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Polymorphism of 22 Y-STR loci in Guangdong Han
population and genetic relationship with 12 populations
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Abstract: To investigate the genetic polymorphisms of 22 Y-chromosomal short tandem repeats(STR) loci in Guangdong
Han population, and to evaluate their forensic application values and genetic relationships with 12 other populations. These
Y-STR loci (DYS19, DYS389 / , DYS390, DYS391, DYS392, DYS393, DYS385, DYS437, DYS438, DYS439, DYS461,
DYS481, DYS504, DYS505, DYS508, DYS533, DYS576, DYS588, DYS607, DYS634, and DYS643) were analyzed in 216
unrelated healthy Guangdong Han individuals by three multiplex PCR systems including the PowerPlex Y System. Cluster

analysis and phylogenic trees were applied to show the genetic distance among the populations. As a result, a total of 214
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haplotypes were identified and the overall haplotype diversity for the 22 Y-STR loci was 0.9999. The gene diversity values
(GD) for each locus ranged from 0.3299 (DYS634) to 0.9425 (DYS385). Comparing with 12 other populations, the genetic
distance between Guangdong and Chaoshan Han population was the smallest (—0.0030), while that between Guangdong and

Northeast Han Chinese was the largest (0.0195). The phylogenetic tree was similar to the results of clustering analysis.

Multiplex detection of the 22 Y-STR loci revealed a highly polymorphic genetic distribution, which would be very powerful

for establishing a Y-STR database, for population genetics and forensic practice.

Keywords: Y-chromosome; short tandem repeats; multiplex amplification; genetic polymorphism; genetic distance
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Table 1 General information and final concentrations of
primers for 11 novel Y-STR loci

Concentration

Loci Allele o (bp)  Label (umol/L)
range
Multiplex
DYS643 7-12 125-150 6FAM 0.15
DYS505 9-16 162-190 6FAM 0.30
DYS634 7-10 156-168  HEX 0.25
DYS576 15-21 183-207 HEX 0.40
DYS588 13-20 159-194 TAMRA 0.30
DYS533 10-13 206-218 TAMRA 0.45
Multiplex
DYS481 20-30 122-152  6FAM 0.25
DYS508 9-15 169-193 6FAM 0.35
DYS504 12-18  268-292  6FAM 0.50
DYS461 9-14 178-198 HEX 0.20
DYS607 12-17 181-201 TAMRA 0.45
1.3 PCR
Multiplex : DYS505 DYS533 DYS576
DYS588 DYS634 DYS643; Multiplex :DYS461
DYS481 DYS504 DYS508 DYS607 37.5
ul, PTC-200 DNA 0.5~2 ng
200 mol/L dNTP 2.25 mmol/L MgCl, 1x PCR
5UTaq ; : 95 10 min; 10
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Fig. 1 GeneScan diagram of 11 novel loci by two fluores-
GD cence-labeled multiplex-PCR on an ABI310 genetic analyzer
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2.1 2) Powerplex Y System 11  Y-STR
Y-STR A 170 ;11
, Y-STR B 166
, 100~300 bp ;22 Y-STR 214
, 10 , 0.9999( 3)
2 22 Y-STR (n=216)

Table 2 Allele frequencies and gene diversity value for 22 Y-STRs detected in 216 males of Guangdong Han Chinese

Loci Allele Freq. GD Loci Allele Freq. GD

DYS385 10-12 0.0092 0.9425 11-21 0.0092
11-11 0.0185 12-12 0.0139
11-12 0.0417 12-13 0.0278
11-13 0.0046 12-14 0.0092
11-14 0.0046 12-15 0.0185
11-16 0.0046 12-16 0.0231
11-17 0.0092 12-17 0.0231
11-18 0.0139 12-18 0.088
11-19 0.0092 12-19 0.0741
11-20 0.0046 12-20 0.0185
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Loci Allele Freq. GD Loci Allele Freq. GD

12-21 0.0092 12 0.3102
13-13 0.0741 13 0.0370
13-14 0.0278 DYS393 11 0.0092 0.5627
13-16 0.0092 12 0.6157
13-17 0.0694 13 0.2083
13-18 0.0556 14 0.1250
13-19 0.0278 15 0.0417
13-20 0.0463 DYS438 8 0.0046 0.4601
13-21 0.0185 9 0.0278
13-22 0.0046 10 0.6898
13-23 0.0046 11 0.2546
14-17 0.0092 12 0.0231
14-18 0.0509 DYS439 10 0.0324 0.6665
14-19 0.0185 11 0.3519
14-20 0.0185 12 0.4398
15-16 0.0046 13 0.1296
15-17 0.0046 14 0.0370
15-18 0.037 15 0.0092
15-19 0.037 DYS461 9 0.0139 0.5044
15-20 0.0046 10 0.0370
16-18 0.0092 11 0.1111
16-19 0.0046 12 0.6806
16-20 0.0046 13 0.1435
16-21 0.0046 14 0.0139

DYS385 17-18 0.0046 DYS504 12 0.0185 0.7568
17-20 0.0046 13 0.0741
18-22 0.0046 14 0.0972
19-21 0.0046 15 0.2130

DYS19 12 0.0046 0.6765 16 0.1620
13 0.0231 17 0.3981
14 0.3472 18 0.0370
15 0.4213 DYS505 9 0.0139 0.6780
16 0.1620 10 0.0185
17 0.0417 11 0.1852

