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Relationships of three microsatellite loci with GSH-Px, SOD and
Na'/K*-ATP enzyme activities and daily milk yield in different
seasons in Holstein cows
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Abstract: Genetic variation of three microsatellite loci BMS2258, SODI, and BM723, which were closely correlated with
GSH-Px, SOD, and Na'/K'-ATPase genes, was analyzed in 130 Holstein cows by PCR and nondenaturing polyacrylamide
gel-electrophoresis. Polymorphic information content, effective number of alleles and heterozygosity of these microsatellite
loci were determined. Relationships of the three microsatellite loci with enzyme activities and daily milk yields in Holstein
cows were analyzed by least squares linear model. The results showed significant correlations of the three microsatellite loci
with their corresponding enzyme activities and daily milk yield in summer and fall (P<0.05). The least square means of
GSH-Px activities and daily milk yields for BMS2258 (182 bp/164 bp), SOD activities for SODI (148 bp/148 bp), and daily
milk yields for SODI (148 bp/146 bp), Na'/K'-ATPase activities and daily milk yields for BM723 (161 bp/111 bp) were
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relatively higher. These genotypes were the most favorable genotypes for enzyme activity and daily milk yields in summer
and fall, which could be references for marker assisted selection in heat resistance traits in dairy cattle.
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10 uL, : 2xPCR Mix k > Gk
5 uL( ) DNA 2
25ng 100 pmol/L, 10 uL
: 95 4 min; 95 455, 21 3 PCR
58~60C 45s, 72 45 s, 30~35 ; 3 PCR 12%
72 8 min 3 , 1 1 ,
1 BMS2258 6 , 214bp 182 bp
PCR 1.5% ) 164 bp 160 bp 148 bp 144 bp; SODI 6
12% 160 V , 176 bp 160 bp 156 bp 148 bp
6~8 h ( =29:1), 146 bp 142 bp; BM723 4 ,
, Biorad GelDoc XR 173bp 161bp 153bp 111bp
, Quantity One 4.62 29
1.6 >
2 2 , BMS2258 ,
POPGENE1.3.1 3 0.65, SODI
(Polymorphic information , 280  0.65
content, PIC) (Effective numbers 23
of alleles, Ne) (Heterozygosity, H)
SPSS13.0  GLM(General linear model) 3
3~ 5
’ ’ , BMS2258 GSH-Px
Yiu=u+ Pt M+ Gitegn 182 bp/164 bp(P<0.05,  3),
 Yijkim ;U . P, SODI SOD
R2 3N ERERGATIEF R APREERST
(bp) (PIC) (Ne) (H)
BMS2258 6 130~162 0.65 2.79 0.64
SoD1 6 136~176 0.61 2.89 0.65
BM723 4 105~171 0.45 2.06 0.51

%<3 BMS2258 FEfL A E EFE B A GSH-Px SE M B =R E M &/ R IERITEIR

(bprbp) (U/mL) (kg/d) (U/mL) (kg/d)
214/148 14 39.31+2.83° 21.57+1.93° 45.32+5.76" 29.46+2.24°
214/144 4 38.65+2.63° 20.12+1.93° 4431+4.21° 28.18+1.71°
182/164 11 53.24+3.72° 27.67+1.52° 58.8426.47% 38.38+2.33"
164/148 17 40.03+3.54° 21.96+1.46° 52.48+5.02% 33.21+1.44%
160/144 20 33.26+3.28" 23.50+1.77% 46.73+6.43° 32.61+1.12°
148/148 22 33.72+2.33° 21.12+1.44° 47.19+3.73° 31.26+2.49°
148/144 2 18.25+1.64° 19.27+1.73° 46.38+22° 27.23+1.33°
144/144 29 40.95+2.43° 23.66+1.24% 61.75+0.91° 36.48+2.26™

