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     GenBank,    
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  16S     500F-1350R  8F - 1492R. 
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  : Sse9 I, Hae III, Rsa I, Msp I, Fat I, Tag I, Tru9 I, 
BstHH I. 
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1   

1.1     

       ,  
    -   

,      o    
a ,    IS- ,   

.     ( , )   
 ,    – .  

      , 
      .  

 ,  Vibr  cholera    
  2,69  1,07106 . .    1 . 

     2 .,    
 (1-3)109 .     3-5 .  

,    4 . .   
       , 

,    [68].  
 ,    ,   

        [17].   
         

 . 
       

 ,   a .  –  
 ,     

  ,       
 .      0,1-5% 

.    106-108    103-106 . ., 
 40-50 .    , 

     - ,      
 ,     

      .   
   , , Borrelia burgdorferi B13 

  17 .       
 .       

 – ,  .    
     [56,64]. 

        
: 

F-  ( . fertility - )   F-  
(  ),    -

  - .       
     . 



8 
 

R-  (  resistance - )  , 
   .     

       
   -  . 

Tox-  (  )   
 .   tox+ -    

  ( , ,  ), 
  ,    

   [26].      
  Ent- ,   ,  Hly-
,   . 

Col-  ( . Colicinogeny - )  
  ( ),      

   . 
D-  (  )    

   ( , , ), 
        [21,30]. 

 
1.2  16S  

 1977  Carl Woese      
 16S     ,    

,   ,     
 ,   ,   .   

16S     ,     
23S , 5S ,      .  

        
        , , 

   16S  [46].    
:   (    ,  

),  (    ), 
        ,  

    [54].  16S     
1500 . .    9  ,   

  (  1) [41].  

 

 1.   16S  [41] 
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  16S      
        

[42]. 
   16S    

         
    [70].   
         

        
   ё  .     

  ,   , 
      –    
     .  

          
  [45]. 

 
1.3 ,    

1.3.1 Escherichia coli 

     Escherichia,  
Enterobacteriaceae. 

       
    .   ,  2-6 

,  0,4-0,6 .   ,  – . 
  ,  E.coli   ( )   

    . 
,      . 

   .    . 
   35-37° .     

 .      , 
   .  

     . 
     .  60°   

   15 ,  100°  – .  ,  
  .     

    . 
      

( ,  ,    .)   
( , ,   .).    

         
  R- . 

E.coli       
        , 

      . 
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  ( ,   ,   , 
   .).       

   -  ,   
,  , ,     

  ( )     [10,29,23] 
   -  . 

    ,   ,  ,  
       . 

 
1.3.2 Klebsiella pneumonia 

K. pneumonia    Enterobacteriaceae.  
   .   

    ,    
 .   ,   
 ,  ,   .  

   ,    ( ),    
    .    

.  
 .     ,   

,  .     , 
 .   – 35-37° ,   – 7,2. 

 ,  ,   .  
     ,   

 .  24°   Klebsiella   
 .        2,5 

. 
K. pneumonia       

     .  
  K. pneumonia      

 . [12,33,18] 
 

1.3.3 Pseudomonas aeruginosa 

Pseudomonas aeruginosa –  ,   
 1-3 ,   .   , 

         .   
      ,   . 

 ,      ,  
  4  42° ,       

        . 
   .   

   ,   
  ,     

  ,    ,  
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   ,       
 .  

P. aeruginosa –  , ,  
,   .  – ,  

,         
  .  

    ,  
         

 . 
 P. aeruginosa     ,  

 .        
 ,     (  2% ),    
 (  3%)   (  7%),  -   (3-24%).  

      
 . 

e o  a  o  o   o .  
  , ,  ,  ,    

  ,   . 
P. aeruginosa   ,     

  ,    [10].  
       

        
 .     ,  

      , 
      . 

         
  ,    

   .    
 ,  , , . 

   P. aeruginosa –     
    ,  

         
,     [19,11] 

1.3.4 Staphylococcus spp.  

    Staphylococcaceae   
Staphylococcus.       

: Staphylococcus aureus, Staphylococcus epidermidis, Staphylococcus 
saprophyticus, Staphylococcus haemolyticus, Staphylococcus intetrmedius  

 .  
     ,   

0,5-1,5 .    ,    , 
  ,   . 
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   ,   , . 
   ,   
,       . 

   70%  Staphylococcus. 
   ,     

   35-40°   pH 7,0-7,5    
.    .  

     .   
  100 ,   –  200 .     

