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Study on the relationships between polymorphisms of CXCR2 gene
and milk quality and mastitis of dairy cow

XU Min, PING Fu-Qiang, CHEN Shi-Yi, LAI Song-Jia, LIU Yi-Ping

College of Animal Science and Technology, Sichuan Agricultural University, Ya’an 625014, China

Abstract: PCR-SSCP was applied to analyze the polymorphisms of CXCR2 gene and its relationships with milk quality and
mastitis in 160 cattle samples including Holstein dairy cow, Simmental dairy cow and Tongjiang cattle. The results showed
that there were 3 SNP loci in CXCR2 gene, which located at 684 bp, 777 bp, 861 bp, respectively. Five alleles (A, B, C, E
and F) were determined based on the 3 SNP loci. The genotypes for each locus were BC and CC, AA and AB, CC and BC at
685 bp, 777 bp and 861 bp, respectively. Results also demonstrated that genotypes BC, CC and FF were probably relevant
with mastitis, but AA, BB and EE may resist the mastitis of cattle. The genotypes AA, AB and EE may have better milk qual-
ity (extremely significant difference or significant difference) than other genotypes.
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Table 1  The information of the primers for PCR in this study

Primer Sequences (5 39 Location (bp) Fragment (bp) Annealing temperature (C)
Primer 1 F: GCGGGTGTGATCTGGTTGA 63 21 548
R:GACCAATCCGGCTGTATAAGA 263
Primer 2 F: TCCTGGGAAACTCCCTGGTG 233 261 504
R: GGACAATGGCCAGGTAGCGG 474
Primer 3 F:ACTCCTGAAGGAAGTGAACT 414 33 o
R:CCAGGTCCTCGTAGCAGACTA 626
Primer 4 F: CATATGTTTAGGCATCTGGG 537 282 575
R: AGCACGACAGCAAAGATGAC 799
Primer 5 F: CACGCTATTTTCAGCCCAAAT 753 238 508
R: GACGTAGATGAGGGGGTTGAGG 969
Primer 6 F: CCGGGCCCTGGATGCCACCG 924 244 573
R:GATGATGCTGAGGGGAAGCGAG 1146
1.2.2  SSCP o #7 1.2.5  FLea /M F6AF AT ik
3 uL PCR 0.5 pL 6xLoading buffer , 8 h
95°C 15 min 5 min 10% ( s
, 160 V 8 h, UL40BC-11) ,
pH
123 SLHERMAF 1.2.6 #aEaE
( ) SAS (SAS Institute Inc ,SAS
PCR , pMDI18-T 6.12,1996) DBF
JIM109 ,
«C )
1.2.4  ARMIRIEN Tr ik Bt 4 5L 5 K 3w h7 e ,
(SCO) ,
[16] Nee
SCS=Log2(SCC/100)+3 SCC
(SCS) Yi 4 A G E
50( /mL)==SCC, Yy DU
15.2877=SCS; 20( /mL) =SCC DA i i 1 2 3G
50( /mL), 13.9658=<SCS 15.2877; SCC i @ ); E

20(  /mL); SCS 13.9658
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Table 2 The genotype and allele frequencies for each PCR production fragment in cattle CXCR2 gene using Primer 4

Genotype frequency (%) Allele frequency (%) v
Breeds
AA BB cc AB AC BC A B Cc
Holstein 21.21 (21) 7.07(7) 3.03(3) 31.31(31) 18.18(18) 19.19(19) 4596 3232  21.72
Simmental 4250 (17) 7.50(3) 0.00(0) 32.50(13) 2.50 (1) 15.00 (6) 60.00 31.25 8.75 9.99 (P 0.05)
66.67 (14) 476 (1)  0.00 (0) 23.81 (5) 4.76 (1) 0.00 (0) 80.95 16.67 2.38

Tongjiang

Note: The numbers in the brackets are the number of individuals that belong to the respective genotypes.

#=3 5 CXCR2 A Primer 5 (L S & EF BRI E R INE

Table 3 The genotype and allele frequencies for each PCR production fragment in cattle CXCR2 gene using Primer 5

Genotype frequency (%) Allele frequency (%) v
Breeds
EE EF E F
Holstein 41.41(41) 53.54(53) 5.05(5) 68.18 31.82
Simmental 57.50(23) 30.00(12) 12.50(5) 72.50 27.50 0.80 (P 0.05)
33.33(7) 47.62(10) 19.05(4) 57.14 42.86

