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Polymorphisms of STAT5A Gene and Its Association with Milk
Performance Traits in Chinese Holstein Cattle

BAO Bin', FANG Xing-tang', CHEN Hong'?, ZHANG Run-feng’, YAN Lin-jun °>, ZHANG Hai-jun’

(Institute of Cellular and Molecular Biology, Xuzhou Normal University, Xuzhou 221116, Jiangsu; *College of Animal Science and
Technology, Northwest A&F University/Shaanxi Key Laboratory of Biology for Agriculture, Yangling 712100, Shaanxi; *Nantong
Agriculture College, Nantong 226007, Jiangsu)

Abstract: [ Objective ] The polymorphisms of STATSA gene and their correlation to milk performance traits in Chinese Holstein
cattle were investigated for the purpose of providing molecular maker information to facilitate the breeding efficiency. [ Method]
PCR-SSCP was applied to analyze the polymorphisms of two loci in STATSA gene in 279 Chinese Holstein cattle. Genotypic
frequencies, allelic frequencies, correlation analysis between the polymorphisms and milk performance traits were estimated.

[Result] Three genotypes and seven haplotype combinations were found at the two loci. The frequencies of genotypes AA/GG/AG
were 0.2401/0.1470/0.6129 and those of alleles A/G were 0.5466/0.4534 at locus P;. The result showed that the genotypes had
significant effect on milk yield in the first lactation and protein rate in both the first and second lactations. Genotypic frequencies of
CC/TT/CT were 0.2401/0.1470/0.6129 and allelic frequencies of C/T were 0.5466/0.4534 at locus P,. Different genotypes had
remarkable influence on protein rate in the second lactation. In addition, the frequencies of seven haplotype combinations were
0.1864, 0.4624, 0.0502, 0.1505, 0.0430, 0.1039, and 0.0036, and different haplotype combinations affected the milk yield and protein
rate in the first and second lactations. [ Conclusion] The correlation was detected between different genotypes and haplotype

combinations and milk yield and protein rate at these two loci, but there was no correlation between the polymorphisms and milk fat rate.
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Table 1 Allelic and genotypic frequencies at STATSA P, locus

The sequencing results of STAT5A P.gene

1 2 3 4 5 6 7 8
SISISIS{=EwI=
1, 2, 3, 4, 5F18: AGZ; 6: AAM; 7: GG A
1,2,3,4,5 and 8: AG genotype; 6: AA genotype; 7: GG genotype

B2 STAT5A P 3 3& B Y SSCP 434
Fig. 2 SSCP analysis of PCR amplification of STATSA P,

1 2 3 4 5 _6 7 R’ 9
u‘ u. -
U - &

2, 5, 8 f19: CCM; 1. TTH; 3, 4, 6 f17: CTH
2,5,8 and 9: CC genotype; 1: TT genotype; 3, 4, 6 and 7: CT genotype

B3 STATSA P, ¥ 18 EXHY SSCP 3477
Fig. 3 SSCP analysis of PCR amplification of STAT5SA P,

A BEAE R EPSELTES SR A RERCT6 o W
Locus Number Genotypic frequency Allelic frequency Locus equilibrium y test
STAT5A P, 279 AA 0.2401 A 0.5466 AFAF(P<0.01)

AG 0.6129 G 0.4534 Disequilibrium

GG 0.1470
STAT5A P, 279 cC 0.7527 0.8746 SFF(P>0.05)

CT 0.2437 0.1254 Equilibrium

TT 0.0036
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22N R R AT A R WA 2, JLH LT 7 A
MY A, Al AACC. AGCC. AACT. AGCT.
GGCT. GGCC Fl AATT, “EATMAER 7374 0.1864.
0.4624. 0.0502. 0.1505. 0.0430. 0.1039 1 0.0036,
B PR S AGCC MR 5 BARRAF A S
AGTT HIBRAZE 128 5. oMral 4, X 7 Mdlé e
i A+C, A+T, G+C I G+T iX 4 Fh (s B 4 451 Bl
[, ARS8 0.5180 0.0287. 0.3566 Fl
0.0968. HLAEAY A + T AZIAR, IfHA5A A+C A%
e, P A ZE 18 fie

F2 STATA BEBERASINE
Table 2 Frequencies of haplotype combinations of STATSA

ALK

Haplotype combination frequencies
AACC 52(0.1864)
AGCC 129(0.4624)
AACT 14(0.0502)
AGCT 42(0.1505)
GGCT 12(0.0430)
GGCC 29(0.1039)
AATT 1(0.0036)

2.3 STABA ER B SEFBMBFERASS~3
E2IN:IPFA

TN RIS W LR 3 Rk 40 R 3 Wl N,
P fp W A STATSA JEIR Py A 5T AN [A) DR TR 556 1
Jifif¥1 305 d W= s AN FLAR I E DL 2 IR FLEE (2
FEAEANE, TS5 1, 2 FAFUIERAAAAEM K. 72
516305 d s b, AA ERREAMEARZE =T AG
Al GG FHERTAE (P<0.05) , AG Al GG FE KA
2 ZERAREE (P>0.05) ; AG fil GG FEKTA
PRI 1 FIZE 2 JRFLEE R B A T AA SER A
& (P<<0.05) . W3 4 g, whEfmHAg: STATSA
TR Py A SRR 555 2 R FLER A 3R AP AEAR G
M, S 1 RE AR 1, 2 B s L FUIREAR
AEAEARDGHE . 7028 2 IRFLEE A2 |, CT ZERZAAMA R
Fm T CCRFTAME (P<0.05)

