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 Щ  

BPL –    ( -  ) 

BCCP – - -   

MLuc –   Metridia longa 

PCA –     

AviTag –    -   

PCR –    ( ) 

 –   

 /  –  

 – , 10-3  

 – , 10-6  

 – ,  /  

mM –  / , 10-3  

 – , 10−15  

 – , 1 * 10-9  

bp –   

 – , 1000 . .  
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    Metridia longa    

  ,   -

,       

  =485  [29],        

« »        [6].  

       

Metridia longa       

        in vitro [6]  

in vivo    [29, 30],    

 ,   ,  

,      .  

       

,   ( ) -  , 

         

  [2, 28].       

( )      ,   

       [40]. 

      ,  

 E. coli     – - -

  ( ),     

  [10, 11].       

    (BPL),    E. coli 

  birA [8].  

    BirA  Е. coli  

         

  -  ,    

       . ,   

    in vivo  №85  
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    -   BirA  

15   – GLNDIFEAQKIEWHE (№85-11,  

 Avi-Tag),       

   [5, 36].  ,  

     -  

,      

 -  in vivo     Е. coli [5]. 

  -    ,  

       

      [12],  

,       [43], 

  -  ( ) [16],  , 

   (PTM) [13],    

    [37,43]. 

 :     in 

vivo  Mluc  Metridia longa   . 

    : 

1)  -     

 in vivo  Metridia longa    

     -   Avi-Tag  

    -  ΔBirA   

/   TGATG     pET22b+.  

2)       E. coli. 

3)        

 . 

4)     .  

5)        

 . 
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 1.   

1.1    Metridia longa  
  

    Metridia longa   

    ~18,4–24,3 ,  

   [31].     

         

,       , 

  ,     

    [30, 40],    [2].  

       

  ,  

       =485  ( . 1).  

 
 1 –     

 ,    [31] 

 

        

« » (flash)        [6, 41]. 

   ,      

 ,       

  ,         

   [2]. 
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 MLuc   Metridia longa     

  ё ,      

 : 

-   , ,  MLuc7  

 ,   ,   –16,5  [32] 

-    ,   

  , c     ~ 1  

-        , 

    [32, 18]  

-  ‐  ,    

,     [31] 

-   ,  , 

   p    100°C [1; 31],    

 . 

       

      in vitro [6],    

        

,    .  

1.2    Metridia longa  
  

       

Metridia longa       

        in vitro [6]  in 

vivo    [29, 30].  

       

 (PCA),  ,  

 ,   in vivo  

  ( . 2) [31]. 
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 2 –      

   [31] 

      

       

  [15, 38]     

  in vivo       

  [1].      ,  

   MLuc, ё     

 ,    [44]. 

 in vivo    , 

        

     . [4].   

      

      , 

     [29, 7].  

      

   (BRET),    , 

   ,     , 

    ,    

    in vivo   

  .     
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     ( )   

 ,        

   [39]. 

  (HTS)    

      

   . ,    

 MLuc,      

        

[33].      HTS-    

.     , 

       [17].  

 PCA ( rotein-fragment complementation assay)    

   ,   -  

 [29, 23].  PCA     

      

 ,      

      

  [29].     

1.3 / -      
 

( ) -       

      ,   

   ,    

   ( . 3) [28].  

 
 3 –    [28]
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  ,     

 , ,     

   [26].   , 

    ,     

  ( . 4). ,     

       ∼107 −1,       ∼1015 −1. 

.  

 4 –   ,     4 

  [19] 

   -  ,  

  -   [19, 45]. ,   

,  –       

 ,   ,    , 

   1.7×1015 -1,    -

    – 2.5×1013 -1 [14]. 

      

" ",        

  ,   - , , 

,       

  [28]. 

     ( )  

    ,   , 
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  ,      

     [40].    

     ,   

    ,  

  ,  ( ) ,    

 ,    ( )    ,  

  [19]. 

    ,   

  ( ) -  :  

1)   LAB (labeled avidin–biotin) ( )   

 ,  ,     

( , , ),  -    

 ( .5). 

 

 5 – LAB    [19] 

2)  BRAB (bridged avidin–biotin)   

 ( )  -  .   

