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     ,   

  ,       

 . 

      : 

1.   ,     
- ; 

2.       -  
    E.coli BL21(DE3) Codon Plus (RIPL); 

3.    ,    
; 

4.      -   
  ; 

5.          
     . 
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1   

1.1   

    -   (IAP),  

     1  IAP  (BIR), 

    70 .     

   . 

 
.1.1.    [4] 

 
    α-
  β-  ,  – 

 .    
   

(a) 2-      
  

(b) 2-     
. 

 
.1.2.    

 [4] 
 

    
   : , 

,     
, ,   ё   

. 
a) – , « » ; 
b) –  ; 
c) – ,  . 
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      N-   

  (1-88 . .),   (89-97 . .)   C-

  (98-142 . .).       

 .     4 ,   

 , 3  β- . BIR    3  α-   

ё   β-   

      (   .1.1), 

     ,    . 

    - .   

( .1.2)    ,   

 . ,    

  , ,    

.         

,         

C-   α4.      , 

,   . 

   : N-   ,  

  N-    α-4.     

   , . .  75%     

[4]. 
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1.2      

   ,  –  , 

  ,     

 .    ,  

     .   

    ,     

  .      

   ,      

  [5]. 

         

  ,       .   

         

,       .    

       

,        

  ,     . 

       .  

      ,    

urora B,    (inner centromere protein, INCENP),  

 (Borealin/Dasra),       

 -   (chromosomal passenger complex - 

CPC) [6].        

:    ,    

      , 

 [7]. 
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.1.3.    .   CPC,    

    . ,    
        [6]. 

 
       

 .  ,     IAP 

      3, 7  9.  

  ,      9, 

    - ,    –

   B (hepatitis B X-interacting protein, HBXIP).   

         

-   XIAP (X-linked inhibitor of apoptosis protein - 

XIAP),       ,  

   XIAP,     

  -9 [6]. 
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.1.4.     .    

          
  -9.      HBXIP /  XIAP  

   Smac/Diablo [6]. 

 
 –  ,  

      .  

      ,  

      .  

       : 1)  

    ; 2)    

; 3)   ,  

 ; 4)     ; 5) 

   6)   .   
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,          

  (vascular endothelial growth factor - VEGF), . .   

  ,   .     

    (  VEGFR)   

  PI3K/Akt     

 . 

       (  ё  

 ),         

  VEGF. 

 

1.3     

       

,        

 ,    ,  ё ,  

 , , , ,    [8].  

       

  ,         

,            . 

   ,    ё   

    .        

   ,      

  ( ,  )   

,      , -    

  .       

 ,         

.  ,      

   ,  ,     

.     47-52%,   
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     (urine cytology)  40-60%  

      95%  [9]. 

 1.       [9] 

   
, % 

 ё  85,5 

  80 

  70,7-90,2 

   76,9-88 

  73,5 

  67 

  41-87 

  63,5 

   57,8 

   54,8 

   68,8 

   72-75 

 

S. Ziaee et al        

.     2 : ,  

     (N=20)   (  

   , N=18).    

   ( -  –       

)      18    

  9-   , . .      90% 

  50% .      

 10 ,        

,           . 

  ,  9        

.    ,    

       



 
13 

 

(       )  

    [10]. 

   Srivastava A.K. et al [11]      

    48      

117      . 

 ,        (P <0,05). 

     17,7 /    

 82,9%   81,1% (  <0,0001),   

    66,7%   96,0%. 

 

1.4 И  Ca2+
- е и е ы  еи     

   

 -     , 

    .  1959 ,   

      ,   

         

ё  .         

      :  (Ag); 

  (Ab),   ;  

  -  (Ag-Ab)    (  

    )     Ag – Ab. 

        

[12].    ё      

 1.5. 
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.1.5.  :  « »  b  ; c -   
(  IgG),    ё  (  - )  
ё  (  - ё ) .      , VH 

 VL ,     [12]. 

      : 

      

      . 

      . 

 -  ,       

      ( . 1.7 

    ).    

 ,     

,        

    ,   . 
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,    ,  ,   

 .      

      :   

       

,         

.   Ca2+-     

,     ,    . 

 Д К,   ,    

       .  

      

      .   

     ,  

,   (    

      .1.6). Э   

       

       

  ,   « », 

 , ,   [13]. 
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.1.6.  Ca2+-  . (A)  : 
 –    ,  Ca2+-  

 (I, II, III) and   (CE-O2).  Ca2+   
      , 

ё   Ca2+   (CM),    CO2   . (B)  
   (-○-)   (-∆-). (C)   

 (  )   (  ). (D)    
  [13]. 