(P <0.05)
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A: BMS2258 1 4:160 bp/144 bp; 2: 164 bp/148 bp; 3 7: ;5:182 bp/164 bp; 6 8 9: 214 bp/148 bp; 10: 214 bp/144 bp; 11:
148 bp/144 bp; 12: 164 bp/144 bp; M: pBR 322/Msp B: SODI 1 7 9:148 bp/148 bp; 2: 156 bp/142 bp; 3 12: 148 bp/146 bp; 4:
156 bp/146 bp; 5: 176 bp/160 bp; 6: ;8 11: 146 bp/146 ; 10: 176 bp/146 bp; M: pBR 322/Msp C: BM723 1:161 bp/111bp; 2:

171 bp/153bp; 3 7 9 11 12:153bp/153bp; 4 5 8: 153 bp/111 bp; 6 10 :161 bp/153 bp; M: pBR 322/Msp

F£4 SOD1EMAFEEREE AR SOD FEFM A= sE iR/ Z R ERIFEIR

(bp/bp)
(U/mL) (kg/d) (U/mL) (kg/d)
176/160 4 82.72+2.33" 20.18+1.86° 108.66+2.63° 26.00+1.63%
176/156 5 78.42+1.67 21.58+1.83° 110.44+2.86" 27.60+1.72%
176/146 2 75.49+1.42° 14.92+1.66° 98.76+3.01° 23.00+1.85¢
160/146 10 68.37+2.22° 19.43+1.81° 116.42+4.15° 27.12+2.61°
156/146 39 83.9243.63" 20.52+1.52° 139.84+2.54° 30.21+1.86"
148/148 18 90.72+3.31° 27.57+2.58° 139.74+5.01° 41.72+1.72°
148/146 20 109.46+2.56" 24.9241.43% 148.21+3.98" 34.21+2.00°
146/146 27 78.39+4.49° 20.25+1.25° 138.90+3.54° 30.34+3.81%
142/142 4 84.45+2.74° 20.80+1.97° 134.52+2.69° 35.00+1.47°
(P <0.05)
148 bp/146 bp, Na'/K'-ATP
148 bp/148 bp(P<0.05, 4), BM723 161 bp/111 bp(P<0.05, 5)
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171/153 44 41.25+5.44% 21.53+1.15° 57.12+2.64% 34.4142.03%

161/153 17 36.67+4.53° 23.98+0.94° 36.66+4.92° 29.69+2.01°

161/111 13 49.83+3.57° 27.62+1.41° 60.31+4.11° 41.33+1.75°

153/153 20 37.96+2.53° 23.79+1.45° 53.2243.96% 33.9241.84%

153/111 24 43.14+6.79" 24.44+1.36% 61.67+5.94° 33.03+1.49%

111/111 4 34.54+2 88" 19.80+1.03° 39.21+1.26° 30.60+1.40°

(P <0.05)
3
51
+ -+
GSH-Px SOD Na'/K'-ATP _BMS711 ILST093 BMI905
3 (=100 . t61
0.60, 7
01|
, Botstein R 3 BMS2258
(PIC)>0.5 SODI BM723 GSH-Px SOD
0.25<PIC<0.5 , ; PIC<0.25 Na /K -ATP , BMS2258
, BM723 GSH-Px
, 2 , 3 182 bp/164 bp; SOD1 SOD
) 148 bp/146 bp,
148 bp/148 bp; BM723

SOD Na'/K"-ATP

(02), , 161 bp/111 bp
2l GSH-Px 1 3 7 3
(GSH) , 3

>

31 Na/K'-ATP

[14]
SOD GSH-Px ;
(MDA)
, Na'/K'-ATP
[15]
Na'/K'-ATP )
Na'/K*-ATP
2. 16
Na'/K'-ATP

% % 32 ik (References):

[1] Zhang QR, Ni YD, Guo HB, Wang CG. Effects of Chinese
herbal formula Heat-stress-releasing on antioxidant function
in dairy cows. Front Agric, 2007, 1(4): 478—480.[DOIL

(2]

,2005.
(3] ; ; ; , ;

), 2008, 37(3): 80-85.
[4] ) .
1996, 2: 20-22.


http://dx.doi.org/10.1007/s11703-007-0079-7

386 i ¢ HEREDITAS (Beijing) 2010 32

[5] , , , 1994, 136(2): 619-639.

