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phoresis method for the determination of varietal conformity and purity of barely varieties. Conclusion. 
Electrophoresis of proteins is an effective method of laboratory quality control of barely grain.  
Key words: barely, hordein, albumin, varietal conformity and purity, electrophoresis.  

 
 

 . . 1,2,  . . 1,  . . 1 
1         

, 03680, , . . , 148, -mail: molgen@icbge.org.ua  
2     «   » 
 

-      
 WX   ’       

  
 

    -
 '   (Triticum aestivum L.)  -

      ( -
),     ,  

     – -
  (70-75%)   -

 (20-25%) [1]. 
     

     
(GBSSI)     60 ,  

  W - .   '   
     

GBSSI : Wx-A1, Wx-B1  Wx-D1,  
    7AS, 4AL  

7DS  [2]. 

 , , , ,    
       Wx,  

      
  [3].      

Wx   :   ( ),  
   Wx, -  ( ),   
   Wx   

     
  Wx.   Wx -

     -   
      

 .      
 - ,    -

       
 [4]. 

 
 1.        (+)   (–) -

  Waxy-        [5] 
Wx-   

Wx-A1 Wx-B1 Wx-D1 
  
(%) 

 1 + + + 28,7 
 2 – + + 28,5 

T  3 + – + 27,1 
T  4 + + – 28,0 
T  5 + – – 20,3 
T  6 – + – 25,8 
T  7 – – + 22,9 
T  8 – – – 0,9 

 
     Wx -

     -
     

 ( ) [6-8].  
 [9]   [10, 11] 

       -
       

     Wx.  
     -

-    -
    -

    Wx   
'    Wx-1  Wx-6. 

 



 310

   
   Wx-

1, Wx-6   ’   , -
 60     -

     . 
   5-    -

   [12]    TE  
pH 8,0.      

   BioPhotometer 
(Eppendorf) v. 1.35. 

     20 
    -

  (  2), 30-100   
  , 0,5 . DreamTaq™ 

 (Thermo Scientific).  
    Mas-

tercycles Personal (Eppendorf)   
. 

 
 2.  ,        

 
 

 
, ,    , 

. .,  
 

Wx-A1F 
Wx-A1R 
 

5' - CCCCAAAGCA AAGCAGGAAA C - 3' 
5' - CGGCGTCGGG TCCATAGATC - 3' 
[13] 
+HindIII, 1 , 37  

495 + 176, Wx-A1a 
652, Wx-A1b  

Wx-A1 

BDFL 
BRC1 
BFC 
BRC2 
 

5' - CTGGCCTGCT ACCTCAAGAG CAACT - 3' 
5' - GGTTGCGGTT GGGGTCGATG AC - 3' 
5' - CGTAGTAAGG TGCAAAAAAG TGCCACG 
- 3' 
5' - ACAGCCTTAT TGTACCAAGA 
CCCATGTGTG - 3' [14, 15] 

778, Wx-B1  
 
668, Wx-B1b 
 
804, Wx-B1e 

Wx-B1 

Wx-D1F 
Wx-D1R 
 

5' - GCCGACGTGA AGAAGGTGGT G - 3' 
5' - CCCCTTGCGT CATTTGTTGT GT - 3' 
[16] 

930, Wx-D1a  
342, Wx-D1b  

Wx-D1 

 
    Wx-A1: -

  3   94°C, 34  – 
30 .  94°C, 30 .    

 – 57°  , 40 .  72°   10  -
 . 

    
 Touchdown   Wx- 1:  

 3   94°C, 6  – 30   
94°C, 1      -

   – 69°      
   1° , 2   72°  

  24  – 30   94°C, 1   -
   – 59° , 2   72°  

 10   . 
    

 Touchdown   Wx-D1:  
 3   94°C, 9  – 30   

94°C, 30      -
   – 67°      

   1° , 1   72°  
  25  – 30   94°C, 30   -

   – 57° , 1   72°  
 10   . 

   -
     

1,2%  ,     
0,5 /    [17]. -

   Gel Doc™ XR+ 
(Bio-Rad). 

 
   

    
    Wx-A1 

    
,  Vanzetti i . 

[13].      
     

    -   
,      

   -  
  HindIII. 

     
Wx-A1   . 1. 



 311

 
. 1.      Wx-A1: 
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MOLECULAR GENETIC METHODS FOR IDENTIFICATION OF ALLELIC VARIANTS OF WX 
GENES IN SOFT WHEAT LINES BY CODOMINANT MOLECULAR MARKERS 
Aims. Starch texture is one of the important factors in the quality of wheat products. Thus, it is important to 
control the amylose content in starch. There are three genes controling the synthesis of amylose: Wx-A1, Wx-
B1 and Wx-D1. Each gene can occur in several allelic variants: active allele (a) encoding the protein synthe-
sis Wx, null allele (b) in which the synthesis of a functional protein is absent, and functional Wx alleles with 
different enzymatic activity of protein GBSSI. Methods. The most reliable way to assess the allelic state of 
Wx genes is molecular marking using polymerase chain reaction. Results. Among the studied wheat lines 
Wx-1 and Wx-6 by codominant molecular markers there were identified homozygous plants carrying null 
alleles of Wx-A1, Wx-D1, Wx-B1, and heterozygous plants for Wx-B1. Conclusions. Homozygous and het-
erozygous allelic states of the Wx wheat genes were distinguished and can be effectively involved in the 
breeding process. 
Key words: Triticum aestivum L., PCR, DNA marker, marker-assisted selection. 
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