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Abstract : The genetic polymorphisms of four microsatellite loci BM143 ., OarHH35 . OarAE101 .and BMS2508 were an-
alyzed in 286 sheep of seven sheep populations (Small Tail Han sheep,Hu sheep, Ujumgin sheep, Suffolk sheep,Dorset
sheep . Charolais sheep.F; of Dorset & X Small Tail Han sheep ). The numbers of alleles for BM143 , OarHH35 ,
OarAE101 ,and BMS2508 are 9,11,14 and 9 in seven sheep populations,respectively. The polymorphism information
content/number of effective alleles/ heterozygosity of BM143, OarHH35, OarAE101 and BMS2508 were 0.7073/
3.7231/0.7314,0. 8267/6. 4399/0. 8447,0. 5743/2.5178/0. 6028,0. 6172/3. 0712/0. 6744 in 286 sheep, respective-
ly. The results revealed the greatest genetic variation at OarHH35 locus and the lowest at OarAE101 . the greatest ge-
netic variation in Small Tail Han sheep and the lowest in Hu sheep among seven sheep populations. In the unweighted
pair group method with arithmetic mean (UPGMA) dendrograms based on Nei’s D, distance and Nei’s Ds standard

genetic distance,the Chinese native breeds (Small Tail Han sheep,Ujumgin sheep,Hu sheep) were grouped together,
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then with Charolais sheep. The F; crossbred sheep,and the two British native sheep (Suffolk sheep,Dorset sheep) al-

so clustered together. Microsatellite genotyping in sheep provided a useful tool for examining the genetic relationships

among breeds(populations) .
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Table 1 Primer sequences and PCR conditions of microsatellite DNA
(5" >3 PCR
Loci Primer sequences(5’—3") PCR conditions
OarAE10] Py TTCTTATAGATGCACTCAAGCTAGG 95C 5min, (94C 30s,63C 30s,72C 30s) X 7cycles,
P, TAAGAAATATATTTGAAAAAACTGTATCTCCC (90°C 30s.61C 30s.72°C 30s) X 25¢cycles.72C 7min
Oarth3s P AATTGCATTCAGTATCTTTAAACATCTGGC 95C 5min,(95C 30s.627C 30s.72C 1min) X
P2 ATGAAAATATAAAGAGAATGAACCACACGG 35cycles,72°C 7min
8143 Py ACCTGGGAAGCCTCCATATC 95C 5min, (95C 30s,63C 30s,72C 30s) X 5cycles,
P, CTGCAGGCAGATTCTTTATCG (95 30s,62C 30s,72C 30s) X 25cycles,72'C 7min
BMIS2508 P TTTCTGGGATTACAAAATGCTC 95C 5min, (95C 30s.58°C 40s.72C 1min) X
P, TTTCTTAGGGGAGTGTTGATTC 35cycles,72°C 7min
1.3 PCR o
12% ~15% 1.5
90 ~ 150bp DNA., Alpha Inno- Ds L12]
tech Alphalmager D, s
(Version 5. 1) ) Ota (1993)
0 DISPAN ) UPGMA (unweighted pair
1.4 po.m] group method with arithmetic mean)
(polymor-

o

phism information content, PIC) . .
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Banding patterns of PCR product
of microsatellite BMS2508
1:(pBR322/Hae Il ), 2:(99/113), 3:(111/115),
4:(111/113),5:(113/113), 6:(99/111), 7:(109/111),
8:(99/109),9:(99/101), 10:(99/99), 11:(93/95),
12:(93/111), 13:(91/93), 14:(pBR322/Hae 1l )
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Table 2 Gene frequency of 4 microsatellite loci in seven sheep populations