  10-12 .   150°     10 
.     ,   

     ,    
      . 

    .   
       

,  , ,  .    
   S. epidermidis.   

   -      
     , , 

    . S. epidermidis  
    .   

      . 
    ( , ,   

.)        
 ( ,   .).    

    .   
       

,         
     . 

        
 . , S. capitis     , S. 

epidermidis –   , S. auricularis –     
, S. hominis –   ,   ,  

   . S. saprophyticus    
   .    

    ,    
       

 .      
  S. aureus.      40% 

 .       
 (    )  70-90%  ,  

  20-30%        
 .     

       .  
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  S. aureus     .  
    . 

    ,    . 
      

  .     
       

  .     
     ,    

  [35,20]. 
 

1.3.5 Enterobacter spp.  

 Enterobacter     
  1,2-3,00,6-1,0 .    – E. 

asburiae.  , ,  
  .   .  IX  

«   » (1994),   13 . 
  – E. cloacae.    :  

  ,  ,  ,     . 
     . 

     ,  – 
 ,    . 

       -
 .   30-37° ,  -7,2. 

       
.  7  ,     (E. 

cloacae, E. aerogenes, E. agglomerans, E. sakazakii, E. gergoviae, E.amnigenus, E. 
taylorae )       .  

  – ,  ,  
. 

     , 
 ,  .    

    ,     -
 ,        

   .   Enterobacter (E. 
agglomerans, E. cloacae  .)      

  (  ,   
),  ,  ,  -

 ,   ,  
  , ,  . 

   , , , , -  
,  ,   ,  -

    .     
      Enterobacter. [24,5]. 
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1.3.6 Enterococcus spp 

    Streptococcaceae,  Enterococcus. 
    E. faecalis, E. faecium, E. durans, E. gilvus, E. 

pallens. 
      0,6-

2,00,6-2,5 . ,      
 .     ,    
,       1  4 . 

 –  ,     
 ,   -  .  
  35-37° .    ,  6,5% 

 .       
:      .   

     .  . 
    .   

      , 
        , 

   60°    30 . 
     

 ,     .   
      . 

      E. 
faecalis (90-95%)  E. faecium (5-10%). Enterococcus,    

   – ,   
       

. ,  ,    
 .     

    - ,   
  ,      

.       ,   
,       ,   

,     ,   
, , ,  ,    

.        
. 

      
,   β-    .  

       
  [20, 25]. 
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1.3.7 Streptococcus spp 

    Streptococ aceae,  Streptococcus.  
 Streptococcus    ,   

     S. pyogenes, S. pneumoniae, S. 
mutans, S. agalactiae, S. mitis   . 

      
       0,5-2,0 .   

, .     . 
 .       . 

 –  .     
     , ,  .  
     .    

    . 
   . . 

        . 
    50-70°    30 ,  

  .     
   ,      

 .    ,   
       

.   . 
Streptococcus    .    

     , -
   ,     

  .      , 
,  , .     
       
.       

 : S. pyogenes, S. pneumoniae, S. mitis, S. sanguis, S. salivarius, S. 
mutans, S. agalactiae, S. anginosus.  

S. pyogenes       
, , ,      

-      , , 
, ,    . 

S. pneumonia ( ),     
   ,    

, , , , . 
S. mitis, S. sanguis, S. salivarius, S. mutans  -  

,   ,    
     .    – 

,     ,   
   . 
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S. agalactiae        
.          . 

   ,     
. 

S. anginosus      
   [20, 34]. 

 
1.3.8 Bacteroides spp 

    Bacteroidaceae,  Bacteroides.  
Bacteroides   10 .     B. 
fragilis, B. thetaiotaomicron, B. vulgatus. 

    ,  
  .     

,      1-30,5-0,8 
.    , ,  .  

 ,     .   
 ,      

.  
   .   

  :  ,     
 , , ,   ( , ). 

    10%     37° . B. 
fragilis    ,   

 .    
.   ,     

2-5 .        
-    . 
         

.    ,  I  II , 
 ( , , , ), 

.        
    . 

   , ,  
 .      ,   

  . 
     

,  ,   ,  . 
      –  .   

     .  
,  ,     

       –  
  .      

    ,      
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-   (  , 
, ,  ).  B. fragilis 

  . 
   -   

 ,  ,   . 
        

.      
    ( , , 

).      , 
  [22, 32].  

 
1.4  -  (MALDI-TOF MS)  

MS       :  
  ,   ,    

, .      
        

