
   
    

«   » 
     

   
 
 

 
  

_________  _________________ 
               ,  
«___» _______________ 20__ . 

 
 

 

  

06.03.01 –  
 –   

 

      

     
 

 

 

 

 

  ____________    , . .    . .  
   ,           ,    
   

 
   

 ____________ 
   ,  

. .  
  
 

 

 

 

 2020



2 

 

 

 
     «   

        
»  71   , 10 , 10  

 84  . 
,   , 

 ,   SELP, 
  , -  

. 
  –      

     . 
   ,    : 

1.        SELP   
 SELPLG,       450  

  . 
2.         

         . 
3.      -      

  ,           7  
 .  
4.      -     

  . 
     ,    

  ,      
 SELP       

  (   ),   
      .  

        
    .    

       . 
     186  (153   33 

 )    rs6131, rs6133, rs6136  
SELP, rs2228315  SELPLG, rs2046934, rs1126643, rs5918, rs6065, rs4244285  

 P2RY12, ITGA2, ITGB3, GP1BA, YP2C19, . 
        
      

.  ,  28  (19   9  )  
     SELP.   

    SELP     
         

(p=0,048).      - . 



3 

 

 

 .................................................................................................................. 5 

1   ............................................................................................ 8 

1.1    .............................................................................. 8 

1.1.1     .................................................... 9 

1.1.1.1   ................................................................. 9 

1.1.1.2  ......................................................................................... 10 

1.1.1.3     ..................... 12 

1.2    -  
 .................................................................................................................................. 14 

1.2.1 -  ................................................................................................... 14 

1.2.1.1    -     ......................... 17 

1.1.2   GPIIb-IIIa ............................................................ 20 

1.2.3   GPIa-IIa ..................................................................... 22 

1.2.4    GPIb-V-IX ............................................ 23 

1.2.5  -  P2Y12 ................................................. 24 

1.2.6  450,  CYP2C19*2 ............................................... 25 

1.2.7  -  ............................................................................ 27 

2   ............................................................................... 31 

2.1   ....................................................................................... 31 

2.2          
« - - » (  ) .................................................................. 33 

2.3       « - - » 
(  ) ........................................................................................ 34 

2.4      .................................................. 36 

2.5        « - » 
(  ) ........................................................................................ 37 

2.6        Quant-
iT™ ssRNA AssayKit (Invitrogen) ......................................................................... 38 

2.7     ................................................................. 39 

2.8          ... 41 

2.8.1  -      
   « - » ( )   

    . ....................................................... 41 



4 

 

2.8.2       «SNP-
- » (  )       

   CFX96 (Bio-Rad) .............................................................. 43 

2.8.3        
 «SNP- »    

  (  ) ............................................................ 45 

2.8.4  -        
 (  ) ....................................................................... 46 

2.9      SELP .............................. 48 

2.10      
 ......................................................................................................... 49 

2.11    ............................................................... 50 

3     ................................................................. 52 

 ......................................................................................................... 53 

   .................................................... 54 

   ............................................... 55 

 

 

 

 

 

 

 

 

 

 



5 

 

 

   ( )    

      .  

     ( )  

  ( )     

   -  ,    

.  

     ,  

 ,      

,      . 

 ,        

 ,    ,  

.          

    .   –  

,       

.   

      ё   . 

    –   ( ). 

,        

  ,     ё  

« ».       

,    . 

       

        

    ,       

   .        

   - ,   -   

  ,   ,   

        .  

-       .    



6 
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  .     

       . 
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 -      ,    

 .     -   
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      ,   

   ,    .   
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   GP1BA    450 YP2C19*2. 
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1   

1.1 я   

     

 ( )    ( )   

     -  

,       ( ) [1].  

   ( ) — ,  

       

  .  

     : 

1.   .     

  .      

 2 ( 2),  ,    

     [2]. 

2.   .     

       

 .  ,    

  (   ,  

 )       

.      

