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 ,     

.         

    .    

  in silico,     

    . 

Ц  
      16S   

   500L – 1350R  8F – 1492R  

  . 

З  

1.     500L – 1350R  8F – 1492R 

 16S        

  GenBank in silico    

    pDRAW32,   

 . 

2.       

 .      

       

. 

3.        

 500L  1350R,  8F  1492R,   

      . 

4.      , 

         

    -  

. 

5.     , 
  ,   

   500L – 1350R  8F – 1492R   
 .  



5 
 

1   

1.1   Pseudomonas 

Pseudomonas –    -

,    ,   

   [1]. Pseudomonas     

 . 

  P. fluorescens  -   

  . 

P. fluorescens    25-30   ,  

      4 .  

  ,  ,     

,         

 [2]. 

  P. fluorescens     

    ,     

 ,   .    

   . P. fluorescens    

 - .   P. Fluorescens   

   [3]. 

 ,  P. fluorescens  

   ,    Staphylococcus aureus. 

    P. fluorescens     

    . 

P. fluorescens      .   

   . 

  P. fluorescens,    12  

  (  3 ),     

    [4] .   
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,       

  [5]. 

1.2   Bacillus 

  ,   

,     Bacillus  Bacillacea[6]. 

   Bacillus,      

 Bacillacea, :     

,     . 

  Bacillus   1872 .    

 ,    .   

Bacillus -  .        

       

   [7]. 

      -   

      ,   

  -     .   

         

.    В. subtilis, В. licheniformis  В. cereus.  

       .  

Bacillus,    ,     

 [8]. 

  B. anthracis, Bacillus    

  . 

  Bacillus     

       

      

.     , 

 Bacillus      

   . 
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  ,   

      Bacillus.[9]. 

1.3   Achromobacter, Micrococcus, Arthrobacter  Agrobacterium 

  Achromobacter -    

.       –    .  

  .       . 

Achromobacter Xylosoxidans        

[10]. 

Micrococcus -    , 

  ,     . 

  , .    

    .      

    [11]. 

Arthrobacter globiformis    . 

   .    

   . .      

.   .   25-30 

  .  ,    

. 

  Agrobacterium   .  

 .        

 .   25-28   

.     ,    

,       

  .   .   

       . 

.       - 

Agrobacterium Tumefaciens -  ,     

  [7] 
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1.4  16s  

        

 .     

 ,      

.    ,   

  , , , 

      , 

    .  

   ,    

   ,  

    .    

   [12]. 

 16S      

     . 16S-    

  30S   .  16S-    

,      

 [13].      

   ,     . 

       ,  

       

[14,15]. 

 16S       

  ,     ,  

       . 

     16S-    98–99% [16] 

     16S-   

      

   ,    

 [17,18]. 
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1.5    

   – ,   

       

.       1983  [19]. 

    ,     

 - . ,     

,      , 

       [20]. 

     « » 

          

 [21]. 

      — , 

     . 

     25-35  

,      :  

( , )   , « » 

( , )      (  

).  

1.6  

     , 

  ,    . 

        

  .     . 

       ,  

   .     

 .   ,    ,   

      .     

 1,25-2,5%.       
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      , 

 ,    [22]. 

      

       

   . 

     , 

        - . 

        

  [23]. 

1.7  

  (  ) –   

 ,     

        

.     

,   ,      

      [24].     

      . 

      1968 .  

 E. coli B и E. coli K.      

  ,     

 ,      

  [25]. 

      

  –    

     .   

      .  

      

  II  .      4-8 

 ,       [26]. 

http://www.xumuk.ru/encyklopedia/1047.html
http://www.xumuk.ru/biospravochnik/264.html
http://www.xumuk.ru/biospravochnik/692.html
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.        

        

   -   [24]. 

     

.        

          

.         

       

 ( ) ,      

 ,     [26]. 

         

    . 

    ,  .  

  ,   ,   

,      , 

    ,    

 - . 

    ,    

         

  pH,      E. Coli. 

       

,    ,  -

 [27].    –   

   .     

  ,       

   . 

