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       1677    

. 

    (   ) , 

   ,  ,  

   .    

    .     

,   ,    

 Legionella.       

      ,  
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    ,   

  ,     

,     . 

    90     

   .  , , 

       

,    ,    

   .     

       

 . ,      – 

    ,   

      [1]. 

 

1.2     

 

       

 .   ,     

  .        

     ( , 

       

 Salmonella spp.  ). -   ,  

  ,      . 

     ( ,   

   ,    

 ).  ,  , 

   Lactobacillus acidophilus,      

    .     

    -     

    ,   

   . 
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  –   .   

      , 

    ,    

 ,     , 

   ,    

      . 

  ,   , 

  ,   ,    [2]. 
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 .   ,     

  .        

     ( , 

       

 Salmonella spp.  ). -   ,  

  ,      . 

     ( ,   

   ,    

 ).  ,  , 

   Lactobacillus acidophilus,      

    .     

    -     

    ,   

    [3]. 

   Bacillus    ,  

          

      . 
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      .   

   ,   , 

,    ,   . 

,         

       [4].   

  Bacillus     

 : , ,   

 . 

   Bacillus   : 

 ,        

    0,3-2,2  1,2-7,0 .   

.   .    

   .    . 

 Bacillus  ,    

        

      .  

,      . 

       

 ,        

.     .   

 .   ,   

GC        29  63% [5]. 

 

1.4 Bacillus:     

 

 Bacillus –    . Bacillus anthracis, 

  ,    

 Bacillus  .  B.lentimorbus, B.popilliae, 

B.sphaericus  B.thuringiensis     

 .   ,   B.cereus,   



14 
 

    ,     

Bacillus   . 

         

.      ,   ,  

  ,   .  

      25 .  . .      

   .       

 1876      .   

,    (1881 .),     

  . 

     ,  Bacillus,  
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 ,  , , ,   

  , , , , , 

      .  

            

   ,   ( , 

   ).    –   

   .      

  .       

 B.cereus    B.licheniformis  B.subtilis.  

B.alvei, B.brevis, B.cycleans, B.coagulans, B.macerans, B.pumilus, B.sphaericus  

B.thuringiensis    .    

  Bacillus     , 

     ,   

,   .  Bacillus cereus  

    . 

  

  – ,    .  
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 .      
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 ,   .  20 

        

 .  B.anthracis     
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 . 

       

     ,   

  ,   . -

       ,   

,       ,   

 . 
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   -  ,   

       ,   

    ,    

 . 

,   ,    

 ,  , ,    

 -     -  

.         

      .  

    ,   .  

      , ,  

  ,      

 ,   . 

  

Bacillus cereus –       . 

       ,  

 8-16     .    

 ,     , , 
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.    1-5     

.   ,    Bacillus 

(B.subtilis, B.licheniformis  .)   .  /  

   1-14     . 

   ,     

    ,     

   .    Bacillus 

cereus    ,      

  .    Bacillus,   

     [6]. 

 Bacillus cereus –    , , ,   

, ,  .   

 ,  -  ,     

  .     Bacillus 

cereus  ,       

 (  1%) [7].  

 Bacillus pumilus –   ,   

, , , , ,  ,   

       

.       

    ,   , 

      ,  

 Bacillus cereus [8]. 

 Bacillus amyloliquefaciens –       

.      

      ,  

   ,   ,   

,   ,  [9]. 
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 Bacillus toyonensis –  -  

       .  

   Bacillus toyonensis     ,   

       

   [10, 11, 12, 13]. 
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    [14].    
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 .       

,      [16].  
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 . ,      
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     B.subtilis,  
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.   -   Bacillus cereus,   

      .  
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  ,        18 .  

  ,    .  , 

Bacillus cereus        

 ,     [19]. 

 Bacillus spp.      

   in vitro  in vivo,      

      .   

       

Bacillus   . ,    

   Bacillus    

 [20, 21].       

   Bacillus    

        

       , 

       

,  .    in 

vivo ,     ,  

Bacillus coagulans 37  Bacillus pumilus 9,   

       [22].  ,  

   Bacillus coagulans    
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 [23].  Bacillus cereus,  EPS,  

 ,      

    .  EPS  Bacillus cereus  

        

       [21].  

   Bacillus     

   2016  [24]. 

