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Microsatellite Markers for Paternity Testing of Liangshan
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Abstract: The usefulness of multiplex polymerase chain reaction was evaluated and fluorescent detection with 20 mic-
rosatellites was used for paternity testing of Liangshan semi-fine wool sheep. The results in Cervus 2.0 indicated that
the combined exclusion probability was 0.998666 when parents were both unknown. [f father was known. combined
exclusion probability was 0.999994, with confidence level of 95% . Finally, the biological parents of 215 individuals in
offspring were found from eight candidate fathers and 147 candidate mothers, and a mixed pedigree was constructed. It
is useful for linkage analysis of sheep chromosomes and QTL location, also for the study of population structure, histo-
ry, and diversity.

Key words:Liangshan semi-fine wool sheep; microsatellite marker; multi-PCR; paternity testing

(parentage testing) , ,
N Ay H 9
b b b
[
o b ’ o
o b b
[2~4]
b ’ Y o
:2004 -01-06; :2004 - 05 - 21
(BMBF) ( :CHN 00316) [ Supported by Ministry of Federal Science, Technology and Education Founda-
tion (Bundesministerium fiir Bildung und Forschung. BMBF) of Germany (No. CHN 00316) |
(1973—) , , s : . E-mail ;. gaoaibao@ 163. com

(1956—), s . : . Tel:0835-2882030



86 HEREDITAS (Beijing)2005 27
N 2000~3200m 353
N , (—20TC ).
s N 1.2
, 3, 1.2.1 DNA
, DNA - , 4
1.2.3 9 20 20min, 6000 rpm 4T 15 min,
BL0004, BM1577, BM2830, BM3501, BM6465. 4T La~el
BM6506 . BMC 1009, BMS0887 . BMS 1636, BMS 1678, 1.2.2
BMS2321, BMS2626, ILSTS004, ILSTS0049, IL- ,
STS008, ILSTS22. OarCP0034. QarCP43. OarF- ; )
CB0226 . OarFCB20 ) o
b b
b b
o (centimorgan, cM) , ,
1 4 20 cM 47 ,
MWG-Biotech AG , 3
1.1 FAM.TET HEX o PCR
( s 20 PCR s
), N 147 215 ) , 1,
1 20
Table 1 Characters of 20 selected markers
1 2
Locus Chromosome Heterozygosity Allele number Primer 1 Primer 2
BM6465 1 78 8 AGGAGCAAGCATCTTTAATGTG TGCCAGGCTATAGAAGGACTT
BM6506 1 52 10 GCACGTGGTAAAGAGATGGC AGCAACTTGAGCATGGCAC
BMS 1636 1 66 5 CATTATTCACTGCCTTTGGATG GTGTTGGAGTTCTTCAGCAGG
BMS2321 1 58 7 TCACTTCACAAAATACACAATGC CCAAACTCCATAATCACCACTT
ILSTS004 1 82 8 CTTAAAATCTGTCTTTCTTCC TAGTGTGTATTGGTTTCTCC
BMS0887 2 72 6 AAGCTAACTGATATTCTGCCACA TTCCCTCTCTTCCCTCTCC
BMS2626 2 69 3 AGACCATGCTTAACTGGGTAGA GACATTACAAACTTTAGCCTCACA
OarFCB0226 2 79 7 CTATATGTTGCCTTTCCCTTCCTGC GTGAGTCCCATAGAGCATAAGCTC
OarFCB20 2 73 11 AAATGTGTTTAAGATTCCATACAGTG ~ GGAAAACCCCCATATATACCTATAC
BL0004 3 72 8 AAATTTTTCATCCTTCTTTCTGAC TCACCCTGACTGTGAATGC
BM2830 3 44 3 AATGGGCGTATAAACACAGATG TGAGTCCTGTCACCATCAGC
BM3501 3 67 11 CCAACGGGTTAAAAGCACTG TTCCTGTTCCTTCCTCATCTG