  

http://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BD%D0%B5%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%B8%D0%BD%D0%B6%D0%B5%D0%BD%D0%B5%D1%80%D0%B8%D1%8F
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1.8 -  

         

     

 ,     -   ,   

   ,   

 .  

        , 

  .        ,  

 ,     .     

        ,   , 

      . .     

     ( , . 

restriction fragment length polimorphism, RFLP). 

   , ,    

    ,    

 ,        

, , ,   .  

       

    [28]. 

  ,      

  ,       

    .      

 ,       

 ,     -

, , ,  ,  

   . 
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2    

2.1   

       

,       

  . 

  Escherichia coli, Bacillus thuringiensis, Bacillus 

toyonensis, Bacillus siamensis, Roseovarius tolerans, Klebsiella pneumonia, 

          

    . 

2.2      in siliсo 

In silico —   ,     

«         

».       in vivo  in vitro, 

    .  in silico   ; 

   . 

 «in silico»    ,    

   ,      

 .      .   

   «  »  «in silico»  

 [29]. 

    (  in silico,  

,  , - ) —    

    ,  

     (  - ) 

    , ,  

   

 Gen Bank [30]   .  

 ,   .  

https://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%BE%D0%B8%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D0%B8%D0%BC%D0%B5%D1%80%D0%B0%D0%B7%D0%BD%D0%B0%D1%8F_%D1%86%D0%B5%D0%BF%D0%BD%D0%B0%D1%8F_%D1%80%D0%B5%D0%B0%D0%BA%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B0%D0%B9%D0%BC%D0%B5%D1%80
https://ru.wikipedia.org/wiki/%D0%94%D0%9D%D0%9A-%D0%B7%D0%BE%D0%BD%D0%B4
https://ru.wikipedia.org/wiki/%D0%93%D0%B5%D0%BD%D0%BE%D0%BC
https://ru.wikipedia.org/wiki/%D0%A5%D1%80%D0%BE%D0%BC%D0%BE%D1%81%D0%BE%D0%BC
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      pDRAW32 [31].     

       . 

          

 .      -  

    .   

    . 

2.3    

       SILICA 

uni   .     

       .  

   .         

      ,    , 

     ,  . 

 .        

    №1      №2, 

        

.          

  ,   . 

    , . 

      . 

2.4   

     . 0,85   

   50   ,   (1,7%)  1 

  -     .  

      .    30   

.     ,      

     ( ini-Sub Cell GT, Bio-Rad).  

           



15 
 

 .       . 

        

 ( io-Rad PowerPac HV).     1,5-2 

     70-100 .    

          

 (1 / ).  30 .       

 .       

  -   (Bio-Rad Gel Doc XR)  

  . 

2.5   

      , 10-

 , dNTP,  (500L  1350R –    

900 . ., 8F  1492R – 1500 . .), MgCl2,   , Hot start 

-  ( ).  ,    

  .       ,  

   .      Bio-rad 

– MJ Mini Personal Thermal Cycler.      

: 

1. 95°C – 4:00; 

2. 95°C – 0:16; 

3. 58°C – 0:22; 

4. 72°C – 1:55; 

5. GO TO 2   36 times; 

6. 72°C – 6:30; 

7. 4°C – 18:00:00; 

8. END  

    . 
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Hot Start Taq -  [19] -    

Taq -    94 kD (   

 E.coli   -   Thermus aquaticus 

YT1)    . Hot Start Taq  

     .   

     . Hot Start Taq  

    .   Hot Start 

Taq       + 70 °C, 

   - . 

2.6    

      , 

 (    ),    BSA, 

.         

.     Eppendorf – ThermoStat plus  6 

.     .   

