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Polymorphism analysis of 11 Y-STR loci in Manchu population and
genetic relationships with 16 populations
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Abstract: To investigate the genetic polymorphisms of 11 Y-chromosomal short tandem repeats(STR) loci in Manchu
population, and to evaluate their forensic application values and genetic relationships with 16 other populations of China, 11
Y-STR loci in 203 unrelated Manchu individuals in Liaoning were amplified with PowerPlex Y System, and the PCR
products were analyzed by 310 Genetic Analyzer. Cluster analysis and phylogenic trees were applied to show the genetic
distance among the populations. As a result, a total of 189 haplotypes were identified and the overall haplotypes diversity
for the 11 Y-STR loci was 0.9991. The gene diversity values (GD) for each locus ranged from 0.4594 (DYS391) to 0.9258
(DYS385a/b). Comparing with 16 populations, genetic distance between Manchu and Northeast Han population was the
smallest(0.0015), while genetic distance between Man and Uygur ethnic the largest(0.1485). The phylogenetic tree was
similar to the results of clustering analysis. The genetic distribution of 11 Y-STR loci in Liaoning Manchu population
showed favorable polymorphisms, and was thus suitable for forensic identification and paternity testing in local area. The
study of genetic diversity among different populations is useful for the research of their origins, migrations and their rela-
tionships.
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Table 1  Allele frequency and gene diversity of 10 Y- STR loci detected in Manchu population in Liaoning(n=203)

S B £ e IS FER Z R S B R 5 o7 R 4 SR Z R
Allele Allele frequency Genetic diversity Allele Allele frequency Genetic diversity
DYS391 0.4594 DYS19 0.6518
9 0.0345 12 0.0049
10 0.6946 13 0.0197
11 0.2512 14 0.2118
12 0.0197 15 0.5074
DYS390 0.6748 16 0.2168
22 0.0246 17 0.0394
23 0.4039 DYS3891 0.6548
24 0.3399 11 0.0148
25 0.2217 12 0.4581
26 0.0099 13 0.3153
DYS393 0.6150 14 0.1970
11 0.0099 15 0.0099
12 0.5271 16 0.0049
13 0.2463 DYS437 0.4668
14 0.1970 13 0.0148
15 0.0197 14 0.6995
DYS38911 0.7334 15 0.2463
26 0.0098 16 0.0246
27 0.0739 17 0.0099
28 0.2364 18 0.0049
29 0.4040 DYS438 0.5372
30 0.2020 9 0.0099
31 0.0493 10 0.6355
32 0.0197 11 0.2414
33 0.0049 12 0.0788
DYS392 0.7079 13 0.0295
7 0.0197 14 0.0049
10 0.0394 10 DYS439 0.6523
11 0.0493 11 10 0.0394
12 0.1576 12 11 0.2759
13 0.4187 13 12 0.5172
14 0.3005 14 13 0.1330
15 0.0148 15 14 0.0345
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Table 2 The genetic distances between 17 populations in China (P values are shown above, Rst values below the diagonal)

Manchu  Mongol  Tibetan Naxi Yi Uygur  Korean  SC-Han DB-Han SJP-Han  CS-Han  MN-Han  YN-Han HuN-Han HeN-Han TJ-Han ZJ)-Han
Manchu \ 0.0000 0.0000 0.0000  0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Mongol 0.0856 \ 0.0000 0.0000 0.0000  0.0000  0.0000  0.0000  0.0000 0.0000 0.0000 0.0000  0.0000 0.0000 0.0000 0.0000 0.0000
Tibetan 0.1200 0.0797 \ 0.0000  0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Naxi 0.0782 0.0730 0.0399 \ 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Yi 0.0865 0.1139 0.0896 0.0084 \ 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Uygur 0.1485 0.0386 0.0780 0.0769  0.1360 \ 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Korea 0.0372 0.1737 0.1786 0.1490  0.1950 0.2392 \ 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
SC-Han 0.0827 0.1954 0.1328 0.0700  0.0842 0.1476 0.0537 \ 0.1171 0.1081 0.1351 0.0360 0.5225 0.0721 0.0811 0.0548 0.0450
DB-Han 0.0015  0.1140  0.1535 0.1038  0.1437  0.1953  0.0415  0.0065 \ 0.0270 0.2973 0.0108  0.1622 0.0360 0.2252 0.0450 0.1081
SJP-Han 0.0689 0.1078 0.1734 0.0936  0.1228 0.1881 0.0789 0.0036 0.0099 \ 0.5766 0.0991 0.0901 0.1982 0.0450 0.0289 0.0270
CS-Han 0.0283 0.1133 0.1645 0.0991  0.1418 0.2064 0.0604 0.0048 0.0006 -0.0024 \ 0.2072 0.1261 0.0909 0.2883 0.0158 0.2252
MN-Han ~ 0.0307  0.1452  0.1828 0.1039  0.1464  0.2324  0.0818 0.0127  0.0215 0.0063 0.0018 \ 0.0270 0.0000 0.0180 0.0362 0.0360
YN-Han 0.0420 0.1038 0.1313 0.0704  0.0963 0.1697 0.0551 -0.0008 0.0023 0.0048 0.0030 0.0142 \ 0.0180 0.0631 0.0564 0.0180
HuN-Han  0.0130 0.0778 0.1605 0.0944  0.1186 0.1503 0.0728 0.0093 0.0120 0.0029 0.0052 0.0225 0.0137 \ 0.0270 0.0723 0.3964
HeN-Han  0.0093 0.0799 0.1330 0.0921 0.1111 0.1502 0.0533 0.0042 0.0013 0.0067 0.0009 0.0181 0.0060 0.0077 \ 0.1420 0.2613
TJ-Han 0.0080  0.0600  0.1322 0.0865 0.1064  0.1268  0.0637  0.0085  0.0086 0.0087 0.0076 0.0290  0.0129 0.0002 0.0009 \ 0.4523
ZJ-Han 0.0125 0.0728 0.1406 0.0949  0.1063 0.1345 0.0513 0.0062 0.0047 0.0068 0.0030 0.0169 0.0110 —0.0007 0.0009 —0.0010 \

Manchu: J#7%; Mongol: ¢ 1%; Tibetan: j8(i%; Naxi:
CS-Han: #ilU#%; MN-Han: [# 53U ; YN-Han:

VGG Yiz Bk, Uygur: 45K %; Korean: 8164, SC-Han: PU)IIJ; DB-Han: 2560, SIP-Han: 35T b o i,
2 M DU, HUN-Han: 8153 3% ; HeN-Han: R0 TI-Han: KENUE; Z3-Han: #iiL ik .
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