     ,   

    [3].   

 , , , 2.     

    GPIIb/IIIa,   

       [4].  

       

.  
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 ,   –  , 

      . 

        

 .  

 

1.1.1 я я   

  -  ,    

 ,     .   

  ,  (   )  

 .    

     -  

 [5].  

 

1.1.1.1 я  

    –   

( ).        .  

  «  ».  1897 .   

    –  , 

   .  70-     

  ,    ,     

. 

        

      . 

      

  ,     

      2 [6].  

        

.      :   
       

 H2  G2     
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( -1).    H2  G2   A2  B2. 

 , 2    

( )     ( ),    

 ,     

      « ». 

       

. 

,     ,  

   529 ,      

 ,   2 – ,   

   .     

,      .  

  - ,   200    

  -  ,  

Antithrombotic Trialists Collaboration [7]  ,   

  (75-325 / )      

 ,  ,       -

 .  ,     

  -  . 

 

1.1.1.2  

,  ,  , 

       .  

        

 .      2- -

       ( .1). 

       

   450    5 : 

CYP1A2, CYP2B6, CYP2C9, CYP2C19  CYP3A4/5 [8].   Kazui et 
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al. [9]   ,  CYP2C19      

 . 

     ,  

      P2RY12   

  ADP   .     

,        

,   7–10 . [8].  

 
 1 –      [8]. 

      

         

 P2Y12 - .    

         

    :  2-   

-  [10].       

   .     

  ( )      
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 ,       

   .  

 

1.1.1.3     

      

      [11].  

      

    .   

       

  ,      

 . 

        

 [12]: 

1.     ,  

      . 

2.     COX.  

3.    GP IIb/IIIa,   

   . 

4.     

( )   ,       

  . 

      

.   ,   

       

 . 

   ,    

     ,  , 

  ,    

,    ,   

    [13]. ,   
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CYP2C19         

  . ,   25   

,   CYP2C19*1     .  

CYP2C19*2, *3, *4, *5, *6, *7  *8     

 CYP2C19.   -  11 959  

    CYP2C19*2   30%   

         [14].  

  ,     

 ,       

.      

 , ,       

  P2RY12. , 2   P2RY12 

        

,       .  

         

  ,      

 ( . 2).  
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,  FDA,    ;   

  . 

 2 –    [15] 

1.2    -  
 

1.2.1 -  

        

 -  ,   

         

.      
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  -       

 . 

-        – 

.       

,     .   

     N-  ,  

  ,      

   .  N-   

 ,    

,     ,     

   ( . 3) [16].  

   , 2+-  

,       , 

       . 

 
 3 –   [17]  

   : L-, E-, P- .  

    P-  E- ,  L-  

   . 

-      

.    α-      –  

 .       

     ,   , 

,   ,     . -  
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 ,  ,   ,  

  ,     

      [16].  ,  

        

   [18].  

  [19]  ,  P- -   

         

   . P-    

    ,     

 . 

P-     : -   

.       . 

     

  P- ,     

.  , ,     P-   

   -      

[20].  

 ,       

      

  ,     P-

,   -    

   P-     [21]. 

-        

  -1 (PSLG-1),     

. PSLG-1   ,  N-  O- . 

         

 ,       . PSGL-1 

      ,    

  P-  [22].  

 -      . 4.   
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 4 –  -    [23]. 

 

1.2.1.1    -     

 SELP,   - ,    

1q21-q24   17  [22].   .  

        SELP,   

 13 ,     [24].  

    3   , 

   : Thr715Pro, Val640Leu, Ser290Asn. 3 

-     . ,  
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 -   . 

 A2266C (Thr715Pro; rs6136)   SELP 

  [25, 26, 27] ,   rs6136, 

      ,  

   - ,    

   .       

  /   P- ,    

   .  

   [24]   ,   

Pro715    ,    .  

