭́ п̛̬̭ут̭т̛̏е̥ ̏ ̶̛топл̥̌̚е  п̛̬ ̦о̬̥̌л̵̦̼̽ у̭ло̵̛̏́ 
̦ео̵̍од̛̥о̐о кол̸̛е̭т̏̌ у̙е ̦̬̌̌̍от̦̦̌о̐о, ̦о ̦е̌кт̛̦̏о̐о т̬̦̭̌к̛̬п̶̛о̦̦о̐о  
̴̌кто̬̌ HSF1,  депо̛̦̬о̦̦̏̌о̐о ̏  ко̥плек̭е  ̭  HSP90 ̛  ̼̭̏̏о̍о̙д̺̌̀е̐о̭́ ̛̚ 
̾то̐о ко̥плек̭̌   п̛̬ по́̏ле̛̛̦  де̦̌ту̛̬̬о̵̦̦̼̏̌ ̍елко̏.  

 

˃̌ к̛̥ о̬̍̌̚о̥, клетк̌ ̬̦̌̌̚ее  ̦̬̌̌̍̌т̼̏̌ет ̛ ̵̛̬̦̌т кл̸̀е̏о̜ ̬е̐ул́то̬, 
̦ео̵̍од̛̥̼̜ дл́ ̼̭̍т̬о̐о ̛ ̴̴̾ект̛̦̏о̐о от̏ет̌ ̦̌ тепло̏о̜ ̹ок. 

 

ʿо ̥е̬е ̬̌̍от̼ ̏ ̐е̵̦̦̼ ̭ет̵́ ̭т̬е̭̭о̏о̐о от̏ет̌ п̬о̵̛̭од̛т ̦̌копле̛̦е 
̛̛̛̦̐̍то̬о̏ п̬о̶е̭̭̌, ̛̭̦те̚ кото̵̬̼ т̌к̙е ̭т̛̥ул̛̬ует̭́ ̦̌ ̸̦̌̌л̵̦̼̽ ̾т̌п̵̌ 
̴у̦к̶̛о̛̦̬о̛̦̏̌́ ̭ет̛. ˁ̛̦те̛̬̚о̦̦̼̏̌е ̏ до̭т̌то̸̦о̥ кол̸̛е̭т̏е ̛̛̛̦̐̍то̬̼ 
п̛̬̏од́т к ̏о̬̺̏̌̚ѐ̛̦ клетк̛ ̏ ̵̛̭од̦ое ̭о̭то̛̦́е. ʿ̛̬ от̏ете ̦̌ тепло̏о̜ ̹ок 
т̌к̛̥ ̛̛̛̦̐̍то̬о̥ ́̏л́ет̭́ HSP70, ̛̭̦те̚ кото̬о̐о ̌кт̛̛̬̏ует̭́ ̏ ̸̦̌̌ле от̏ет̌, 
̌ ̦̬̌̌̍от̦̦̼̜̌ ̏ до̭т̌то̸̦о̥ кол̸̛е̭т̏е ̍елок HSP70 у̥е̦̹̽̌ет кол̸̛е̭т̏о 
̌кт̛̦̏о̐о кл̸̀е̏о̐о ̬е̐ул́то̬̌ ̐е̦̦о̜ ̭ет̛ – т̬̦̭̌к̛̬п̶̛о̦̦о̐о ̴̌кто̬̌ HSF1. 

ȼɜɟɞɟɧɢɟ ɜ ɢɧɮɨɪɦɚɰɢɨɧɧɭɸ ɛɢɨɥɨɝɢɸ ɢ ɛɢɨɢɧɮɨɪɦɚɬɢɤɭ. Ɍɨɦ III. ɍɱɟɛɧɨɟ ɩɨɫɨɛɢɟ ɩɨɞ ɪɟɞ.Ʉɨɥɱɚɧɨɜɚ ɇ.Ⱥ., 
ȼɢɲɧɟɜɫɤɨɝɨ Ɉ.ȼ., Ɏɭɪɦɚɧ Ⱦ.ɉ. ɇɨɜɨɫɢɛɢɪɫɤ, 2015, ɋɬɪ.50. 