     . 
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 -  

 1 –    500L-1350R 

 Arthrobacter 
globiformis  

Agrobacterium 
Tumefaciens 

Achromobacter 
Xylosoxidans  

Micrococcus 
Luteus 

AluI 
286  209  207  

132  64 
244  208  130  
126  104  85 

333  212  209 
104  31 

286   209   207   
132   64 

BstUI 
438  260  118  68   

14 
444   439  14 291  185  154  

104   87  39  15  
14 

438   260   118   
68  14 

MboI 
378   353  114   

53 
845   52 774   52   51   12 378   353  114   

53 

HhaI 
301  253  157  

156  31 
298  281 139  

115  64 
293   276   252  

68 
301   253  187   

157 

FatI 
256  144  98  81  
67  59  54  47  36  

29  27 

434   149   124  
110  46   34 

244  236  159  
143  61  46 

256  144  98  81  
67  59  54  47  36  

29  27 

HaeIII  
384  207  146  
107  34  20 

416  179  171  
111  20 

356  325   200   8 384   314   146   
34   20 

HpyCH4IV 
289  281  187  59  

30   30  22 
616   147  66   38   

30 
651   148   38   

30  22 
319   281   187   

59   30  22 

HpaII  
378  125  93  82  
57  48  42  36  24  

13 

651   222   24 392  133   130   
118   81   24   11 

539   93   82   57   
48  42   24   13 

RsaI 
357   252   147  

128   14 
505  378   14 498  377   14 357   252   147  

128   14 

MluCI 
452  245  116  45  

40 
453  223  116  45  

40 20 
446   242   116  

45   40 
452   245   116  

45  40 

BfaI 
521  175 138  64 802  63  32 513   175  138   

63 
521   175  138   

64 

TaqI 
450   361   87 448   315   86   

48 
447   356   86 450   320   87   

41 

MseI 
319  233   134   

126   86 
316   277   138  

80   52   34 
311   264   136   
68   52  38   20 

319   253   134  
106  86 
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  1 –    500L-1350R 

 Bacillus Pumilus Bacillus 
amyloliquefaciens 

Bacillus Cereus Pseudomonas 
fluorescens 

AluI 349 265 207 73 349 265 207 73 
556 186 73 58 

21 
209  207  196  
137  131  15 

BstUI 
445 381 39 15 

14 
445  294 87 39 15 

14 
294  209 186  87 

50 39 15 14 
392  296  87  50  

39   15  14  2 
MboI 606 187 51 50 606 187 51 50 606 238 50 780   103   12 

HhaI 595 299 595 299 
346  299  182 63 

4 
300   279   250   

64   2 

FatI 
437 159 148 106 

44 
437 159 148 106 

44 
269 168 148 125 

106 44 34 
434   205   150   

106 

HaeIII  457  417 20 457  417 20 457  383 34 20 
382   220   171   
59   34   20   9 

HpyCH4IV 
510 148 146 38 

29 23 
341 169 148 146 

38 29 23 
656 148 38 29 

23 
620   148   59   

38   30 

HpaII  
538 211 59 43 

23 11 9 
538  211 59 43 23 

11 9 
606  211 43 23 

11 
549   130   100   

81   24   11 

RsaI 501  379 14 501  379 14 379  355 146 14 
378   357   146   

14 

MluCI 
447 244 116 47 

40 
447 244 116 47 

40 
447 244 116 47 

40 
451   243   116   

45   40 

BfaI 
499 333 62 

499 333 62 
499 333 62 519   175   138   

63 
TaqI 450  359 85 450  359 85 450 444 448  361  86 

MseI 
315 278 134 86 

81 
278 181 134 134 

86 81 
271 270 134 86 

81 44 8 
318  277  134  52   

42   38   34 
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 2 –    8F-1492R 