     [20, 28],   

        

 ,       sP-

     Pro715.    Herrera-Maya  . [29]  

,   S290N  T715P      

      .  

,         P-   

.    Burkhardt  . [30] ,    

    ,      

  SELP. 

  [38, 40, 31] ,   

,   SNP S290N, V640L     

 ,    SELP    

. 

   A/A, A/C, C/C    

  82%, 17%, 0,6%,  [32]. 

 G1918T (Val640Leu; rs6133)   SELP 
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P- ,       P-

    [22].  

,      

    ,    -

   [33].   J. B. Marteau  . [40]  A. P. 

Reiner  . [34]  ,   V640L (rs6133)  

 sP-          

,      .  

   ,  V640L    

 ,      

   -4,   , ,  

     – S290N, T715P [22, 45, 35, 36]. 

     G/G, G/T, T/T  

   78%, 20%, 2%,  [32]. 

 G992A (Ser290Asn; rs6131)   SELP 

    rs6131   

     , 

  SELP c .   ,  

 [43], [37], ,   rs6131   

 - -  , 

        

 .  ,   T715P  S290N  

          

 ,       P-   

 [29]. 

 ,   [43]  , 

      

S290N  N562D, ,     
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N290  N562     P-     

  . 

     G/G, G/A, A/A  

    67%, 29%, 4%,  [32]. 

 G186A (Met62Ile; rs2228315)   SELPLG 

  PSGL-1    12q24,   

,    9 ,   5 . .   

    ATG,       

 2.    ,   .    

,      

    P-, E-  L- .     

          

     -  

.  

,   Met62Ile    . 

 M62I  SELPLG    SELP-

 .     M62I 

,       ,   

    -  [38].  

       

 M62I   .  -   

 -       . 

        /  .  

 ,       

  PSGL-1 [39]. 

     G/G, G/A, A/A  

   87%, 12%, 1%,  [32]. 

 

1.1.2   GPIIb-IIIa 
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 GPIIb-IIIa      

,     ,   

   ,  «  » 

 .  GPIIb-IIIa      

   . ,   

GPIIb-IIIa        

         

     [4]. GPIIb/IIIIa –  

 ,       

 .  

    : α-  - ,  

   .    

,   17-  .  

 176  (Leu33Pro; rs5918)   ITGB3 

 ITGB3   IIIa (GPIIIa), -  

    GPIIb-IIIa.   

  17-   (17q21.32)   15 .  

,       ITGB3 .  

,    T176C  ITGB3,   

-33  ,     N-

   GPIIIa,     

. 

,   SNP      

,   , ,  2 ,   . . , 

  3  αIIb 3     33, 

  -  ,   

   ,    

   IIb-IIIa.  , ,  

Pro33,     ,     
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     ,  , 

 [40, 41]. 

  / , / , /      

   76%, 22%, 2%,  [32]. 

 

1.2.3   GPIa-IIa 

   Ia-IIa   

    I  IV.      

 : α2 –  1 – . α2-    I, 

    A-  vWF,    . . 

,         .  

      

,        ,   

      [42]. 

 807  (Phe253Phe; rs1126643)   ITGA2 

 ITGA2  -    

 GPIa-IIa.      -

          

 .  ITGA2   5-   (5q11.2)  

  30-  . 

 C807T   7      

ITGA2.         

 .    ,   

   807      α2 1  

,    807      

 [43]. ,      

  ,  ,   ,   

 .  

 C807T   ,   

 .  , ,    
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,  ,        

    [58, 44].    [59]  , 

    ,   ,    

         

   CC.   [58]  ,  

      ,    

   . 

 ,      ITGA2 C807T  

     .   -  Weng  . 

,      ITGA2    

  ,     [45].  

     C/C, C/T, T/T  

    33%, 54%, 13%,  [45]. 

 

1.2.4    GPIb-V-IX 

  GPIb-V-IX     

          

  (vWF).     