Zedpe/N e s, TS A STATSA FERIAS
[ AR BV A 5550 1, 2 IR W R FL AR 3R APAE AR OG
P, 55 1, 2 IRFLIE R AAFAEA G 3R S W4,
1 far-ghaE EEH T . AACC>AGCC>
AACT>AGCT>GGCC>GGCT; 7E% 2 a9 b
f) K HEF A . AACC > GGCC > GGCT > AACT >
AGCC>AGCT.7i4 1 ol E A% |, AACC<AGCT

R3 AR STAA P, EREB B PR AR/ ZRIERIRER
Table 3 Least squares mean (LSM) and standard error (SE) for milk yield, fat and protein rates of different STATSA P, genotypes

JIBYX Lactation K Genotype

305 d 7= & 305 d milk yield (kg)

FLHEH Fat rate(%) FLE A% Protein rate (%)

| AA (67 7265.34a+207.38
AG (17D 6876.94b+129.81
GG (41D 6320.51b+268.39
II AA (67) 7087.49+198.66
AG (17D 6653.44+124.35
GG (41D 6904.10+253.95

3.55+0.15 2.28b40.05
3.66+0.12 3.02a+0.04
3.72+0.19 3.05a+0.07
3.2740.10 2.49b+0.05
3.73+0.08 3.27a+0.04
3.76+0.13 3.67a+0.07

[ RGO B AF NS PR PE 2257 82 (P<0.05). R

Means with the different small letters within the same column and lactation differ significantly (P<<0.05). The same as below

F4 AR STABA P, EFEB B HIK 89 5/ ZSRIE RITEIR
Table 4 Least squares mean (LSM) and standard error (SE) for milk yield, fat and protein rates of different STATSA P, genotypes

JIEIX Lactation LA Genotype

=i Milk yield (kg)

FLMEZ Fat rate (%) FLEEHZ Protein rate (%)

I CC (210) 6812.65+116.45
CT (68) 6690.34+204.65
TT (1) 7708.42+368.55
Il CC (210) 6836.75+112.79
CT (68) 6454.47+198.20

TT (1) T447.524364.42

3.68+0.09 3.01+0.04
3.50+0.16 3.01+0.06
3.44+0.19 3.25+0.03
3.19+0.07 2.64b+0.04
3.14+0.12 3.56a+0.06
3.25+0.23 3.88a+0.09
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Table 5 Least squares mean (LSM) and standard error (SE) for milk yield, fat and protein rates of different STATSA haplotype

combinations

IBIK Lactation 524414 Haplotype combination

305 d @574k 305 d milk yield (kg)

FLHE# Fat rate (%)

FLE % Protein rate (%)

I AACC 7583.93 aA+575.44 3.63+0.17 2.57 ¢cB +0.07
AACT 6930.60 bAB+962.90 3.47+0.32 3.13 aA+0.11
AGCC 7002.13 bAB+448.96 3.66+0.13 3.12 aA+0.05
AGCT 6772.00 bB+761.24 3.59+0.23 2.98 bB £0.09
GGCC 6660.75 bB+761.27 3.73+0.27 3.05 bA£0.10
GGCT 6641.33 bB+1243.10 3.42+0.37 3.06 bA +0.14

II AACC 7399.64 aA+460.06 3.25+0.12 2.51 ¢B+0.07
AACT 7059.80 bA£769.83 3.46+0.20 2.99 bA+0.11
AGCC 6760.74 cB+358.94 3.69+0.09 3.17 aA+0.05
AGCT 6756.25 cB+608.61 3.71£0.16 3.13 aA+0.09
GGCC 7307.88 abA+608.67 3.89+0.18 3.11 aA+0.12
GGCT 7206.00 abA+993.85 3.40+0.25 2.95 bA+0.14

[R5 G Vb B AN NG SRR B AR T3 2 57 B 3 (P<<0.05), ANIRIKS T BF (1 P 3445 1] 22 S 4 2 3% (P<<0.01)

Means with the different small letters within the same column and lactation differ at P < 0.05 and means with different capital letters within the same column

and lactation differ at P < 0.01

<GGCC<GGCT<AGCC<AACT; 7£% 2 JAFLEH
# |, AACC<GGCT<AACT <GGCC<AGCT<
AGCC.
2.4 FEHREREEBRYLE

HH3 6 T %, Py AL A FERIXT G JE R AR 28
1 BEFUIE AL 250 A% 0.08%F1 0.35%, i
305 d @hr=E BN 480.25 kg, fH%45 2 JAFLIERMILE
F A7 AR 0.22%F01 0.57%, i 305 d W5 ik
59.79 kg, ULH G DD LR A FLE A A IEBY,
XU AT SRV o Py AL C PR T JE DR AR A
%1 BIEAEBEIG 0.21%, 1 305 d P i
875.08 kg, 4% 2 IEFLE A ZFFK 0.40%, 1 305 d
W= FAIG 820.58 kg, Uil] C kPR FL &R 1 A MG ™
A N

F*6 FUMREMERBRMIE
Table 6 Allele substitution effects on milk performance traits

LR iR Ix 305 d @i FLHEE FLEAE

Allele Lactation 305 d milk yield  Fat rate Protein rate
(kg) (%) (%)
STAT5AP;A 1 480.25 -0.08 -0.35
Il 59.79 -0.22 -0.57
STAT5AP,C I -875.08 0.08 -0.21
I -820.58 -0.09 -0.40
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