
Ɇɨɥɟɤɭɥɪɧɚɹ
 

ɛɢɨɥɨɝɢɹ
 ɢ

 
ɧɚɧɨɬɟɯɧɨɥɨɝɢɢ

Ⱥ.Ⱥ. Ȼɨɝɞɚɧɨɜ

Ɇɨɫɤɨɜɫɤɢɣ
 

ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ
 ɭɧɢɜɟɪɫɢɬɟɬ

 

ɢɦ. Ɇ.ȼ.Ʌɨɦɨɧɨɫɨɜɚ



Ⱦɠ.ɍɨɬɫɨɧ. Ɏ.Ʉɪɢɤ



Ⱦɜɨɣɧɚɹ
 

ɫɩɢɪɚɥɶ
 

ȾɇɄ
 (ɜɢɞ

 
ɫɛɨɤɭ).



Ʉɨɦɩɥɟɦɟɧɬɚɪɧɵɟ
 

ɩɚɪɵ.

ɋ

Ɍ

G

A



Ⱦɜɨɣɧɚɹ ɫɩɢɪɚɥɶ ȾɇɄ 

(ɜɢɞ ɫɛɨɤɭ).



ɉɨɥɢɧɭɤɥɟɨɬɢɞɧɚɹ
 

ɰɟɩɶ
 

ȾɇɄ.





ǨǹǴ-ȔȐȒȘȖȜȖȚȖȋȘȈȜȐȐ
 

șȓȖȍȊ
 

ȗȖȘȐȕȈ



The ribosome is an RNA-based molecular machine 



ǩȐȖȓȖȋȐȟȍșȒȐȍ
 

ȖȉȢȍȒȚȣ
 

ȒȈȒ
 

ȔȈȚȍȘȐȈȓ
 

Ȍȓȧ
 ȒȖȕșȚȘțȐȘȖȊȈȕȐȧ

 

ȗȘȖȊȖȌȖȊ



ǩȐȖȔȖȓȍȒțȓȧȘȕȈȧ
 

ȓȐȚȖȋȘȈȜȐȧ
 

ȕȈ
 

Ǭǵǲ
 

ș
 ȗȖȔȖȡȤȦ

 

ȉȍȓȒȈ
 

RecA



ɂɡɦɟɧɟɧɢɟ
 

ɰɜɟɬɚ
 

ɤɨɥɥɨɢɞɧɨɝɨ
 

ɪɚɫɬɜɨɪɚ
 

ɱɚɫɬɢɰ
 CdSe

 

ɜ ɨɛɨɥɨɱɤɟ ZnSe
 

ɜ
 

ɡɚɜɢɫɢɦɨɫɬɢ
 

ɨɬ
 

ɪɚɡɦɟɪɚ
 ɤɜɚɧɬɨɜɨɣ

 

ɬɨɱɤɢ



Ɉɛɧɚɪɭɠɟɧɢɟ
 

ɤɨɤɚɢɧɚ
 

ɫ
 

ɩɨɦɨɳɶɸ
 

ɚɩɬɚɦɟɪɨɜ, ɫɩɨɫɨɛɧɵɯ
ɤ

 

ɞɢɦɟɪɢɡɚɰɢɢ, ɢ
 

ɧɚɧɨɱɚɫɬɢɰ
 

ɡɨɥɨɬɚ

-

 

ɋɜɹɡɵɜɚɧɢɟ
 

ɚɩɬɚɦɟɪɚ
 

ɫ
 

ɤɨɤɚɢɧɨɦ
 

ɩɪɢɜɨɞɢɬ
 

ɤ
 

ɤ
 

ɮɨɪɦɢɪɨɜɚɧɢɸ
ɞɜɭɯɰɟɩɨɱɟɱɧɵɯ

 

ɤɨɦɩɥɟɤɫɨɜ
 

ɚɩɬɚɦɟɪɚ
 

ɫ
 

ɥɢɝɚɧɞɨɦ

-

 

ɇɚɧɨɱɚɫɬɢɰɵ
 

ɡɨɥɨɬɚ
 

ɫɜɹɡɵɜɚɸɬ
 

ɨɞɧɨɰɟɩɨɱɟɱɧɭɸ
 

ȾɇɄ, ɧɨ
 

ɧɟ
 ɜɡɚɢɦɨɞɟɣɫɬɜɭɸɬ

 

ɫ
 

ɞɜɭɯɰɟɩɨɱɟɱɧɨɣ
 

ȾɇɄ. 



