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Abstract:[Objective] The genetic variability and genetic relationship of the nine yellow cattle breeds in
southern China and three introduced breeds from Europe were studied. [Method) The genetic diversity of
twelve cattle breeds,including nine native breeds in southern China and three introduced breeds from Eu-
rope,was analyzed by using fifteen microsatellite markers recommended by FAO and ISAG. [Result] The
results showed that totally 237 alleles were detected from fifteen microsatellite loci, and averaged about
15. 8. All microsatellite loci were highly polymorphic,with the mean PIC ranging from 0. 597 2 to 0. 821 7.
All breeds showed high heterozygosity with the highest value of 0. 800 3 for Diqing yellow cattle and the
lowest value of 0. 665 1 for German yellow cattle. Twelve yellow cattle breeds were clustered into four

groups based on the UPGMA tree. The first group included Jian yellow cattle, Xuwen cattle, Wannan cat-
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tle, Longlin yellow cattle and Weizhou yellow cattle breeds, the second group Weining yellow cattle, Wu-

chuan black cattle and Diqging yellow cattle breeds, the third group included Sanjiang cattle, the fourth

group simmental cattle and Charolais cattle and Germany yellow cattle breeds. [Conclusion) The fifteen

microsatellite loci were effective markers for analysis of genetic relationship among yellow cattle breeds.

Key words: microsatellite;native yellow cattle breeds;genetic diversity
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Table 1 Sampling location and quantity of 12 yellow cattle breeds

i iy K Hb R AL

Breed Sample Location Quantity
iE B§ 4 Wannan cattle (WN) A KT B Xiuning County, Anhui 54
H w4 Jian yellow cattle (JA) VLV 5 4¢ T Jran City, Jiangxi 60
&% T et g e b T -
Weining yellow cattle (WNY) B BT Bijie City, Guizhou 61
4 Il 4= Wuchuan black cattle (WCB) St & 2 .32 X 17 Anshun and Zunyi City, Guizhou 56
[ #k ¥ 4= Longlin yellow cattle (LL) JUVEH%E A 1R X EAKE Longlin County, Guangxi Zhuang Autonomous Region 59
i 35 4= Weizhou yellow cattle (WZ) JUVEH % VA X AT Beihai City, Guangxi Zhuang Autonomous Region 60
i K # 4 Diqing yellow cattle (DQ) = F A8 1 PO A VA M Diging Tibet Autonomous State, Yunnan 59
= VI 4 Sanjiang cattle (S]) PO 1145 Bey 30 4H 352 )11 2 Wenchuan County, A'ba State, Sichuan 57
% 1 4 Xuwen cattle (XW) TR I % B Xuwen County, Zhanjiang City, Guangdong 59

v > o L . i ]

P13 /% 2 Simmental cattle (SMT) gqezoﬁnﬁﬂﬁi% &3 The breed field in Tongliao, Inner Mongolia Autonomous 56
Bk 4 Charolais cattle (CRL) LT R4 EEF s The center of beef breeding, Liaoning 52
1% [# # £ Germany yellow cattle (GY) i B FH4 3% The field of Nanyang cattle, Henan 64
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Table 2 Information about fifteen microsatellite loci

WA Yoo fk U4 R BEK B /bp BB/ C PRIt
Microsatellite Chromosome Amplified allele size Annealing temperature Fluorescent marker

BM1818 23 248~278 54.3 Vic
ETHI185 17 214~246 60.5 6fam
HEL13 11 177~200 51 Pet
ILSTS034 5 128~200 51 Vic
ILSTS054 21 126~144 56 6fam
INRAOOS 12 135~149 54.3 Ned
INRA032 11 160~204 50 Vic

MM12 9 105~145 56 6fam
TGLA227 18 75~105 54.3 Pet
BM1824 1 176 ~198 57 6fam

HELS 21 145~171 53 Vice
SPS115 15 234~258 55 Vic
TGLAI122 21 136~184 57 Ned
TGLAI126 20 115~131 57 Vic
TGLA53 16 143~191 55 Pet

1.1.3 Z£Z&XH Taq fE.10 X buffer,Mg” ¥ H ABI3100-Avant 4= H shigt (& A AU 17 B 4048 H ik
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T
1.2 EHFEEZA DNA HRE

S (ARG T W S H RO R R
1y 0 A L DL AR i T PR IR 41 DNA,
1.3 #4 DNA f#j PCR # 18
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pL 10X buffer 1. 5 pL..Mg*" (25 mmol/L) 1. 0~
1.5 pL, dNTPs (25 mmol/L) 0. 2 uL. 5| ¥ (2
pmol/pL) 1. 0 ~2. 5 pL, Tag M (5 U)0. 3 puL,
ddH, O fin & 15 pL, PCR B FEF 95 °C FHiAE k4
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TGLA122, TGLA126 #1 TGLAS53 Jy 35 MG ; i
J5 72 CEEAf 60 B 40 min(5|4) BM1818 ., ETH185,
HEL13, ILSTS034, ILSTS054, INRA005, INRA032,
MM12 fl TGLA227 #E ffi 60 min, 5| ¥ BM1824,
HEL5,SPS115, TGLA122, TGLA126 il TGLA53 %E
{# 40 min) ,4 CH-FF .
1.4 PCR ¥ EBFHMEKNS 51t 55
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ed pair-group method with arithmetic averaging.,
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Table 3 Number of alleles in twelve yellow cattle breeds with fifteen microsatellite loci
el RE AV
. bﬂ(Li.E{v‘ BM1818 ETHI185 HEL13 1LSTS034 1LSTS054 INRA00S INRA032 MM12
Microsatellite locus
oy K] %
A DA 12 19 10 26 10 15 14 18
Number of alleles
. 1&?%&’:{& TGILA227 BM1824 HELS5 SPS115 TGLA122 TGLA126 TGILA53
Microsatellite locus
yTaE—
S LA 19 10 18 11 21 12 22