 , ,   

  Bacillus,   

.    ,  

 Bacillus subtilis CSY191      

   MCF-7  .  , 

      Bacillus   

         [25]. 

     ,  Bacillus  

        

    ,  , 

 .     , 
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.          

   Bacillus amyloliquefaciens    

,   -  [26].  
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   Bacillus stearothermophilus 

     ,  Bacillus 

subtilis var. globigii,   ,    , 

       

 .   Bacillus      
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 [27]. 
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   .    

    ,   , 

   .      

     .  1.1 
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 1.1    ,     

       . 

      , 

,  , , ,   

. 

 1.1  ,    

   .      

       

   - . 

      , 

,   ,  ,    

 ,    12-     [28]. 

 2 

     

Bacillus amyloliquefaciens (   -10642;   -10643), 

 ,    . 

 Bacillus amyloliquefaciens     

, ,   

,     -  

,     

      . 

 2        

  ,   ,   

 ,  -  ,  

 ,   [29]. 

 3 

     

Bacillus amyloliquefaciens (   -10642),  , 

   . 
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 Bacillus amyloliquefacien     

, ,   

,     -  
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      .  

        

.  

 3       , , 

, , , ,  -

     [30]. 

 4 

     

Bacillus amyloliquefaciens (   -10643),  , 

   . 

 Bacillus amyloliquefacien     

, ,   

,     -  

,      

  .  

 4      , ,  

, , , ,  -

     [31, 32]. 
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( ),     [33].    

     .     

,  .   –  (G),  (C), 
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     ,    ,  

 ,     [36]. 
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 .       –  G, C, A 
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  –   ,   

    .  ,    

  ,  , , , 

  ,  [38]. 

 , , , ,   

        

  .       
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.      ,   
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, ,     ) [39]. 

        

       

      .  

,      ,  

  ,  . 

  –    ,    

 ,     .  

  1869    . 

       

       ,  

    ,   .    

  ,     .  

    ,  , 

 ,   ,  

,     . . 

       , 

        

 ,   . 

      ( -

 ),   (    

 )    (  ) [40].  

 

1.10 ARDRA (Amplified Ribosomal DNA Restriction Analysis) 

 

ARDRA         

       

.        
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    ,  : Bacillus, Lactobacillus, 

Streptococcus, Mycobacterium, Clostridium. 

ARDRA    .   

    , 

     16S,   

     [41]. 

     

(ARDRA)       

 ,    . , 

   16S ,    

    ,   

   (RE)   

        

 .       

    ,    

 [42]. 

 

1.11 16S  

 

      

 ,   16S  [43]. 

 16S     

     .    

  16S     

    , 

   98,65%.      

    [44]. 

 16S        

.       
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   .      

   ,     

     ,   

     .  

  16S     16S  

,        

 .      

      ,   

        

 ,         

 [45]. 

 16S    ,     

  ,         (   

  ) [46].  16S    

  -      [47]. 

       

.      

  .     .  

        [48]. 

        

16S           

 (GenBank).     , 

      .  

   [49]. 

 

1.12  (   ) 

 

 (   ) –    

  in vitro        

  - .      
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   .    

     [50]. 

 –   ,   

    1983  [51].  1993    

      [52].    

  -     

,    .  -

        3’-OH 

,   ,       

.       

 ,    

.    ,   

     ( ) [53]. 

,     -  .   

-     ,   

 - . 

   –    

    [54]. 

       

 : 

   – ,    

 [55]. 

 -  – ,    

.       

. 

  –     

  (  10-35 ), 

    .   

     ,    
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 ,    .    3’–  5’- 

.    F – forward.   

  R – reverse [56]. 

  -  – ,   

       

.    ,   

       .  

  ,   : Taq-

 (Thermus aquaticus) –  ,  Pfu-

 (Pyrococcus furiosus)  Pwo-  (Pyrococcus woesei) 

–  , Tth-  (Thermus thermophilus).  

  – « »,  Taq-

        

  .  :  

(dATP) ; 

(dGTP) ;  

(dCTP) ; 

(dTTP) . 

  Mg2+ -     Taq- . 

    dNTP.   

   1-5 . [57]. 

   – ,     

 ,    pH. 

 Mg,     . BSA (  

 ), Tris-HCl,    pH 

.       

 ,  .    

   [57]. 
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  ,   20-35 ,   

    : 

1.   

       - . 

  ,    94-98° ,   0,5-2 . 

