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1   

 

1.1  ,   

 

     300 ,  

.     

     .  Cupriavidus 

latus, Azotobacter vinelandii, Pseudomonas oleovorans,   

    Escherichia. coli, Cupriavidus eutrophus, 

Klebsiella aerogenes.    ,  

    [2]. 

Ralstonia eutropha -  ,   [38].  

   –  ,   

     80-90% (3- ) 

( 3 )       , 

   [3, 30]. Ralstonia eutropha –   

,           

  [19]. 

      

    . , Pseudomonas sр. 61-3 

   : (3- ) – 1,  (3-

- -3- ) ( 2). 1 – ,  2 

– ,   3  ,  4-

12  .  Pseudomonas sр. 61-3,    

  ,  1  2   

         [30]. 

 R. eutropha  Pseudomonas sp.,   Caryophanon 

latum [22], Rhodococcus rubber, Acinetobacter sр., Chromatium vinosum, Bacillus 

megaterium, Paracoccus denitrificans [30], Rhizobium etli [15]   . 
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     –     

.        

  (  1). 

 

 1 –        

(Collins, 1987; Lee, 1996) 

 

 

 

, $  / 

 

 ,  / 

  

 

 $  /  

 

 220 – 493 0,38 580 – 1300 
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  200 0,33 1180 

 220 0,42 520 

  71 0,33 220 

 

 
69 0,20 340 
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 (    , , ,  ), 

 , ,  ,  

     .,    ,  
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1.2  

 

    ,  

   -       

      

(   ).   , 

   ,  – 258 .    [3].  

    ,     

 ,     

  [15, 50]. ,     

     ( ).  

   ,    

,  .    : 

•    –   ,  ,  

  – 3-   –     

 ; 

•      , . .    

       ; 

        

   , ,   

; 

•     ,    

    (  , , 

    ); 

•       ,  , 

,  CO2  H2,    , 

   ,  , 

        

[3]; 
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        [51]. 

 

1.2.1   

 

    ,  ,  

  ,      

  ,   (   ),  

     [3]. 

       

,       

  [54, 55].      

150    ,     [3]. 

     ,  

    ,      

: 

1.  – ,      

   3-   5-   ; 

2.  – ,     6  14  

; 

3.  –     17  18 [5]. 

     – (3-

) ( (3 ))   3-   3-

 [4]. 

 

1.2.2 (3- ) 

 

     ,  

  (    ),  (  ),  

 (  )     . 
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(3 )       . 

 (3 )       90%  

   [39].  

(3 )         

         

[35].       ,    

 ,    .  ,   

      ,    

   [33].  

,  , 8-12 / ,     0,2  0,5 

  Ralstonia eutropha [30]. 

(3 )     .   

 (3 ),         

    25  [39]. 

  -      

     ,    - 

.        

(3 )    [23].    

   ,  ,  

          [19].   

    ,   2  [4].  

    ,    

 .       

 ,      

«carbonosome» [56]. 

   (3 )   

 ,     . 

    17 ,      

,     (3 ):  -

 - PhaP1 - PhaP5,      (3 ); 
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 (3 )-  (PhaZs),  3 -  (PhaZb, PhaZc  

PhaYs),       (3 ) -  

 [ -  (PhaA), -   (PhaB1)  

(3 )-  (PhaC1)]  phaCAB  [38].  

 -   ,   

    (3 ) [39].    -  

    .    

      ,  

    [30].  

(3 )-  (PhaC1)     (3 )  

   3- -CoA.   

 -   – (3 )-  - PhaC2 ,  

     (3 )    

.  (PhaPs),   PhaP1,    

       . (3 ) 

 (PhaZs)      

( )    .   (PhaZb, 

PhaZc)      3-  

(3 )    .   (PhaRs) 

     [56]. 

   PGAPs,       

PGAPs    .  ,  ,  

     (3 )    

-     PGAPs,   

     [38]. 

 

1.2.3    
 

      : 
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1.  .   3    

 ,      [28, 54, 40]; 

2.  « » [52].  -    

       

 ,      ,  

 .        

   ,       

[54]. 

3.    [52]      

  R. eutropha.   ё   

,  « - »,      

 .      ,   

   ,   ,   

.  ,   -   

   ,   -   

  [3]. 

 

1.2.4 Ф -    

 

    ,      

     ,      

    [3].      ,  

           

     [5]. 

     , 

  ,   ,   

       

.        

- ,       

 .    –    
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. ,  (3- )    

          2,3  3,2 

[5].  

