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1.        

(  ) 
 

1.1   

 
     –   100    

   ,   

  (  )       

 ( ).        

  ,       

 ,       

   . [3, 6]  

      

      .  ,  

   ,  , -  

   , -    

   ,  , 

       « »  « » 

      ,    

,        , 

  ,  ATP  . [2, 8] 

           

 :   .  

        

     .   

     .   

       

 .     α- .     

 -       



 8 

    ,      

.  [7, 8]  

        

,   ,    

 ,  , , ,  – 

 .      

      .   

    – ,   .  

    β-  (  ) [7, 

8]. 

 

1.1.1    

 

      , 

 , ,    .  

       

 –      

   ,   

. 

         

 (  ).     ,   , 

   ,  ,     , 

      . [1, 3, 14] 

       

 ,       

,      

   .     

   ,     

 –      
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. [3] 

 

1.1.2    

 

     , . . 

    .   

     ,  ,    

      .   

        

  . ,    

        . [3, 6] 

      

     ,    

       

   .    

   α-   β- .    

    50-70%     

 . [6, 14] 

  α-          

 ,     .   

   ,    

       , 

         

(  1).      

      .    

  3,6  . [3] 

   α-     

 ,    -  

 .  ,     
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 ,     ,     

          

 ,        

 α- .     ,    

    ,      

 -N-CH- .  ,    ,  

    ,   ,   

          

 ,   α-  .   , , 

   .     

   α-  -     

,   , . [3, 6] 

 

 1.   -      , 

     [2] 

 

 ,   α-    , 

       . 

      ,   

    ,     
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.          

    .    

        

   N-  C-  .   N-

      , 

    .   

        

  .  -   

,      . [6] 

  ,       , 

           

. [6] 

β-  –  ,      

        

    .     

    .   

         

,       

 (  2). [6]  

 
 2.      β-   [2] 

 

 α-   β-     . 
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 α-   β-   ,   , 

  ,   

.      

 ,      

  . 

 

1.1.3    

 

        

  ,  α- , β-   

 . [2] 

      

    .    

   ,     

 . ,    .   

         

      

 .      

  (- , - ONH, SH- )   

.  ,     

  ,     

     .    

  SH-    ,     

      ,  

   ,      

      .  , 

     ,   

 3 [2, 3]. 
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 3.  ,    ,   

    : 1 –  ; 2 –  

; 3 –  ; 4 –   [3] 

 

1.1.4 Ч    

 

       

  -   

,    ,   ,  

 ,      

         . 

        , 

      : , 

, . 

 

1.2    

 

         

 ,       

:  (Tyr),  (Trp)   (Phe). 

       ,  

   ,       

,    ( ,     
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  ). ,     

   (  280 )    . [5]  

 

1.2.1   

 

     280     

     ,   

   -     ,    

  90%   . [5, 14] 

,       , 

   :     280 ,  

  ε280 = 5500 -1 -1  288   ε288 = 4500 -1 -1, 

  265  (ε265 = 4500 -1 -1),     220   ε220 = 

36000 -1 -1 (  4). [5] 

  ,    250  290 ,  

   : 1La  1Lb. ,    

    ,    

       

.        

 1La ,    1Lb  . 

[19] 
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 4.          

 . [5] 

 

       

,   ,     307  353 ,  

        

    . . ,   

       . [5] 

1.   .      

,     ,  

        

,       308 . 

2.   S.      

,        

 ,        

 1:1  ,  ,  .  

  S    ,        

 I.       

   316 . 

3.   I.     

  ,      

 2:1     ,  

    330    48-50 . 
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4.   II .    

     ,    

    .   ,  

  340    53-55 . 

5.   III .      

   ,     .   

 , ,    II ,    

          

 ,        

       .  

  352    59-61 . [5] 

 

 
 5.     ,  A, 

S, I, II, III . [5] 

 

        

    ,   

         

  . ,     

       

         

 . [5, 9] 
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, . .    . [5] 

       

       

 : 

RNase T1: Trp59   S; 

Luciola mingrelica: Trp419   II ; 

HSA: Trp214   II . 

 

1.2.2    

 

  ,     

 ,    .  

    , ,   

   ,    ,   

 ,           

 .   ,   

,        

     1. [12] 

        ( ) 

     .   

      , . . 

      ,  

   . [12] 
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 1 –    ,    

  [12, 30, 25] 

 * +  →      

   

  

 

 

1 * +  →  +  +  
1 * +  → * = - 

I-, Cs+, Br 

2, NO,  

   1 * +  → 1 - + +   , 

,   

  

  1 * + 1  → 1( )*  

  1 * +  → 1( )* 
1 * +  → 1( )* 

   -

 

  * +  → ( -)* + *       

  * +  → ( +)* + - 
1 * + 1  → 1  + 1 * 

1 * + 1  → 1  + 1 * 

,   

   –  , * –   ,  –  , 

 –    ,  –  . 

 

1.3   

 

        

   ,   ,   

  ,     .  

  ,      

,  ,      

 , . .     . 

       

 .      

    ,     . 
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   , -   ,  

         

 ,     ,  

 . [3, 6] 

       . 

      , 

,    ,    

        

      ,   

 ( , ,    

,  ).     

 ,    (    

    ),    

,      ё   ( , , 

  . .),       -SH ,  

        . 

  pH   -   

   ,    

       . 

      .  [3, 

6] 

 

1.4   
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  ,      

    .  

        

,   , ,   

-  . 

 

1.4.1   

 
 – ,    

 ( , , - ,  ), 

        

   ,       

  .  

-      

 ,       

/    .   

          

,   , ,  

   . [10]  

     (LH2) 

     Mg2+   -

 ,    ,  

      . 

