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  Salmoniformes    

,       

    .    

Thymallus    .   ,   

  ,    ,     

  ,    [25].  1980     

     ,  

     .  2009   . .  

 . .     – Thymallus svetovidovi [5] –

 .  ,     

    . :   Thymallus 

baicalensis,      Thymallus arcticus. 

  ,          

  . 

 ,      

[14],  ,        

50   , 27   11  .   

          

,       

  [27].  

      ,  

  ,     ,   

       (    

  ,    –   

  ).          

 ,  ,     ,  

,    ,    . 

      ,    

   .  
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1.   

1.1. я  э я  Thymallus 

  Salmonidae   , 

        

 .    Thymallus    

.   ,     

   ,      

     [25]. 

 ,     : 

  : Actinopterygii –   

  : Salmoniformes –  

  : Salmonidae –   

 : Thymallidae –  

  : Thymallus –  (Cuvier, 1829) 

   Thymallus sp. [13,37] 

Thymallus thymallus –   -     

 ,            

,        ,  

       - .    

   -       

 – , -   .     

  ,        ,   

   [20],       . 

     .     

  ,      

 −     [15],    

     [31]. 

Thymallus grubii –   –    

(  30 ),    ,   ,  

     .     
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, , ,    ,  

       [22]. 

   .         

 :      [1].  

Thymallus burejensis -  ,     

  ,    , , .  

  –  ,  –  .   

   ,      

  [1].       

   , ,    

     (    

,       ).   

Thymallus tugarinae—  .    

          

 ,  -   .   

   ,         

, ,  [1]. ,     

   T. flavomaculatus,    

   .  

Thymallus grubii flavomaculatus –  ,   

      ,   

,   (  40 ).    

 ,       

     .  

           

  [2].  

Thymallus brevirostis –   –     -

 .       

   .   -  

        :   
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 ,    .   ,  

        ,  

       [28].  

Thymallus brevicephalus –      

  .    ,    

 ,      ,   

     .    

  ,     T. brevirostris,   

    ,      

 [53]. 

        3  :  

Thymallus baicalensis –  , Thymallus arcticus –  

  Thymallus svetovidovi –     

 [24]. 

Thymallus arcticus –  .    

     .      

   .   ,    

,       [26].  

         

 .       , 

      .  

   , ,      Thymallus 

arcticus arcticus (Pallas, 1776) –  ;   

, , , ,   .  Thymallus arcticus 

pallasi (Vallencienes, 1848) -  ; Thymallus arcticus 

mertens (Vallencienes, 1848) -  ,    , 

, .       

 - Thymallus arcticus baicalensis (Dybowski, 1874)  Thymallus arcticus 

brevipinnis (Svetovidov, 1931). Thymallus arcticus grubii (Dybowski, 1869) - 

 ,    ,  ,    
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 -     . ,        

       . Thymallus arcticus 

signifer (Richardson, 1823) -  ,    

  (   ).   

   Thymallus arcticus nigrescens (Dorogostaisky, 1923) - 

 ( ) ,     

,      [30, 34].   

,         . 

Thymallus baicalensis –  .   [10] 

     ,  [11,21]    

   - Thymallus arcticus baicalensis.  

,   ,   -  , 

,     .  

 ,       , 

          . 

 ,      

    . 

          

   110 000  130 000   [52].  

Thymallus svetovidovi –  .     

       .      2013 

.         

   .  (  . ),   2019 .    

 .  (  . ).       

 ,        

  .      [10]. 

         

 ,     ,  

  ,   

,       [39 -
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45].        

   ,   

 [33],     [40,41],  

   [49],    [43]  

  [44].      

       

      

 [42].  

      

       

         

  ,    

     [50].  

  ,      

       . 

1.2. ы ф  ы ы 

         

  60 %   ,  . 

     ,  

,   .        

    -  .   

      

. 

        

 ,        

. 

   ,   

- ,  , -  , 

 -     

    ,    
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     -   

       [21].  

      ,  

  ,   [23]  

   ( ) [24].  

         

.     ,  

      , 

        

 [21].   ,    ,  

        

 . 

 ,      

    [42].      

    ,      

  ,    ,   

,     . ,   

          

 [44]    [45]. 

    (  ) 

    .  

,  ,     

.        . 

         

 : (1)    ,  

 ; (2)      ;  (3) 

    ,   ,   

        

[33]. 
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  (ELISA)      

 ,         

      

   [16]. 

  ,    ,    

 . 

 ,    ,   

    [45], 

   . , , 

  ,    

  /  ,     

,          

 [6;47]. 

 ,  ,  ,   

      

      [6].    

      

   ,      

      

 [19;33]. 

       .  

  ,        , 

    ,  .     

    -      

  .      

      ,    

   .         

 ,          

.  
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    ,      

,       

    ,  ,   

.  

      

.          

      . -

     ,      

 ,   .  

     ,  

    16-17   ,   

      [47].   

 13 ,  , 22 ,   

, 2     2  ,   

     D- .   

  -     I 

   (COI),    b (Cytb),    

      D- ,  

       NADH – 

   (ND- ).  
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 1.   [12]. 

 (  )   I    -  

COI – ,   500-600  .  

     .  

        

 Anoplopoma fimbria     , 

   COI ,    

    .   

       

 ,         

[29]. 

    Lycodes yamatoi   

 ,     

COI   24 .     

(594 . .)         

 .        , 

         [3]. 
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    (Coregonus sp.)  

 ND1  COI.   ,   

COI     ,     

,   ,      

,       ND1- . 

  ,        

  . ND-      2-3  

,       [7]. 