ǬȍȚȍȒȞȐȧ

 

PSMA

 

ș

 

ȗȖȔȖȡȤȦ

 

ȈȗȚȖȔȍȘȈ

 

Ǩ9, șȊȧȏȈȕȕȖȋȖ

 

ș

 
ȒȊȈȕȚȖȊȣȔȐ

 

ȚȖȟȒȈȔȐ



•
 

Ǭǵǲ-
 

ȕȈȕȖȚȍȝȕȖȓȖȋȐȐ



ǹȖȟȓȍȕȍȕȐȧ
 

ǽȖȓȓȐȌȍȧ





Ǭǵǲ-ȕȈȕȖșȚȘțȒȚțȘȣ
 

ș
 

ȚȖȗȖȓȖȋȐȍȑ
 ȒȖȓȍȞ

 

ǩȖȘȘȖȔȍȖ



ǹȉȖȘȒȈ
 

ȌȊțȔȍȘȕȣȝ
 

Ǭǵǲ-
 ȕȈȕȖȒȘȐșȚȈȓȓȖȊ



ǸȖȔȉȐȟȍșȒȐȍ
 

Ǭǵǲ-ȕȈȕȖșȚȘțȒȚțȘȣ
 

ș
 «țȌȍȘȎȐȊȈȦȡȐȔȐ»

 

Ȑ
 

«șȚȧȋȐȊȈȦȡȐȔȐ»
 ȥȓȍȔȍȕȚȈȔȐ



ǯȊȍȏȌȖȖȉȘȈȏȕȣȍ
 

Ǭǵǲ-
 ȕȈȕȖșȚȘțȒȚțȘȣ



ȾɇɄ-ɧɚɧɨɬɪɭɛɤɭ
 

ɦɨɠɧɨ
 

ɩɨɫɬɪɨɢɬɶ
 

ɢɡ
 

ɨɞɧɨɝɨ
 ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɚ



«ǵȈȕȖȈȞȍȚȐȓȍȕ»
 

ǻșȚȐȕȖȊȈ-
 ǲȖȘȠțȕȈ



ǫȘȈȜȐȚȖȗȖȌȖȉȕȈȧ
 

Ǭǵǲ-
 ȕȈȕȖșȚȘțȒȚțȘȈ

 

ǻșȚȐȕȖȊȈ-ǲȖȘȠțȕȈ



Ǭǵǲ-țșȚȘȖȑșȚȊȖ
 

Ȍȓȧ
 

ȊȣȧȊȓȍȕȐȧ
 «ȕțȎȕȖȋȖ»

 

ȉȍȓȒȈ



ɋɲɢɜɚɧɢɟ ɧɚɧɨɱɚɫɬɢɰ ɤɨɥɥɨɢɞɧɨɝɨ ɡɨɥɨɬɚ
ɫ ɩɨɦɨɳɶɸ ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɨɜ



Ʉɨɥɨɪɢɦɟɬɪɢɱɟɫɤɨɟ
 

ɨɩɪɟɞɟɥɟɧɢɟ
 

ɩɪɢɫɭɬɫɬɜɢɹ
 

ɜ
 ȾɇɄ

 

ɧɟɫɩɚɪɟɧɧɵɯ
 

ɭɱɚɫɬɤɨɜ
 

(SNP ɢɥɢ
 

ɦɭɬɚɰɢɣ).

