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Extraction

Whole-blood samples of 120 unrelated males of the Chinese
Han ethnic group who live in Sichuan province, southwest of
China, were collected and anticoagulant with EDTA. DNA was
extracted using the Chelex-100 method (1). Polymerase chain re-
action (PCR): The co-amplification of DYS434, Y-GATA-A10,
DYS438, DYS439, DYS531, DYS557, DYS448, DYS456, and
DYS444 was performed using a nonaplex reaction. About 2–10 ng
of genomic DNA was used in a 37.5 mL reaction volume contain-
ing 9.4 mL of Y-STR 9plex primer mix (0.20–0.45mM primers),
200mM dNTP (Pharmacia Biotech, Stockholm, Sweden),
1 � buffer, 2.5 mM MgCl2, and 2.0mL of home-product MBI
Taq polymerase (5 U/mL). Amplification reactions were per-
formed in a GeneAmpPCR systems 9600 (Applied Biosystems,
Foster City, CA) under the following conditions: 941C, 10 min; 10
cycles of 941C, 1 min; 561C, 50 sec and 721C, 40 sec; 25 cycles of
901C for 30 sec, 561C for 40 sec, and 721C for 30 sec; and 721C for
35 min and 41C until the samples were removed from the thermal
cycler. The positive control (1–3 ng of male DNA, ATCC 45514)
and the negative control (1–3 ng of female DNA, ATCC 45510)
were amplified with every batch of amplification reaction.

Typing

The amplified products were detected and separated by capillary
electrophoresis using an ABI PRISM 310 Genetic Analyzer (Ap-
plied Biosystems, Foster City, CA). An appropriate matrix in this
study was established with matrix standards for the four dyes 6FAM,
HEX, TAMRA, and ROX. The samples for analysis were prepared
by combining 0.5mL of PCR product and 10.0mL Hi-Di formamide

containing 0.2mL GeneScans—500(ROX) Size Standard in a
200mL tube, followed by denaturation at 951C for 3 min using a
9600 Thermal Cycler (Perkin-Elmer, Applied Biosystems). Frag-
ment sizes were determined automatically using the GeneScan Anal-
ysis Software V.3.7 and by comparison with allelic ladders. Alleles
were designated according to the recommendation of the DNA com-
mission of the International Society of Forensic Genetics (2).

Results and Analysis

Data of population genetics and forensic science were analyzed
according to Hou’s method (3). The allelic frequencies and hap-
lotype distribution of the nine loci in the groups studied are given
in Tables 1 and 2. The most common allele for each locus was
DYS434 allele 10; Y-GATA-A10, 13; DYS438, 10; DYS439, 12;
DYS444, 12; DYS448, 21; DYS456, 14; DYS531, 10; and
DYS557, 16. Almost all Y-STRs reached a gene diversity value
of 40.5, except for DYS434 (0.2506) and DYS531 (0.4601).
Most males share allele 11 of DYS531, and the frequency of allele
11 is 0.7089. A total of 105 haplotypes were observed in 120 in-
dividuals, of which 97 haplotypes were unique. The most common
haplotype was 10, 11, 15, 11, 23, 12, 10, 23, 12 (DYS434,
DYS531, DYS456, GATA-A10, DYS557, DYS444, DYS438,
DYS448, DYS439). Our data showed that differences in allele
frequency at loci DYS434, DYS438, DYS439, and DYS456,
compared with those of YCC Asian cell lines, can be enormous.
Therefore, establishing databases of haplotypes in different popu-
lations is a requirement for forensic biostatistic calculation. The
combination of the allelic states of the nine Y-STR loci allowed us
to construct highly informative haplotypes. The cumulative hap-
lotype diversity was calculated to be 0.9968; the discrimination
capacity of haplotypes was 0.9815. The data generated revealed
that the nine Y-chromosome haplotype is highly polymorphic and
discriminative in the Chengdu, southwest China population.

The complete data can be accessed at http://fayi.med.stu.
edu.cn/y-str.doc
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TABLE 1—Allele frequencies and gene diversity values at nine Y-STRs in the Chengdu Han population (n 5 120).