ˋет̼̬е ̵̬̌̌кте̵̬̦̼ т̛п̌ д̛̛̦̥̌к̛   к̛̬т̸̛е̭к̵̛ пе̬е̥е̵̦̦̼ 
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Ȼɚɡɨɜɵɟ ɩɪɢɧɰɢɩɵ ɨɪɝɚɧɢɡɚɰɢɢ ɝɟɧɧɵɯ ɫɟɬɟɣ:  ɜɜɬɨɪɟɝɭɥɹɰɢɹ 

Н.ʤ.Кол̸̦̌о̏, ʫ.ʦ. И̦̐̌т̽е̏̌,  О.ʤ. ʿодколод̦̌́ ̐е̦̦̼е ̭ет̛. ʪокл̌д ̦̌ ко̴̦е̬е̶̛̦́ ʦОʧ̛ ˁ 

«ʿ̬о̍ле̥̼ ̐е̦ет̛к̛ ̛ ̭елек̶̛̛», Но̏о̛̛̭̬̭̍к ϭ–7 ̛̀л́ ϮϬϭϯ .̐  



ɑɟɬɵɪɟ ɯɚɪɚɤɬɟɪɧɵɯ ɬɢɩɚ ɞɢɧɚɦɢɤɢ   ɤɪɢɬɢɱɟɫɤɢɯ ɩɟɪɟɦɟɧɧɵɯ: Ƚɋ ɰɢɤɥɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ 
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ȼɪɟɦɹ  (ɭɫɥ.ɟɞ.) 

Ɇɨɞɟɥɢ ɬɚɤɢɯ ɫɢɫɬɟɦ ɢɡɭɱɚɸɬɫɹ ɭɠɟ ɞɚɜɧɨ ɢ ɪɚɡɥɢɱɧɵɦɢ ɦɚɬɟɦɚɬɢɱɟɫɤɢɦɢ ɦɟɬɨɞɚɦɢ. ȿɫɥɢ 
ɩɪɟɞɩɨɥɚɝɚɬɶ, ɱɬɨ ɩɪɨɰɟɫɫɵ ɫɢɧɬɟɡɚ ɛɟɥɤɨɜ ɩɪɨɬɟɤɚɸɬ ɛɵɫɬɪɨ, ɬɨ τ ɦɚɥɨ ɢ ɫ ɬɟɱɟɧɢɟɦ ɜɪɟɦɟɧɢ ɜ 
ɫɢɫɬɟɦɟ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɩɨɫɬɨɹɧɧɵɣ ɭɪɨɜɟɧɶ ɪɟɩɪɟɫɫɨɪɚ. ȿɫɥɢ ɠɟ ɩɨɫɥɟɞɨɜɚɬɟɥɶɧɨɫɬɶ ɩɪɨɰɟɫɫɨɜ 
ɬɪɚɧɫɤɪɢɩɰɢɢ, ɬɪɚɧɫɥɹɰɢɢ, ɬɪɚɧɫɩɨɪɬɚ ɢ ɦɨɞɢɮɢɤɚɰɢɢ ɦɨɥɟɤɭɥ ɡɚɧɢɦɚɟɬ ɞɨɫɬɚɬɨɱɧɨ ɜɪɟɦɟɧɢ, ɬɨ 
ɜ ɫɢɫɬɟɦɟ ɭɫɬɚɧɚɜɥɢɜɚɟɬɫɹ ɭɫɬɨɣɱɢɜɚɹ ɰɢɤɥɢɱɟɫɤɚɹ ɞɢɧɚɦɢɤɚ ɢɡɦɟɧɟɧɢɹ ɭɪɨɜɧɹ ɛɟɥɤɚ 
ɚɜɬɨɪɟɩɪɟɫɫɨɪɚ р. ȼ ɷɬɨɦ ɫɥɭɱɚɟ ɩɟɪɢɨɞ ɢ ɚɦɩɥɢɬɭɞɚ ɰɢɤɥɚ ɡɚɜɢɫɹɬ ɨɬ ɩɚɪɚɦɟɬɪɨɜ ɦɨɞɟɥɢ. 