      

    [5].    

          

 [3].       , , 

     ,    

,       . 

    –   

( , ,   - ) [5].   

        

   [3].  
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1.3  

 

 ( )     

  ,    75% 

  5-10%       [43]. 

      

  ,      

      [14].     

 :    –    [59],  

      , 

  ,   ~ 10 

  [14]   ,   

 « » [43].      

     1. 

 
 1 –      [Tortola et al., 1989]. 
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 [44].  « »      . 

  1892 .       

  — . 

,         

,    [25].   

     ,      

 [62].  

     ,   

        .   

       

,     

  ,     [57].  

 -      

 4 (TLR4),      

 [13].    , ,   

  [41].  

 

1.3.1   

 

     ,    

  .        

       E. coli.  

  E. coli     - UDP-N-  

(UDP-GlcNAc).  ,  , 

 UDP-GlcNAc   -1-P,   Kdo2-  A, 

    A, , ,   (  2) [57]. 
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 2 –        E.coli [57] 

 

      Kdo2-  A [42].  

    ,     

       . 



18 

 

   - UDP-GlcNAc.    

   LpxA, LpxC  LpxD.  

    3-  ,  2-  

3-   UDP-GlcNAc,     UDP-

-GlcN (  2) [56].  

 , UDP- -GlcN   LpxH,  

    X [16].    LpxB  

 X    - UDP- -GlcN,  -1-

P [20]. ,     - LpxK, KdtA, 

LpxL  LpxM ,     

. LpxK   ,   40-

 -1-     IVA [26]. KdtA  

 ,    3- -D-

 (Kdo)  60-   IVA.  Kdo2-  

IVA   ,  LpxL  LpxM,   

 Kdo2-  A (  2) [17]. ,   10-15 

,    core-lipid A [57].  

     ,   

    .   

         

    ,     

  [36].  

        

:  « »,     A   

,     -  [37].  

 E. coli  Salmonella ,     

    : gmhD, waaQ  kdtA [46].  E. 

coli K-12  gmhD    gmhD-waaF-waaC-waaL,  

      [48].  waaL 

  ,    O-   
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  A (  2) [61]. WaaQ-   7-9 , 

 ,      

     [17].  

O- ,   ,   

    [42].  

O-     .   

  ,   .    O-  

    .  O-   

   ,       O-

 .  O-     60  S. 

enterica  164  E. coli [12]. 

      

,   A  O-    

   ,  O-  

    Wzy  Wzz     

 A    WaaL,       [12]. 

 

1.3.2   

 

 Wzx  O-    

     ,  

MsbA       A.   

  , O-    

Wzy  Wzz,  -  , ,   , 

      WaaL,     

 .  LptA, LptB, LptC, LptF  LptG,   

      

     ,    

 LptD  LptE       

 [57]. 
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 -      MsbA 

[22]. MsbA    [60].  O-

        Wzx [32].  

,        

       

  .   LptA,  

LptB,    LptC, LptF  LptG,     

 LptD  lptE [16, 18, 20]. LptB, LptF, LptG, LptC  LptA,  

     .  LptA, LptB,   

    ,    .   

 ,    ,   

 LptD  LptE [49]. 

 

1.3.3       
   

 

       [25].  

        ,    

  .     

   ,     

TLR4 , , H. pylori [53], F. tularensis [47], L. pneumophila [27], 

Porphyromonas gingivalis [21]  Chlamydia trachomatis [29].  , 

      A      

TLR4 [45].  

F. tularensis,       , 

       - , 

   TLR4 [58].  

          

. Yersinia pestis     .  , 

     21-27°C, Y. pestis   , 
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    ,     (37°C) 

Y. pestis   A,     .  

          

 TLR4,          .  Y. 

pestis      [34]. 

    Salmonella     

    TLR4 , ,   

        [31].  

A  Sinorhizobium meliloti,  ,  Brucella abortus, 

   ,   

,      [24]. 

 

1.4 Ф  

 

     . 

          

   —    [10]. 

      

:   ( ),  ( ), 

 ( ),  ( ), 

 ( ) [40].   –   

-   ,    . 

         , 

    ,     

 : , , 

  [1].   , 

  .   

 , , Escherichia coli  

,    [9]. 



22 

 

,    ,    . 

    (   

 ),      3-

.        

.     .    

    , ,    

,      ,  

   [11].  

,       

,   .    ,   

      

. ,   ,     

    , 

 [8]. 
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2    

 

2.1   

 

       

Cupriavidus eutrophus B-10646.      