 ,   ,   

 6. 
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 6.       ,  

  [11] 

 

      –   . 

     c  –   (1)  

-5’-  ( ).    -  

    c ,    

       – 

-  (2)  .   -  

  ,     – 

 (3).      

,       

 –  (4)   -  

.    -  

,   .   

     ,    

 . [11] 

     :  N-   

 - ,    .  

  Luciola mingrelica,   548 

 ,      (  7). 

       Trp  

 419,    , 27  Phe  
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19  Tyr.      .  

   60,5 .      

 ,      (62, 86, 146, 

164, 284),   –  (82, 260, 393). [4] 

  Luciola mingrelica  α-   β-

 (13 α-   11 β- ). 

 

 
 

 7.  Luciola mingrelica     (LO)   [10] 
 

1.4.2  

 
  (RNase)  ,   

  ,    : (1) 

   2 ', 3'-   

   (2)     3'-

 (  8). [17] 
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 8. ,  RNase 1 

 

 1    Aspergillus oryzae  αβ-

,   104      

  59 ,     ,  β-

,    ,     

.    4  Phe  9  Tyr. 

      10.   

  11,13 .  

 
 9.   RNase T1 (PDB: 9RNT) [17] 

 

  RNase T1   

 -   - ,   α- .    

  β-  (β   β ).  ,   β1–β5 ,   

    .    

  -   α- .   
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  (Cys2-Cys10  Cys6-Cys103).   Trp59 

  α-      β1  β2-β3. [17] 

 

1.4.3    

 

 –   ,      

    ,     

   -   .  

      (I, II, III), 

     ,    

    (  10).   HSA 

  585       

 214   II .      67   

 17  . [22] 

 
 10.   HSA [22] 

 

,        . 

         

,      ,    

 ,   II  ,   I    

.        . 

[21] 

N → E → I → U, 
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  N –   , E –  , I –  

, U – ,   . 

 

1.5 -  .   TCSPC 

 
 

      ,  

        , 

 -     

. 

      

       , 

  ,      

   .  

        

     ,  

       (TCSPC).   

        

 ( ).          

   ,    , . . 

        

       .  ,   

     ,    

   ,     

              

  ,    .    

      11. 
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 11.      [24] 
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2.    

 

2.1    

 
    :   Luciola 

mingrelica (« », ),  T1  Aspergillus oryzae (Sigma), 

   (HSA) (Sigma, USA).   

  ( )  (Tris)    

(Sigma-Aldrich).       

(Panreac). 

       

  Cary 5000 (Agilent Technologies, Australia)  

 Fluorolog-3 (Horiba, JobinYvon, ) .  

      

        

   DeltaHub (Horiba, Jobin Yvon, ). 

       

 Ohaus Pioneer. 

pH         pH-

 Seven Compact (Mettler Toledo, ). 

       

 -454 2  ( , ). 

      0,2 / , ё  

       

  280  (  2). 

 

 2 –     

 FLucLm RNase T1 HSA 

ε280, -1 -1 30 490 11 068 35 340 
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2.2.   

 
        

.     Tris-   (50 ,  

7,8).        0-9   

 ,      

. 

       

10 10  10 2    4  0,8 .      3150 

        ,  

600     . 

      20º . 

     300 – 600 . 

        296 

   300-450 .     5 . 

      ,  

    .  

        

305-419 ,   4    27 / .   

      

Ludox.  

 

2.3   

 
       

  Microsoft Excel  Microsoft Origin Pro 8.1. 

        

       

 DAS6 (Horiba, JobinYvon, ).    

      ,  



 29 

    ,     

 .  

         

  :  

 

, 

 

 

(1) 

 

  τἰ -  ,  

 αἰ -   ἰ-  . 

      

  :  

 

 
 

 

(2) 

 

  Iss –    

 fἰ (λ) –  ἰ-        λ.  

         

       (GC), 

  : 

 

,







ii

iiiGC


 

 

(3) 

 

 i  -      i .  

   (    

   ) ,   

,  :  
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,
))exp(1(

)(

0

21
2

dx

xx
AA

Ay





  

 

(4) 

 

 x –  , y –    

(   ,      320   

350   .), dx –  , х0 –  . 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 

 15 ,        
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3.    

 

3.1       

 

3.2.     
 

3.3.          

  

 

3.4.   ,    -

        

 

3.5.       

  

 

3.6.     Luciola 

mingrelica  Lampyris turkestanicus 
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Ч  

 

        

 :   Luciola mingrelica, 

 T1  Aspergillus oryzae    . 

        

      

.           

        

  (I320/I360)     (GC),  

     .    

      ,  

  ,  ,   

        .   

    τ1  τ2    

 ,     

,         . 

 ,     

    ,  

   .   

    ,   

     . 

        : 

1.      T1 

      τ1 

(  2,5  2,2 )      τ2 (  6  3,9 

);  HSA      

 (7  2,3 ). 

2.          

     , 
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  ,   ,   

 ,      

    3,1-3,2 ,        HSA 

        

. 

3.       

 –   Cys393,       

     .    

      Glu58, 

      .  

  HSA    . 

4.         

   ,      

        . 
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 Щ  

 

I320/I360 –        320   

360  

GC –    

I320 –      

max  –    

LH2 – D-   

 –   

 –   

Trp –  

FLuc  Lm –   Luciola mingrelica 

Tyr –   

Glu –   

- –    

His –   

Cys –   

Phe –  

LO –  

R-  –   

HSA –    

FLucLm –   Luciola mingrelica  

RNase T1 –  1 

SASA –  ,    

RMSF – c       

(    ) 

Lys –  
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