Population

Locus Allele(bp) XW ZZH H wz DS SF X Total
91 0.0135 0.0017

97 0.7042 0.3379 0.8833 0.7685 0.0385 0.3958 0.8750 0.5986

99 0.0423 0.2838 0.0093 0.2050 0.1250 0.0313 0.0867

101 0.0352 0.0270 0.0333 0.0371 0.0313 0.0272

107 0.1667 0.0221

109 0.0493 0.2838 0.0167 0.0648 0.5385 0.4167 0.1667

OarAET0] 111 0.0070 0.0017
113 0.0704 0.0463 0.0513 0.0625 0.0624 0.0408

17 0.0282 0.0405 0.0119

121 0.0185 0.0034

127 0.0070 0.0500 0.0185 0.0136

129 0.0282 0.0135 0.0167 0.0185 0.0154

131 0.0185 0.0034

133 0.0282 0.0068

BM143
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1
Population

Locus Allele(bp) XW ZZH H wz DS SF X Total
116 0.0306 0.0053
122 0.1838 .0375 0.0577 0.0918 0.0270 .2600 .2000 0.1104
124 0.1618 .0125 0.2500 0.0204 0.0811 0.0825
126 0.1765 .0375 0.0577 0.2551 0.0541 .1000 .3000 0.1281
128 0.1985 .2250 0.5000 0.2857 0.2432 .0600 0.2526
OarHH35 130 0.0074 .0125 0.1154 0.1837 0.1622 .0800 .3667 0.1211
132 0.0515 0.0102 0.0541 0.0281
134 0.1544 .0250 0.0204 0.0135 .1800 0.0614
140 0.0661 .6500 0.0715 0.3243 .3200 0.1912
142 0.0204 0.0405 .1333 0.0158
144 0.0192 0.0102 0.0035
96 0.0095 0.0017
100 0.0738 1750 0.0517 0.1509 0.1410 . 1956 .0588 0.1171
104 0.0902 .0750 0.0345 0.1509 .2353 0.0752
106 0.0738 0.0189 0.0192
BM143 108 0.3689 .4875 0.6552 0.4245 0.2821 .6522 .3824 0.4668
110 0.1967 .0375 0.2586 0.1132 0.0513 .1765 0.1294
116 0.1639 1125 0.1132 .0652 .0588 0.0804
118 0.0246 .0500 0.1026 0.0262
120 0.0081 .0625 0.0189 0.4230 .0870 .0882 0.0840
91 .0125 0.0017
93 0.0866 .5250 0.0273 0.8625 .8000 .1786 0.2848
95 0.0125 0.0017
99 0.5200 .2625 0.8036 0.4908 0.1125 .2000 .4286 0.4487
BMS2508 101 .0375 0.0182 0.0083
109 0.0067 0.0182 0.0050
111 0.3600 .1000 0.0714 0.3818 0.0125 .3928 0.2036
113 0.0364 0.0066
115 0.0267 .0625 0.1250 0.0273 0.0396

7 4 .7
3,7 4, , o
3 s 7 s ( 8.75
4 . 7.75),
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Table 3 Statistical indices of four microsatellite loci ( ) Da ( )
in seven sheep populations Table 5 The Ds standard genetic distance (above
diagonal) and D, distance(below diagonal) among
Number of seven sheep populations
Loci Heterozygosity
PIC effective alleles XwW ZZH H wz DS SF X
OarAE101 0.5743 2. 5178 0. 6028 XW 0.4825 0.1038 0.0345 1.1822 0.5172 0.0918
BM143 0.7073 37931 0.7314 ZZH 0. 1970 0.5742 0.4898 0.2300 0.1084 0.6092
H 0.1649 0.3439 0.0993 1.3212 0.6519 0.2197
BMS2508 0.6172 3.0712 0. 6744
Wz 0.0806 0.2166 0.1366 1.2053 0.5631 0.0427
OarHH35 0. 8267 6. 4399 0. 8447
DS 0.3803 0.1756 0.5091 0.3921 0.1722 1.1607
a4 7 SF 0.2665 0.1213 0.4256 0.2831 0.1637 0. 5293
Table 4 Average genetic polymorphisms X 0.1836 0.3324 0.2575 0.1216 0.4429 0.3218
in seven sheep populations
Ds D,
. Number of ) Mean s ’
Population PlC effective Heterozygosity number )
alleles of alleles ’
Xw 0. 6403 3.7818 0.6751 7.75 ( N N )
ZZH 0.6038 2.9673 0.6477 6.75 ( N N )
H 0.3944 1. 9449 0. 4291 4.50 = = ’
wz 0.6054 3. 3221 0.6404 8.75 ( > A )
DS 0.5610 3. 0907 0. 5955 5.75 ’
SF 0.5192 2.7322 0.5681 4.00 o
X 0. 5386 2. 8960 0. 5823 4.25 , 7
. ( .
2.3 7 ) :
AY ’ AY
7 o
DA . N
Ds DNA (5 ) PCR-SSCP
3, [14]
497: Small Tail Han sheep
50 Ujumain sheep
98 Hu sheep
Charolais sheep
Dorset sheep
72 Crossbred sheep
Suffolk sheep
2 7 D,

Fig. 2 Dendrograms of seven sheep populations based on D, distance using UPGMA method
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Fig.3 Dendrograms of seven sheep populations based on Ds standard genetic distance using UPGMA method
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