    [16]. MS   
,       

   ,    
       , 

   .  
 MS       

. MS      , 
    . 

-      
        – 
 «  » .  

     . 
    , . . ,   

 ,      
 – .       (α-

-4-  ),    
   ,        
    .     

          
 - .       

        
   ,     . 

       (  ,  
   )      
.         
 -     ,  -

 – ,      m/z,     – 
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 ,      
.  -       

 - ,       
    .  

  MALDI-TOF MS    
- ,     . 

        : 
       
 .  

 .   -   
  (    ,  

,  )   .   24  
 10 . 

 .     -
     .   

    -  . 
        2 

.   24   12  [28, 6, 43]. 
 

1.5 я я я  

       .  
 1955  .   ,   - . 

     ,   
   3’ .      

       ( ),  
    . ,     

,    (dNTPs),  
  .  
 1971 . .     ,   

  ,     
   -     

 .        
         

.      , 
      
 .       

     -   
   ,       

 ,      . 
   ,     . 

 1975 . .   .    Thermus aquaticus – 
    ,   

1976 .      Taq- .  
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 (  72-80° ).  

 1983-1984 . .        
    Taq-      

 - .       
.  , .    .    

     . 
 ,       

 in vitro        
 .      

 ,    -  
  ,   ,  

   .  
          

     .   
       [15, 8]. 

 
1.5.1     

   ( ) –   
    , 

 in vitro.      
 - ,          

    . - ,   
  - ,    

    . -    
    de novo,       

   3’-  ,       
.      ,   

   –   
       .  

      
          

  [37,38].     
   (   ),   

    ,    
    .   

       
.  ,      

    : 
-  ( ) ,     

       ; 
-  ( )    ; 
-  ( )  [65]. 
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 .       
   ,     

   « »   , 
   .     

    ,       
. 

        
: 

- - ,    ,   
; 

-      
      ; 

-  -  – ,   
  ; 

-  (dATP, dCTP, dTTP, dGTP); 
-  Mg2+ ,    ; 
-  ,    : pH, 

  .  ,   . 
        

       : 
-    ( )   

   , 
  . ,     

  ,     
      ( ), 

    ; 
-   ( )      

,         
     ,  

  .     
          

      
 ;  

-  .      
,     ,    

       . 
 ,       ( ,  

 -     ),   
        ( , 

    )     
,      .   
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 .        
  ( ). 

 –       , 
       

.       ,  
 .  

      ,    
       . 
      

  .     
,      ,     

        
 .        
.  

           
,       .     

        , 
         .    
         

 - .  
     – . 
 –  ,  
    ,     

 0,1° .       
      

    4° .  
     30-35 .  

     : 
-  .    92-96°    3-  .  

      , . . 
  - ; 

- .  -    94-96°  
(   98° ,     )  0,5-2 

.,    .    ,   
       ; 

- .   ,  ,   
    .     

      4-5°     
.   – 0,5-2 .,    

         (  
 ),         

  (   ); 
- . -    ,  

   .       3’-
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 ,    ,    . 
    .   

 Taq  Pfu    72° .    
   - ,      . 

     1    1000  
.        

  ,     
.    7-10 . 
        
    . 
   ,     

  4° .          
   . 

    4°    18  [8]. 
,   1    . 

 
 2.    [37] 

 

1.5.2   

      
     ,    

   –   . 
 «  »      

     ,   
  0,3-1 . 

    : 
-   (dNTPs  ); 
-   (dNTPs  ); 
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-   (   - ); 
-    - ,   

, dNTPs  ; 
-        

    [15,8]. 
 

1.6  

  –     
     ,  

     [58]. 
   ,    

,   ,   Sanger 
 1977 .,        

1990-  .      (FGS). 
        

  FGS.      
PhiX 174,    5375 .  1977 . 

       .  
   (SGS)   

  (NGS)    
  ,     

   .      
      , 

      
   [69]. 

   (TGS)   
         
 ,        

.      
 TGS [3]. 

 
1.6.1    

        
 .     4-   

,       , , 
-    dNTPs,     . 

    4   ,  
 4    - .    

    4-   (ddNTPs),    
     .    

   -    dNTPs   
  , ,  ddNTPs ,  

.          
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  4-   .     
     .   
     ddNTP,    
.      

  ,      
      [62].  
 1986  Leroy Hood      

 ,     
 .   4-     

   .     
       ddNTP.   