Tongjiang

Note: The numbers in the brackets are the number of individuals that belong to the respective genotypes.
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CXCR2 861 bp G—-T
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SNPs ’
4 2.3 CXCR2
) s CXCR2
684 bp 1 C—-G ( 3a); R GLM SCS
777 bp 1 G—A ( 4, 5) 4 R
( 3b) 1 ,
i Primer 4 BC CcC
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b FF
A \/\/\f\/\ .. %4 3104 BERD S SCS MMHEMF
G C A|CIA A GCE A C gCJ.U_ Table 4 The variance analysis between genotypes of
Cgemntype Primer 4 and SCS in cattle
f\‘ Genotyp AB AC BB BC cc
€Nno 5]
- CCHY
AAGC A C  CC genotype - 14.23 14.48 14.83 1462 15.15™ 15.44"
{a) stimate
777 _ _ _ _
A / Breeds  Holstein ~ Simmental
stimate
. /\[\ ML \AAJEJ. (P 0.01)
I Cc CTIGICCCCA 4 genotype *: Means differ very significantly(P  0.01).
n *5 545 XEREESYY SCS BHAEN
\/\/\/\ _\' Table 5 The variance analysis between genotypes of
o~ ABMY Primer 5 and SCS in cattle
I C C TLAJC C C C A AB genotype
() Genotype EE EF FF
#1777 bp L5 89 AA 1 AB E[F B (b) Breed
Fig. 3 The mutation in 685 nucleotide acid between BC and reeds Holstein Simmental
CC genotype (a) and the mutation in 777 nucleotide acid . "
between AA and AB genotype (b) by using Primer 4 Estimate 15.09 14.49 -
" (P 0.01)
5 861 . "": Means differ very significantly(P  0.01).
| 1
Vo A
ﬂ : :\ A fl‘ N ‘ﬂ )ﬁ 2.4 CXCR2
L 'LL_-JI_J"_ AATER ___4__.1|' \ EER
GATCGCGIG A CAC EEgenotype
SAS , Primer 4
n r‘» 'I,'-_ o I,'\
1 H\ YVAR: oo 6 6 , CXCR2
G ATOCGC|T|GA CAC EFgenatype
AA
4 5|45 =4 861 bp LS A EE A EF ERFEE!
Fig. 4 The mutation in 861 bp nucleotide acid between EE AB ’
AA AB

and EF genotype of Primer 5
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pH , (P 0.05)
AC 5
EE EF FF
AB AA AB (P<0.05) EE FF
EE EF
Primer 5 3 FF (P<0.05) EE
7 3 FF
6 CXCR2 £[A Primer 4 i 5 & EEE X 2 S RATE M0
Table 6 The effect of different genotypes of Primer4 on quality of milk in CXCR2 gene
+ LSM+SE
Traits
AA(37) AB(39) AC(17) BB(9) BC(23) CC@3)
Adipose(%) 3.620+0.2676"  3.532+0.2690°  3.461+0.3779" 3.458+0.4626°  3.360£0.2999°  3.253+0.8273¢
Lactose(%) 4.859+0.2696"  4.857+0.2710"  4.802+0.3806°  4.779+0.4660°  4.752+0.3021°)  4.722+0.833¢
Density 31.310£0.1697°  30.900£0.1706™  30.130£0.2397%  30.640+0.2934™  29.720+0.1902°  28.690+0.5246"
teinT(Oo/tSl pro- 3.217+0.6631°  3.244+0.6667°  3.990+£0.9363"  3.157+0.1146™  3.093+0.7431°  2.980+0.2050°
pH 6.527£0.0993¢  6.551+0.9985*°  6.579+0.1402° 6.571£0.1717°  6.606£0.1113"™  6.640£0.3070"
Ash(%) 0.953+0.2510°  1.296+0.2524*  1.136+0.3545%  0.842+0.4338° 1.101£0.2814°  1.160+0.7760°

Notes: The value of least square means in the same

(P<0.05);

(P<0.01),
line with no common capital superscripts differ very significantly (P<0.05); while the

value of least square means in the same line with capital letter superscripts differ extremely significant (P<0.01), the numbers in the brackets

are the number of individuals that belong to the respective genotypes.

% 7 CXCR2 &M@ Primer 5 {if &5 & & F 2 3 5L @ R A 220

5

Table 7 The effect of different genotypes of Primer 5 on quality of milk in CXCR2 gene

+ LSM+SE
Traits
EE (61) EF (57) FF (10)
Adipose(%) 3.530+0.2327° 3.475+0.2746" 3.287+0.4974°
Lactose(%) 4.840+0.2027° 4.810+0.2392°% 4.654+0.4332°
Density 30.70+£0.1593 30.50+0.1880% 29.82+0.3405°

Total protein(%)

pH
Ash(%)

3.216+0.5095"
6.558+0.0862°
1.156+0.1928°

3.119+0.6013*
6.566+0.1018"
0.983+0.2276"

3.043+0.1089"
6.611+0.1843°
0.968+0.4121°

(P<0.05);

(P 0.05)

Notes: The value of least square means in the same line with no common capital superscripts differ very significantly (P<0.05); while the
value of least square means in the same line with same letter superscripts means they were insignificant (P 0.05).
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