( )        

   ( . 6) 
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 6 – BRAB    [19] 

3)  ABC (avidin–biotin complex)      

 ,     

  ( ) ,    ,  

      [19, 12]. 

 ( ) -      

        

     [14].  

1.4       

       , 

   ,    . ,   

E. coli     – - -  

 ( ),   -  – ,   

          

[10, 11].  

,      ,  

-   (BPL),    - - . 

BPL       

    ε-    
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 .    ,  

    BPL ,     

 [8].  

   ,     

,  BirA  Escherichia coli. BirA   

   35,5 ,     : N-

 -  ,     -

  ( . 7). 

 

 7 –    BirA [10] 

  E. coli BirA   ,  

     -  

 (bio),   ,    . 

      

  ,     

 (BPL)   .        

   -5′-AMP (holo)   , 

        

      .  

      holo-BirA  

   ,      

 -   (bio),     
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. ,   ,  , 

holo-BirA   - ,      

- -   ( ),   , 

   ( .8) [35] 

 
 8.  BirA   E. Coli  

  -    , 

    , , -  

E. coli (BirA)     >4000    

  [10]. 

1.5    -    -

   

   ,  BirA  E. Coli  

  ,    , 

       .   

 ,    ,   

  ,     
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  - .       

 β- ,          [5]. 

   - -   

( ),       

E. Coli,    87  [27].    

 ,     BirA    

 ,   23   ( . 9), 

      N-   -

 ,   ,     

 ,        .  4 

   -2, -3, -4  +2,   -   

,         

 . 

 
 9 –  ,    BirA 

  ,       

    23     

 ,   14  .  

       ,   

  –   75     

     ,    

  ,       

 [5; 36].   

1.6   in vivo    
    

       

   -  ,  
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      BirA  Е. coli 

       .  

,        

      .     

  in vivo  №85   

   -   BirA  15 

  – GLNDIFEAQKIEWHE (№85-11,  

 Avi-Tag),       

    [5; 36]. 

       Avi-Tag  

   in vivo,   BirA,   

   , ,   . 

 ,       Avi-Tag  

        

-BirA,       

        

Avi-Tag. 

       

    .    

   E. coli, ,   

 ,        Avi-Tag   

N -  C-  ,    100%    

     [21].    

  -   Avi-Tag   . 10.  

 ,    ,   

 ,       

      

,    .  
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 10 –     -   Avi-Tag [3] 

1. 7    

     -  ,  

       

  ,      

  [12],  ,   

,    ,   – , –

  –      [43]. 

  -   

    (ELISA)   

        

 [43].        

     .  

  ,    

       

-  ,    ,   

    ,   ,   
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 ,     ,    

      , 

      , 

    [37, 43].  

    ( ) -   

    ,   

 (PTM) [13].  , ,   

  -   ,  

    in vivo   [23].  

     -     

  - ,    

 ,       

   .       

   ( )   -   

 [13].        -   

     ,  

        -  [16, 34],  

 ,    ,  

  -   . 

  -      , 

 ,         

        [14, 

13].   
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 2.    

2.1.  

   Avi-ML7/ΔBir   Avi-ML7mut/ΔBir   

   :   

pET22b+,  : Avi-ML7, Avi-ML7mut  ΔbirA.  

 Е. соli:  XL1-Blue    BL21-CodonPlus (DE3) 

-RIPL  . 

 1 –     

№  (5’→3’) 
852 CGCAGAAGATCGAGTGGCATGAAGGCGGATCCAATGATGTTAACCGTGG 

853 CGCACATATGGGTCTCAACGACATCTTTGAGGCGCAGAAGATCGAGTGG 

854 GTTTAGCATTAAGTAACTGGATCATCAGCCAGCAAGACCCTTGAT 

855 ATCAAGGGTCTTGCTGGCTGATGATCCAGTTACTTAATGCTAAAC 

856 TTGTCGAGTCATTATTTTTCTGCACTACGC 

 
   :   NdeI («Sibenzyme», 

«BioLabs»)  XhoI («BioLabs»),  T4   («BioLabs»), 

 Pfu-turbo («Stratagene»), Taq-  («Sibenzyme»). 

      ,  

  («Sibenzyme», «Stratagene»  «BioLabs»). 

      QIAGEN: «QIAquick PCR 

Purification Kit»  «QIAquick Gel Extraction Kit». 