   4       
   .  4-   ddNTP, 

    4-    ,  
       4-   

.       1990-  .,  Harold 
Swerdlow         

.     (    50 ) 
     ,     . 
 1993 . B. L. Karger      

 ;   1995 . Zhang  non-cross-linked , 
    60°     

 .  .  
       

.       
,     -   

«  » -      .    
        [63, 

3]. 
   

1.7      
 

       
  .      

    :   
,     .      

         . 
           

 (  , , , , ,  
 ),       ,  

  ,    
   [44, 40, 47]. 
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 -    [2].   

       16S 
.       , 

 16S        
 .  

     
-        

 «  »,     
( )     [44,55]. 

         
       ,    

,   .    :  
     ;    

           
;    ;   

   .    
       ,   

 . 
       

   , -    
     .  

         
    -   

   [59]. 
     , ,  

 «in vitro».       
    , -

 ,       
    ;     

.       
     .  

   , ,    
     ,      

–     ,   , 
  .  ,  

       
      

     .    
  (      ),   

       [9]. 
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1.8 я 

1.8.1    

 1962       – ,  
       (  ),  

   .  
       70-  . 

 ,  (  . Restrictio – ) 
–  ,    .   

        
         

« » .  –     
- ,      

     .  
      . 

     .  
      
      [53,39] . 

      1968 .  
 E. Coli B  E. Coli K.       

   . 
   ,     

   ,   .      
          
       . 

 3    ,   
      . 

-   , , EcoK  Escherichia coli K12, 
      

        
 ,       . 

-   , , EcoR I,   
        

    .   
     .  
-   ,  EcoP I,   

     ,   
       (      

    ).       
 ( )     ( ) 5'-  3'-
.      [50]. 

       
2-  .   -      
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  :     
.     Mg2+   . 

     500   . 
,  ,    , 

 ,         . 
   . 

        
-   .    

 -  .    
  ,  ,   

      ,   
       . , 

       
 256 . .,     4096 . . 

       
   .     : 

-         
 ( , Escherichia coli – Eco  Bacillus stearothermophilus - Bst); 

-  -      (EcoR, 
BstEN); 

-       -
,       (Dra I, Dra III, 

BstEN I, BstEn II). 
    : 

-   ; 
-  ; 
-        

   [36]. 
     

.         
         . 

        , 
  ,   ,    

  . 
    ,  .  

        
  .       

,        
 .    , 

  ,   ,     
 ,     

,        
  ( - ).    
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    ( ,  ), 
   ,  -  [1,48,60]. 

-  –      
       

        
  - . 

   –   , 
   1       50  

    (    37° )  1 . 
   -20°     50% . , 

   ,        , 
  .       1/10 

   ,      
[61]. 

 
1.8.2 я   

   ,    
    ,  ,   

   .   
  Star- .    

  : 
-   ; 
-       : 
-   Mg2+       ;  
-    ( , , 
  .). 

       « » 
(    ,     )   

        [13]. 
 

1.8.3   

,       , 
   ,    

      
 [57]. 

  ,      
 .      

       
       

         
 .        

  .        
 ( )   ,       
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  ,      
 .  « »    
 ,        

   ,    
         

 -    [52]. 
 

1.9   

1.9.1   

   –  ,     
     ,    

 .      
    .    « » 

  ,   « »    phoros, 
  « ».  ,    –  ,  

        
  .     

,        
.   ,     

     . 
    ( , , 

, ,  )   ,  
         

,    (+),    (-).     
 ,       ,   

. ,        
 ,      (  

   5'  )   
    [67].  

      , 
  ,     .  

 ,  ,     
,          

 .  ,        
    (   

)    [31].  
 

1.9.2      

-  –  ,      
   .      

:   .   ,   , 
       ,   
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     .  
       ( ). 

«  » ,  ,   «  
»,    .    

    ,    
       : 

-   ; 
-    ; 
-   ; 
-  ; 
-     ,    . 

         
 ,          

     ( ,   ). 
          

  [31,7]. 
 

1.9.2.1      

. ,  ,     
,    (    

~  Да),    – ,   
     :   3,6-

.   ,     

.        
       
  ,  200 . 

   ,  ,    
,   ,    ,  

 /     .  
         . 

         
 ,      ,   

    .     
 (   )      , 

   .     
,     . 

 я .    
        .  

 ,  ,    
 ,   .      

    (  ),   
  .   ,     
. 
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 .   EDTA    2 

  Tris-  (TAE), Tris-  (TBE)  Tris-  (TPE),  7.8 – 8.3. 
        

