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Abstract: The seven native sheep breeds of western China were analyzed using 30 microsatellite
markers which we selected. The allele frequency, mean heterozygosity, polymorphism informa-
tion content, effective allele number and dendrogram analysis with coancestry genetic distance
were used to assess the genetic variability between and among breeds. The results showed that
total of 239 alleles were detected, the mean allele number of one locus was 8, the effect allele
numbers were between 2. 9 and 3. 4 in breeds, and the mean Ne of loci were from 1.9 to 5. 3. The
mean heterozygosity of loci from 0. 320 to 0. 818, mean heterozygosity of breeds were from 0. 656
to 0. 719, and mean polymorphism information content of loci were from 0. 388 to 0. 786, mean
PIC of breeds from 0. 590 to 0. 666. The dendrogram relationship between different sheep breeds

were generally in accordance with the origins, breeding history and localities. The different opin-
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ions about the results need deeper research work.
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Table 1 The sequence structure, annealing temperature, number of the alleles and the loading

in the sheep chromosomes of the 30 microsatellite primers

B KR B S A0 A PR

51914 FR NN EE/ 2GRS Retafk .
Primer name Forward and reverse primer sequence Chrom Annealing temp. Alleles No.
A A~ B B*
MB009 GATCACCTTGCCACTATTTCCT; ACATGACAGCCAGCTGCTACT 9 60 53 8 8
BMS1724 GACTTGCCCCAATCCTACTG; ATTTCAGGTTTGTTGGTTCCC 8 58 53 11 15
BM1227 CACCAGTGATATTGGCTTATGG; GGAAGAAACACTTCCAAACCC 8 61 51 19 7
BM3033 TGCTGGTGGTCTTTGAACAG; GCAAACTGCTGGATAGGGAG 7 58 53 12 9
BM4311 TCCACTTCTTCCCTCATCTCC; GAAGTATATGTGTGCCTGGCC 6 58 54 9 5
MAF70 CACGGAGTCACAAAGAGTCAGACC; GCAGGACTCTACGGGGCCTTTGC 4 60 56 13 8
BM203 GGGTGTGACATTTTGTTCCC; CTGCTCGCCACTAGTCCTTC 26 58 60 8 12
BM6526 CATGCCAAACAATATCCAGC; TGAAGGTAGAGAGCAAGCAGC 26 56 55 13 11
MB023 CACCTTCTATGCTTCCACTCTAG; GCTTTAGGTAATCATCAGATAGC 25 58 50 6 7
BMS1714 TTTATCCCAAGAGGTTCCACC; AGGTGCTTGCAGTGAATCTG 25 58 50 6 7
AGLA269 CTTTCAATGTATTTGCTTATTTGTT; GACACTAGTAGATTTGAAACCCA 23 54 52 15 7
BL6 TTTTTCACTGTACTAAAACGCTGC; TCTCAAGTTTACATTTCCCTTTCC 23 54 ? 9 0
MBo067 CTTTGTGGAAGGCTAAGATG; TCCCACATGATCTATGGTGC 22 58 56 9 4
BMC1206 GGGTGGCTATGACTCCAGTG; GGTCCAGCCTTCCACCAC 21 58 60" * 6 9
BMS710 TTCTACTCTCCAGCCTCCTCC; GTTGGCTCCAAGAGCAAGTC 3 59 60" * 10 15
BM3413 TCCCTGGTAACCAATGAATTC; CAATGGATTTGACCCTCCC 18 58 59 14 6
BM1225 TTTCTCAACAGAGGTGTCCAC; ACCCCTATCACCATGCTCTG 16 58 54 16 8
MB066 ATCTGCCTGAAGCCAGTCAC; GGTTTCCTGCACCTGCATGA 11 56 58 11 8
BM3501 CCAACGGGTTAAAAGCACTG; TTCCTGTTCCTTCCTCATCTG 3 58 55* * 11 8
BM1004 TTAAAAGTCAGAAAGGGAAGCC; CTCGACCTCACATACTCAAAGC 15 58 55 13 8
BM315 TGGTTTAGCAGAGAGCACATG; GCTCCTAGCCCTTCACAC 54 54 11 6
BM1341 CCTACCTACTGCACAGTTTTGC; CTCCCATATAAGTTACCCACCC ? 56 59 9 7
URB037 ACTGGAGACGACTGAAGCAACC; GAGTGGCTGTTGCTAAATTTGG 2 62 52 19 8
BM6444 CTCTGGGTACAACACTGAGTCC; TAGAGAGTTTCCCTGTCCATCC 2 56 52 ? 6
BMS574 ATGTTCTTTGACCACATGGATT; GAACAAGCATTCTGACCATAGC 2 58 55 8 11
BM6404 TCCCTAATGTTGAATGGACTTC; CGAAAAGAGTCAGACACCAGC 1 58 56 7 5
BMS875 TCCAGCTTGAATCCCTTCC; AAGCAAAGGCTGGGAACAC ? ? 54 9 7
BM3501 CCAACGGGTTAAAAGCACTG; TTCCTGTTCCTTCCTCATCTG 8 58 57 12 8
BMS1678 TCTTCTCTGCACTTTGGTTGC; ATAGCTGACATCCACTGGGC 3 58 56 10 12
I1LST021 TCCTGTGGTAAACATAACGC; CAATGCTGTGTTAATTTCTGC 9 ? 60 ? 7

