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Genetic polymorphisms of milk protein in Chinese Holstein cattle,
Jersey cattle and water buffalo analyzed by pyrosequencing
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ABSTRACT: Objective To analyze and compare the genetic polymorphisms of milk protein in Chinese
Holstein cattle, Jersey cattle and water buffalo. Methods The primers were designed according to the milk
protein polymorphic sites of Holstein, and the genetic polymorphisms were analyzed by pyrosequencing and
confirmed by RP-HPLC. Results Genetic polymorphisms of milk protein genes (f-casein, k-casein and
p-lactoglobulin) were detected in Chinese Holstein cattle and Jersey cattle. However, no polymorphism was
found in water buffalo except x-casein, and the polymorphic site was different with Holstein and Jersey.
Conclusion Milk protein polymorphism was found in Chinese Holstein, Jersey and buffalo, and pyrose-
quencing was a high-throughput and fast method for milk protein genotyping.
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Table 1 Polymorphic sites and sequences of PCR primer pairs in milk protein genes
’ 5-3’
B-CN 8101 CCCCTTTGCCCAGACACA
bio-CCACCACAGGGGTTTGAGTA
CTATCCCTTCCCTGG
8219 GAAGTAATGGGAGTCTCCAAAGTG
bio-AGGCTGGTGCATCCAAGAC
8267 GCTATGGCTCCTAAGCA
CCAGTTGAGCCCTTTA
x-CN 5365/5345 bio-TTGCTAGTGGTGAGCCTACAAG
TTGCTTATTTACCTGCGTTGTCTT
GACTGTGTTGATCTCAGG
p-LG 3984 ATGCCCGTGGCTCAGAAAG
bio-CCAGCACTCACCATCGATCT
TGTCTTTCAGGGAGAAC/T
: NCBI, K- X 14908, g- M55158  p- X14170
*2 ABASTUAREMNER
Table 2 Polymorphic sites and alleles of the milk protein
k-CN A E
B
5345 GAT (Asp) GCT(Ala)
5365 AGC (Ser) GGC (Gly)
B-CN Al A2 A3 B
8101 CAT (His) CCT (Pro)
8219 CAC (His) CAA(GIn)
8267 AGC (Ser) AGG (Arg)
B-LG A B
3984 GAT(Gly) GGT(Asp)
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Fig. 1 Chromatograms of milk protein polymorphism in three cows
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Table 3 Allele frequencies of the milk protein in different cows

(%)
(n=90) (n=57) * (n=88)
p-LG A 31.67 32.46
B 68.33 67.54 100
S-CN Al 69.44 32.46
A2 28.89 42.11
A3 - -
B 1.67 25.43 100
x-CN A 76.11 11.40 16.19
B 15.56 88.60 83.81
E 8.33 -
*
x4 B4R ERERBERENE
Table 4 Genotypes and frequencies of the milk protein in different cows
(n=90) (n=57) (n=88)
B-LG AA 23(25.56%) 12(21.05%)
AB 11(12.22%) 13(22.81%)
BB 56(62.22%) 32(56.14%) 88(100)
p-CN AlAl 61(67.78%) 8(14.03%)
A2A2 26(28.89%) 24(42.11%)
AlB 3 (3.33%) 21(36.84%)
BB 4(7.02%) 88(100)
x-CN AA 50(55.56%)
AB 25(27.78%) 13(22.81%) 17(19.32%)
AE 12(13.33%)
BE 3(3.33%)
BB 44(77.19%) 71(80.68%)
P-CN A1A1x-CN AA 31(34.44%)

B-CN A1A1x-CN AB
B-CN A1A1x-CN AE
B-CN A1A1x-CN BE
B-CN A1Al1x-CN BB
B-CN A1Bx-CN AB
B-CN A1Bx-CN BE
B-CN A1Bx-CN BB
B-CN A2A2k-CN AA
B-CN A2A2¢-CN AB
B-CN A2A2x-CN BB
B-CN BBx-CN AB
B-CN BBx-CN BB

16(17.78%)
12(13.33%)
2(2.22%)

2(2.22%)
1(1.11%)

19(21.11%)
7(7.78%)

3(5.26%)

5(8.77%)
4(7.02%)

17(29.82%)

6(10.53%)
18(31.58%)

4(7.02%)

17(19.32%)
71(80.68%)
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