ʤ̏то̬еп̬е̛̭̭л́то̬ – ̭̏е̵̬̥̌л̌́ ̐е̦̦̌́ ̭ет̽, ̭о̭то̺́̌́ ̭̏е̐о ̛̚ од̦о̐о 
̐е̦ет̸̛е̭ко̐о ̾ле̥е̦т̌, о̍е̭пе̸̛̺̏̌̀е̐о по ̥е̵̛̦̥̌̚у от̶̛̬̌тел̦̽о̜ о̬̍̌т̦о̜ 
̛̭̏́̚ ̬е̐ул̶̛́̀ ̾к̭п̬е̛̛̭̭ ̐е̦̌ g, код̛̬ующе̐о ̍елок-̌̏то̬еп̬е̭̭о̬ ̬.  

ʿ̬о̭те̜̹̌́ ̐е̦̦̌́ ̭ет̽ ̭ ̶̛кл̸̛е̭ко̜ д̛̛̦̥̌ко̜ - 
̌̏то̬еп̬е̛̭̭л́то̬ 

Ʉɨɥɱɚɧɨɜ ɇ.Ⱥ., ɢ ɞɪ. Ƚɟɧɧɵɟ ɫɟɬɢ. ȼɚɜɢɥɨɜɫɤɢɣ ɠɭɪɧɚɥ ɝɟɧɟɬɢɤɢ ɢ ɫɟɥɟɤɰɢɢ, 2013, Ɍɨɦ 17, № 4/2, ɫɬɪ.833-850 



Клето̸̦̼̜ ̶̛кл: о̭̦о̦̼̏е ̴̼̌̚ 

G1 (presynthetical phase)  - 

ɭɜɟɥɢɱɢɜɚɟɫɹ ɨɛɴɟɦ ɢ ɦɚɫɫɚ 
ɤɥɟɬɤɢ. Ʉɨɝɞɚ ɨɧɚ ɞɨɫɬɢɝɚɟɬ 
ɨɩɪɟɞɟɥɟɧɧɨɝɨ ɪɚɡɦɟɪɚ, 
ɩɪɨɢɫɯɨɞɢɬ ɩɟɪɟɯɨɞ ɜ 
ɫɥɟɞɭɸɳɭɸ ɮɚɡɭ. 

G0  (ɧɟɞɟɥɹɳɚɹɫɹ ɤɥɟɬɤɚ, ɫɨɫɬɨɹɧɢɟ ɩɨɤɨɹ) - ɜ ɨɩɪɟɞɟɥёɧɧɵɯ 
ɭɫɥɨɜɢɹɯ, ɧɚɩɪɢɦɟɪ ɩɪɢ ɤɥɟɬɨɱɧɨɣ ɞɢɮɮɟɪɟɧɰɢɪɨɜɤɟ (ɫɨɡɪɟɜɚɧɢɟ 
ɤɥɟɬɨɤ) ɢɥɢ ɧɟɛɥɚɝɨɩɪɢɹɬɧɵɯ ɭɫɥɨɜɢɹɯ, ɤɥɟɬɤɚ ɦɨɠɟɬ ɜɵɯɨɞɢɬɶ ɢɡ 
ɤɥɟɬɨɱɧɨɝɨ ɰɢɤɥɚ ɜ ɫɨɫɬɨɹɧɢɟ ɩɨɤɨɹ. 

ȼɜɟɞɟɧɢɟ ɜ ɢɧɮɨɪɦɚɰɢɨɧɧɭɸ ɛɢɨɥɨɝɢɸ ɢ ɛɢɨɢɧɮɨɪɦɚɬɢɤɭ. Ɍɨɦ III. ɍɱɟɛɧɨɟ ɩɨɫɨɛɢɟ ɩɨɞ ɪɟɞ.Ʉɨɥɱɚɧɨɜɚ ɇ.Ⱥ., 
ȼɢɲɧɟɜɫɤɨɝɨ Ɉ.ȼ., Ɏɭɪɦɚɧ Ⱦ.ɉ. ɇɨɜɨɫɢɛɢɪɫɤ, 2015, ɋɬɪ.32-33 

