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SUMMARY. 
 The genotypes and   allele frequencies  for k-casein variants A and B  in three herds of  Bestoozhevski, Kalmitski 
and Russian black & white  breeds  were determined .In  this  study the size of the screened animals , belonging to  
studied  breeds,  were 63 ,91 and 32  respectively. Genomic DNA isolated  from blood of  animals . The polymerase  
chain reaction  was used  to  amplify  a  228-bp   fragment from the K-casein gene. Using PCR-RFLP  with two 
primers SGO and SGE and two restriction  endonucleases ( Hinf I and TaqI ), the Distribution of  Allele A in these 
breeds  were 0.71, 0.72 and 0.68  and allele B  0.29, 0.28  and  0.32 respectively .The two Alleles A ( Thr136 ,Asp148 )  
and B ( Ile136 ,Ala148 )  have a great importance in production traits ,such as milk yield , protein , fat contents and  
especially cheesemaking  properties .  because of  the important role of  the  B variant  on increasing in milk protein 
and fat content, as well as cheese production ,it’s effect is known to  be economically important , and  it  is  
considered  to be included  in  dairy  breeding  programs .  
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INTRODUCTION      
        Caseins(�S1, �S2, �, �) constitute major part of  bovine milk proteins . Four genes 
coding for caseins are  clustered  within  less  than 300  Kb on bovine  chromosome  6  in the 
following order: �S1 ,�  ,�S2 , and � [ Feretti et al.1990,Threadgill, Womack 1990, Rijnkels 
et al. 1997]. Between all of  them , the  kappa-casein ( CSN3 )  gene  has  been  extensively 
studied  in cattle for its stabilizing role of  the casein micelles and ,therefore , its influence on  
the  manufacturing  properties  of  milk .Many  studies ( reviewed  by Grosclaude , 1988 ) 
demonstrate the influence of  genetic  variants of  k -casein  on   the  manufacturing  properties 
of milk, especially those of importance in  cheese technology.  
       The overall length of the k –casein  gene is close  to  13kb , but  most of  the  sequence  
coding for it’s molecule is contained within the 4-th exon(Alexander  et al.1988) .k-Casein  
constitutes  about 25% of the casein fraction  of milk .Nine variants of  it have  been  described: 
A, B, C, E, F, G, and  the recently discovered H, A1 and J( Kaminski ,1996 ,Mercier et al.  
1971, Prinzenberg et al.  1998 and 1999 ).The most diffused k-casein alleles are A and B , 
present in all  breeds with variable  frequency ( Murphy et al. 1969) . Variant  B differs from A 
by having isoleucine and alanine  at positions 136 and 148, respectively instead of threonine  
and aspartic acid sequence (Lin et al. 1992, 15-Ng-Kwai  et al.  .1991 ). Researches showed that 
in cattle, in  k-casein gene , there are  restriction cites for endonucleases Hind III ,TaqI  and Hinf 
I(Leveziel  et al.1988, Damiani et al.1990, Denicourt et al.1990, pinder  et al. 1991, ),using 
them, genotyping of animals is possibe. 
        The B  allele  has   been shown  to  correlate with  higher  cheese  production. Cheese 
produced from the BB   genotype has been  reported to have a higher protein  content, higher 
yield and  better  quality  than  produced from AA milk( Mariani et al. 1976  , Medrano and  
Anguila-rcordova ,1990 ).According to  Marzali  and  Ng-Kwai-Hang  ( 1986 ) ,  cheese 
production can be increased  by  10 percent if  milk is from cows  of the BB genotype, when 
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compared with milk from AA animals. The effect of the k-casein allele B is known to be 
economically important and it is considered  to  be  included in  dairy cattle  breeding  programs 
( Pedersen 1991) .  
 
MATERIAL AND METHODS 
 
        A total of 63, 91 and 32 animals belonging to Bestoozhevski , Kalmitski and  Russian 
black & white  breeds were analyzed respectively. DNA was  extracted  from  200   μl   blood   
samples   using    Genomic  DNA    Mini-prep   kit (V-gene) .All animal  samples  were 
genotyped  by  the  PCR-RFLP  method  .  The  polymerase  chain reaction  was used  to  
amplify a  228-bp  region from the  K-casein gene .The  PCR   reaction   was  performed  using  
GenePakTM  PCR  Core ( Isogene,Russia ) . For the amplification of the  DNA  region encoding 
the fragment, two  following  primers were used : 
SGE ( 5'-  TATCATTTATGGCCATTGGACCA- 3' ) 
SGO( 5'-  CTTCTTTGATGTCTCCTTAGAGTT-3' )  
      Thermal  cycling conditions  were  :  95  ْC for  2 min , 35 cycles of  95 ْ C for 30 s, 53  ْC for 
40 s and 72  ْC for 30 s, followed a final   extension at 72 ْ   C for 7 min . Approximately ١٠  μl  
of  the  PCR  product  were  digested  with  10  units  of   the   restriction  endonucleases  Hinf I  
at 37  ْC and  Taq I ( Fermentas) at 65  ْC  for 2 h . The resultant  fragments were separated by 
electrophoresis in  a  ٦ %  polyacrylamide  gel stained  with  ethidium bromide. 
 