     .  TBE  
          1 

( ). 1-  TBE   89  , 89   
  2  ,  8.3.  ,    0.5 

     ,     
          

 . 
я .     

          
.     /    

  ,   20  500.000 . .(  ). 
         0,7% 
 3%. 

я .   ,   
  ,       

 . ,      
     ,     .   

      ,  
    ,    

       
 . 
 я я.  ,     

 ,      ,  
 ,    ( , , 

 ,    .).   
,    ,    . 

  ,      , 
  ,   2   ,  0.5 

.        500  , ,   
,     .    
   : 

-          
; 
-    ,    ; 
-     ,     
        [31, 49]. 
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1.10  In silico 

In silico – ,    
,  .       

 in vivo (   )   in vitro (  ),   
  . 

      
   ,   

,    ,   
,   ,   

 .     
 , , .   

      .   
      ,  

   , , ,   
  . 
       , 

      . 
,      

      
   ,   . 

      
          

  ,      
 [8]. 
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2    

2.1   

       
,       

    
 

2.2   

       
AxyPrep Bacterial Genomic DNA Miniprep Kit   Axygen 
(  ). 

       
          
, Buffer G-A.        , 

         
.         

       Miniprep.  
    Buffer W1  Buffer W2   
          

 Miniprep  -   .    
    20     1.0109  

.       ≥30 
. . .     ,    
   ,   , - -   . 

   . 
О р и : 
-   /      
-   
-  
-  
-  
-  
-   
-  
-   Vortex 
-  
-  
Р к и ы: 
-  RNase A:     . 50 / .   

   6 .   -20°C  
 .   ,    

 S   ,       S. 
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- Lysozyme, :     . 
   50%     50 / . 

     6   -20°C. 
- Buffer S:     .  

 RNase A      4°C.  
     6     S  4°C. 

-  0.25 M EDTA:    .  
- Buffer G-A:   .    . 
- Buffer G-B: - ,   .   

 . 
- Buffer DV- :     DV.   

 . 
- Buffer DV:    .    

. 
- Buffer BV:    .    

. 
- Buffer W1:  .    . 
- Buffer W2:      . 
         

  .   100%  95% .   
 . 

- Eluent:   .    . 
   

1)        
Buffer W2  ,    .  

 100%  95%  . 
2)  Buffer DV:  2  Buffer DV-A, 125  

  75    250-  ,   
,   . 

3)   DV  4°C  . 
4)     50% . 
5)   RNase A  Buffer S   . 

  ,    Bufter S  
    RNase A     

    Buffer S. 
6)      65°C. 
7)     Bufter G-A  Bufter GB  

 .   ,      65°C,   
     . 

8) ,   Eluent  65°C(  
  ). 
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 я: 
1.    (  100 )  2    

.      
    (12000 )   30 

.        150 
 Buffer S,  RNase A. 

2.  20   Lysozyme   . 
    5 . 

   -  ,   
37°    30    Lysozyme. 

3.     30  0,25   (pH 8,0). 
      5 . 

4.  450   Buffer G-A      
 15 .      65°    10 

. 
5.  400   Buffer G-B,   1   Buffer DV 

(    4°C).  . 
  12000 /    2 . 

6.      ,   
 .  

7.  1   Buffer DV (    
4°C)      .     

  12000 /    2 . 
8.    .   

   - ,   2    
,    12000 /   

 1 . 
9.  -   2    .   

 400   Buffer BV   . 
10.   Miniprep  2    

.      9   
Miniprep.   12000 /    1 . 

11.    2    . 
  Miniprep   2    

.  500   Buffer W1   
Miniprep    12000 /    1 . 

12.      Miniprep   2  
  .  700   Buffer W2 

   12000 /    1 .  
      700   Buffer W2. 

13.  .   Miniprep   2  
  .   12000 
/    1 . 
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14.   Miniprep     
  1,5 .   ,  

100-200     Eluent   .  
 1    .   12000 
/    1  [64]. 
       

  
. 

2.3  я  

       
О р и :  
-  
-   
-  
-   Vortex 
-  
-      
-   
-  
-  
-  
-   
-     
-  
-   Bio-Rad PowerPac HV (1-400 B , 0,01-500 , 20-

5000 ). 
-     (  710) Mini-Sub Cell 

GT, Bio-Rad.  
- -   Bio-Rad Gel Doc XR  .  
Р к и ы: 
- ш  ы 
- ы  э :  ,   

   . 
- ы я э  ( - , - , -

) 
- Д -  
- 6- ы   я я (  FF,  
,   ). 