ɑɟɬɵɪɟ ɯɚɪɚɤɬɟɪɧɵɯ ɬɢɩɚ ɞɢɧɚɦɢɤɢ   ɤɪɢɬɢɱɟɫɤɢɯ ɩɟɪɟɦɟɧɧɵɯ: Ƚɋ ɰɢɤɥɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ 

S (synthetical phase) -  ɭɞɜɨɟɧɢɟ 
ɯɪɨɦɨɫɨɦɧɨɝɨ ɧɚɛɨɪɚ ɤɥɟɬɤɢ, ɜ ɤɨɬɨɪɨɦ 
ɡɚɩɢɫɚɧɚ ɧɚɫɥɟɞɭɟɦɚɹ ɢɧɮɨɪɦɚɰɢɹ ɨ 
ɤɥɟɬɨɱɧɨɣ ɫɬɪɭɤɬɭɪɟ ɢ ɮɭɧɤɰɢɹɯ. 

G2 (postsynthetical phase) - ɤɥɟɬɤɚ 
ɩɪɨɜɟɪɹɟɬ, ɡɚɜɟɪɲɟɧɨ ɥɢ ɤɨɩɢɪɨɜɚɧɢɟ 
ȾɇɄ ɢ ɝɨɬɨɜɢɬɫɹ ɤ ɞɟɥɟɧɢɸ. 

Ɇ (mitosis) ɭɞɜɨɟɧɧɵɟ ɜ ɮɚɡɟ S 

ɯɪɨɦɨɫɨɦɵ ɪɚɡɞɟɥɹɸɬɫɹ ɧɚ ɞɜɚ 
ɢɞɟɧɬɢɱɧɵɯ ɧɚɛɨɪɚ, ɱɬɨ ɧɟɨɛɯɨɞɢɦɨ ɞɥɹ 
ɫɥɟɞɭɸɳɟɝɨ ɡɚ ɷɬɢɦ ɞɟɥɟɧɢɹ ɤɥɟɬɤɢ. 
Ɂɚɜɟɪɲɚɟɬɫɹ ɤɥɟɬɨɱɧɵɣ ɰɢɤɥ ɪɚɡɞɟɥɟɧɢɟɦ 
ɤɥɟɬɤɢ ɧɚ ɞɜɟ ɧɨɜɵɟ ɞɨɱɟɪɧɢɟ ɤɥɟɬɤɢ 
ɜɞɜɨɟ ɦɟɧɶɲɟɝɨ ɪɚɡɦɟɪɚ, ɧɟɫɭɳɢɟ ɩɨ 
ɨɞɧɨɦɭ ɧɚɛɨɪɭ ɯɪɨɦɨɫɨɦ. 
 ɉɨɫɥɟ ɡɚɜɟɪɲɟɧɢɹ ɞɟɥɟɧɢɹ  ɨɛɟ ɤɥɟɬɤɢ 
ɫɩɨɫɨɛɧɵ ɧɚɱɢɧɚɬɶ ɧɨɜɵɣ ɤɥɟɬɨɱɧɵɣ 
ɰɢɤɥ. 
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ɪɟɝɭɥɹɬɨɪɧɵɣ
  ɦɟɯɚɧɢɡɦ

ɰɢɤɥɢɧ

ɰɢɤɥɢɧ

ɰɢɤɥɢɧ

ɰɢɤɥɢɧ

ɐɟɧɬɪɚɥɶɧɵɣ ɪɟɝɭɥɹɬɨɪɧɵɣ ɦɟɯɚɧɢɡɦ: ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɭɩɪɚɜɥɟɧɢɹ 
ɦɟɠɞɭ ɤɨɦɩɥɟɤɫɚɦɢ ɰɢɤɥɢɧ ɩɨ ɜɪɟɦɟɧɧɵɦ ɭɱɚɫɬɤɚɦɤɥɟɬɨɱɧɨɝɨ ɰɢɤɥɚ 

ɑɟɬɵɪɟ ɯɚɪɚɤɬɟɪɧɵɯ ɬɢɩɚ ɞɢɧɚɦɢɤɢ   ɤɪɢɬɢɱɟɫɤɢɯ ɩɟɪɟɦɟɧɧɵɯ: Ƚɋ ɰɢɤɥɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ 