   ( ).  

 : 

: Bacteria 

: Proteobacteria 

: Betaproteobacteria 

: Burkholderiaceae 

: Cupriavidus 

: C. eutrophus 

: C. eutrophus B-10646 

        

      . C. eutrophus 

B-10646    3-5 /      

 :  ,  ,  

 –        , 

 -    [6]. 

 

2.2  .    
 

 

      –   

,   Na2HPO4·H2O – 9,0; KH2PO4 – 1,5; MgSO4·H2O – 0,2; 

Fe3C6H5O7·7H2O – 0,025, NH4Cl – 1 ( / ).     

  ё  3     1  .  

 : H3BO3 – 0,288; CoCl2·6H2O – 0,030; CuSO4·5H2O – 0,08; 
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MnCl2·4H2O – 0,008; ZnSO4·7H2O – 0,176; NaMoO4·2H2O – 0,050; NiCl2 – 0,008 

( / ).        ( )  

 10 – 12 / .         

      ,  . 

      1    

 0,5    -  

«Incubator Shaker Innova®  44 («New Brunswick Scientific», )  

30°C  200 / .    72 .  

       

.  

       

UNICO-2100  λ=440  (    1 );   

       

   1:5.  

   ,    

[   ., 1972].     2   

,  (Centrifuge 5417 R, «Eppendorf», ). 0,5 

      25 . ,  1  

   1     (50  

   50  95 %-   )  3  80 %  

 .       

  .     

 20   t=80 º ,    .  

     UNICO-2100     

540  (    5 ).     

 . 

       .  

 20     (Centrifuge 5810 R, 

«Eppendorf», ) 10   6000 / ,     

     (Centrifuge 5810 R, 
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«Eppendorf», ).    .  

        

.        Sanyo («Sanyo 

Electric Co., Ltd.», )  105 º  24 .      

      Adventurer, «OHAUS», . 

        ,  

,    . 

 

2.3      -

   -  

 

   :   3,9-4,5   

  0,85  , 1   , 

 0,5     1  ,  0,15  

  .      

  2  40 .    1   

.    - -  

Agilent Technologies 7890A c   Agilent Technologies 5975  

(«Agilent», ).  

 

2.4     

 

   -    

     (Agilent 

Technologies 1260 Infinity, ),    (Fluka, 

, ).   ( )   

( )  ,  ( ). 
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2.5     

 

    ,   

   (2:1)        

 .    12 . ,  

  ,    .  

,    Rotavapor R-210 (BUCHI),   

      .    

  .      . 

    3      

 . ,  ,  .  

     Rotavapor R-210 

(BUCHI). 

 

2.6    -   

 

 24, 48  72      

  50     .  

 (Centrifuge 5810 R, «Eppendorf», ) 10   6000 

/ ,         

;    .  

     1–2 .  

   5       68°   

 5 .    5  90%-    

   1     .   

  4°    (Centrifuge 5810 R, «Eppendorf», 

)  4000 /    20 .     

:   .       
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   (   6-8 )   24 .  

    [14]. 

 

2.7    

 

     

     .    1,2   

 3       10  95 %-  

 .        2 . 

          

  .  

     4   , 

 H2SO4    pH,  1    

  .  ,   

 .  ,    Rotavapor R-210 

(BUCHI).      1      

    19:1 ,    1  

 .        

   .   ,     

    1   ,   

    :  

   ,  10-15   

,   ,      

 pH.  ,        

    Na2SO4.       

  Rotavapor R-210 (BUCHI) [7]. 

 

2.8 -      
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    ( )   -

-  Agilent 5975Inert («Agilent», ).  

: -  – ,  – 1 / ;  HP-

FFAP   30    0,25 .    

 220 º .    - 120 º   

    5 º /   230 º / .   

   «split»    30:1. 

 1 .    ,   

  -        

.  

    , 

         

   (     

 , , , -    

    10  20,   -  («Serva»,   

«Sigma», )),    . 

 

2.9      

 

       

         

  ,     . 

-      

  -7700, Hitachi    60 . 

 

 

[  15 .]  
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1.    Cupriavidus eutrophus B-10646 

       (7,8 / ),   

  (3- ) (  91,2 %     

 72  ).  

2.       

  :   

       

,        

. 

3.         

.        

 .   (3- )  

       . 

   ,     

        

    Cupriavidus eutrophus B-10646,    

     –  (3- ). 
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