DYS390 21 0.0046 0.6896 12 0.4769
22 0.0926 13 0.2454
23 0.3889 14 0.0509
24 0.3611 15 0.0046
25 0.1528 16 0.0046

DYS391 9 0.0231 0.3617 DYS576 15 0.0185 0.7698
10 0.7778 16 0.0926
11 0.1852 17 0.2315
12 0.0139 18 0.3472

DYS392 9 0.0046 0.6618 19 0.2083
10 0.0046 20 0.0833
11 0.0556 21 0.0185
12 0.0694 DYS481 20 0.0046 0.8011
13 0.4213 21 0.0509
14 0.3915 22 0.1297
15 0.0509 23 0.3519

DYS3891 11 0.0092 0.5279 24 0.1852
12 0.6111 25 0.1389
13 0.3102 26 0.0509
14 0.0694 27 0.0509

DYS38911 26 0.0046 0.7261 28 0.0139
27 0.0648 29 0.0185
28 0.3935 30 0.0046
29 0.2176 DYS508 9 0.0324 0.5803
30 0.2592 10 0.1019
31 0.0602 11 0.6250

DYS437 13 0.0185 0.5329 12 0.0880
14 0.5046 13 0.1065
15 0.4630 14 0.0324
16 0.0139 15 0.0139

DYS533 10 0.0880 DYS588 13 0.0185 0.3897
11 0.5648 14 0.7731




1140 iﬁ_ f HEREDITAS (Beijing) 2008 30
& %

Loci Allele Freq GD Loci Allele Freq GD

15 0.1065 17 0.0370

16 0.037 DYS634 7 0.1065 0.3299

17 0.0278 8 0.8102

18 0.0185 9 0.0556

19 0.0139 10 0.0277

20 0.0046 DYS643 7 0.0046 0.5913
DYS607 12 0.0185 0.6580 8 0.0417

13 0.1481 0.1898

14 0.1713 10 0.5926

15 0.5324 11 0.1481

16 0.0926 12 0.0231
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Table 3 Number of haplotypes and haplotype diversity values found for 3 haplotype systems

A B C
Haplotype A Haplotype B Haplotype C
Number of individuals 216 216 216
Different haplotypes 170 166 214
Haplotype diversity value 0.9908 0.9917 0.9999
Discriminative power 78.70% 76.85% 99.07%

Haplotype A: DYS19, DYS3891/, DYS38911, DYS390, DYS391, DYS392, DYS393, DYS437, DYS438, DYS439, DYS385; Haplotype B: DYS461,
DYS481, DYS504, DYS505, DYS508, DYS533, DYS576, DYS588, DYS607, DYS634, DYS643; Haplotype C: Haplotype A+B.
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Fig. 2 Unrooted NJ tree of 13 different populations con-
structed by using Rst as distance
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Table 4 The genetic distances between 13 Han populations in China (P values are shown above, Rst values below the diagonal)

P,

Rst

GD-Han CS-Han MN-Han Singapore DB-Han SC-Han YN-Han HN-Han HeN-Han TJ-Han  ZJ-Han HongKong Taiwan
\ — — - + — — — + + _ _ _
GD-Han
—0.0030 \ - - + - - - + + - - -
CS-Han
-0.0024 0.0028 \ + + + + + + + — _
MN-Han
0.0034 -0.0031  0.0112 \ - - - - - - - - _
Singapore
0.0195 0.0108 0.0225 0.0080 \ - - - - - - + +
DB-Han
0.0077 0.0090  0.0142 0.0048 0.0008 \ - - - + - + +
SC-Han
0.0080 0.0084  0.0156 0.0029 0.0028  -0.0137 \ + + - + +
YN-Han
0.0135 0.0107  0.0246 0.0013 0.0113 0.0110 0.0116 \ + - - -
HN-Han
0.0102 0.0096  0.0207 0.0061 0.0010  0.0060 0.0046  0.0082 \ - - + +
HeN-Han
0.0155 0.0082  0.0328 0.0071 0.0018 0.0123 0.0106  0.0086 0.0013 \ + + +
TJ-Han
0.0085 0.0076  0.0175 0.0057 0.0032 0.0129 0.0085  0.0082 0.0095 0.0103 \ - -
ZJ-Han
0.0031 -0.0021  0.0083 -0.0019 0.0096  0.0158 0.0049  0.0028 0.0090 0.0091 0.0061 \ +
HongKong
0.0054 0.0064  0.0096 —0.0051 0.0202 0.0160 0.0137  0.0014 0.0129 0.0140  0.0042  0.0050 \
Taiwan
“+7: P<0.05; “=": P>0.05
; PowerPlex Y 22 Y-STR C
System 11 “ “ 214 s 0.9999,
, Y-STR , 99.99% ,
3.2 22 Y-STR Y
22 Y-STR , DYS385 DYS481 33
DYS504 DYS576 ,
, Y-STR ) )
« 2 ,
DYS391 DYS438 DYS588  DYS634, DYS391 ,
10, 0.7778; DYS438 ;
10, 0.6898; DYS588
14, 0.7731; DYS634 12 “ 7T 2281
8, 8102 ) [1=22] ,
DYS391 DYS438 DYS588 DYS634 , (-0.0030),
0.5 3 , 216 (0.0195) 9
, Powerplex Y System ,
A 170 (-0.0137);
78.70%; 11 Y-STR B (0.0018)
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