, 2005, 27(4): [11] Bostein D, White RL, Skolnick M. Construction of a ge-
571-574. netic linkage map in man using restriction fragment length

[6] s s R s s R polymorphisms. Am J Hum Gene, 1980, 32(3): 314-331.

s i [12] Todorova I, Simeonova G, Kyuchukova D, Dinev D,

, 2005, 32(5): 471-475. Gadjeva V. Reference values of oxidative stress parame-

[7] s . ters (MDA, SOD, CAT) in dogs and cats. Comp Clin Path,
, 2006, 27( ): 99-100. 2005, 13: 190-194.[DOI]

[8] Kappes SM, Keele JW, Stone RT, Mcgraw RA, Sonstegard [13] Muller FL, Lustgarten MS, Jang Y, Richardson A, Van
TS, Smith TPL, Lopez-Corrales NL, Beattie CW. A sec- Remmen H. Trends in oxidative aging theories. Free Radic
ond-generation linkage map of the bovine genome. Ge- Biol Med, 2007, 43(4): 477-503.[DOI]
nome Res, 1997, 7(3): 235-249.[DOI] [14] , s . ( ),

[9] Marquess FL. Brenneman RA, Schmutz SM, Taylor JF, , 2002, 49-50.

Davis SK. A highly polymorphic bovine dinucleotide re- [15] R . ATP .
peat SODIMICRO2. Anim Genet, 1997, 28(1): 70. , 1991, 12(2): 54-58.
[10] Bishop MD, Kappes SM, Keele JW, Stone RT, Sunden SLF, [16] s s s s s )

Hawkins GA, Solinas Toldo S, Fries R, Grosz MD. Yoo J.
Beattie CW. A genetic linkage map for cattle. Genetics,

Na+-K+-ATP
, 2009, 35(3): 1-5.

09‘: fcé;.ﬂ’
FTUHERER 115 AFLSSBEAFEFAMTSE ZRE
115 , 2010 5 8
ce 15 . !
5 8
5 8 9 00-11 50 i
5 8 12 00-13 00
5 8 13 30-15 30 i
5 8 15 30-17 30 208 ( )
s s 3 31 email :
1 , , 300dpi ( ,
, );
2
3
SEEBREAN:
1 : 5 105 ) s 100871;

Xiang Ni, Room 105, College of Life Sciences, Peking University, No. 5 Yiheyuan Road, Haidian District, Beijing, P.R.C.

Post code: 100871

2 Email: xiangni@pku.edu.cn, xiangbozhang@pku.edu.cn

AEXFAGHFEFR
¥ E RS
LO—‘O—ﬁE_,};]‘l‘/\EI


http://dx.doi.org/10.1101/gr.7.3.235
http://dx.doi.org/10.1007/s00580-005-0547-5
http://dx.doi.org/10.1016/j.freeradbiomed.2007.03.034

	不同季节荷斯坦牛3个微卫星座位与GSH-Px、SOD和Na+/K+-ATP酶活性及日产奶量的关系
	李大齐1, 刘延鑫1, 张军民2, 高红彬2, 王根林1
	关键词: 奶牛; 谷胱甘肽过氧化物酶; 超氧化物歧化酶; Na+/K+-ATP酶; 日产奶量; 微卫星
	Relationships of three microsatellite loci with GSH-Px, SOD and Na+/K+-ATP enzyme activities and daily milk yield in different seasons in Holstein cows
	LI Da-Qi1, LIU Yan-Xin1, ZHANG Jun-Min 2,GAO Hong-Bin2, WANG Gen-Lin 1
	Keywords: cow; GSH-Px; SOD; Na+/K+-ATPase; daily milk yield; microsatellite locus
	1  材料和方法
	1.1  实验样本的选择、样品采集与制备
	1.2  酶活力的测定
	1.3  模板DNA的制备
	1.4  引物合成
	1.5  PCR扩增及检测
	1.6  数据统计分析

	2  结果与分析
	2.1  3个微卫星座位的PCR扩增及检测
	2.2  微卫星座位的遗传参数分析
	2.3  微卫星座位基因型与酶活性和日产奶量的关系

	3  讨 论
	参考文献(References): 