    «1 k  DNA Ladder»  «100 bp ladder». 

     : , IPTG 

( -β-D- ) («Sigma»), CaCl2, NaCl, , - -

, , -   («Sigma»),  («Aldrich»), 

 («MolProbs»),    («Sigma-Aldrich»), 

,   («Bio-Rad»),  , 80% 

, 96 % . 
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     , -

, ,   («Bio-Rad»),   

  («Serva»). 

 2 –      

 : 

LB-  10 /   -  («Difco»), 5 /   

 («Sigma»), 7.5 /  NaCl,  7.0 

LB-  15 /   («Difco»)  LB-  

SOC-  20 /  -  («Difco»), 5 /   

 («Sigma»), 0.5 /  NaCl, 20  ; pH 7.5 

  0.04  - ; 0.02    8.0 

EB   Wizard plus SV minipreps DNA purification system, 

«Promega» 

  10 mM - l  8,0; 1 mM   8,0 

NEB4  50 mM  , 20 mM - , 10 mM  

, 1 mM  

TFB  10 mM KCI, 45 m  MnCl2x4H2O, 10  CaCI2x2H2O, 3 

mM HACoCl2, 10 mM K-MES, pH 6.2  

Pfu -Turb   200 mM -HCl, 100 mM KCl, 100 mM (NH4)2SO4,  

20 mM MgSO4,1 mg nuclease-free BSA, 1% Triton X-100 

  50 mM -HCl pH 7.8, 10 mM MgCl2, 25 /  BSA, 1 

mM ATP, 10  DTT 

    

 

0,25%  , 0,25% , 

30%  

 

 

( /   ) 

50  - l  6.8,  2% SDS; 10% ; 50 

  ( ) 5% ß- ; 0,25% 

  

    : 
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№1  50 mM , 25 mM - l, pH 8,0, 10 mM 

 

№2  0,2  NaOH, 1% SDS 

№3  3  NaOAc,  4,75 

 

2.2  

2.2.1   : AviTag-ML7-2C  AviTag-ML7mut-2C 

    

  -     50    

: 40  2 , 5   (10  PfuUltra Stratage buffer), 1   

 (PfuSE, 5U/ µl), 0,5  20 mM dNTP, 0,5   ,  1,5 

 10 mM  (5’  №852  3’  №854) 

2.2.2   : ΔBir -I64  -

TGATG     

  -     50    

: 40  2 , 5   (10  PfuUltra Stratage buffer),1   

 (PfuSE, 5U/ µl, 0,5  20 mM dNTP, 0,5   ,  1,5  

10 mM  (5’  №855  3’  №856) 

  : 

95C – 45  
94C – 20   
49°C – 30        17  
72C – 1   
72C – 6  

 95  –   , 49  –   

, 72  –   

2.2.3  -    «QIAquick PCR 
purification kit» 
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50      5   -250   1,5 

 ,   .     QIAgene 

  1  (10000-15000 / ),    

 .     .   

   500   ,  3 ,  

 1  (12000 / ),   .  

     .     

  250   ,  3     

2  (12000 / ),   .     

    1.5  .    15 .   

     50     (10 mM ris-HCl 

pH 8.5) with 1 mM EDTA,  3     2  

(12000 / ).        . 

2.2.4   

      50 .    

250   94C,    : 5   (10  PfuUltra 

Stratage buffer), 15   ΔBirA-I64  5   AviTag-ΔML7-

C2,    QIAgene (    AviTag-

ML7mut-2C).         30C,   

 20  2 , 1  20 mM dNTP, 1    (PfuSE, 5U/ µl) 

      ,  

,      72C   30    

 ,        53C. 

    : 1,5  5’  №853  

3’  №856,     . 

2.2.5     853/856 

      50 .    

: 35  2 , 5   (10  PfuUltra Stratage buffer), 5  

 Avi-ΔML7- ΔBirA, 1  10 mM dNTP,    1,5  
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 (5’  №853  3’  №856), 1    (PfuSE, 

5U/ µl).     . 

2.2.6      –  
 

      60 .   47, 8 

  Avi-ML7/ΔBirA  6   (10  PfuUltra Stratage 

buffer), 1,5  BSA 50,   (3  XhoI  2  NdeI), 

  2   37 . 