BMC 1009 3 58 5 GCACCAGCAGAGAGGACATT ACCGGCTATTGTCCATCTTG
ILSTS0049 3 50 9 CAATTTTCTTGTCTCTCCCC GCTGAATCTTGTCAAACAGG
ILSTS22 3 48 3 AGTCTGAAGGCCTGAGAACC CTTACAGTCCTTGGGGTTGC
OarCP0034 3 82 3 GCTGAACAATGTGATATGTTCAGG GGGACAATACTGTCTTAGATGCTGC
OarCP43 3 64 3 GCTGAACAATGTGATATGTTCAGG GGGACAATACTGTCTTAGATGCTGC
BM 1577 9 67 9 AGGAGCAGAACCACTAGGAGG TGGACTTTAGGCTTGTTTAGCC
BMS 1678 9 81 8 TCTTCTCTGCACTTTGGTTGC ATAGCTGACATCCACTGGGC
ILSTS008 9 48 2 GAATCATGGATTTTCTGGGG TAGCAGTGAGTGAGGTTGGC
1.2.3 PCR [o~8] 10 min,4C o
PCR :DNA 2 uL, 8 1.2.4 PCR
uL . Tag-Mix 5 pL( Taq L dNTP, H,0, (@D) 0.5 mL ABI H,O. HiDi.
10 X Buffer,MgCl, ) , :95C 10 min, 94TC Standard 3.35uL,11pL.0.2 L, (2
45 5,55C 1 min 30 s,72C 1 min, 35 Cycles,72TC PCR 0.6 uL, (3)ABI Prism™ 310 Ge-
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Fig.1 Genotyping in parentage testing
TET appears Green; standard appears red.
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Table 2 Analysis result in Cervus
Heterozygosity Exclusionary power
Locus Hets Homs - HW
k N H(©O)  H(E PIC Excl(1)  Excl(2) Null freq.
BL0004 8 353 191 162 0.541 0.517 0.481 0.147 0.308 NA —0.0297
BM 1577 10 352 222 130 0.631 0.603 0.572 0.217 0.397 NA —0.0309
BM2830 6 351 241 110 0.687 0.761 0.721 0.358 0.536 NA +0.0523
BM3501 9 347 247 100 0.712 0.765 0.735 0.386 0.567 NA +0.0350
BM6465 9 353 246 107 0.697 0.666 0.635 0.273 0.458 NA —0.0360
BM6506 8 287 157 130 0.547 0.583 0.542 0.192 0.360 NA +0.0268
BMC 1009 9 353 271 82 0.768 0.775 0.747 0.400 0.582 NA +0.0031
BMS0887 7 353 212 141 0.601 0.577 0.519 0.178 0.329 NA —0.0228
BMS 1636 7 351 269 82 0.766 0.786 0.752 0.403 0.581 NA +0.0125
BMS 1678 1 353 319 34 0.904 0.835 0.814 0.504 0.674 NA —0.0425
BMS2321 5 315 64 251 0.203 0.224 0.216 0.026 0.119 NA +0.0506
BMS2626 5 353 191 162 0.541 0.528 0.472 0.140 0.283 NA —0.0087
ILSTS004 8 334 247 87 0.740 0.772 0.735 0.380 0.558 NA +0.0199
ILSTS0049 8 353 235 118 0.666 0.715 0.662 0.293 0.463 NA +0.0345
ILSTS008 4 352 140 212 0.398 0.410 0.340 0.084 0.179 NA +0.0089
ILSTS22 4 353 147 206 0.416 0.447 0.405 0.100 0.236 NA +0.0410
OarCP0034 6 352 280 72 0.795 0.757 0.722 0.362 0.544 NA —0.0285
OarCP43 5 353 240 113 0.680 0.681 0.615 0.247 0.404 NA +0.0019
OarFCB0226 9 340 141 199 0.415 0.538 0.455 0.149 0.266 NA +0.1321
OarFCB20 1 353 307 46 0.870 0.847 0.827 0.523 0.691 NA —0.0137
Mean number of alleles per locus 7.45
Mean proportion of individuals typed 0.979
Mean expected heterozygosity 0.639
Mean PIC 0.598
Total (first parent) 0.998666
Total exclusionary power (second parent) 0.999994

Note : Number of loci: 20; Number of individuals: 353.
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