Клето̸̦̼̜ ̶̛кл: о̭̦о̦̏̌́ ̌̚д̸̌̌ уп̬̌̏ле̛̦́ 
Ⱦɥɹ ɬɨɝɨ ɱɬɨɛɵ ɤɥɟɬɤɚ ɦɨɝɥɚ ɩɨɞɟɥɢɬɶɫɹ, ɟɣ ɧɭɠɧɨ ɜɵɪɚɫɬɢ ɜɞɜɨɟ, ɭɞɜɨɢɬɶ ɜɫɟ ɫɜɨɢ ɫɬɪɭɤɬɭɪɵ ɢ 
ɪɚɡɞɟɥɢɬɶ ɢɯ ɧɚ ɞɜɚ ɪɚɜɧɵɯ ɧɚɛɨɪɚ ɞɥɹ ɞɜɭɯ ɧɨɜɵɯ ɤɥɟɬɨɤ. Эɬɨ ɨɫɭɳɟɫɬɜɥɹɟɬɫɹ ɜ ɯɨɞɟ ɛɨɥɶɲɨɝɨ 
ɤɨɥɢɱɟɫɬɜɚ ɫɬɪɭɤɬɭɪɧɵɯ (ɨɛɟɫɩɟɱɢɜɚɸɳɢɯ ɩɨɫɬɪɨɟɧɢɟ ɧɨɜɵɯ ɫɬɪɭɤɬɭɪ ɤɥɟɬɤɢ) ɩɪɨɰɟɫɫɨɜ. ȼ ɫɜɹɡɢ ɫ 
ɷɬɢɦ, ɨɫɧɨɜɧɭɸ ɡɚɞɚɱɭ ɭɩɪɚɜɥɟɧɢɹ ɤɥɟɬɨɱɧɨɝɨ ɰɢɤɥɚ ɦɨɠɧɨ ɫɮɨɪɦɭɥɢɪɨɜɚɬɶ  ɫɥɟɞɭɸɳɢɦ ɨɛɪɚɡɨɦ:  
ɤɚɤ ɡɚɫɬɚɜɢɬɶ ɛɨɥɶɲɨɟ ɤɨɥɢɱɟɫɬɜɨ ɫɬɪɭɤɬɭɪɧɵɯ ɩɪɨɰɟɫɫɨɜ, ɧɟɨɛɯɨɞɢɦɵɯ ɞɥя 
ɫɚɦɨɜɨɫɩɪɨɢɡɜɟɞɟɧɢя ɤɥɟɬɤɢ, ɢɞɬɢ ɫɨɝɥɚɫɨɜɚɧɧɨ, ɜ ɫɬɪɨɝɨ ɡɚɞɚɧɧɨɦ ɩɨɪяɞɤɟ?  

Ɇɟɯɚɧɢɡɦ ɭɩɪɚɜɥɟɧɢɹ 
ɰɟɧɬɪɚɥɢɡɨɜɚɧɧɨ ɤɨɧɬɪɨɥɢɪɭɟɬ 
ɩɪɨɯɨɠɞɟɧɢɟ ɫɬɪɭɤɬɭɪɧɵɯ ɩɪɨɰɟɫɫɨɜ 
ɤɥɟɬɨɱɧɨɝɨ ɰɢɤɥɚ. ɉɪɢ ɷɬɨɦ ɛɨɥɶɲɢɦ 
ɤɨɥɢɱɟɫɬɜɨɦ ɩɪɨɰɟɫɫɨɜ ɭɩɪɚɜɥɹɟɬ 
ɦɚɥɨɟ ɱɢɫɥɨ ɪɟɝɭɥɹɬɨɪɨɜ.  