2.2.7   pET22b+ (NdeI – XhoI)   

)   pET22b+ 

 50   pET22b+  6,2   NEB2 10, 1,2  

BSA 50    (2  XhoI  2  NdeI).  

   2   37 .     

  - . 

)   

 2      1   

 CIP (NEB, 10 U/ l)   5- ,   

   1   37°C.  

)     

 :  pET22b+,  Avi-ML7/ΔBirA  AviTag-

ML7mut/ΔBirA        

         40 . 

   ,     . 

2.2.8    pET22b+   Avi-ML7/ΔBirA  
    «QIAquick gel extracktion kit» 

   ,     . 

  ,     QG    

 .       , 

     20% ( . .   
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  ).        

,   1  (15000 / ),    

 .     500   QG  

 1  (15000 / ).   500   , 

   3 ,  1  (13000 / ).  

  250   ,  3 ,  3 

 (13000 / ).     .    

 15 .   30    (10 mM ris-HCl pH 8.5, 1mM 

EDTA).  3 .  -     

 ,     .  

      . 

2.2.9     
     1%     

.      100 .     

    –   (EtBr)  

  1 / .      

  .     

,    ,    

  «1 k  DNA Ladder»  «100 bp ladder».   

    «AlfaImager». 

2.2.10   pET22b+ (NdeI – XhoI)   Avi-

ML7/ΔBirA (NdeI – XhoI) 

      ,  

  40 .    28  2 , 4   ( 4-

LigBufx10), 2  4 - , 2   pET22b+ (NdeI – XhoI),  

     .      3  

2 ,     3  Avi-ML7/ΔBirA (NdeI – XhoI).  

   18   16 .      

 10   64 . 
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2.2.11    E. сoli  

  XLI-Blue   40  LB- ,   

     E. coli  XLI-Blue. 

    37      

  OD 0.6.      2   , 

   10  (3500 / , 4 ).  ,  

   700  TFB ,     

   15 .       2 , (5000 

/ ),  ,     200  TFB. 

     100    6   (  

)    0  30 .   heart-shock 

   45   42 ,        2 

.       1:5  SOC (500 ),  

  1   37 .    LB-   

 (200 / ),    -    20 

.      4  (3500 / ), 

 2/3 ё   ,      

.      ,    

,      37    . 

2.2.12    PCR 

          

  200    10  2 .   mix    

 20 .   : 5.5  2  + 10  2 ,   

, 2   ( 10 Tag buff), 0.8  20 mM dNTP, 0.7   

(10 mM 5’  №37  10 mM 3’  №38), 0.7  Tag polymerase 

(5U/ ).  mix     .  
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  : 

95C – 30  
94C – 20   
51°C – 30        25  
72C – 1. 2   
72C – 7  
 4 C – 30  

       . 

2.2.13      E. coli  XLI-Blue 

    QIAGEN. 

    E. coli  XLI-Blue  ~ 6  LB- 

,   (  200 / ).   

 2      8000 /  2 .   

 500   P1  .  500   №2 (Lysis solution), 

     .   700  

 3 (  , Buffer N3-Neutralization buffer),  

,  10  (16000 / ).   

       ,  1 

,     .   

,    500   PB.  1 , 

 1 ,     .  

   500   PE.  3 , 

 1 ,     .  

   250   PE.  3 , 

 2 ,     . 

    200  70 % ,  

2 ,     .     

   1,5       15 .   
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    80     1 mM EDTA, 

 3 .   2     

   . 

2.2.14   

 6.5  2   1   NEB2 10, 0,2  BSA 50  

  (0.4  XhoI  0.3  NdeI).    

 1   37 .       

- . 

2.2.15       
 . coli,  ,   200  LB-  

    200 ng/ml  100 ng/ml   

 37 ˚  220 / ,    (OD) ~ 1,2  

 .     

    IPTG,    0,25 mM, 

     28 ˚ . 

   200     10   

(20 mM -HCl pH 8.0, 1 mM EDTA -  №1)    

 0˚  (10  x 6     1,5   ).  

 (14000g (rcf), 20 )    

 (  . t˚=23) 

1. 20  0,1%  -100 (100 )   №1.  

(      ). 