         

  .      

       2-5 . 

2.  

 ,   ,  ,  , 

     .  

   ,     

      (  ). 

       (  ). 

     ,    3-5°  

   .   0,5-2 . 

3. . 

           

     - . 

     3’-       

  3’-  [57]. 

   Taq  Pfu,    72° . 

    . 

         

.       .  

  7-10  [58]. 

      – ,  

  .     

.     0,1° .    – 

 [59]. 
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1.13    

 

       

 ,       

     .   

         

  .   ,  . -  

       .   

,       . 

    .  

       

  –  . 

    : 

  (    ) 

 -   ( ) 

   [60]. 

 

1.14    

 

,   –   , 

    .    

         

.   « »  [61].  – 

, « »     .  

–       [62]. 

      

    ,     . 

    ,   4   

[63].  2020    3  .  600  
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     .    

       [64]. 

     

,       

   .     

,     ,     

        . 

    ,  .  

  ,        

.      ,   

      .  

  ,    ,  

     [65]. 

   : 

  I  (EcoR bp Escherichia coli K12)   

   ,   .  

  II   (EcoRI)   

         

 .    

 ,   , 

    . 

  III   (EcoPI)   

         

.     ( )   

( ) .     

 [66, 67]. 

    II -  .    

    .   

   Mg2+. 



34 
 

     450  II -  .  

  ,      

,      .  

   – .    

 –      ,  

  .   –    

   ,           

 [68]. 

 II -      4  6 . .,  

   -   . 

      

6 . .      ,  ,  

 .  , 

 4  ,   6 .  

 – Hpa II   Alu (Arthrobacter luteus),  – Eco RI 

(E.coli)  Hind III  [69].      

-      

   .      

 , ,     [70, 

71, 72, 73]. 

 

1.15  

 

  –   ,    

     (    

)    .   

       

      (     

)   ,    .  

    100  ,     
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.        , 

         

,       . -  

    ,   

      [74].  

    ,   , 

     ,   1950 , 

     ,      

  .  1960 ,    

 ( )     

  .    

        

   -         

   ,  , 

    ,    

,  ,      [75]. 

 1809     - . .   . .  

(  ) [76]. 

 1970    ,   ,  

      , 

 ,     .    

    ,    

      .  

          

         

 (  – ,    ) [77]. 

    –  ,  

  ,    .  

       

 ,      [78]. 
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    .    

      ( . 1-2,5%)   

    . 

  ,    ,  

    .   ,  

. 

      - , 

      .      

,    .    

,   [79]. 

 

 1 –    . 

        

    :  , 

,  , . 

    15   4 .     

           

 30 .         , 

   (  250-300 ).  

     260 .   

  [80]. 
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  (3,8- -5- -6-  ) 

–  ,      

       .  

,    -   [81]. 
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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   

  1.0*109  .    

 ≥30 . . .       , 

       

,     . [82]. 
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2.3    

 

     

     

. 

      

  . 

 : 

  

    

  

   Vortex 

  

  

   

  

  

   

    

      

   

    Bio-Rad PowerPac HV (1-400 , 0,01-500 , 

20-5000 ). 

      (  7 10) Mini-Sub 

Cell GT, Bio-Rad.  

   -   Bio-Rad Gel Doc XR  

. 

: 
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  :  ,  

    . 

    ( - , - , -

) 

 -  

 6-     (  FF, 

 ,   ). 

 : 

     ,   

  ,     . 

1.         

 0.5  TAE . 

2.      45-60 .,   

 ,    60℃. 

3.       (   

 ,     ). 

4.      .    25-30 

  . 

5.        

. 

6.      (  

   ,   1 ). 

7.      ,   

  ,   5:1.       

     .  

 (     ). 

8.  ,     

,  .   . 

9.          

       ,  25-30 . 
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10.  ,      . 

11.     . 

12.        

 . 

 

2.4    

 

        

. 

 : 

  

  

   

  

   Vortex 

  

: 

 - :     .  

 Taq- :  ,  

 3’-       

. 

 dNTPs: «  »,  Taq-

     .  

  (   ):   

, ,  ,   15  30 . ., 

   - .   

      . 

  g2+:    - .  
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 - :       

,     ,   

  . 

  2 :    , 

     . 

     Thermal Cycler 1000. 

  ,   .  

      ,    

 (   ). 