Number of alleles
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Table 4 Values of Mean heterozygosity, Mean PIC and Mean Ne in twelve yellow cattle breeds

-
i b WN JA WNY WCB LL
Index

WZ DQ SJ XwW

SMT CRL GY

FHAAE
Mean H
REIE 2
fER &
Mean PIC
I
B Ao i TR
Mean Ne

0.7742 0.7340 0.7822 0.7889 0.7685

0.7470 0.704 7 0.7535 0.7628 0.7420

4.8156 4.0711 4.8472 5.1214 4.7120

0.678 9 0.800 3

0.6456 0.774 4

3.4152 5.357 3

0.7221 0.7073 0.6729 0.6995 0.6651

0.6829 0.6734 0.6323 0.6651 0.6203

3.8578 3.7452 3.5109 4.1694 3.33038
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Table 5 Values of Mean heterozygosity, Mean PIC and Mean Ne in twelve yellow cattle breeds with fifteen microsatellite loci

EiER T B E v Microsatellite locus

Index BM1818  ETHIS5 HEL13  ILSTS034 ILSTS054 INRA005 INRA032  MMI2
S e JE Mean H 0.734 4 0.770 8 0. 640 4 0.834 9 0.716 7 0.748 9 0.737 2 0.772 1
S L BAE B & it Mean PIC 0.699 1 0.748 7 0.597 2 0.8217 0.673 4 0.710 1 0.706 6 0.742 3
S A4 A A 3 [ B Mean Ne 3.936 4 4.996 3 3.104 8 6.743 1 3.779 1 4.515 4 4.467 2 4.604 8

i i PR A7 Microsatellite locus

Index TGLA227 BM1824 HELS SPS115 TGLA122 TGLA126 TGLAS53
Sy e B Mean H 0.682 4 0.667 4 0.766 2 0.705 4 0.761 0 0.680 5 0.774 1
S L2 B E B & Mean PIC 0.658 4 0.619 6 0.734 3 0.667 5 0.727 0 0.643 4 0.7557
S YA A A A I B Mean Ne 3.636 0 3.137 5 4.571 4 3.592 7 4.418 4 3.401 6 4,787 2
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Table 6 Total genetic diversity ( Hy) , Average heterozygosity within each population ( Hs) and Coefficient of gene

differentiation (Gsr) in 12 Yellow cattle breeds with fifteen microsatellite

JE AL BRI G WHRHMASGE AR JRE AL BRARGE IR EE B MR

Locus H’[‘ Hs GST Locus H']‘ Hs (}sf
BM1818 0.790 9 0.734 4 0.071 4 TGLA227 0.792 3 0.682 4 0.138 8
ETHI185 0.860 0 0.770 8 0.103 7 BM1824 0.759 0 0.667 4 0.120 6
HEL13 0.766 6 0.640 4 0.164 6 HELS5 0.840 8 0.766 2 0.088 7
ILSTS034 0.886 5 0.834 9 0.058 2 SPS115 0.775 6 0.705 4 0.090 5
ILSTS054 0.809 4 0.716 7 0.114 6 TGLAI122 0.839 2 0.761 0 0.093 2
INRA005 0.810 0 0.748 9 0.075 4 TGLA126 0.742 6 0.680 5 0.083 7
INRAO032 0.847 0 0.737 2 0.129 5 TGLAS53 0.844 2 0.774 1 0.083 1
MM12 0.854 6 0.772 1 0.096 6 SE-19{H Mean 0.814 6 0.732 8 0.100 8
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Table 7 D, genetic distance in twelve yellow cattle breeds
fhfP Breed WN JA WNY WCB LL WwWZ DQ SJ XW SMT CRL GY
WN
JA 0.073 3
WNY 0.106 3 0.117 8
WCB 0.1037 0.1052 0.0528
LL 0.0806 0.0717 0.0792 0.0786
A4 0.1286 0.0998 0.1860 0.1671 0.1060
DQ 0.154 6 0.1814 0.0726 0.0861 0.1415 0.2588
SJ 0.1843 0.2058 0.1373 0.1535 0.1738 0.2647 0.1559
XwW 0.097 7 0.0646 0.1358 0.1225 0.0757 0.0706 0.2167 0.229 0
SMT 0.3172 0.3606 0.2283 0.2337 0.3276 0.4754 0.2003 0.3281 0.4089
CRL 0.3021 0.3385 0.2392 0.2250 0.3208 0.4522 0.2029 0.2891 0.3977 0.1097
GY 0.3645 0.4042 0.2683 0.2823 0.3596 0.5020 0.2309 0.3511 0.4472 0.1330 0.1676
65 HRZELF Jian yellow cattel
43 % 4 Xuwen cattle
3 [& #k B 4 Longlin yellow cattle
84 ¢ B8 4+ Wannan cattle
55 WP 4 Weizhou yellow cattle
i R 4 Diging yellow cattle
100 84—‘: BTEE Weining yellow cattle
97 45 )I| B4 Wuchuan yellow caattle
Z={L4 Sanjiang cattle
5 H ¥ 4 Germany yellow caattle
I V6 178 /R 4 Simental cattle
91
B ¥k 4 Charolais cattle
B 1 12 A& UPGMA RKE

Fig. 1

The UPGMA dendrogram of twelve cattle breeds based on DA genetic distance
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