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The polymorphisms of 23 DNA Y-STR loci in Taiwan residents
Fang-Chin Wu'", Chio-Jun Yeh!, Meng-Yi Chen?, Chi-Hsiang Chao?, Chang-En Pu?

! Department of Forensic Science for DNA typing, Investigation Bureau, Ministry of Justice,

New Taipei City, Taiwan, Republic of China

Abstract. The buccal swab samples from 474 unrelated male volunteers were collected for
typing Y chromosome DNA in Taiwan. Allele and haplotype frequencies for the 23
Y-specific short tandem repeat (Y-STR) loci of DYS576, DYS3891, DYS448, DY S389ll,
DYS19, DYS391, DYS481, DYS549, DYS533, DYS438, DYS437, DYS570, DY S635,
DYS390, DYS439, DYS392, DYS643, DYS393, DYS458, DY S385a/b, DYS456 and Y
GATA H4 (PowerPlex® Y23 System, Promega) were determined in the population. A total
of 453 haplotypes were identified, of which 432 haplotypes were unique, and 21 haplotypes
were found in two individuals. The haplotype diversity was 0.9977, and the discrimination
capacity was 0.9557.

Keywords: Taiwan; DNA; Y-STR

1. Introduction

Taiwan’s population of about 23 million is heterogeneous and is made up of 95.5% Han
Chinese, 2.2% new residents and 2.3% indigenous people. Han Chinese, who resides all
over Taiwan, is composed of Holo (68.8%), Hakka (13.6%) and mainlander (13.1%) who
arrived from China after World War 1. Physical and cultural anthropology has led to the
classification of some 16 different indigenous Taiwanese peoples with the total population
of 538,439 [1]: Amis, Paiwan, Atayal, Bunun, Truku, Rukai, Puyuma, Tsou, Saisiyat, Yami
(Tau), Kavalan (Kamalan), Thao, Sakizaya, Seediq (Sediq) , Hlaalua and Kanakanafu, who
resided around in the mountainous regions of Taiwan. Authors collected the samples of Han

population to find out the polymorphisms of Y-STRs profiling.

* Corresponding author. Tel: 886-2-29112241 ext. 3742. Fax: 886-2-29138599.
E-mail address: wfcank@ms35.hinet.net. No. 74, Zhong-Hua Road, Xindian District, New Taipei City 23149, Taiwan, R.O.C.
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2. Materials and methods

After obtaining consent, buccal swab samples were collected from 474 unrelated male
volunteers of Han population residing in Taiwan.

Target DNA (0.5 ng/uL) was amplified by PCR, using the PowerPlex® Y23 System
(Promega). Amplification was performed in 25 pL reactions containing 2 pL target DNA,
2.5 pL PowerPlex® Y23 10X Primer Pair Mix (primer set and DNA polymerase), 5 pL
PowerPlex® Y23 5X Master Mix (PCR reaction mix) and 15.5 pL Water (Amplification
Grade) using a GeneAmp PCR System 9700 (Applied Biosystems) under the following
conditions: 96°C for 2 min, followed by 30 cycles at 94°C for 10 sec, 61°C for 1 min and
72°C for 30 sec, with a final extension step at 60°C for 20 min. Electrophoresis of the PCR
products was performed on the 3500xL Genetic Analyzer (Life Technologies). Alleles were
named as suggested by the DNA Commission of the International Society of Forensic
Genetics (ISFG) [2]. Allelic frequencies were estimated by direct counting. Gene and

haplotype diversities were calculated according to Nei [3].

3. Results

Allele frequencies for the 23 Y-STRs were determined in the Han population residing in
Taiwan (Table 1 and Table 2). A total of 453 haplotypes were identified, of which 432
haplotypes were unique, and 21 haplotypes were found in two individuals. The haplotype

diversity was 0.9977, and the discrimination capacity was 0.9557.

4. Discussion
The discrimination capacities of Yfiler for the 474 persons, 170 Atayal [4], 208 Paiwan
[5], 101 Amis [6], and Y10 for 582 Han [7] were 0.9346, 0.5823, 0.6490, 0.7821, and

0.8007 less powerful than Y23 respectively.