A RES kb T IR SR E L A S AR IS b S2 BRI I BE 5 B AR S 3 SOk i S5 AL R R B Sl AR BIF 5 S R A F) B S5 A R R ECH
* % FERYRAEIR SO R R LI IR KR A A2 A
A. Annealing temperature in reference; A*. Actual annealing temperature; B. Allele numbers in reference; B*. Observed allele numbers;

% %, Altered annealing temperature during PCR
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Table 2 Estimations of genetic variance in 7 sheep breeds at 30 microsatellite loci
JAE AL AL R bR PNES e jEp/IES TrRHE B34 W GES T2
Loci Index of genetics LLTS OLS GJS QKS MBFS HZS TS Mean
BMA4311 H 0.693 0.714 0.743 0.746 0.735 0. 649 0.668 0.707
PIC 0.623 0.653 0.686 0.689 0.676 0.565 0. 881 0.682
BM6444 H 0.372 0.703 0.695 0.770 0. 737 0.741 0.720 0.677
PIC 0.498 0. 644 0.665 0.725 0.688 0.689 0.657 0.652
URB037 H ) 0.587 0. 6:?2 0.725 0.702 0.648 0. 6—327 0.621 0. 649
PIC 0.325 0. 554 0. 569 0.638 0.586 0.588 0.533 0.542
MB066 H 0. 000 0. 755 0.643 0.618 0.313 0.602 0. 704 0.519
PIC 0. 555 0. 710 0.571 0. 544 0. 283 0.526 0.639 0. 547
BM315 H 0.714 0.578 0.651 0.725 0. 657 0.771 0.271 0.624
PIC 0. 654 0.501 0.636 0.668 0.582 0.724 0.232 0.571
MAF70 H 0.625 0. 801 0.697 0. 800 0. 000 0. 787 0.753 0.638
PIC 0.566 0.761 0. 648 0.761 0. 685 0. 744 0. 697 0.695
BL6 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000 0. 000
BMS1004 Hﬂ 0.656 0.628 0.559 0.620 0.507 0.317 0.739 0. ?75
PIC 0.594 0.541 0.518 0. 864 0. 444 0.290 0.691 0.563
AGLA269 H‘ 0.736 0. 749 0.739 0.712 0. 659 0. 814 0. 789 0.742
PIC 0. 686 0.692 0.695 0. 646 0.579 0.776 0. 747 0.688
BMS1248 H 0.720 0. 7}1 0.638 0.654 0.766 0.714 0.778 0.712
PIC 0.657 0.655 0.553 0. 600 0.718 0.654 0.735 0.653
BM6404 H ] 0. 380 0. 204 0.789 0. 496 0.778 0. 6—515 0.721 0. 569
PIC 0. 343 0.182 0. 745 0. 370 0.730 0.525 0.670 0.509
BMS574 H 0. 483 0. 764 0.717 0.538 0. 747 0. 690 0. 685 0.661
PIC 0.401 0.721 0.661 0.448 0.703 0.637 0.639 0.601
BMS1714 H ] 0.653 0.714 0.652 0.723 0.670 0.776 0.631 0.688
PIC 0.571 0.648 0.571 0. 660 0. 589 0.731 0.553 0.618
BMS1724 H\ 0. 678 0. 867 0. 846 0.871 0. 848 0. 846 0.755 0. 816
PIC 0.637 0. 841 0.841 0. 845 0.818 0.816 0. 700 0.786
BMSS75 H 0.621 0.746 0.621 0.770 0.648 0.824 0.732 0.709
PIC 0.558 0.692 0.558 0.725 0.571 0.789 0.674 0.652
BM3413 H 0.726 0.628 0.708 0. 851 0.788 0.770 0. 700 0.739
PIC 0.681 0.571 0.659 0.823 0.746 0.726 0.639 0.693
BMS1678 H ] 0.576 0. 764 0. 817 0. 850 0.798 0. 868 0.779 0.779
PIC 0.526 0.725 0. 780 0. 820 0. 756 0. 843 0.735 0. 459
BM1341 H 0. 497 0. 735 0. 664 0.768 0.664 0. 787 0. 639 0.679
PIC 0. 409 0.676 0. 581 719 0.593 0.743 0.554 0.741
BM3501 H, 0. 827 0.703 0.788 0. 707 0. 696 0.751 0. 757 0. 747
PIC 0.791 0.636 0. 744 634 0.634 0.670 0.716 0.611
MEB067 H 0. 000 0.615 0.632 0.636 0. 000 0. 000 0.355 0. 320
PIC 0.524 0.525 0.555 0.556 0.556 0.555 0. 289 0.508
ME009 H 0.742 0. 810 0.795 0.712 0.668 0.621 0.741 0.727
PIC 0.685 0.772 0.752 0. 654 0.603 0. 547 0.684 0.671
BMS710 H 0.657 0.379 0.301 0.648 0.585 0.631 0.534 0.534