 20   14000,   

2. 20  1  NaCl   №1.  (   

   ).  20   14000 

g,       . 

2.2.16      

    200    1 : 4  -

HCl (382 mg) + 5 mM EDTA      1 ,  
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 10 .  14000 /  (    / ), 

 40 mM 1  Tris-HCl pH 8.3 + 15.4 mg  DTT   2  

,   . 

    30 : 20 mM Tris-HCl pH 7.0; 150 mM 

NaCl; 0.3  , 0.02 % NP-40, 10 mM MgCl2, 5 mM GSH, 0.5 mM GSSG, 

  4˚ ,      .   

    1    ,   1 

  4˚ .       5 

 1  CuCl2 (0.16 mM).      3 , 

     30 .  

      (  -003, 

 « », ).    ,  

    Amicon-Ultra-15. 

2.2.17     

1)     5 ml HiTrap desalting   : 

20 mM Bis-Tris-propane pH 9.3, 50 mM NaCl, 1 mM EDTA, 0.01% NP-40, 5% 

glycerol, 20 µM DTT.  

2)   aniIEC   5 ml HiTrap Q HP  

  ,    (  ),  ~1 ml/min 

3) -  (SEC)   «Sephadex75»   SEC  

: 20 mM Tris-HCl pH 7,5- 7,5, 150 mM NaCl, 1 mM EDTA, 5% glycerol, 

20 µM DTT.  

    : 20 mM Bis-Tris-propane pH 

9.3, 1 M NaCl, 1 mM EDTA, 0.01% NP-40, 5% glycerol, 20 µM DTT 

2.2.17      

       12.5% 

  ( )    [18].  

 ,    : 

1)  : - 500 ,  – 5 , PSA 10%– 10 .  

         . 
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2)   12,5%: H2O – 769 , Buf B ( - l, 1M, pH 9.0) 

– 1407 ,  – 150 , SDS 10% – 37.5 , D – 7.5 , PSA 10% –15 

.    ,      

,          . 

3)  : H2O – 500 , Buf  ( - l, 0.5 M, pH 6.8) 

– 250 ,  – 150 , SDS 10% – 20 , D – 5 , PSA 10% –10 . 

  ,  15    , 

  ,   .  

    , ,   

(TGB-buffer 4 (500 ): Tris – 6 , Glycine – 28 , SDS – 2 ) ,    

  .  

,      3 ,  

  Hamilton,      

  .    – 250 V, 10 mA (const), 

300 . 

    :  G-250–2 , 

  – 45 , 50%    – 454 ,   30   

 ,  .    10%  

, 2    15 .  
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 3.     

3.1     in vivo 

    Avi-ΔML7/ΔBir -I64  

 Avi-ML7mut/ΔBir -I64    pET22b+ 

  . 11. 

 
 

 11 –    Avi-ΔML7/ΔBir -I64   Avi-

ML7mut/ΔBir -I64    pET22b+ 

  Avi-ML7,      

-  ,   15   

GLNDIFEAQKIEWHE (№85-11  AviTag),     .  

№85-11     NdeI      

 ( ) : №852  №853     

  N-     Metridia longa - MLuc7, 

    2 /   -  (   ).  
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   №852  №854 ( . . 1),   

    5’  №853 ( . . 1),  

   №85-11     NdeI.  

  Avi-ML7mut     

 ,      

Metridia longa - ML7mut,       

 .      . 12. 

 
 12 –   :  –  Avi-

ML7mut;  –  Avi-ML7; 1 – -    100 bp ladder; 2 – 

 

   ΔBir      

,    5’-    ΔbirA  

64  ,  N-  -

 ,     -

  E.coli [9, 10].      

   №855  №856 ( . . 1). 

 birA       

  Е.coli,      

       birA. 

    . 13. 
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 13 –   : 1– -  

  100 bp ladder; 2 –  ΔBir  

    Avi-ML7  ΔBir ,   Avi-

ML7mut  ΔBir       .  

       

:     20   4  -  

       94C  

 3        30   

 30C.  

         5 

  72C        

.    7   ,    

 3’  №856  5’  №853 ( . . 1)    7 

.      . 14. 
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 14 –     : 1– -  

  100 bp ladder; 2 –  ΔBir + Avi-ML7, 3 –  ΔBir + Avi-

ML7mut 

       

     NdeI-XhoI  

        . 