RESULTS          
  
          The frequency of the   genotypes and alleles  are showed  in table 1 .Furthermore Figures 
1 and 2 show  the 228-bp amplicated  fragments  in a  2%  agarose gel  and  digested  fragments 
using  Hinf I  and  Taq I  in  a  ٦ %  polyacrylamide  gel  respectively . By HinfI ,  AA genotype  
was characterized  by  the  presence  of  2  fragments , corresponding to 135 and 93-bp , and the  
length of  digested fragments from BB genotype ,using Taq I are 128 and 100-bp . AB genotype 
is  determined  , showing  non-digesgted PCR products   and 2 digested fragments, according  
to the  endonuclease. 
       According to the results ,the frequency  of  B  allele  for  K-casein in  the Black & white 
herd  is  less and in Kalmitski more than others . The reasons of  differences may be, because of  
breeding programs or breed differences and even the  unequal number of  the screened 
animals.These alleles are universally distributed among Bos taurus and   Bos indicus , their 
frequencies being very similar in most breeds,except in those highly selected  for yields of milk 
(Holstein Friesian ) or milk fat (Jersey ) ( Hoogendoorn  et al. 1969 , McLean et al.1984). In 
other studies has been found that the B allele  occurs at  higher  frequencies   in breeds 
originating from Bos taurus than in   those of  Bos indicus .   In the majority of  Bos taurus 
breeds ( Jersey excluded )the frequency of B ranges between 0,34 and 0,49 and between 0,07 
and 0,09  in Bos indicus breeds ( Lara and et al. 2002 ). Jersey breed has been reported to have a 
higher frequency of B allele (Beth and Kristiansen, 1990).  
   Comparison with allele frequencies in  other cattle breeds indicates that allelic frequencies  in 
the investigated animals are totally  close to those observed in  Bos taurus . The Low frequency 
of B allele in Black & white herd (Bos taurus  )  probably concerns to low number of 
investigated animals .   
    Because  of  the  association  of k-Casein  B   with  more  favorable  milk   characteristics ,  
and great  interest of  the  dairy industry,  it seems desirable   to increase the frequencies  of B 
type of  k-casein through appropriate selection and breeding  schemes . To increase the  
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Bestoozhevski 31             27              5     0.71              0.29 

frequency  of  the B  variant in the herd, it is necessary   to pay attention to undesired  changes 
in  other  positively correlated  traits. .Increasing  frequency of  B in  a  breeding program 
,would  be  possible  using  sires  with homozygous k-casein B and using  them  more frequently 
as service sires (Ng-Kwai-Hang and et al.1991),  furthermore selecting of cows for the favorite 
genotype is effective too. 
  
 
Table 1. The  distribution of  K-casein genotypes and alleles  in  the studied breeds. 

Frequency of  Genotypes  Frequency of  alleles  
        Breeds          

 
    Number of     
     animals AA          AB           BB      A                    B 
            63 

Kalmitski             91 40             43              8     0.68              0.32 
Black & white 
 

            32 23              8               1     0.84              0.16 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Archive of SID

www.SID.ir

www.sid.ir
www.sid.ir


 

-Alexander L.J.,Stevart A.F.,Mackinlay A.G.Tkath T.Kapelinskaya T,V. Gorodetsky S.I.1988. Isolation and 
 bovine kappa-casein gene.Eur.J.Biochem.178:395 - 401 
sen, K.R.1990.Milk protein polymorphism in Danish Dairy cattle and the influence of Genetic 

ariants on milk yield . J. Dairy Res. 57:53-62. 

tics. 1990. 21: 215-16 

aration and gene frequencies of blood serum 

. 49 : 331-341 
ing. J. 

sein locus in pantaneiro cattle.Arch.Zootec. 51:99-105. 

ification   of  the  two  common alleles of the bovine k-casein locus by the RFLP technique, using the enzyme 

 an  aid  for genetic improvement 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
REFERENCES: 
 