ɉɪɢ
 

ɪɚɫɩɥɟɬɚɧɢɢ
 

ɞɜɨɣɧɨɣ
 ɫɩɢɪɚɥɢ

 

ȾɇɄ
 

ɩɪɨɢɫɯɨɞɢɬ
 ɫɦɟɧɚ

 

ɰɜɟɬɚ
 

ɪɚɫɬɜɨɪɚ
 

ɫ
 ɩɭɪɩɭɪɧɨɝɨ

 

ɧɚ
 

ɤɪɚɫɧɵɣ
 

ɜ
 ɪɟɡɭɥɶɬɚɬɟ

 

ɞɟɚɝɪɟɝɚɰɢɢ
 ɧɚɧɨɱɚɫɬɢɰ

 

ɡɨɥɨɬɚ
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ǲȖȕșȚȘțȐȘȖȊȈȕȐȍ

 

«ȒțȉȐȒȈ»

 

Ȑȏ

 

ȕȈȕȖȟȈșȚȐȞ

 

ȏȖȓȖȚȈ

 

ș

 
ȗȖȔȖȡȤȦ

 

Ǭǵǲ



ǷȘȐȕȞȐȗ

 

ȘȈȉȖȚȣ

 

ȈȚȖȔȕȖ-șȐȓȖȊȖȋȖ

 

ȔȐȒȘȖșȒȖȗȈ



ǨǹǴ
 

ȒȈȒ
 

șȖȘȚȐȘȖȊȡȐȒ
 

ȒȖȔȗȓȍȒșȖȊ
 

Ǭǵǲ
 

ș
 ȕȈȕȖȟȈșȚȐȞȈȔȐ





ǱǤǱǲǶǩǹǱǲǯǲǧǬȃ +

ǰǲǯǩǮǷǯȃǴǱǤȃ ǥǬǲǯǲǧǬȃ =

ǱǤǱǲǥǬǲǶǩǹǱǲǯǲǧǬȃ



•
 

Ɇɨɥɟɤɭɥɹɪɧɚɹ
 

ɛɢɨɥɨɝɢɹ
 

ɢɡɭɱɚɟɬ
 ɫɬɪɭɤɬɭɪɭ

 
ɢ

 
ɮɭɧɤɰɢɢ

 ɛɢɨɩɨɥɢɦɟɪɨɜ, ɬ.ɟ. ɨɩɟɪɢɪɭɟɬ
 ɧɚɧɨɨɛɴɟɤɬɚɦɢ, ɨɛɥɚɞɚɸɳɢɦɢ
 ɫɩɨɫɨɛɧɨɫɬɶɸ

 
ɤ

 ɫɚɦɨɨɪɝɚɧɢɡɚɰɢɢ, ɫɚɦɨɫɛɨɪɤɟ
 

ɢ
 ɨɛɪɚɡɨɜɚɧɢɸ

 
ɚɧɫɚɦɛɥɟɣ. ɗɬɢ

 ɩɪɨɰɟɫɫɵ
 

ɨɫɧɨɜɚɧɵ
 

ɧɚ
 ɫɩɟɰɢɮɢɱɟɫɤɨɦ

 
ɛɟɥɨɤ-ɛɟɥɤɨɜɨɦ, 

ɇɄ-ɛɟɥɤɨɜɨɦ
 

ɢ
 

ɇɄ-ɇɄ-
 ɭɡɧɚɜɚɧɢɢ.  