    50  :  

 32    

 5  10   

 5  dNTPs 

 3  MgCl2   2,5 mM 

 1  +1      1µM (500L - 

1350R, 8F – 1492R) 

 1  Hot Start Polymeras (Taq - ) 

    1   1,5 .   

   48      2 .  .  

     : 

1. 95℃ – 5:00 . 

2. 95℃ – 0:15  

3. 56℃ – 0:20 . 

4. 72℃ – 1:36 . 

5. Go to 2:35 times 

6. 72℃ for 7: 00 . 

7. 4℃ – 18:00:00 

     

. 



43 
 

2.5    

 

      

  . 

: 

  

  

   

  

   Vortex 

  

  

: 

 10   

 BSA: (   ):   

 .      . 

  2  

    

  (   10000 . / ) 

       2 

.   Thermomixer comfort   Eppendorf.  

   ,     

 (      )  50 

  ,  2 . . . 

       

.   ,  1   50  

: 

 5  10   

 10  . BSA 
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 25  . 2  

 10   

 5   (   10000 . / ) 

      1   2 ,   

    35      15  

 .  

      

[83]. 

 

2.6   in silico 

 

   GenBank     

16S    .   500F-1350R  

8F  1492R  .     pDRAW32 

  ,       

      .  

   [84]. 
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3  

3.1   in siliko 

 

[  2 ] 

 

3.2      

 

[  1 ] 

 

3.3    16S  

 

[  2 ] 
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3.4    

 

[  1 ] 

 

3.5      

 

[  10 ] 

 
 

   ARDRA in silico  8F-1492R  500F-

1350R  16S    Bacillus     

GenBank  : Fat I, Hae III , Rsa I, Msp I, Tru9 I    

 . 

      Bacillus.   

    . 

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

       ARDRA. 

      

,  , :  1, 6  8   Bacillus 

cereus;  2  9  Bacillus pumilus;  3,4  10  Bacillus 

amyloliquefaciens;   5  7  Bacillus toyonensis.  11, 12, 13, 

14 – Bacillus siamensis, Bacillus tequilensis, Bacillus methylotrophicus  Bacillus 

subtilis . 

 ,   Tru9 I   

        

Bacillus. 

  Hae III   Rsa I    

    Bacillus,     

    16S     .  
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     ,  

    .   

         

Bacillus. 

 ARDRA,       

    ,     

   .  
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 Щ  

 

ARDRA – Amplified rDNA Restriction Analysis 

 –   

 –    

BSA –    

dATP –  

dGTP –  

dCTP –  

dTTP –  

dNTPs –  

 –    

. . –   

b.p. – base pairs 

 –   

 –   

E. coli – Escherichia coli 

spp. – speciales (  ) 

 –    

 –     

GRAS – Generally recognized as safe (  ) 

 – -   

EPS –  

 

  



49 
 

   

 

1. Davis, C. P. Introduction to Bacteriology / C. P. Davis, G. Woods, D. Niesel 

// Medical Microbiology. 4th edition / S. Baron, editor. The University of 

Texas Medical Branch. – Galveston. – 1996. – p. 1273. 

2. Peterson, J. W. Bacterial Pathogenesis / J. W. Peterson // Medical 

Microbiology. 4th edition / S. Baron, editor. The University of Texas Medical 

Branch. – Galveston. – 1996. – Ch.7. – p. 1273. 

3. Elshaghabee, F.M.F. Bacillus As Potential Probiotics: Status, Concerns, and 

Future Perspectives / F.M.F. Elshaghabee, N. Rokana, R.D. Gulhane [et al] // 

Frontiers in Microbiology. – 2017. – V. 8:1490. 

4. Nicholson, W. L. Resistence of Bacillus Terrestrial and Extraterrestrial 

Environments / W. L. Nicholson [et al] // Microbiology and Molecular 

biology reviews. – 2000. – V. 64. – № 3. – P. 584-572. 

5.     /  . . , . . 

. – : , 1980. – . 7. – 495 . 

6. Turnbull, P. C. B. Bacillus / P. C. B. Turnbull // Medical Microbiology. 4th 

edition / S. Baron, editor. The University of Texas Medical Branch. – 

Galveston. – 1996. – Ch.15. – p. 1273. 

7. Bacillus cereus [  ] –  : 

https://mibio.ru/contents.php?id=93. 

8. , . .    