ɫɬ
ɪɭ

ɤɬ
ɭɪ

ɧɵ
ɟ

ɩɪ
ɨɰ

ɟɫ
ɫɵ

ɤɥ
ɟɬ

ɨɱ
ɧɨ

ɝɨ
ɰɢ

ɤɥ
ɚ

ɪɨ
ɫɬ

ɤɥ
ɟɬ

ɤɢ
ɪɟ

ɩɥ
ɢɤ

ɚɰ
ɢɹ

Ⱦɇ
Ʉ

ɩɪ
ɨɰ

ɟɫ
ɫɵ

ɦ
ɢɬ

ɨɡ
ɚ

ɢ
ɞɪ

ɰɟɧɬɪɚɥɶɧɵɣ
ɪɟɝɭɥɹɬɨɪɧɵɣ
  ɦɟɯɚɧɢɡɦ

G1 S G2 M

ɰɢɤɥɢɧ
 D

/C
D

K
4
,6

ɰɢɤɥɢɧ
 E

/C
D

K
2

ɰɢɤɥɢɧ
 A

/C
D

K
2

ɰɢɤɥɢɧ
 A

/C
D

C
2

ɐɟɧɬɪɚɥɶɧɵɣ ɪɟɝɭɥɹɬɨɪɧɵɣ ɦɟɯɚɧɢɡɦ: ɪɚɫɩɪɟɞɟɥɟɧɢɟ ɭɩɪɚɜɥɟɧɢɹ 
ɦɟɠɞɭ ɤɨɦɩɥɟɤɫɚɦɢ ɰɢɤɥɢɧ ɩɨ ɜɪɟɦɟɧɧɵɦ ɭɱɚɫɬɤɚɦɤɥɟɬɨɱɧɨɝɨ ɰɢɤɥɚ 

R-p
oin

t

Эɬɚ ɡɚɞɚɱɚ ɪɟɲɚɟɬɫɹ ɡɚ ɫɱёɬ 
ɤɨɧɬɪɨɥɢɪɭɸɳɟɝɨ ɞɟɣɫɬɜɢɹ 
ɰɟɧɬɪɚɥɶɧɨɝɨ ɦɟɯɚɧɢɡɦɚ 
ɭɩɪɚɜɥɟɧɢɹ ɤɥɟɬɨɱɧɨɝɨ ɰɢɤɥɚ 

ɐɟɧɬɪɚɥɶɧɵɦɢ ɪɟɝɭɥɹɬɨɪɚɦɢ ɤɥɟɬɨɱɧɨɝɨ 
ɰɢɤɥɚ ɹɜɥɹɸɬɫɹ ɛɟɥɤɨɜɵɟ ɤɨɦɩɥɟɤɫɵ 
ɰɢɤɥɢɧ/ɰɢɤɥɢɧ-ɡɚɜɢɫɢɦɚɹ ɤɢɧɚɡɚ (cdk). 

Ʉɚɠɞɵɣ ɢɡ ɷɬɢɯ ɤɨɦɩɥɟɤɫɨɜ ɪɟɝɭɥɢɪɭɟɬ 
ɫɜɨɣ, ɨɬɞɟɥɶɧɵɣ ɭɱɚɫɬɨɤ ɤɥɟɬɨɱɧɨɝɨ ɰɢɤɥɚ. 
ȼɜɟɞɟɧɢɟ ɜ ɢɧɮɨɪɦɚɰɢɨɧɧɭɸ ɛɢɨɥɨɝɢɸ ɢ ɛɢɨɢɧɮɨɪɦɚɬɢɤɭ. Ɍɨɦ III. ɍɱɟɛɧɨɟ ɩɨɫɨɛɢɟ ɩɨɞ ɪɟɞ.Ʉɨɥɱɚɧɨɜɚ ɇ.Ⱥ., ȼɢɲɧɟɜɫɤɨɝɨ 
Ɉ.ȼ., Ɏɭɪɦɚɧ Ⱦ.ɉ. ɇɨɜɨɫɢɛɢɪɫɤ, 2015, ɋɬɪ.34 



ɑɟɬɵɪɟ ɯɚɪɚɤɬɟɪɧɵɯ ɬɢɩɚ ɞɢɧɚɦɢɤɢ   ɤɪɢɬɢɱɟɫɤɢɯ ɩɟɪɟɦɟɧɧɵɯ: Ƚɋ ɰɢɤɥɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ 