   :  pET22b+   Avi-ML7/ΔBirA  

Avi-ML7mut/ΔBirA    -   1% 

.         

   .       

 . 

  Avi-ML7/ΔBirA  Avi-ML7mut/ ΔBirA  

    pET22b+.   -  

        1:2.  

      E. coli  XLI-Blue  

    ,  ,   

    Avi-ML7mut/ΔBir      

  Avi-ML7/ΔBir .    

  ,     

      ( . 15). 
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 15 –    E. coli  XL1-Blue: 1 – -  

  100 bp ladder; 2,3 –     Avi-

ML7mut/ΔBir , 4 –     Avi-ML7/ΔBir ; 5 –  

       

     ,   

        Avi-ML7mut/ΔBir   

    Avi-ML7/ΔBir .    

   ,        

  ( . 16)     («QIAGEN»).  

 
 16 –    . 1 –    

 1 kb NEB; 2,3,7 –      Avi-ML7mut/ΔBir ; 4,5,6 – 

     Avi-ML7-ΔBir . 
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  XhoI  NdeI,     , 

      Avi-ML7mut-ΔBir   

 . ,    Avi-

ML7/ΔBir      ,      

,         

   ( .17) 

 

 

 17 –  : 1 – -    100 bp 

ladder; 2,3,7 –      Avi-ML7mut/ΔBir   

; 4,5,6 –      Avi-ML7/ΔBir   

. 

 ,     , 

   №1,6 (  2,7),   Avi-ML7mut-

/ΔBir ,    №3,5 (  4,6),   Avi-

ΔML7/ΔBir ,   ,    

  " "       

    ( ).  

 ,     №1 (  2)  №5 

(  6)   .  
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 Avi-ML7/ΔBir   Avi-ML7mut/ΔBir     

   №5  №1 .  

3.2       
  E. Сoli 

       

BL21-CodonPlus (DE3)-RIPL    .  

      ,  

   E. coli,   SDS-   .  

      ,    IPTG, 

   ,     ( )  

,       

.  

  ( .18)     

   –       

 2  5      17,7 kDa. 

  ,        

        -   

 4  7,    3  6,     

. 
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 18 –      : 1– 

  ; 2 –    №5; 3 –   №5; 

4 –    №5 ( ); 5 –    

№1; 6 –   №1; 7 –    №1 ( ), 

8 –    

      

 birA (  4,7)      

 ( ),         .  

     ,    

 ,  ,   

       -  

,       

    [26]. -   TGATG  1  

       ,  ATGA 

    2   [20], , 

,  BirA     .  

3.3   ,   . 

   . 
   200     , 

 20 mM -HCl pH 8.0, 1 mM EDTA.   

     (  . t˚=23) 

,  0,1%  -100  0,9% NaCl,   

 ,    .  

   .19 (  2). 
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 19 –      Avi-ML7: 1 – 

  , 2 –   , 3 –   4 M 

-HCl  Tris-HCl 

          

     .  IB  

     4  -HCl c 5 m  

EDTA   1    .    

          

40 mM Tris-HCl pH 8.3  100 mM DTT    ,   

.      / .  

    ( . 19)   4 M -HCl 

       

,     Avi-ML7     . 

,   ,     

  birA,       30 kDa 

(  3).   ,      

     . 

3.4     . 
    . 

    ,   

,   -    



39 
 

 ,   .     

   (DTT),    

 ,  50 mM,   2  ,   

.      (GSSH)   

  (GSH)  5:1 mM,    

GSH     0.5 mM  1 mM.  

   . 20,   (  №2),  

 ,    ,   

    CuCl2,     

    S-S . ,  

 -  ,   

 ,    DTT   

 GSSH. 

 

 20 –    Avi-ML7mut   : 

 №1 -  ,  №2 -   

      

  ,   2,8 ,    

  ( . 20). ,    ,  

0

200

400

600

800

1000

1200

1400

1600

1800

2000

0 2 4 6 8 10 12 14 16 18

Ак
ти

о
ть

, у
.е

. *
^

6

В е я, ч

Рефолди  № Рефолди  №

uCl2

uCl2



40 
 

   -     

    , , , 

 Metridia longa    . 