1
characterization of the 
2-Beth, A.M. , Kristian
v
3-Damiani  G. Ferreti  L.Rognoni  G.Sgaramellav. 1990 . Restriction  fragment  length   polymorphism analysis of   
the kappa-casein  locus in cattle .Animal Genetics.1990,  21: 107-14 
4-Denicourt D. Sabour  M. P. McAllister  A .J.Detection   of  bovine  kappa –casein  genomic variants by the 
polymerase chain reaction method. Animal Gene
 5-Ferretti L.Leone P. Sgaramellav. 1990.Long range restriction analysis of the bovine  casein  genes.Nucleic Acids 
Research 18, 6829-6833 
6-Grosclaude. F. 1988. Genetic polymorphism of the main bovine  lactoproteins.  INRA Prod. Anim. 1:517 
7-Hoogendoorn,M.P.,Moxley,J.E.,Hawes,R.O.&MacRae,H.F.1969. Sep
transferrin   ,casein and  -lactoglobuline  loci  of dairy cattle and their effects on certain production traits.Canadian 
Journal of Animal science
8-Kaminski.S.1996.Bovine kappa-casein(CASK)genemolecular nature and application  in dairy cattle breed
Appl. Genet. 37:179 -196 
9-Kaminski.S.1996. Dde I RELF at the 5' region of  bovine kappa-casein  gene.J.Appl. Genet.1996, 37(2). pp.173-
178 
10-Lara. M.A.C,L.T. Gama  G. Bufarah,  J.R.B. Sereno , E.M.L.Celegato  and U.P. de  Abreu. 2002.Genetic 
polymorphisms at the K-Ca
11-Leveziel H. Metenier L. Mahe M.F.Choplain J. Furet  J.p. Paboeuf G. Mercier J.C.Grosclaude F.1988. 
Ident
Hind III.Genetique ,selection,evolution.20:247-54 
12-Lin, C.Y., Sabour, M.P. and Lee, A.J. 1992.Direct  typing of  milk   proteins as 
of  dairy bulls  and cows: a review,Anim. Breed. Abst. 60:1-10. 
13-Mariani, P., Lossi, G., Russo,V., Castagnetti, G.B.,  Grazia, L.,  Morini, D.and Fossa ,A.1976.Scienza e Tecnica 
Lattiero-Casearia. 27:208-227. 
14-Marziali, A.S.and K.F.Ng-Kwai-Hang.1986.Effects of milk composition and genetic polymorphism on  cheese 
composition. J. Dairy  Sci.69: 2533-2542. 

Archive of SID

www.SID.ir

www.sid.ir
www.sid.ir


 
rnal of Dairy Research.51 : 531-546 

4-146. 

 Samples from  Daughters and direct analysis of semen 

991 . Selection  to  increase  frequency  of     kappa-casein  variant  B  in   Dairy cattle.J.Anim. 

s indicus cattle. "Proceedings XXVIth International Conference Animal Genetics, 9-14 

ovine CSN3 locus discriminates six alleles 

H.A., Pieper F.R. Organization of the bovine casein gene locus.Mammalian 

15- McLean,D.M.,Graham,E.R.B.,Ponzoni,R.W.&McKenzie,H.A.1984.Effects of milk protein genetic variants on 
milk yield and composition. Jou
16-Medrano, J. F., and E. Aguilar-Cordova. 1990a.Genotyping of  bovine  kappa-casein  loci  following  DNA 
sequence amplification.Biotechnology. 8:14
17- Mercier J.C., Grosclaude F., Ribadeau-Dumas B. 1971.Structure primaire de la caséine �s1 bovine. Séquence 
complète. "European Journal of Biochemistry", 23, 41-51. 
18-Murphy R.F.,Downey W.K.1969.Milk proteinpolymorphism in the Kerry breed of cattle.Journal of Dairy Science. 
52: 1113-1115. 
19-Ng-Kwai-Hang K.F., D.Zadworny, J.F.Hayes,and U.Kuhnlein.1991.Identification of K-Casein Genotype  in  
Holstein Sires : A Comparison Between  analysis of Milk
samples from sires by Polymerase Chain Reaction. Journal of Dairy Science 1991,Vol. 74, No. 8 :2410-2415 
20-Pedersen  J.1
Breed.Genet. 108 :434-445 
21-Pinder S.J., Perry B.N.,Skidmore C.J., Savva D.1991.Analysis of  polymorphism in the bovine casein genes by 
use of the  polymerase chain reaction . Animal Genetics, 1991,22: 11-20 
22- Prinzenberg E.M., Erhardt G. 1998 .High-resolution SSCP analysis reveals new alleles at the k-casein (CSN3) 
locus in Bos taurus and Bo
August, Auckland, New Zealand", 17.  
23) Prinzenberg E.M., Krause I., Erhardt G. 1999.SSCP analysis at the b
corresponding to known protein variants (A, B, C, E, F, G) and three new DNA polymorphisms (H, I, A(1)). "Animal 
Biotechnology", 10(1-2), 49-62.  
24-Rijnkels M. Kooiman P.M., Deboer 
Genome 1997,8: 148-152 
25-Threadgill  D.W. ,Womack  J.E .1990. Genomic analysis of the major bovine milk protein genes.Nucleic Acids  
Res.18, 23 : 6935 – 6942 

Archive of SID

www.SID.ir

www.sid.ir
www.sid.ir


 

 

https://sid.ir/1791
https://sid.ir/1792
https://sid.ir/1793
https://sid.ir/1795
https://sid.ir/1794
https://sid.ir/1796
https://sid.ir/1702
https://sid.ir/1700
https://sid.ir/1699
https://sid.ir/1698
https://sid.ir/1787