 : 
      ,   
  ,   . 

1.         
0.5  . 
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2.      45-50    
,    ,    60° . 

3.       (     
   ). 

4.          
.      25   . 

5.        . 
6.      (    

 ,     ). 
7.       ,   

 ,   5:1.        
     .  

 (     ). 
8.  ,    ,  

.      . 
9.     ,     

       ,  25 . 
10.    . 
11.     . 
12.       . 
 

2.4  я  

    
О р и : 
-  
-   
-   
-  
-   Vortex 
-  
Р к и ы: 
- - :     . 
-Taq- :  ,  , 
,  . 

-dNTPs ( ):  , 
 Taq-      . 

- ,      15  30  , 
      . 

-  Mg2+:    - . 
- - :       , 

    ,     
 . 
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-  2 :    ,  
    . 

    .   
,    .     

 ,   ,   . 
      : 

    50  : 
- 32   2  
- 5  10  
- 5  dNTPs (    0.5  ) 
- 3  MgCl2 (c  50 ) 
- 1    + 1     

  1μ . 
- 1  Hot Start Polymeras (Taq- ). 

     1   1,5    
 32 ,      48      2  

  . 
      Hot Start : 

- 95°  – 5:00  
- 95°  – 0:15  
- 56°  – 0:20  
- 72°  – 1:36  
- Go to 2:35 times 
- 72°  for 7:00  
- 4°  – 18:00:00  forever. 
     . 

 
2.5     

   . 
О р и :  
-  
-   
-   
-  
-   Vortex 
-  
-  
Р к и ы: 
- 10  (    ) 
- BSA (   ):    

.      . 
-  2   
-    
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-  
     ,  

 . 
       

 2 .   Thermomoxer comfort   Eppendorf. 
     (    

 ).      
.   50   ,  1 . . 

. 
  :  1   50  

: 
- 5  10  
- 10  BSA(  0,5 / ) 
- 24   2  
- 10   (   40 / ) 
- 1   (  50000 . ./ ) 

       
 . 
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3  

3.1   in silico 

[  2 ] 

 
3.2      

[  1 ] 

 
3.3    16S  

[  1 ] 

 
3.4    

[  2 ] 

 

3.5      

[  11 ] 
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  in silico    
   500F-1350R  8F-1492R  16S-  

  Escherichia, Klebsiella, Pseudomonas, Agrobacterim, Pantoea, 
Microbacterium, Exiguobacterium, Arthrobacter    
GenBank   Sse9 I, Hae III, Rsa I, Msp I, Fat I, Tag I, Tru9 I, BstHH I 

   . 
       .  

  500F-1350R  8F-1492R  16S-   
      

 . 
      

 ,     :  1  9  
Klebsiella pneumonia,  2  14  Escherichia coli,  3  28 Bacillus 
cereus,  5  12  Bacillus pumilus,  6, 4, 18  Bacillus 
amyloliquefaciens,  7  13  Bacillus thuringiensis,  17  22  
Pseudomonas fluorescens,  19  Agrobacterium timefaciens,  10 

 Bacillus methylotrophicus,  11  29  Pantoea agglomerans,  
23, 24, 32  Microbacterium phyllosphaerae,  21, 27, 31  
Exiguobacterium aurantiacum,  15  25  Arthrobacter aurescens, 

 20  Bacillus atrophaeus,  16  26 Arthrobacter globiformis, 
 8  30  Pseudomonas stutzeri. 

 ,    BstHH I,      
Tag I   Klebsiella pneumonia  Escherichia coli,  

    900 . . ,   
 Bacillus .       

1500 . .   Bacillus    
 Tru9 I,    4 .  
 Fat I    Bacillus methylotrophicus.  

Hae III  Msp I      Arthrobacter. 
 Tag I       

Pantoea, Microbacterium, Exiguobacterium  Pseudomonas. 
     16S ,  

   ,     
      

 .  
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 Щ  

 –   
 –   
 –   

 –    
 –    

. . -   
 –   

 –     
 –    

 –   
bp – base pairs 
ddNTPs -  
dNTPs –  
dATP –  
dTTP –  
dGTP –  
dCTP –  
EDTA – Ethylenediaminetetraacetic acid (  ) 
kb – kilo bass 
MS – -  
NGS -    
SNP – single nucleotide polymorphism (  ) 
SGS -    
TGS -    
TAE –     
TBE –    
TPE –    
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