       

  -    .   

   .      

  ,    .   

      –   

   ,    

  ,    

 .       - 

   .     

     ( , ,  

  - ,      

),    ( , ,   

   ).   
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ё     ,      

   in vitro  in vivo[14]. 

1.5        
   

         

      .   

  Sandwitch-ELISA     

  (   NovusBiologicals[15], Cloud-

Clone corp[16], FineTest[17], Abcam[18]).      -

  (ABC-method)[19].     

  Human Survivin ELISA SimpeStep Kit (Abcam).  

   1.7. 

 

.1.7.    Human Survivin ELISA SimpeStep Kit (Abcam)[18] 

 ,    

(anti-tag antibody),     

    .    

    ,    

  ,      

  .     
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    ,  4   

  .  3      

  ,     

 ( ).      

  ,    .  

         

  . 

        , 

    .   

   .   

       30-4000 / ,  

 2-20 / . 

 

.1.8.          
Human Survivin ELISA SimpeStep Kit (Abcam) [18] 

     , ,  

 ThermoFisher - Survivin Human ProcartaPlex [20].    

    ,      

 ,      

 .      , 
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,   R-  (   

    ).   

   108-440000 / .    

     

   - .  

         

     .  , 

        

,        

     . 
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2     

2.1 щ    

 2 –     ,    

  

SOC-  20 /  - , 5 /   , 0,6 

/  NaCl, 2,5  KCl, 10  MgCl2, 10  MgSO4 pH 

7,0 + 20   

LB-  20 /  - , 10 /   , 5-7 

/  NaCl, pH 7,4 

LB-  1,5%   LB-  

  6  , 20  Tris-HCl, 5  CaCl2 

  0-1        

  20  Tris- l pH 7,0 

 TE   + 5   

  0,1  CaCl2, 0,1  Tris-HCl pH 8,8 

 

 

PBS, 0,1% Tween 20, 5   

 PBS 7,5 0,1 M Na2HPO4, 0,1 M K2HPO4 0,15 M NaCl 

 TGB 25  Tris-base , 250  , 0,1% SDS 

 

 

    :  (Panreac, 

),   ( , ),   

( - , ),  LE, -β-D-  ( ) 

( - , ), Tris base, , -  ,   

(Sigma-Aldrich, )    (Sigma-Aldrich, ), 
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   (AbSurv)    Abcam ( ). 

    , -  ( , 

),  (Helicon, ),  ,  

,      (Abcam, ). 

 ,  ,   

        

pMALc5x (NEB, )  , . 

2.2   , щ    
-  

   

 

2.3    E. coli XL1-Blue  
Д   Ц -   

    E. coli XL1-Blue (45 )  5 

   ,   0°    30 ,  

 (42° , 45 )     .    

 450   SOC (  2.1),  1   37° , 

  LB-  (  2.1),   (200 / ),  

  37° . 

      20   

,     ,    10  

 95°    (2 ).     -

,  8   , Taq - , 

 T7 .  : 95°    1 ; 20  (95°  

– 20 , 56°  – 30 , 72°  – 1 ); 72°    7 .   



 
23 

 

  -     1% 

    1 kb -   . 

 

2.4   Д  

    E. coli XL1-Blue,  

 ,   10  LB    (200 / )  

     37°C.   10   

8000 g,  .       

  GeneJET Plasmid Miniprep Kit (Thermo Fisher Scientific, 

),     .   

   1%     1 kb -

  .     

   NanoDrop (Thermo Fisher Scientific, ). 

      

 « »   ( , ).  

 

2.5    E. coli RIPL  Д  

    E. coli BL21(DE3) Codon Plus (RIPL)  

(45 )  1       

  0°    30 .     42°  

   WB-4MS («Biosan», )   30     

 .   ,      XL1-Blue. 

2.6    E. coli  



 
24 

 

  RIPL   pET19b –

Surv  pET19b-Surv-Ol  200  LB- ,   (200 / ), 

     37°     0,6 

   590  ( 590).     

  (1 ),     3-  ,   

   (4000 g, 20 , 4° ).  

 pET19b–Surv,   ,  

      

   . . .  . . 

2.7 Э      

 

   

 

2.8       

  1,2-      

   T  (  2),  10  ,  4°  

  .  

       

      ono Q HP 

(5 )    AKTA purifier (GE Healthcare, 

).       NaCl (0-1M) 

  T    : 0-55  –  TE (    

    ), 55-75  –  1M NaCl 



 
25 

 

  TE  0  100% (  ), 75-80  – 1M NaCl   TE  80-

85  (  ).  