        Bacillus 

pumilus       / . . , 

 . ,  . , [  .] //     

. – 2016. – № 6. 

9.  Bacillus amyloliquefaciens,    

 ,     

    ,   

 [  ] –  :  

https://mibio.ru/contents.php?id=93


50 
 

https://patentimages.storage.googleapis.com/f4/c2/48/e96d4e043d2940/RU2

673155C1.pdf. 

10. Kantas, D. A feed additive containing Bacillus toyonensis (Toyocerin®) 

protects against enteric pathogens in postweaning piglets / D. Kantas, V. G. 

Papatsiros, P. D. Tassis [et al] // Journal of Applied Microbiology. – 2015. – 

V. 3. – №118. – P. 727-738.  

11. Santos, F. D. S. Bacillus toyonensis improves immune response in the mice 

vaccinated with recombinant antigen of bovine herpesvirus type 5 / F. D. S.  

Santos, Y. A. Menegon, R. E. A. Piraine [et al] // Beneficial Microbes. – 

2017. – V. 1. – №9. – P. 133-142. 

12. Roos, T.B. Probiotics Bacillus toyonensis and Saccharomyces boulardii 

improve the vaccine immune response to Bovine herpesvirus type 5 in 

Sheep / T. B. Roos, . . de Moraes, R. T. Sturbelle [et al] // Research in 

Veterinary Science. – 2018. – №117. – P. 260-265. 

13. Choudhury, P. Optimization of phytostimulatory potential in Bacillus 

toyonensis isolated from tea plant rhizosphere soil of Nilgiri Hills, India / P. 

Choudhury, A. Jawed, P. Saha// International Journal of Engineering 

Science Invention. – 2017. – V. 6. – I. 11. – P. 13-18. 

14. Thakur, N. Probiotics: selection criteria, safety and role in health and disease 

/ N. Thakur, N. Rokana, H. Panwar // Journal of Innovative Biology. – 2016. 

– V. 3. – I. 1. – P. 259-270. 

15. Fakhry, S. Characterization of spore forming Bacilli isolated from the 

human gastrointestinal tract / S. Fakhry, I. Sorrentini, E. Ricaa [et al]  // 

Journal of Applied Microbiology. – 2008. – V. 105. – I. 6. – P. 2178-2186. 

16. Hong, H. A. Bacillus subtilis isolated from the human gastrointestinal tract / 

H. A. Hong, R. Khaneja, N. M. K. Tam, A. Cazzato, S. Tan, M. Urdaci [et 

al] // Research in Microbiology. – 2009. – V. 160. – I. 2. – P. 134-143. 

17. Khochamit, N. Antibacterial activity and genotypic–phenotypic 

characteristics of bacteriocin-producing Bacillus subtilis KKU213: potential 

as a probiotic strain / N. Khochamit, S. Siripornadulsil, P. Sukon, W. 

https://patentimages.storage.googleapis.com/f4/c2/48/e96d4e043d2940/RU2673155C1.pdf
https://patentimages.storage.googleapis.com/f4/c2/48/e96d4e043d2940/RU2673155C1.pdf


51 
 

Siripornadulsil [et al] // Microbiological Research. – 2015. – V. 170. – Pages 

36-50. 

18. Duc, L. H. Characterization of Bacillus probiotics available for human use / 

L. H. Duc, H. A. Hong, T. M. Barbosa, A. O. Henriques, S. M. Cutting [et 

al] // Applied and Environmental Microbiology. – 2004. – V. 4. - №70. – P.  

2161–2171. 

19. Li, J. Effects of a probiotic mixture (Bacillus subtilis YB-1 and Bacillus 

cereus YB-2) on disease resistance and non-specific immunity of sea 

cucumber, Apostichopus japonicus (Selenka) / J. Li, Y. Xu, L. Jin, X. Li // 

Aquaculture Research. – 2015. – V. 46. – I. 12. – P. 3008-3019. 

20. Lopetuso, L. R. Bacillus clausii and gut homeostasis: state of the art and 

future perspectives / L. R. Lopetuso, F. Scaldaferri, F. Franceschi, A. 

Gasbarrini [et al] // Expert Review of Gastroenterology and Hepatology. – 

2016. – V. 10. – I. 8. – P. 943-948. 