,     -  -

  GPIX  GPV .     

       , 

   24  ,  

 -  . 

       

    vWF,    

        

.   GP Ib-IX-V  vWF   

       ,  

     ,    

  ,    [4, 57]. 
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  C482T (rs6065; Thr145Met)   GP1BA 

 GP1BA,  α-     

  (  GPIb-V-IX),   17-   

(17p13.2)      .  

 482       

 GPIb-V-IX        

   ,      

. 

  Met145      

,  [46].   Pruissen  .     

     [47].  Fujiwara  .   

 ,       

   [48]. 

  C/C, C/T, T/T     

 83%, 16%, 1%,  [32]. 

 

1.2.5  -  P2Y12 

 ( )      

.  ,      

   ,   

        

 .  ,   ,   

 GPIIb-IIIa     [49, 50]. 

         

 : Gq-   P2Y1  Gi-  

 P2Y12.   P2Y1     

,       

 .   P2Y12     

     ,   

     [49].  P2Y12-
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     ,   

    ,    

    . 

 rs2046934   P2Y12 

 P2Y12,    ,     

3-   (3q25.1). ,     -  

       ,  ,   

  [51].  rs2046934   

         

.  

   Fontana  . [52]    

 4 SNP  1    P2Y12.   

    ,   H1   

   H2 –  .  H2 

        

 .       ,  

  .       

 H2     ,  

      .  

Staritz  .   ,    

      [53].    

[54, 55]      P2Y12  

        

.  

   H1/H1, H1/H2, H2/H2   

  75,9%, 22%, 2,1%, .  

 

1.2.6  450,  CYP2C19*2 

 P450  ,    

   .    
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   ,     

     .  

         

,       , 

  . 

  250    450,    

50        — CYP1A2, CYP2C9, 

CYP2C19, CYP2D6, CYP2E1, CYP3A4 —    

  [56]. 

   ,    

     ,  , 

  ,    

,    ,   

    [13]. ,    

 CYP2C19         

  ,    CYP2C19    

  .  

  G681A (rs4244285)   CYP2C19 

 CYP2C19   10-   (10q23.33)    

 9 . ,  ,     

CYP2C19,    ,   

         

      [57].  

     CYP2C19, 

    ,    

 681     5 . ,      

    [58].  , ,  

     rs4244285     

 ,         
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 . ё     

  ,  ,      

  [59]. 

   [60]    ,  

 G681A   CYP2C19    -

      ,  

         

. 

   G/G, G/A, A/A    

  72%, 27%, 1%,  [32]. 

       ,    

      , 

   .   

    -    

  .         

     

.      

        

,      ,  

      .  

 

1.2.7 я -   
       

       .  

   ,    

       .  

     (   

 )     :  

1.        

  ,        
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 .  ,     

,          

 . 

2.        

   (    – 

«housekeeping gene»).        

  . 

       -  

       

.        GAPDH, -

,  3   .     «  

»,         

   ,    , 

 ,      .  

      ,   

  ,   

     [61]. 

         

 -    .    

  - ,    , 

    .     

    .   

  :      

       .  

        

 .      

    ,    ,  

     .    

    - .     

    ,  
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  [62, 63]     

  -    . 

      /  

 - . ,   [64]   ,   

       

 .    [65]     

 -   .  

   Mo  . [66]    , 

      ( ).   

   - , VCAM-1 (   

 ,       

)  PSGL-1   - ,    -

     - , VCAM-1  PSGL-1  

   .  ,    -

          

    .  ,  PSGL-1, VCAM-1  P-

   6   ,    24 

    72 .     P- , VCAM-1  

PSGL-1       .    

  6   ,    48   

  72 .        

.   ,     

        

NF-κB  . 

  Molenaar  . [67]    

  P-     .  

,     -      

 .  ,  P-   

        

,    ICAM-1, VCAM-1  E- .  
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  , ,   NO  

  P-   ICAM-1    [68]. 