Allele DYS434 GATA-A10 DYS438 DYS439 DYS531 DYS557 DYS448 DYS456 DYS444

9 0.0594 0.0583 0.0432
10 0.7345 0.6500 0.1250 0.3998 0.0333
11 0.1056 0.0346 0.2500 0.1667 0.2170 0.0103 0.2500
12 0.1005 0.3254 0.0417 0.4000 0.3206 0.0103 0.3083
13 0.3610 0.2418 0.0194 0.2507 0.2167
14 0.2404 0.0665 0.4029 0.1500
15 0.0386 0.0103 0.1960 0.0417
16 0.1879 0.0563
17 0.3022 0.0563
18 0.2432 0.0172
19 0.1044
20 0.1044 0.0103
21 0.0373 0.3292
22 0.0103 0.3189
23 0.2798
24 0.0206
25 0.0309
26 0.0103
ha 0.4394 0.7092 0.5141 0.7399 0.6938 0.7975 0.7560 0.7357 0.7766

ha, gene diversity value.

TABLE 2—Distribution of nine Y-STRs haplotypes in the Chengdu Han population (n 5 120).

Haplotype DYS434 DYS531 DYS456 Y-GATA-A10 DYS557 DYS444 DYS438 DYS448 DYS439 n f %

1 10 11 15 11 17 12 10 23 12 5 4.17
2 10 11 16 14 17 11 10 22 12 3 2.50
3 10 11 15 11 17 14 10 23 12 3 2.50
4 10 11 16 15 17 12 10 23 12 3 2.50
5 10 9 15 11 17 12 10 23 12 3 2.50
6 11 13 17 11 19 12 10 23 10 2 1.67
7 11 12 16 14 17 13 10 20 11 2 1.67
8 10 11 14 13 18 13 10 22 12 2 1.67
9 10 11 12 15 17 12 10 23 12 1 0.83
10 10 11 13 12 18 11 10 23 14 1 0.83
11 10 10 12 11 17 14 10 21 13 1 0.83
12 9 11 15 12 17 12 10 22 12 1 0.83
13 12 12 19 11 15 12 10 23 13 1 0.83
14 12 12 17 13 16 13 11 25 13 1 0.83
15 12 11 16 11 18 13 11 25 13 1 0.83
16 12 11 15 15 21 12 10 23 10 1 0.83
17 12 11 15 11 18 15 9 23 11 1 0.83
18 12 11 15 13 18 10 10 23 13 1 0.83
19 12 10 17 11 15 12 10 24 12 1 0.83
20 12 10 15 14 19 11 10 21 10 1 0.83
21 12 10 15 12 17 12 11 23 11 1 0.83
22 12 10 15 13 19 12 9 24 13 1 0.83
23 12 10 15 12 21 12 11 25 13 1 0.83
24 12 10 18 12 20 12 12 24 12 1 0.83
25 12 9 16 13 16 13 10 23 13 1 0.83
26 12 9 16 15 18 14 10 23 12 1 0.83
27 11 13 15 15 17 13 10 22 13 1 0.83
28 11 12 15 12 15 13 10 25 12 1 0.83
29 11 12 15 14 18 11 10 22 12 1 0.83
30 11 12 15 13 18 15 10 23 14 1 0.83
31 11 12 17 13 20 12 12 24 11 1 0.83
32 11 12 17 11 20 13 9 26 12 1 0.83
33 11 12 14 11 15 12 10 23 12 1 0.83
34 11 12 14 14 17 12 11 22 11 1 0.83
35 11 12 16 11 17 12 11 23 13 1 0.83
36 11 12 14 14 16 13 11 24 13 1 0.83
37 11 11 14 15 16 13 10 25 14 1 0.83
38 11 11 17 13 19 12 12 24 12 1 0.83
39 11 11 15 14 16 13 10 22 10 1 0.83
40 11 10 15 14 19 12 10 23 12 1 0.83
41 11 10 13 12 16 12 10 24 13 1 0.83
42 11 10 13 13 16 11 10 23 12 1 0.83
43 11 9 15 15 21 12 11 23 10 1 0.83
44 11 9 13 11 16 13 11 23 11 1 0.83
45 10 13 16 13 18 11 11 23 11 1 0.83
46 10 13 17 11 17 12 12 24 13 1 0.83
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TABLE 2— Continued.