21. Zhang, H. L. Mucosa-reparing and microbiota-balancing therapeutic effect 

of Bacillus subtilis alleviates dextrate sulfate sodium-induced ulcerative 

colitis in mice / H. L. Zhang, W. S. Li, D. N. Xu, W. W. Zheng, Y. Liu, J. 

Chen [et al] // Experimental and Therapeutic Medicine. – 2016. – V. 4. – 

№12. – P. 2554–2562. 

22. Haldar, L. Effect of oral administration of Bacillus coagulans B37 

and Bacillus pumilus B9 strains on fecal 

coliforms, Lactobacillus and Bacillus spp. in rat animal model / L. Haldar, 

D. N. Gandhi // Veterinary Word. – 2016. – V. 7. – №9. – P. 766-772. 

23. Lee, Y. Combination of soya pulp and Bacillus coagulans lilac-01 improves 

intestinal bile acid metabolism without impairing the effects of prebiotics in 

rats fed a cholic acid-supplemented diet / Y. Lee, R. Yoshitsugu, K. Kikuchi, 

G. H. Joe, M. Tsuji, T. Nose [et al] // British Journal of Nutrition. – V. 116. 

– I. 4. – P. 603 – 610. 

24. Ripert, G. Secreted compounds of the probiotic Bacillus clausii strain O/C 

inhibit the cytotoxic effects induced by Clostridium difficile and Bacillus 



52 
 

cereus toxins / G. Ripert, S. M. Racedo, A. M. Elie, C. Jacquot, P. 

Bressollier, M. C. Urdaci [et al] // Antimicrobial Agents and Chemotherapy. 

– 2016. – V. 6. – №60. – P. 3445-3454. 

25. Lee, J. H. The production of surfactin during the fermentation of 

cheonggukjang by potential probiotic Bacillus subtilis CSY191 and the 

resultant growth suppression of MCF-7 human breast cancer cells / J. H.  

Lee, S. H. Nam, W. T. Seo, H. D. Yun, S. Y. Hong, M. K. Kim [et al] // 

Food Chemistry. – 2012. – V. 131. – I. 4. – P. 1347-1354. 

26. Cai, D. Use of Bacillus amyloliquefaciens HZ-12 for high-level production 

of the blood glucose lowering compound, 1-deoxynojirimycin (DNJ), and 

nutraceutical enriched soybeans via fermentation / D. Cai, M. Liu, X. Wei, 

X. Li, Q. Wang, C. T. Nomura [et al] // Applied Biochemistry and 

Biotechnology. – 2017. – V. 181. – P. 1108-1122. 

27. Turnbull, P. C. B. Bacillus / P. C. B. Turnbull // Medical Microbiology. 4th 

edition / S. Baron, editor. The University of Texas Medical Branch. – 

Galveston. – 1996. – Ch.15. – p. 1273. 

28. , . .     

1.1    / . . , . .  // 

      

 . . . . – 2010. – . 203. – . 30-35. 

29. , . .     

  Bacillus / . . , . . , . . 

, . .  //   . 

– 2016. – . 19. – № 15. – . 170-174. 

30.  1.1, 2, 3, 4 [  ] –  : 

https://apteka.ru/search/?q= &page=1. 

31.   [  ] –  : 

https://biofam.ru/blog-ru/kak-prinimat-vetom-probiotik-dlya-vsey-semi. 

32.     [  ] – 

 : https://vetom.ru/index.php/informatsiya-po-preparatam. 

https://apteka.ru/search/?q=ветом&page=1
https://biofam.ru/blog-ru/kak-prinimat-vetom-probiotik-dlya-vsey-semi
https://vetom.ru/index.php/informatsiya-po-preparatam


53 
 

33. , . .   / . . . – : , 

2015. – 432 . 

34. , .  .    / . 

, . . – : , 2002. –  589 . 

35. DNA [  ] –  : 

https://www.sciencenewsforstudents.org/article/lets-learn-about-dna. 

36. What Is DNA [  ] –  : 

https://www.nature.com/scitable/topicpage/introduction-what-is-dna-

6579978/. 

37. , .  / . . – : , 1987. – 1064 . 

38. DNA extraction [  ] –  : 

https://www.sciencelearn.org.nz/resources/2036-dna-

extraction#:~:text=DNA%20extraction%20is%20a%20routine,see%20a%20

stringy%20white%20mass. 

39. Copeland, W. C. Mitochondrial DNA Methods and Protocols / W. C. 

Copeland // MMB. – 2002. – V. 197. – P. 199-212. 