ND-      NADH -

 . 3  NADH1, NADH2  NADH3,  

   (ND1, ND2  ND3).    

   ND1   2050  

.         

      

   (Coregonus sp.) [8]. 

       

        ND1  

ND3.     ND3-   

       

  .    ND1  

        

 .       

  ,      

    [9]. 

       b 

         cytb 

.  9 ,     5   

  .   « »   , , 

        

 .      , 
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  [4].   

 [36]         

     Cytb.   

     Thymallus tugarinae  

Thymallus flauomaculatus   ,   

 .      

        

  Cytb     .  

,      

    ,   

  .      

   . 

    Lycodes yamatoi  

        

Cytb   993      

    .      

.       .  

   ,      

    .      

  5  .    

 ,         

  .       

  COI,   (  )   

 [3].  

  (D- ) –   

,    ,    

1000  .       

      

  10 , 8     .  
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    ,      

      ,   

    ,    

      ,  

 ,    [32].  

          

     ,  

         

  .     

     Anoplopoma fimbria  

   ,    

         

,   ,      

    .  

   ,       

      [29]. 

       

  ,     .  ,   

    ,   5-10  ,   

 .    ,    

 ,      

.        , , 

        

   Sebastes,        

   [35]. 

       

   ,  

       

 ,    .  

      ,    



18 

 

      

 [35].   

       

 ,       

.  ,     , 

  ,     (  

,    . .).    , 

      ,   

         

 [18]. 

       

 .  —    

( ),    .   

        

         

   ,      

.       

    , 

 ,   ,    . . [8].  

     (  , 

   )  AFLP-

 (Amplified Fragment Length Polymorphism –   

 ). AFLP   

 .      

         

 ,      

 ,   .    

       

    , ,   



19 

 

     , -    

 [8].  
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2.    

2.1. ы  

     2019    2021    

  60 ,    34  

.     :    (70  

  ) –  . . – 16  (  1 – 16),   

        – 

 .  – 4  (  17 – 20),    –  

. . – 20  (  21 – 40),    (    

) –  . . – 20  (  41 – 60).  60 .  

   ,      

   ,  96% , 

  4° . 

          

«  »     .   2 

,   . .    3  

 . ..          

  . 

                                           

 2 –     1-16, 70    
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. 

 

 3 –     21-29,  ,  . 

,  ,   

2.2.    

       :     

 1.    

   :       

   ,    50-100 .  50-100 

   400    (0,4  NaCl, 0,01  Tris - 

HCl, pH 8,0; 2 M , pH 8,0; 2%   (SDS)  

  (    0,05 / ).   

   1-5   56 ˚C    [37]. 

       300  6  

NaCl,     30     10 

000      30 .   

        96%  

.         

 -20˚C 1 ,    14000   
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   4° .   ,  

  500  70% ,      

 ,   .    

  100     -  (10  -HCl, 0.1  , pH 8.0) 

[38]. 

  ,  ,  ,   

      ,   

    :     

     ,    40-

50 .   ,     0,5  

 .    8.0   1.2% TAB 

(  ), 60 M -HCl, 10 M , 0,8M NaCl; 

     (  

  50 )    (   

0,5 / ).         65 

 ,     ,  

 (500 ),    ,  

    30 .    

 15   12000 / .    

       200  , 

,  .     

  ,  2   №2 (1% , 50 M Tris- 

l, 10 M , pH 8,0), ,   ,  

 .     ,  

,       ,  400 

  №3 (1M NaCl, 10 M Tris- l, 1 M ,  8,0) [40].  

     10    65 

     .    

400  , ,     10 

   ,   ,   
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.     500   (70%),   

    ,   . 

     100  -  (10  Tris-HCl, 

0.1  , pH 8.0).       

 ,       

 -20        [45]. 

        

   260    NanoDrop Lite (Thermo 

Fisher Scientific, ). 

 2.      . 

      

      ( )  

,     F_Pro-tRNA 5′-

ACCCTTAACTCCCAAAGC, R_Phe-tRNA 5′-GTGTTATGCTTTAGTTAAGC.   

    (20 ) :  1,5 .  TaqSE  

 ( , ),   (67 mM TrisHCl 

(pH 8  25˚C), 16,6 mM  , 0.01% Tween-20), 2 mM MgCl2, 

 10      ,  dNTP (0,2 m  ), 

   (0,2 m ),  -  2  (200-800 ). 

     ,   

    ,  , 

        

 .      

  ,      

  . 

    Biometra TPersonal 

( ). :   (  95 , 

 2 ),  28 :  (  94 , 

 30 ),   (  50 ,  30 
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),  (  72,  1  30 ).  

    72    5 . 

 3.    .  

,    -   

  1.2%  .    , 

, (40  - ,  8.0, 1  ).    

        1   

100bp+1,5Kb+3Kb ( , ).  

  25 ,  U=100 .   

      

 -  « » ( , ).. 

 4.  

       

  .  

-        

       Illustra ExoStar PCR 

and Sequence Reaction Clean-Up Kit (GE healthcare, IL, USA).              

 -        

     USB® Thermo Sequenase Cycle 

Sequencing Kit (Affimetrix, OH, USA).     

-  NEN Model 4300 (Li-Cor, NE, USA). 

      eSeq, 

  - .   -  BLAST 

(Basic Local Alignment Search Tool)    GenBank   

     

 . 

     

,       

  MEGA   [48].   

 ; -    1000 
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.      2-

   ,    

 ,      

   . 
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1. ,      –    

Thymallus baicalensis –  . 

2. ,     (  )     

Thymallus svetovidovi –  . 

3.  ,      (    

   . )     Thymallus baicalensis – 

 . 
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