 3.5      

      ,  

     (pI) .   

   ,    ,  

c  pI,     0,5 .     

  pH 9.3,  pI,   8.06  8.05  

  №1  №5.  

      

   622 l.     

( . 21),       

  E. coli,    birA (  2,3).  ,  

,      

,       (  4). 

 
 21 –       

: 1-   , 2,3 – .  622 l Avi-ML7 

(     ), 4 –   /  .  622 l Avi-

ML7, 5 –    
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     5 ml HiTrap desalting.  

  ( . 22 )    ,   

 2 .u,       BirA.  

    ,   83%   

.   (79%)     

№2–6,        

.  

 №7, №9  №11,    ,  

  /    .   

      , . .  5% 

 ( . 22 )     ( . №7, №8  №9).  

  SDS –  ( . 22 )   

   ,  2  №7  №9 

    2 ,       4–5.  
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 22 –   Avi-ML7   HiTrap desalting: –  

,  –   SDS –   : 1 – 17%  №7, 2 – 20% 

 №9, 3 – 13%  №11, 4 –    

    (   ) 

  ,     (aniIEC)   

 E. coli,     birА,     ,    

          

 ( ),     HiTrap Q HP 

   ,        

 . 

  (aniIEC)    5 ml 

HiTrap Q HP.       №2-6 

(  ),  ё    ~2.65 .    

  ( . 23)   ,    

  .  

 
 23 –    Avi-ML7: 

   –   (a.u),    –  

 NaCl 

    ~12% ,   

        / .   76% 
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,      –  ,   

62%   №5-16    (Flow).  №3 (  

  Flow), №18 (     12% ,  

 )  №22 (  ),    

 / ,   . 

      SDS –  ( . 24) 

 ,      ,   

   NaCl.  ,    

  (    ) +    

,     9-12% (  5), , ,  

    ,    ( . 24, 

 5)   .     

  birA,      (  6)  

   E.coli    .  

, ,      100%    

 . 

 
 24 –    SDS –   : 1 – 

  , 2,3 –   435  aniIEC  SEC 

(     ), 4,5,6–  aniIEC  

№3, №18 (~24% )  №22 , 7 –     
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        (SEC)  

 Sephadex 75.  №5-16  aniIEC   435  

   SEC-   pH 7.5.    . 20 (  2,3)  

  -  (SEC)   ,  

 .    ( . 25)  ,  

   , . .      

. 

 

 25 –    Avi-ML7 –  -  (SEC) 

-   Avi-ML7mut     

 (NP-40),          

-     255 mAU,    ( . 26). 

 NP-40 ,    ,  

       

  ,     

    .  SEC    

    -   3 ,  36%   11%  

. ,   NP-40      

      . 
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 26 –    Avi-ML7mut –   -  

(SEC)   

3.6     
   . 

       

 №4-6  №4-7  -     

: ~110   Avi-ML7  ~238   Avi-ML7mut.  

    ,   

   100%    1:1.  

    Avi-ML7mut  3 201 

600 000 . . ,   Avi-ML7 – 403 480 000 –   

  ,   12%     

. 

      

   SDS –   .  

  ,      

  ( . 27 ,   2,3  1,2 ).  
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 27 –   :  –  Avi-ML7mut: 1 – – 

  , 2,3 – . Avi-ML7mut . (     

), 4,5,6 – 1 . . . +2,3,4 .   

(  ),  –  Avi-ML7: 1, 2 – . Avi-ML7 .  110+110 .  

( .  .  ), 3 –    

      

  -     

,  .    . 27. . (  4,5,6) 

  Avi-ML7mut    .  

      ,   

       .  

,      .     

 ,      , 

      . 
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1.   -   Avi-ML7/ΔBir   AviT-

ML7mut/ΔBir    /   TGATG,  

  in vivo  Metridia longa  

   pET22b+.   

 . 

2.          

E.coli ,         

,      ,   

     . 

3.        

     (IB): ,   IB  

 4M -HCl     

    ,      

E. coli      . 

4.       

,   -     

:   (DTT)    

     50 mM,   

      

(GSSH)     (GSH)   5:1 mM.    

     ~  2,8 . 

5.     Avi-ML7  Avi-ML7mut 

     .   

  - ,  SDS-  

 .
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