40. Gupta, N. DNA extraction and polymerase chain reaction / N. Gupta // 

Journal of Cytology. – 2019. – V. 36. – I. 2. – P. 116-117. 

41. Wahyudi, A. Diversity of Antifungal Compounds-Producing Bacillus spp. 

Isolated from Rhizosphere of Soybean Plant Based on ARDRA and 16S 

rRNA / A. Wahyudi // Bogor Agricultural University. – 2010. – V. 17. – P. 

145–150. 

42. Sklarz, M. Evaluating amplified rDNA restriction analysis assay for 

identification of bacterial communities / M. Sklarz // Zuckerberg Institute 

for Water Research. – 2009. – P. 659–664. 

43. e , . . a   e a  e e a / . . e . - 

: e e e e a e , 2003. – 480 . 

44. Kim, M. 16S rRNA Gene-Based Identification 

of Bacteria and Archaea using the EzTaxon Server / M. Kim, J. Chun // 

Methods in Microbiology. – 2014. – V. 41. – Ch. 4. – P. 61-74. 

https://www.sciencenewsforstudents.org/article/lets-learn-about-dna
https://www.nature.com/scitable/topicpage/introduction-what-is-dna-6579978/
https://www.nature.com/scitable/topicpage/introduction-what-is-dna-6579978/
https://www.sciencelearn.org.nz/resources/2036-dna-extraction#:~:text=DNA%20extraction%20is%20a%20routine,see%20a%20stringy%20white%20mass
https://www.sciencelearn.org.nz/resources/2036-dna-extraction#:~:text=DNA%20extraction%20is%20a%20routine,see%20a%20stringy%20white%20mass
https://www.sciencelearn.org.nz/resources/2036-dna-extraction#:~:text=DNA%20extraction%20is%20a%20routine,see%20a%20stringy%20white%20mass


54 
 

45. Byrne, S. J. Taxonomy of Oral Bacteria / S. J. Byrne, C. A. Butler, E. C. 

Reynolds, S. G. Dashper // Methods in Microbiology. – 2018. – V. 45. – Ch. 

7. – P. 171-201. 

46. Woese, . R. Conservation of primary structure in 16S ribosomal RNA / C. 

R. Woese, G. E. Fox, L. Zablen // Nature. – 1975. – V. 254. – P.83–86. 

47. , . .    / . . 

. – : , 2004. – 530 . 

48. , . A.     / . A. 

. – : , 2010. – 31 . 

49. National Center for Biotechnology Information [  ] – 

 : http://www.ncbi.nlm.nih.gov. 

50.  [  ] –  : 

https://bigenc.ru/biology/text/3153433. 

51. , . .    :  / . . , 

 . . , . . . – : .  

, 2009. – 223 . 

52. , . .       

.  2.   : -

  / . .  [  .] –  : 

  . . . , 2015. – 44 . 

53. Polymerase Chain Reaction (PCR) [  ] –  

: https://www.ncbi.nlm.nih.gov/probe/docs/techpcr/. 

54.   [  ] –  : http://bio.sfu-

kras.ru/files/1901_SD.F.11__MY_LR_Metodi_biohimicheskih_issledovanii

_BH_20 09.doc. 

55. , . .        

  :  / . . . – 

  , 2004. – 72 . 

http://www.ncbi.nlm.nih.gov/
https://bigenc.ru/biology/text/3153433
https://www.ncbi.nlm.nih.gov/probe/docs/techpcr/
http://bio.sfu-kras.ru/files/1901_SD.F.11__MY_LR_Metodi_biohimicheskih_issledovanii_BH_20%2009.doc
http://bio.sfu-kras.ru/files/1901_SD.F.11__MY_LR_Metodi_biohimicheskih_issledovanii_BH_20%2009.doc
http://bio.sfu-kras.ru/files/1901_SD.F.11__MY_LR_Metodi_biohimicheskih_issledovanii_BH_20%2009.doc


55 
 

56. , . .   : . . 

  .  / . . . – : , 2012. – 

46 . 

57.    [  ] –  : 

http://www.ibmc.msk.ru/content/Education/w-o_pass/MMoB/10.pdf. 

