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Abstract: In order to investigate the genetic diversity of Chinese indigenous sheep breeds, genetic
variation of 9 Chinese indigenous sheep breeds and one introduced breed were examined using 21
microsatellite DNA markers and fluorescence PCR. All the 21 markers are highly polymorphic.
The polymorphism information content (PIC) and genetic heterozygosis showed that the Chinese
local breeds have high genetic diversity. A total of 342 alleles were detected, and the effective al-
lele number ranged from 2.175 2 to 9.499 7. The average heterozygosity of loci varied from
0.524 8 to 0. 855 1, and the average heterozygosity of breeds were from 0.633 to 0.761. The
phylogenetic trees (NJ and UPGMA) analysis were generally in accordance with their origins,

breeding history and localities.
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Table 1 Sample information and estimation of average H and PIC on 21 loci
sl b 24 B R FEF R Sample size FRREE  FHZEERER
Breeds Sampling location /A Male £} Female Average H Average PIC
£ Hu sheep (HU) WL 75 I 25 23 0.743 0.698
M % 702 Hazakh (HZK) W 25 17 0.771 0.733
Gl 4% 2 Zhaotong sheep (ZT) = 7 R 3 37 11 0.722 0.688
BERBILTF Ujumgin (UQ) LR RIS 20 28 0. 740 0.702
WE2E Tan sheep (TAN) THEIMW 30 18 0.745 0.706
/NEEFE 2 Small-tailed Han (STH) I AR 9] 3 26 22 0.729 0.684
42 243 % Anduo sheep (AD) iy A 25 22 0.739 0. 698
i B 43 B Gangba sheep (GB) T R ) £ 4 40 0. 689 0.643
WEAS DR 45 2 Hulunbeier (HBR) Py Sy A8 DL/R 4 31 17 0.761 0.724
JG £ M ZE4% Poll Dorset (PD) Jent B 24 24 0. 630 0.574
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Table 2 Information of 21 microsatellite loci
3IFFIG =30 SAEFEH  PHEE B/ C
e . - G ¥ : 5 Y
: Primer sequence Forward(above) Allele number {EE & & Annealing )
Primers . Fragments size
and Reverse(below) /Ne number Average PIC temperature
- PET-TTCAAACTACACATTGACAGGG 0r )5 298 9 o706 ; L2116
SGACCTTTGGCAATGGAAGG e : 7 ‘
SRCRSPS VIC-GGACTCTACCAACTGAGCTACAAG 5 /2 626 4 . _ I
Y GTTTCTTTGAAATGAAGCTAAAGCAATGC : : oY
MCMS27 NED-GTCCATTGCCTCAAATCAATTC 12 /s 601 9 o 708 -, 61183
7 AAA CCACTTGACTACTCCCCAA o : 7
ILSTSS 6FAM-GGAAGCAATGAAATCTATAGCC 12 /91750 o516 - 86214
e TGTTCTGTGAGTTTGTAAGC Y : o
Ourpcpzog  VICCTA TAT GTT GCCTTTCCCTTCCTGE oo o s1o 5 o158
ar GTG AGT CCC ATA GAG CAT AAGCTC : : v
DYMSL NED-AACAACATCAAACAGTAAGAG 1o /8 054 5 o s6u BHPCR 159205
: CATAGTAACAGATCTTCCTACA SR : e 7 7
ILSTS11 SEAM GCTTGCTACATGGAAAGTGC 14 / 4.313 6 0. 734 61 239~289
CTAAAATGCAGAGCCCTACC ‘ :
. 6FAM-AGA GGA TCT GGA AATGGA ATC
SRCRSPY e RN . 12 /2.122 8 0. 489 55 104~136
GCA CTC TTT TCA GCC CTA ATG
N PET-GCTGAACAATGTGATATGTTCAGG | o752 - o128
ar GGGACAATACTGTCTTAGATGCTGC e : 7
OV NED-GGCCTCTCAAGGGGCAAGAGCAGG 0 /15332 o 75 SULPCR 125145
ar CTCTAGAGGATCTGGAATGCAAAGCTC : : P 7
6FAM-GGGTGATCTTAGGGAGGTTTTGGAGG
MAF214 22 / 4.258 3 0.732 Wk PCR - 169~261
AAT GCA GGA GAT CTG AGG CAG GGA CG / R
tGLAgy  VICGCT TTC AGA AAT ATG TTG CAT TCA oo o ss1 15 L35 168
- ATC TTC ACA TGA TAT TAC AGC AGA : :
OuriCpizg NED-GCG ACT TAG CAG CAG CAG CATCC 0 . - L8156
ar CAT CAAGAGATGAATGAGTAAAGAAGATG : : v
Ourrcpnl VICGCAAGCAGGTTCTTTACCACTAGCACC o o756 w0 125 146
ar GGACTGAACTCACAAGTTGATATATCTATCAC : ‘
OurrCraos  VICCCCTAGGAGCTTTCAATAAAGAATCGG ) o 7ss w0 10
arrb CGCTGCTGTCAACTGGGTCAGGG e : 7
6FAM-CTG CCA ATG CAG AGA CAC AAGA
HSC VT e R e A e 19 /9.499 7 0. 886 61 258~296
GTC TGT CTC CTG TCT TGT CAT C
MAFzos  VICGATCACAAA AAGTTGGATACAACCGTGG |\ o o726 o L0133
7 TCA TGC ACT TAA GTA TGT AGG ATG CTG o e
Ourivpzg PET-GTA TAC ACG TGG ACACCGCTTTGTAC | ) - -, 615
ar GAA GTG GCA AGA TTC AGA GGG GAA G : : v
LTSS VIC-CAA TTT TCT TGT CTC TCC CC s . -, o173
T GCT GAA TCT TGT CAA ACA GG : ) ) i
MAFSS NED-AAAGGCCAGAGTATGCAATTAGGAG oo o 7ss -, 106 140
7 CCACTCCTCCTGAGAATATAACATG o - v
6FAM-TCCAGATTTTGTACCAGACC
ILSTS28 20/ 6.737 5 0. 835 53 128~176