5. Conclusion

The more Y-STR loci were identified, the more powerful of the discrimination capacities
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were gotten.
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10. Tables

Table 1. Distribution of the alleles frequencies and the genetic diversity values of DYS576,
DYS3891, DYS448, DYS3891l, DYS19, DYS391, DYS481, DYS549, DY S533,
DYS438, DYS437, DYS570, DYS635, DYS390, DYS439, DYS392, DYS643,
DYS393, DYS458, DYS456 and Y GATA H4 of Han population in Taiwan

(N=474).
Y
locus DYS DYS DYS DYS DYS DYS DYS DYS DYS DYS DYS DYS DYS DYS DYS DYS DYS DYS DYS DYS
GATA
389 389
allele 576 448 19 301 481 549 533 438 437 570 635 390 439 302 643 393 458 456  H4
| I
0.00
4
2
0.00
5
2
0.00 0.00
7
2 2
0.00
8
7
0.02 0.00 0.01 0.04
9
6 2 5 4
0.00 074 0.00 0.08 0.69 0.00 0.04 0.23
10 0.053
2 4 9 8 5 2 2 6
0.00 0.22 0.08 0.67 0.26 030 0.04 0.55 0.00
1 0.256
9 3 4 3 9 5 4 8 4
0.60 0.00 0.00 055 0.20 0.02 046 0.06 0.13 0.52
12 0.600
3 4 4 8 3 0 4 0 0 5
12.3
0.26 0.01 030 0.02 0.00 017 039 0.02 0.31 0.01
13 0.088
3 8 2 0 9 0 1 2 6 5
0.11 021 0.03 0.01 0.60 001 0.02 047 0.13 001 0.17
14 0.002
5 2 8 1 7 3 0 5 2 3 2
0.00
14.1
7
0.00 0.00 0.00 0.50 0.00 0.37 0.03 0.02 0.02 0.20 0.50
15
4 9 4 1 9 3 8 4 2 3 6
0.00
15.1
2



16

17

18

18.1

18.2

19

20

21

22

23

24

25

26

27

28

29

30

0.08

0.25

0.34

0.20

0.07

0.03

0.00

0.00

0.02

0.31

0.00

0.00

0.30

0.28

0.04

0.00

0.00

0.02

0.09

0.34

0.27

0.17

0.19

0.07

0.00

0.01

0.09

0.36

0.20

0.13

0.09

0.04

0.03

0.01

0.00 0.11

9

3

0.00 0.24

19

2

9

0.25

8

0.18

0.09

0.03

0.00

0.00

0.00

2

0.10

0.31

0.32

0.00

0.14

0.05

0.04

0.00

0.00

0.01

0.06

0.39

0.29

0.21

0.01

0.00

0.14 0.17
1 9
0.00
2
0.20 0.10
3 8
0.27 0.01
6 8
0.10 0.00
4 2
0.03
8
0.00
7
0.00
2



0.06

31
8
32 0.011
0.00
10,11
2
1411 0.00
5 2

0.76 0.55 0.72 0.75 0.66 0.39 0.78 0.58 0.49 0.44 0.49 0.81 0.76 0.70 0.66 0.61 0.61 0.60 0.80 0.67
GD 0.563
1 4 0 8 2 6 5 8 7 3 2 1 1 3 1 6 3 6 9 1

GD: genetic diversity (1 — Zf?).
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Table 2. Distribution of the genotype frequencies and the genetic diversity value of
DYS385a/b of Han population in Taiwan (N=474).

genotype\llocus DYS385  genotype\locus DYS385  genotypellocus DYS385  genotype\locus DY S385

10,11 0.007 12,14 0.002 13,17 0.031 14,21 0.004
10,20 0.002 12,15 0.009 13,18 0.060 15,17 0.009
11,11 0.022 12,16 0.018 13,19 0.064 15,18 0.026
11,12 0.024 12,17 0.024 13,20 0.029 15,19 0.031
11,13 0.007 12,18 0.064 13,21 0.020 15,20 0.002
11,14 0.002 12,19 0.057 13,22 0.004 15,21 0.002
11,15 0.002 12,20 0.033 13,26 0.002 16,16 0.002
11,16 0.011 12,21 0.011 13,27 0.002 16,18 0.002
11,17 0.011 12.3,12.3 0.018 14,14 0.004 16,19 0.002
11,18 0.004 12.3,14 0.002 14,15 0.002 16,21 0.002
11,19 0.011 12.3,18 0.002 14,16 0.009 18,18 0.007
11,21 0.002 13,13 0.137 14,17 0.009 19,21 0.002
12,12 0.018 13,14 0.055 14,18 0.031 22,22 0.002
12,12.3 0.002 13,15 0.011 14,19 0.018

12,13 0.040 13,16 0.007 14,20 0.004 GD 0.952
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