      

    - . ,  

  ,      -

     δ- - -

 ,       

  - ,       -

 [69].    .   

  . [70]     -    

 ,     -   

( )  .  

     ,   

    -   . 

,    ,     ,   

  ,     

    [71, 72]. 

 ,      

,  ,   -    

     , , .  
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2    

2.1  я 

     -  

 -      . 

.     153 ,   30  

(19,6%)  123  (80,4%)   ,     

 «   -  » ( . ). 

  – 60,67±7,38.     

  ,  .  

   33  : 11  (33,3%)  22  

(66,7%).     – 48,2±9,8 . 

      

  -   ( . ) 

   :   

    SYSMEX XT-1800i, Rocher 

( ),      Furuno CA – 400 

( ),     (   

 ,  , )  

  ACL 9000 ( ),    

  Chronolog 490 ( )  :  5   

  ( ) 1 .      

   >20%  ,  

        . 

       

      5  

      (     

  5   )  : (    

   8-10   )/   

*100%.   > 40%    

   . 



32 

 

  5        

 .   94     

  (100   ), 59 –  

   (100    

 + 75  ).  

       

 – 12,3±3,4 ,   :       

-     . 

 -   SNP      

 . 

     SELP, SELPLG, ITGA2, ITGB3, 

GP1BA, P2Y12, CYP2C19*2      

 ,        

  (  ).   

    . 

         

     ( - 2) (5  

 -  ).   

      -    , 

    450  186  (153 

   33 ). 

   rs6136  SELP, rs2228315  SELPLG, 

rs5819  ITGB3, rs6065  GP1BA, rs4244285  CYP2C19*2, rs1126643 

 ITGA2, rs2046934  P2RY12      

      «SNP- » (  

).          

     «SNP- » 

(  )     ,  

 «SNP- - »  «SNP- - »   SHOT (  ) 

      .  
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   rs6131, rs6133  SELP    

        

« - -B» ( ).       

 -        

 « - » ( )      

 .       -

 ,    [76]. 

     -    

 ,        

  « - » (  ),    

   .        

   VACUETTE.    

 3,8%  .  

       

 Quant-iT™ ssRNA AssayKit   Qubit 3 (Invitrogen).  

         

         ( -

- )     «  - - » (  

).    19  (   – 

61,42±6,56 ),    ,  9   

(   – 50,86±9,35). 

 

2.2         
 « - - » (  ) 

         

« - - »      : 

1.    « »    1000   

.      ,     

     . 
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2.       3000 /  

     5 .    

     .  

3.     ,   . 

4.       -20°    

  (   1 ). 

5.       

. 

6.     « - - ».   

          

 (      550 ,     

 ,  , 1100 ).   .  

7.      15   98°   

. 

8.    8000-14000 /    15 

.      (  ). 

 

2.3       « - -

» (  ) 

      – 250 .  

1.       1 (    

   2  8° )    65°    

 .  

2.     .   

   300   .  

.  

3.        100  , 

    .  

 4.        5   

 65°  (      ,    
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).  5   5  /   .  

   ,    

 5   12  /       

 ,     .  

5.      .  

      25  

 .   ,     

2 ,         5 . 

6.         5  

/    30 .   ,   

      .  

7.     300     1,   

     .  

    5  /   

   30 .   ,  

       .  

8.     500     2,   

     , 

 30   10  /   .  

 ,      

   .  

9.   ,   8,  

  .  

10.       65 °   5-10  

   .     

  .  

11.     50  -    . 

  .      65 °   5 

,    .  
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12.    13  /    1   

.     .  

   . 

 

2.4      

1.        3,8%  

,      . 

2.      1200 /  6 . 

     12-16˚     

.      3 :  

 – ,  ,   –  

,   – .  

 
 5 –     [73]. 

3.  1        2   

 100    Dynabeads CD45,   

  ,    , 0,1%  

   2  ,  – 7,4.    