ǵȈȕȖȗȘȖȊȖȌ

 

Ȑȏ

 

ȉȈȒȚȍȘȐȖȜȈȋȈ

 

Ǵ13



•

 

ɋɨɟɞɢɧɟɧɢɟ
 

ɞɜɭɯ
 

ɮɪɚɝɦɟɧɬɨɜ
 

ȾɇɄ
 

ɫ
 

ɩɨɦɨɳɶɸ
 «ɥɢɩɤɢɯ

 

ɤɨɧɰɨɜ»
•

•
 

CGTTAAGTCGAATGC

•
 

GCAATTCAGC                             

•
 

GGAATACG

•
 

TTACGCCTTATGC

•
 

CGTTAAGTCGAATGC
 

GGAATACG

•
 

GCAATTCAGCTTACGCCTTATGC

•



Mechanism of RNAi

dsRNA entering RNAi pathway cut by Dicer

siRNAs are assembling into RISC while

unwinding

The antisense strand binds to  target

mRNA followed by its cleavage



Ɇɨɞɢɮɢɤɚɰɢɹ ɫɭɩɟɪɩɚɪɚɦɚɝɧɢɬɧɵɯ 

ɧɚɧɨɱɚɫɬɢɰ ɢɡ ɨɤɫɢɞɚ ɠɟɥɟɡɚ
NH2 NH2

NH2

NH2

NH2

NH2

MN-NH2-BMn

ɛɟɥɤɢ
ɩɟɩɬɢɞɵ
ɨɥɢɝɨɧɭɤɥɟɨɬɢɞɵ
siRNA

ɮɥɭɨɪɟɫɰɟɧɬɧɵɟ ɦɟɬɤɢ
n = 1-40 

ɷɩɢɯɥɨɪɝɢɞɪɢɧ
ɷɬɢɥɟɧɞɢɚɦɢɧ

BM =



ɨɤɫɢɞ ɠɟɥɟɡɚ

MN-NIRF-siRNA- ɩɨɥɢɮɭɧɤɰɢɨɧɚɥɶɧɵɟ ɩɪɨɛɵ 

ɞɥɹ ɧɚɛɥɸɞɟɧɢɹ ɡɚ ɞɨɫɬɚɜɤɨɣ siRNA ɜ ɨɩɭɯɨɥɢ 

in vivo

Cy5.5 dye

MPAP

MPAP

siRNA

siRNA

• ɷɮɮɟɤɬɢɜɧɵɣ ɬɪɚɧɫɩɨɪɬ 

ɱɟɪɟɡ ɤɥɟɬɨɱɧɵɟ ɦɟɦɛɪɚɧɵ

• ɤɨɧɬɪɨɥɢɪɭɟɦɨɟ 
ɪɚɡɪɭɲɟɧɢɟ ɧɭɤɥɟɚɡɚɦɢ

• ɛɵɫɬɪɵɣ ɜɵɜɨɞ ɢɡ 
ɨɪɝɚɧɢɡɦɚ



Therapeutic target-MN-NIRF-siSurvivin







ɇɚɧɨɬɟɯɧɨɥɨɝɢɢ
 

–
 

ɷɬɨ
 ɬɟɯɧɨɥɨɝɢɢ, ɤɨɬɨɪɵɟ

 ɩɨɡɜɨɥɹɸɬ
 

ɰɟɥɟɧɚɩɪɚɜɥɟɧɧɨ
 ɫɤɨɧɫɬɪɭɢɪɨɜɚɬɶ

 
ɢ

 ɢɫɩɨɥɶɡɨɜɚɬɶ
 

ɦɚɬɟɪɢɚɥɵ
 

(ɢɥɢ
 ɭɫɬɪɨɣɫɬɜɚ), ɢɦɟɸɳɢɟ

 ɭɩɨɪɹɞɨɱɟɧɧɭɸ
 

ɫɬɪɭɤɬɭɪɭ
 

ɢ
 ɪɚɡɦɟɪ, ɩɨ

 
ɤɪɚɣɧɟɣ

 
ɦɟɪɟ

 
ɜ

 ɨɞɧɨɦ
 

ɢɡɦɟɪɟɧɢɢ, ɜ
 

ɩɪɟɞɟɥɚɯ
 ɨɬ

 
1 ɞɨ

 
~ 100 ɧɦ
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