PIC 0.575 0. 305 0.253 0.567 0.485 0.553 0.472 0. 666
BM1227 H 0.618 0.701 0.597 0.557 0.656 0.578 0.629 0.619
PIC 0. 540 0.636 0.520 0.479 0.574 0.500 0.561 0.544
BM1225 H 0.792 0.705 0. 605 0. 853 0. 649 0.750 0.674 0.718
PIC 0. 750 0.652 0. 545 0. 825 0.565 0. 704 0. 620 0. 666
ILST021 H 0.502 0. 301 0.379 0.401 0.628 0.631 0.489 0.476
PIC 0.373 0. 253 0. 305 0.318 0. 549 0.553 0.367 0. 388
BM203 H 0. 854 0.721 0. 687 0. 834 0.670 0. 876 0. 807 0.778
PIC 0. 824 0.668 0.651 0.802 0. 589 0.851 0.768 0.736
MB023 H 0.651 0.697 0.657 0.712 0. 806 0.712 0.712 0.707
PIC 0.585 0.628 0.595 0. 650 0.766 0.653 0. 656 0. 648
BM3033 H 0. 805 0.832 0.563 0. 836 0. 806 0. 805 0.776 0.775
PIC 0.763 0.799 0.526 0.802 0.768 0.769 0.731 0.737
BMC1206 H 0.789 0.651 0.737 0.738 0.774 0.762 0. 801 0. 750
PIC 0. 745 0.573 0.681 0.681 0.729 0.714 0.763 0.698
BM6526 H 0.753 0. 848 0.793 0. 838 0.831 0. 806 0. 859 0.818
PIC 0.703 0.818 0. 750 0. 806 0. 800 0.770 0.833 0.782
Populations H 0. 656 0.678 0.670 0.713 0.694 0.719 0. 684 0. 688
PIC 0. 590 0. 601 0.617 0. 644 0.634 0.666 0.614
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Table 3 Effective numbers of allees in 7 sheep breeds at 30 microsatellite loci
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Table 4 The size and number of private alleles with the corresponding
frequency at 30 microsatellite loci in 7 sheep breeds
JAE o7 A B B 4 it b JAE 37 R B/ K Wi 4 it b
Loci Length/bp Frequency Breed Loci Length/bp Frequency Breeds
BM4311 135 0.182 Mo MBFS  BMSI1678 156 0.091 KEEFEF LLTS
BM6444 206 0.250 MR 2 MBEFS BM1227 134 0.068 [7]2£ TS
BM315 176 0.273 [Z TS BM1225 282 0.455 B 72 OLS
170 0. 091 [[]=¢ TS 280 0.227 B2 OLS
164 0. 045 B GJS 268 0.296 KB LLTS
BM6404 153 0.431 B QKS 252 0.182 8 FE QKS
BMS574 158 0. 091 [A]=F TS IL.STS021 106 0.273 W42 HZS
BMS1714 152 0. 455 Hm3 GIS MB023 144 0.068 K B F MBFS
BMS1724 152 0.068 SR MBES BM3033 168 0.091 [@]2 TS
MB009 142 0. 250 KEZEFE LLTS  BM6526 178 0.216 Hm= GIs
140 0.273 KEFEFE LLTS BM1341 128 0.045 WH HZS
BM315 120 0. 159 I BE QKS BM1227 116 0.091 RX$ 3 OLS
MB066 112 0. 159 R OLS 122 0.568 W H4h=E HZS
URB037 182 0.034 B 43 2E HZS 126 0.296 B 43 2E HZS
BM3501 228 0.068 [ TS
£S5 30 AWMDEER.T ABERMZ AR KSR
Table 5 Gene flow between 7 sheep breeds at 30 microsatellite loci
PNCEEE e Hon = I MR [REGEES EES
LLTS OLS GJS QKS MBFS HZS TS
KEFF LLTS 1.71 1.98 1.92 1. 66 1.17 1.53
FR$7 2 OLS 2.17 2.42 1.76 1.97 2.26
Hm=x GJs 2.78 2.27 1.76 2.12
7B QKS 2.06 2.09 2.71
& iz MBFS 2.05 1. 81
W EE HZS 2.15
& 6 Nei(1978)iE 5 BE 5 46 F%
Table 6 The matrix with the D, genetic distance
Ve ZE e REFEF evEs Hom= TrBF L3354 W CES
PDS LLTS OLS GJS QKS MBEFS HZS TS
jE ZEHF WUJT 0. 354 0. 330 0. 339 0. 305 0. 327 0.293 0. 310
KEFEFE LLTS 0. 157 0.128 0.137 0. 155 0.175 0.167
Wz 2 OLS 0.170 0.149 0.139 0. 150 0.146
Hinzf GJS 0.135 0.107 0.178 0.162
TrREE QKS 0.131 0.157 0.137
K iz MBFS 0. 150 0.132
WH 2R HZS 0.135

A % TS
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