Haplotype DYS434 DYS531 DYS456 Y-GATA-A10 DYS557 DYS444 DYS438 DYS448 DYS439 n f %

47 10 12 17 14 17 10 9 21 13 1 0.83
48 10 12 16 14 17 12 10 23 12 1 0.83
49 10 12 16 14 16 10 10 21 13 1 0.83
50 10 12 16 12 16 12 10 24 11 1 0.83
51 10 12 15 14 19 11 10 22 12 1 0.83
52 10 12 16 11 17 14 10 23 12 1 0.83
53 10 12 15 12 16 12 11 21 14 1 0.83
54 10 12 15 13 17 10 11 23 13 1 0.83
55 10 12 15 13 17 13 11 23 12 1 0.83
56 10 12 16 11 16 11 12 23 13 1 0.83
57 10 11 18 13 15 13 9 22 10 1 0.83
58 10 11 18 15 17 15 10 22 12 1 0.83
59 10 11 18 14 16 12 11 21 13 1 0.83
60 10 11 17 13 16 10 10 24 11 1 0.83
61 10 11 17 12 19 12 10 24 10 1 0.83
62 10 11 16 13 21 12 10 20 11 1 0.83
63 10 11 16 13 16 12 11 23 13 1 0.83
64 10 11 16 15 15 15 9 25 12 1 0.83
65 10 11 16 14 17 10 11 21 10 1 0.83
66 10 11 16 13 21 13 10 22 14 1 0.83
67 10 11 16 12 15 12 11 23 11 1 0.83
68 10 11 16 13 16 11 10 23 13 1 0.83
69 10 11 15 15 17 12 10 23 10 1 0.83
70 10 11 15 13 18 12 11 24 14 1 0.83
71 10 11 15 14 17 12 10 23 11 1 0.83
72 10 11 15 11 16 12 11 23 11 1 0.83
73 10 11 15 15 16 10 10 21 13 1 0.83
74 10 11 15 13 16 11 10 20 13 1 0.83
75 10 11 15 13 16 12 10 23 11 1 0.83
76 10 11 15 11 15 12 10 22 10 1 0.83
77 10 11 15 13 18 12 9 23 11 1 0.83
78 10 11 15 11 20 13 11 25 13 1 0.83
79 10 11 15 15 15 13 11 22 11 1 0.83
80 10 11 15 15 18 11 11 21 10 1 0.83
81 10 11 15 14 17 12 11 26 12 1 0.83
82 10 11 15 14 16 11 10 23 14 1 0.83
83 10 11 15 13 18 13 10 21 13 1 0.83
84 10 11 15 13 16 12 10 22 10 1 0.83
85 10 11 15 13 16 13 10 22 11 1 0.83
86 10 11 15 12 16 11 10 22 13 1 0.83
87 10 11 15 11 17 12 10 25 11 1 0.83
88 10 11 14 11 22 12 10 23 12 1 0.83
89 10 11 14 12 17 10 10 22 13 1 0.83
90 10 11 13 15 16 12 10 20 12 1 0.83
91 10 11 13 15 16 12 10 21 11 1 0.83
92 10 11 12 11 18 12 10 23 12 1 0.83
93 10 10 19 12 16 12 11 22 13 1 0.83
94 10 10 14 13 20 12 11 23 12 1 0.83
95 10 10 13 13 15 15 10 22 10 1 0.83
96 10 9 19 11 19 13 11 20 13 1 0.83
97 10 9 18 12 15 13 11 23 13 1 0.83
98 10 12 16 12 17 11 11 24 13 1 0.83
99 9 11 16 13 16 13 10 22 12 1 0.83
100 9 11 16 12 16 11 10 22 10 1 0.83
101 9 10 17 13 19 10 11 23 13 1 0.83
102 9 13 14 12 17 11 11 23 12 1 0.83
103 9 11 14 13 17 11 11 24 13 1 0.83
104 9 9 14 15 16 12 11 22 12 1 0.83
105 9 10 15 11 18 13 11 23 13 1 0.83

n, number of individuals observed for each haplotype; f, haplotype frequency of each haplotype in 120 individuals.
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