Клето̸̦̼̜ ̶̛кл: ̍елко̼̏е ко̥плек̭̼ ̶̛кл̛̦/cdk 

CDK (ɰɢɤɥɢɧ-ɡɚɜɢɫɢɦɚɹ ɤɢɧɚɡɚ) ɹɜɥɹɟɬɫɹ ɮɟɪɦɟɧɬɨɦ-

ɤɢɧɚɡɨɣ. ȿɟ ɞɟɣɫɬɜɢɟ ɡɚɤɥɸɱɚɟɬɫɹ ɜ ɦɨɞɢɮɢɤɚɰɢɢ ɛɟɥɤɨɜ ɡɚ 
ɫɱɟɬ ɩɪɢɫɨɟɞɢɧɟɧɢɹ ɤ ɧɢɦ ɮɨɫɮɚɬɧɨɣ ɝɪɭɩɩɵ. ȼ ɜɢɞɟ 
ɨɞɢɧɨɱɧɨɣ ɦɨɥɟɤɭɥɵ CDK ɢɦɟɟɬ ɫɥɚɛɭɸ ɚɤɬɢɜɧɨɫɬɶ, ɧɨ, ɩɪɢ 
ɫɜɹɡɵɜɚɧɢɢ ɫ ɧɟɣ ɜɬɨɪɨɣ ɫɭɛɴɟɞɢɧɢɰɵ ɤɨɦɩɥɟɤɫɚ ɰɢɤɥɢɧɚ, ɟё 
ɚɤɬɢɜɧɨɫɬɶ ɪɟɡɤɨ ɜɨɡɪɚɫɬɚɟɬ. Ɍɚɤɢɦ ɨɛɪɚɡɨɦ, ɚɤɬɢɜɧɨɫɬɶ CDK 

ɧɚɩɪɹɦɭɸ ɡɚɜɢɫɢɬ ɨɬ ɟё ɩɚɪɬɧёɪɚ – ɰɢɤɥɢɧɚ. 

CDK1; ɰɢɤɥɢɧ A, ɰɢɤɥɢɧ B 

CDK2; ɰɢɤɥɢɧ A, ɰɢɤɥɢɧ E 

CDK3 

CDK4; ɰɢɤɥɢɧ D1, ɰɢɤɥɢɧ D2, ɰɢɤɥɢɧ D3 

CDK5; CDK5R1, CDK5R2 

CDK6; ɰɢɤɥɢɧ D1, ɰɢɤɥɢɧ D2, ɰɢɤɥɢɧ D3 

CDK7; ɰɢɤɥɢɧ H 

CDK8; ɰɢɤɥɢɧ C 

CDK9; ɰɢɤɥɢɧ T1, ɰɢɤɥɢɧ T2a, ɰɢɤɥɢɧ T2b, ɰɢɤɥɢɧ K 

CDK10 

CDK11 (CDC2L2); ɰɢɤɥɢɧ L 

Цɢɤɥɢɧɡɚɜɢɫɢɦɵɟ ɤɢɧɚɡɵ ɢ ɫɨɨɬɜɟɬɫɬɜɭɸɳɢɟ ɰɢɤɥɢɧɵ 

ɉɟɪɟɯɨɞɵ ɦɟɠɞɭ ɜɪɟɦɟɧɧɵɦɢ ɮɚɡɚɦɢ ɤɥɟɬɨɱɧɨɝɨ 
ɰɢɤɥɚ ɪɟɝɭɥɢɪɭɸɬɫɹ ɛɟɥɤɨɜɵɦɢ ɤɨɦɩɥɟɤɫɚɦɢ: 
ɰɢɤɥɢɧ/ɰɢɤɥɢɧ-ɡɚɜɢɫɢɦɚɹ ɤɢɧɚɡɚ (CDK),  

ɫɨɫɬɨɹɳɢɦɢ ɢɡ ɞɜɭɯ ɫɭɛɴɟɞɢɧɢɰ: ɪɟɝɭɥɹɬɨɪɧɨɣ – 

ɰɢɤɥɢɧɚ ɢ ɤɚɬɚɥɢɬɢɱɟɤɨɣ – CDK. 