GTCATGTCATACCTTTGAGC

BA WS 5 S bR A ABI 2256 Ykl 4 H (6FAM L NED, VIC il PET)
Each forward primers were end-labeled with a ABI compatible phosphoramidite dye (6FAM ,NED,VIC and PET)
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Fig. 1 Contrast the result of silver and ABI3130XL on four loci
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Table 3 D, genetic distance between ten sheep breeds
i A L% TG ff W JE Ry < ) W MRINR NREFE O MFE LB
Breeds AD PD GB HZK HU HBR STH TAN uQ
JC £ b 2£4F PD 0.264 2
B GB 0.157 9 0.313 3
MA B 5 HZK 0.131 6 0.247 2 0.172 9
WE HU 0.166 3 0.289 2 0.2049 0.1575
I8 D1JK HBR 0.107 6 0.233 7 0.1391 0.0968 0.1335
/INEBIFEF STH 0.159 3 0.283 5 0.2322 0.1632 0.1956 0.1599
M2 TAN 0.203 0 0.347 1 0.2433 0.216 0 0.1639 0.1910 0.2545
BERBI UQ 0.134 1 0.256 9 0.1821 0.1306 0.1051 0.0980 0.1622 0.1580
@ ZT 0.172 4 0.264 3 0.2205 0.1623 0.2063 0.1307 0.2084 0.2400 0.1586
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Fig. 2 Scatter plot of showing the first and the sec-

ond principal components of genetic differen-

tiation among 10 sheep breeds
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Fig. 3 Scatter plot of showing the first and the sec-

ond principal components of genetic differen-

tiation among 9 sheep breeds
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Fig. 4 Dendrogram of relationships among 10 breeds

using D, genetic distance and the neighbor-

joining method
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Fig. § Dendrogram of relationships among 10
breeds using D, genetic distance and the
UPGMA method
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