      .  
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4.        30 

   +2˚ - +8˚   .  

5.       2 . 

6.     1,5  ,   . 

7.       3000 /   

 15 .     : 

  (2/3 ) –   ,   (1/3 

) –   ,   – .  

 

2.5        
« - » (  ) 

1.    (       +2  +8 ° ) 

   65°     . 

2.       1,5   

  .     300   

 .  . 

3.         100   

,     .   

 4.     ,   

 5         

    5   65˚   .  

5.     400    ,  

 . 

6.       5  

 13  / . 

7.    ,   , 

       200   

 . 

8.     500     3,  

 ,   ,   3-5 .  
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9.   13  /    1-2   

. 

10.  ,   ,  , 

       10   

 . 

11.     200     4,  

     ,   3-5 . 

12.   13  /    1-2   

. 

13.  ,   ,  , 

       10   

 . 

14.       65 °   5   

  (       ). 

15.     50  - .   . 

     65°   5 ,  

  .  

16.    13  /    1   

.       . 

        .  

 /     24     +2  

8 °          16 ° . 

 

2.6       
 Quant-iT™ ssRNA AssayKit (Invitrogen) 

    ,   

  ,   .  

  ,    

 .      

 .  



39 

 

       Quant-

iT™ ssRNA AssayKit   Qubit 3 (Invitrogen)  

  : 

1.    0,5    (n),    

  2 .       . 

2.   : 1×n   + 199×n  . 

3.   :  

)   190    + 10  ; 

)   : 199 –180    + 1 –20  

; 

4.  2–3 ,  . 

5.  2 . 

6.  Qubit  .      , 

       . 

7.    (dsRNA BR Assay),   

. 

8.    ,   «Run samples»,  

  ,   «Read standards». 
9.   №1,  «Read»,    №2, 

 «Read».      

10.   ,  «Read tube».   

  .  .   

  ,     «Read tube». 

 

2.7     

   /       

-  .    

     ( )   

    .      

   :   (  
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), ,    ,   

(  ),  .  

        

    (  - )    

.        , 

 28S  18S .      

   28S  18S   2:1.  

         

   18S  [74]. 

     :  

1.  1 %  .      

 0,3  , 0,6  50     30   

.       . 

2.   1,5   ,  . 

3.          

. 

4.     (  30-45 .),   

.  

5.     2    .  

    8         

. 

6.     ,   

      1 . 

7.   20 – 30    5V/  (85V). 

8.        

 -  .    

  .     

 ,  -  .  

      6.  
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1 –   ; 2 –   №1; 3 –   №2 

 6 –    1% .  

        

      100 – 1000 .  

 

2.8         
 

   ( ) –    , 

       

 - .       

     ,   

     -

.  

 

2.8.1  -     
  я  « - » ( )  

     . 
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,  3’-     .  

       

 –    -  . 

  ,     

  ,       

[75].  

  -      

 rs6131, rs6133  SELP   , 

   P. Bugert  . [76],    . 7. 

 
 7 – -       rs6131, rs6133  

 SELP [77]. 

-      : 

1.     +4° .   

   . 

2.       

      : 
№  ,  

1 dNTP, 2,5 mM 2,5 

2 10x   2,5 
3 MgCl2, 25mM 2,5 
4  , 10 /   0,5-1,0 
5 SynTaq - , 5 /  0,2-0,5 
6 dd H2O  25,0 
7   1,0-1,5  

3.        

   -       

  . 
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4.      :  

 1 –   

, ° я  
95° 2  1 
95° 10  

10 65° 1  
95° 10  

25 65° 1  ( ) 
72° 20  1 

 

      P. Bugert  . 

[77].  

 

2.8.2       «SNP-

- » (  )       
   CFX96 (Bio-Rad) 

          

 :  

1.          

      0,2   

 ,     

      . 

   !     2  
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