https://cellbiology.med.unsw.edu.au/cellbiology/index.php/File:Cell_cycle_-_Cdk_cyclin.jpg 
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ɫɬɪɭɤɬɭɪɧɵɟ ɩɪɨɰɟɫɫɵ ɤɥɟɬɨɱɧɨɝɨ ɰɢɤɥɚ

ȼɜɟɞɟɧɢɟ ɜ ɢɧɮɨɪɦɚɰɢɨɧɧɭɸ ɛɢɨɥɨɝɢɸ ɢ ɛɢɨɢɧɮɨɪɦɚɬɢɤɭ. Ɍɨɦ III. ɍɱɟɛɧɨɟ ɩɨɫɨɛɢɟ ɩɨɞ ɪɟɞ.Ʉɨɥɱɚɧɨɜɚ ɇ.Ⱥ., 
ȼɢɲɧɟɜɫɤɨɝɨ Ɉ.ȼ., Ɏɭɪɦɚɧ Ⱦ.ɉ. ɇɨɜɨɫɢɛɢɪɫɤ, 2015, ɋɬɪ.36. 

Клето̸̦̼̜ ̶̛кл: ̵̭е̥̌ уп̬̌̏ле̛̦́ пе̬е̵од̛̥̌ ̥е̙ду ̬̏е̥е̛̦̦̼̥ 
̴̛̥̌̌̚ клето̸̦о̐о ̶̛кл̌ 

ɑɟɬɵɪɟ ɯɚɪɚɤɬɟɪɧɵɯ ɬɢɩɚ ɞɢɧɚɦɢɤɢ   ɤɪɢɬɢɱɟɫɤɢɯ ɩɟɪɟɦɟɧɧɵɯ: Ƚɋ ɰɢɤɥɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ 

Ʉɨɦɩɥɟɤɫɵ ɰɢɤɥɢɧ/ɰɢɤɥɢɧ-ɡɚɜɢɫɢɦɚɹ ɤɢɧɚɡɚ (CDK) ɧɟ ɬɨɥɶɤɨ ɭɩɪɚɜɥɹɸɬ ɩɪɨɰɟɫɫɚɦɢ, ɧɨ ɫɚɦɢ 
ɹɜɥɹɸɬɫɹ ɨɛɴɟɤɬɚɦɢ ɪɟɝɭɥɹɰɢɢ.  ɋɢɝɧɚɥɵ ɨɬ ɦɧɨɝɢɯ ɩɪɨɰɟɫɫɨɜ, ɤɨɬɨɪɵɦɢ ɭɩɪɚɜɥɹɸɬ ɰɢɤɥɢɧ/ 

CDK, ɜɨɡɜɪɚɳɚɸɬɫɹ ɨɛɪɚɬɧɨ ɧɚ ɰɢɤɥɢɧ/ CDK ɢ, ɜ ɫɜɨɸ ɨɱɟɪɟɞɶ, ɪɟɝɭɥɢɪɭɸɬ ɟɝɨ ɚɤɬɢɜɧɨɫɬɶ.  

(Дɨɫɬаɬɨɱɧɨ ɥи ɩиɬаɬɟɥɶɧɵɯ 
вɟщɟɫɬв ɞɥя ɪɨɫɬа ɤɥɟɬɨɤ) 
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ɑɟɬɵɪɟ ɯɚɪɚɤɬɟɪɧɵɯ ɬɢɩɚ ɞɢɧɚɦɢɤɢ   ɤɪɢɬɢɱɟɫɤɢɯ ɩɟɪɟɦɟɧɧɵɯ: Ƚɋ ɰɢɤɥɢɱɟɫɤɢɯ ɩɪɨɰɟɫɫɨɜ 

Клето̸̦̼̜ ̶̛кл: уп̬̌̏ле̛̦е пе̬е̵одо̥ 
от ̴̼̌̚ G1 к G1/S ̴̌̚е 



Ко̦е̶ Ϯ-о̜ лек̶̛̛. 
ˁп̛̭̌̍о ̌̚ ̛̛̦̥̦̏̌е !!!! 