58. McPherson, M. J.  PCR / M. J. McPherson [et al] // Book. – 2006. – p. 292. 

59. Vondrejs, V. Genové inženýrsrví I / V. Vondrejs. – 1997. 

60.    [  ] –  : 

https://www.dna-technology.ru/files/images/metodichki/OsnoviPCR.pdf. 

61. Pingoud, A. Type II restriction endonucleases: structure and mechanism / A. 

Pingoud [et al] // Cellular and molecular life sciences. – 2005. – V. 62. – 

№6. – P. 685-707.   

62. , . .    Bis l  Bacillus subtilis 

     5'-G (m5C)> 

l'NGC-3' / . .  [  .] // . – 2005. – № 3. – . 22-26. 

63.  [  ] –  : 

https://studfiles.net/preview/4597142/. 

64. ,     

[  ] –  : 

http://www.biotechnolog.ru/ge/ge3_2.htm. 

65. , . .    Bacillus 

thuringiensis,    -   

,     16S  / . . , . . 

, . .  // Acta Naturae (  ). –  

2013. – . 5. – № 1. – . 93–103. 

66.  [  ] –  : 

https://studfiles.net/preview/4597142/. 

67. Oller, A. R. Ability of DNA and spermidine to affect the activity of 

restriction endonucleases from several bacterial species / A. R. Oller [et al] // 

Biochemistry. – 1991. – V. 30. – I. 9. – P. 2543-2549. 

http://www.ibmc.msk.ru/content/Education/w-o_pass/MMoB/10.pdf
https://www.dna-technology.ru/files/images/metodichki/OsnoviPCR.pdf
https://studfiles.net/preview/4597142/
http://www.biotechnolog.ru/ge/ge3_2.htm
https://studfiles.net/preview/4597142/


56 
 

68.   [  ] –  : 

https://studopedia.su/8_1987_restriktazi.html. 

69. Slaymaker, I. M. Rationally engineered Cas9 nucleases with improved 

specificity / I. M. Slaymaker [et al] // Science. – 2016. – V. 351. – P. 84-88. 

70. , . .     

  in vitro  in silico / . .  [  .] //  

, 2006. – . 2. – №. 3. – . 38-39.   

71. , . .  6, 7, 8-   / . . , . .  

//  , 2006. – . 2. – . 76-79.   

72. , . .      

   γ   / . .  [  .] // 

  , 2010. – №. 5. – . 18-22. 

73. , . .    

  16S    

     

   / . . , . . 

, . .  // , 2005. – №6. – . 3-11. 

74. Gas, B. Electrophoresis | Principles / Gas B. // Encyclopedia of Analytical 

Science (Second Edition) / Prague. – 2005. – P. 363-370. 

75. Vesterberg, O. History of electrophoretic methods / O. Vesterberg // Journal 

of Chromatography A. – 1989. – V. 480. – P. 3-19. 

76. , . .    .     

/ . . , . .  // : -  . - , 

2006. – 42 . 

77. , . .    : -

  / . . . – : , 2007. – 157 

. 

78. , . .   : .- . 

  .  / . . . – : , 2011. – 

48 . 

https://studopedia.su/8_1987_restriktazi.html


57 
 

79. , . .  :   

    / . . , . . , 

. . . – : , 2017. – .19. 

80. , .     : 

 / . , . , .  // : , 1982. – 

447 . 

81.   [  ] –  : 

https://memtrick.com/set/krasiteli_9941. 

82.   [  ] –  : 

: http://www.bioprotech.com.tw/databank/DataSheet/DNARNAPuri

/axyprep%20bacterial%20genogen%20DNA%20miniprep%20kit.pdf. 

83. Rashid, Z. Benchmark taxonomic classification of chicken gut bacteria 

based on 16S rRNA gene profiling in correlation with various feeding 

strategies / Z. Rashid, A. Ashraf // Journal of King Saud University – 

Science. – 2020. – № 32. – . 1034-1041 

84. GenBank [  ] –  : 

https://www.ncbi.nlm.nih.gov/genbank/. 

https://memtrick.com/set/krasiteli_9941
http://www.bioprotech.com.tw/databank/DataSheet/DNARNAPuri/axyprep%20bacterial%20genogen%20DNA%20miniprep%20kit.pdf
http://www.bioprotech.com.tw/databank/DataSheet/DNARNAPuri/axyprep%20bacterial%20genogen%20DNA%20miniprep%20kit.pdf
https://www.ncbi.nlm.nih.gov/genbank/