 Arthrobacter 
globiformis  

Agrobacterium 
Tumefaciens  

Achromobacter 
Xylosoxidans  

Micrococcus 
Luteus strain  

AluI 
310 286 238 209 

208 201 35 

243 208 184 159 
144 126 125 85 

81 49 42 

436 328 212 209 
155 79 42 31 

310 286 237 209 
207 164 72 

BstUI 
382 260 225 166 
163 118 105 68 

542 443 166 100 
100 95 

291 245 185 154 
144 142   125 

104 87 15 

543   260  225   
166   118   105   

68 

MboI 
732 533 159 56 

7 
945 232 155 83 

24 7 
900 183 155 107 

77 51 12 7 
589   378   353   

158  7 

HhaI 
471 382 254 157 

156 42 25 
339 334 280 172 

115 67 13 9 
568 396 276 252 

669   406   253   
157 

FatI 
556 187 144 136 
98 67 60 54 47 

46 36 29 27 

526 308 149 124 
110 99 50 46 34 

397 301 236 159 
143 67 61 50 46 

32 

556   186   144   
136   98   67   59   
54   47  46   36   

29   27 

HaeIII  
460 228 207 146 
108 85 71 55 54 

34 22 17 

486 191 179 171 
123 111 85 66 34 

421 356 303 219 
100 85 8 

460   314  228   
146   85   69   55   
54   34   22   17 

HpyCH4IV 
373 349 281 187 
136 109 30 22 

615 513 147 133 
38 

651 323 148 133 
117 60 38 22 

373   319   281   
187   135  109   

59   22 

HpaII  

378 176 125 116 
93 84 82 77 67 
57 53 52 48 37 

17 13 12 

660 273 222 128 
127 22 14 

490 392 143 130 
127 118 81 11 

539   176  163   
116   93   82   76   
57   53   52   48   

17   13 

RsaI 
455 358 252 155 

147 120 
824 505 117 498 473 404 117 

455   357   252   
155   147   119 

MluCI 
559 527 245 116 

40 
556 353 222 139 

116 40 20 
503 349 242 196 

116 46 40 
557  527   245   

116   40 

BfaI 620 522 175 170 801 272 207 166 
513 403 175 166 

112 94 29 
620   521   175   

169 

TaqI 
877 362 148 55 

45 
839 315 189 55 

48 
892 356 189 55 

877   361   147  
55   45 

MseI 
674 425 135 126 

86 41 
419 385 276 138 

101 52 41 34 
538 414 264 136 

88 52 
462   424   253   
134   86   85  41 
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  1 –    8F-1492R 

 Bacillus Pumilus Bacillus 
amyloliquefaciens 

Bacillus Cereus Pseudomonas 
fluorescens 

AluI 
429 265 207 186 
178 88 85 73 

430 265 207 186 
177 173 73 

599 224 186 177 
174 74 5821 

403 234 209 207 
196 162 72 15 

BstUI 

 445   381  235   
166   144   125   

15 
445 294 235 166 
143 126 87 15 

 294   237   209   
184  166   143   

126   87   50   15  
2 

 392 389 296 142 
125 87 50 15 2 

MboI 
 694   296   187   
157   119   51  7 

695 296 187 156 
119 51 7 

814  298   238   
156  7 

906 260 206 83 
24 12 7 

HhaI 
 868   403  240 

869 402 240 
579   402   346   

182  2   2 
403 357 279 250 

207  2 

FatI 
 763   159   151   
148   138   106  

46 

764 159 150 148 
138 106 46 

 495  269   150   
148   140   125   

106   46  34 

552 336 209 150 
106 67 36 32 10 

HaeIII 
 598   457  309   

125   22 
599 457 309 124 

22 
 565   457  311   

124   34  22 
682 220 171 161 
123 59 39 34 9 

HpyCH4IV 
 510   401   148   
146   135  111   

38   22 

402 341 169 148 
146 134 111 38 

22 

 656  402  148   
134   113   38  

22    

651 287 168 148 
133 59 38 14 

HpaII  
 538   389   211   
129  81   64   59   

12   11   9   8 

538 390 211 145 
128 59 12 11 9 8 

 606   390   211   
147   128   12   

11  8 

549 490 130 127 
110 81 11 

RsaI 
 501  485   406   

119 
501 486 406 118 

 488   406  355  
146   118 

878 357 146 117 

MluCI 
557   554   244   

116   40 
558 553 244 116 

40 
 553  364   244   
196   116  40    

554 545 243 116 
40 

BfaI 
 763   333  247   

168 
764 333 247 167 

 553   333   249   
211  167 

519 403 175 111 
110 95 71 14 

TaqI 
 906   359   191  

55 
907 359 190 55 

 771   549   138  
55 

893 361 189 55 

MseI 
592   421   278   

134   86 
593 278 239 181 

134 86 

527  376   270  
134   86    68   

44  8 

425 421 277 134 
93 52 42 34 20 
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 -  
 3 -      

№  , /     A260:A280 

1 60 1,90 

2 59 1,85 

3 26 1,82 

4 35 1,93 

5 56 1,82 

6 67 1,93 

7 36 1,90 

8 45 1,89 

 



 

 