2.9   

    12,5%   

( ),  0,1% SDS,    [21]   

 (Corning, )   TGB (  2)      

15 m .       

 (0,1  Tris, pH 7,0, 3% SDS, 10% , 0,05%  

),    5     .  

     Coomassie G-250 (Bio-Rad, 

)   7,5%    50%     

 .      

   AlphaImager (AlphaInnotech, ).  
 

2.10     
   

    (Costar, )   50   

   (  2,3 /   150 / )   

.         

  .     50  

 T.   37°C   1    (350 

/ ),   5   (  2).   

      150  1%     

PBS 7,5.      ,     

.      50       

 1 / .      .  



 
26 

 

   proZZ- ,      0,1 

/   50 .  

     

     Mithras LB 940 Multimode 

Reader (Berthold, ),    

,    60   .  

 5 .     ё  

   (2 ). 

 

2.11     
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3    

3.1 И      -  
   щ     

   E.coli,   pET-19b – Surv-

OL(         3.1), 

   .   , 

          

   -     

 

   

 

.3.1.   (a)    (b).  

 

  ( .3.2)  :   

 ,   - .    

    ,      

        - .  

   6M . 
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.3.2. 12,5% -        

 -  (Surv-OL):1, 2 –     ;3 –  

;4 – -  (   6  );5 –  ;6–   

    HiTrap DEAE FF 

        

     (   

 6  ).   HiTrap DEAE FF  

DEAE Sepharose Fast Flow -     

.   –  ,   

      .  

       (0-1M)..  

    3.3. 
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.3.3.       ,  

-  
  –     (280 ),  – 

 ,     .   
–  ,      

 ,      ,   

 -         

        

    . 

  1,1     

  .     

        

ono Q HP  NaCl   0-1M.     
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 3.4.

  

.3.4     -    
 

  –     (280 ),  – 
 ,     .   

–  ,      

       

    (0,55 / ).      

    0,1%      

 -20° . 

3.2 И      

      , 

      2-2,5      

,    .    

       85  

      10 /   0,001 / .  

      .  

       CaCl2  
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  .     

3.5. 

 

.3.5.       .  
  –  .   -     3  

  ± SD. 

       2,1 

,          — 1,4 

. 

      Ca2+-

   Ca2+-  . 

Ca2+-       

  500      0,1 / .  

     5   

  ё   .   

   3. 
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 3.        
 [22] 

 
  

 
-  

 
, 10-6 (0,1 

/ ) 

0,9 11 

  
  

, -1 

10,2 7,27±0,05 

 , 
 

1,4 2,1 

      , 

       ,   

       

 ё . 

3.3       
   

         

      

 .    :  

     1000 /   3,9 / .  

      .   

         

.       

 .         
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-    23 / .     

     ,    

   .    

,      

  .       ( .3.6). 

 

   

 

.3.6.     Surv-OL    
  (anti-Surv Ab),    ,   

 . 

    ,     

   anti-Surv .     

       . 

   ,       

  ,      

     . 

3.4  щ        
  

 E.coli BL21(DE3) Codon Plus (RIPL),  

 pET-19b – Surv,      LB 

  .       

 .  ,   

  ,     ( -

). -      6M    
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   HiTrap DEAE FF.    

       3.7. 

 
.3.7. 15 % -        (Surv-OL): 

1-3 –      AcNa; 4 –  ;5,6 –    
 ; 7 –  , ё    

      

      

  .       

   ,     

  . 

 

   

 

.3.8.      (   
  ):  
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    (   .3.8):   

         

 150 /   2,3 / .       

     .   

    -Surv    . 

   ,    .   

- ё     pZZ- ,    

         , 

     (Fc)  

 G[23].     ,   

    .  

  ,     

   .    .3.9. 

 

.3.9.       
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  ,      

   ,      

  . 

 

3.5      
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   -     —    

   .    

   . 

          

- ,        

 - ё .     

   :  

1.   ,    

- .     

 . 

2.   -  E. сoli,  

         

 .        

   . 

3.       ,  

      .  

4.    ,   

      

  -  . 

5.     

  ,      

     3-700 / . 
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IAP –  -  ; 

BIR –  IAP  (BIR); 

INCENP – inner centromere protein,   ; 

CPC – chromosomal passenger complex,  -  
; 

HBXIP – hepatitis B X-interacting protein; 

XIAP – X-linked inhibitor of apoptosis protein; 

VEGF – vascular endothelial growth factor,     

SDM – site directed mutagenesis, -  ; 

LB-  (Lysogeny broth);  

SOC-  (Super Optimal broth with Catabolic repressor); 

 – -  -D- ; 

 –  ; 

OL – ; 

 –   ; 

 –  
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