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Allele frequencies for 15 short tandem repeat (STR) loci (D8S1179, D21S11,
D7S820, CSF1PO, D3S1358, TH01, D13S317, D16S539, D2S1338, D19S433, vWA,
TPOX, D18S51, D5S818, and FGA) were obtained from 7,636 unrelated individ-
uals of Chinese Han population living in Qinghai and Chongqing, China. Totally
206 alleles were observed, with the corresponding allele frequencies ranging from
0.0001–0.4982. Chi-square test showed that all of the STR loci agreed with the
Hardy-Weinberg equilibrium. We also compared our data with previously pub-
lished population data of other ethnics or areas. The results are valuable for
human identif ication and paternity testing in Chinese Han population.
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Introduction

Short tandem repeat (STR) loci have been widely
used as human identification markers in forensic sci-
ences. In this study we obtained and analyzed allele
frequencies for 15 STR loci in Chinese Han popula-
tion from West China, with the aim of setting up a
primary forensic DNA database and acquiring more
reliable statistic data for human identification and pa-
ternity testing.

Results and Discussion

Allele frequencies and statistical parameters regard-
ing the 15 STR loci in Chinese Han population were
shown in Table 1. A total of 206 alleles and 930
genotypes of the 15 STR loci were detected, with the
corresponding allele frequencies ranging from 0.0001–
0.4982. The combined probability of exclusion (Pe),
power of discrimination (PD), and probability of
match (Pm) for all the 15 STR loci were 0.999999,
0.9999999999, and 5.85×10−11, respectively. The ob-
served and expected genotype frequencies were eval-
uated by χ2 test and the heredity of all STR loci fol-
lowed the Hardy-Weinberg equilibrium (P>0.05).

#Contributed equally to this work.
*Corresponding author.
E-mail: dengyj@genomics.org.cn

We also compared these data with previous popu-
lation data observed at the same 15 STR loci by using
the method of χ2 test after Bonferroni’s correction
of SPSS 11.5 (www.spss.com). As a result, no sig-
nificant differences were observed between our data
and the Chinese Han population living in Guangdong
Province (1 ), Hui (2 ) and Uigur (3 ) ethnic groups
of China, Korean population (4 ), and Kosovo popu-
lation (5 ). However, we found that there were sig-
nificant differences between our data and the Chi-
nese Miao population (6 ) at locus vWA (P=0.027),
Maghreb population (7 ) at locus D13S317 (P<0.001),
Polish population (8 ) at loci D8S1179 (P=0.043)
and D7S820 (P=0.001), and Otomi population (9 )
at loci vWA, D7S820, CSF1PO, FGA, and D8S1179
(P<0.001), respectively. The results of the present
study are valuable for human identification and pa-
ternity testing in Chinese Han population.

Materials and Methods

Blood-stained samples were obtained with informed
consent from 7,636 unrelated individuals of Chi-
nese Han population living in Qinghai Province and
Chongqing Municipality in West China. Genomic
DNA was extracted using the Chelex-100 method
(10 ). Fifteen STR loci (D8S1179, D21S11, D7S820,

66 Geno. Prot. Bioinfo. Vol. 5 No. 1 2007

This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

http://creativecommons.org/licenses/by/4.0/


Deng et al.

T
a
b
le

1
A

ll
e
le

fr
e
q
u
e
n
c
ie

s
a
n
d

s
t
a
t
is

t
ic

a
l
p
a
r
a
m

e
t
e
r
s

fo
r

t
h
e

1
5

S
T

R
lo

c
i
in

C
h
in

e
s
e

H
a
n

p
o
p
u
la

t
io

n

A
ll
e
le

D
8
S
1
1
7
9

D
2
1
S
1
1

D
7
S
8
2
0

C
S
F
1
P

O
D

3
S
1
3
5
8

T
H

0
1

D
1
3
S
3
1
7

D
1
6
S
5
3
9

D
2
S
1
3
3
8

D
S
1
9
S
4
3
3

v
W

A
T

P
O

X
D

1
8
S
5
1

D
5
S
8
1
8

F
G

A

5
–

–
–

–
–

0
.0

0
0
1

–
–

–
–

–
0
.0

0
0
1

–
–

–

5
.3

–
–

–
–

–
0
.0

0
0
1

–
–

–
–

–
–

–
–

–

6
–

–
–

–
–

0
.0

9
4
0

–
0
.0

0
0
1

–
–

–
0
.0

0
0
2

–
0
.0

0
0
1

–

6
.3

–
–

–
–

–
0
.0

0
0
1

–
–

–
–

–
–

–
–

–

7
–

–
0
.0

0
1
6

0
.0

0
3
7

–
0
.2

7
8
6

0
.0

0
1
3

0
.0

0
0
1

–
–

–
0
.0

0
0
7

–
0
.0

2
0
3

–

8
0
.0

0
1
2

–
0
.1

6
0
2

0
.0

0
2
0

–
0
.0

5
6
3

0
.2

6
9
2

0
.0

0
9
5

–
–

–
0
.5

2
7
0

0
.0

0
0
1

0
.0

0
2
4

–

8
.3

–
–

–
–

–
0
.0

0
0
2

–
–

–
–

–
–

–
–

–

9
0
.0

0
0
4

–
0
.0

6
7
8

0
.0

5
2
2

–
0
.4

9
8
2

0
.1

3
6
0

0
.2

7
6
5

–
0
.0

0
0
2

–
0
.1

2
7
1

0
.0

0
0
3

0
.0

7
2
6

–

9
.2

–
–

–
–

–
–

–
–

–
0
.0

0
0
1

–
–

–
–

–

9
.3

–
–

–
–

–
0
.0

4
3
5

–
–

–
–

–
–

–
–

–

1
0

0
.1

1
2
7

–
0
.1

6
4
4

0
.2

3
6
8

–
0
.0

2
8
6

0
.1

4
6
5

0
.1

2
3
9

–
0
.0

0
0
1

0
.0

0
0
1

0
.0

2
2
1

0
.0

0
1
0

0
.1

9
5
8

–

1
0
.2

–
–

–
–

–
–

–
–

–
0
.0

0
0
1

–
–

–
–

–

1
1

0
.0

7
6
8

–
0
.3

3
7
9

0
.2

4
2
0

0
.0

0
0
1

0
.0

0
0
5

0
.2

3
1
9

0
.2

5
4
4

–
0
.0

0
3
3

–
0
.2

9
5
0

0
.0

0
3
9

0
.3

2
9
6

–

1
1
.2

–
–

–
–

–
–

–
–

–
0
.0

0
0
6

–
–

–
–

–

1
2

0
.1

2
6
1

–
0
.2

2
6
8

0
.3

7
6
0

0
.0

0
0
7

–
0
.1

6
5
9

0
.2

2
0
5

–
0
.0

3
9
3

0
.0

0
0
3

0
.0

2
5
6

0
.0

3
6
4

0
.2

3
1
6

–

1
2
.2

–
–

–
–

–
–

–
–

–
0
.0

0
5
8

–
–

–
–

–

1
3

0
.2

2
9
0

–
0
.0

3
6
4

0
.0

7
6
0

0
.0

0
1
4

–
0
.0

3
9
5

0
.1

0
0
1

–
0
.2

7
3
5

0
.0

0
2
0

0
.0

0
2
1

0
.1

9
7
1

0
.1

3
6
3

–

1
3
.2

–
–

–
–

–
–

–
–

–
0
.0

4
8
4

–
–

–
–

–

1
4

0
.1

9
4
6

–
0
.0

0
4
7

0
.0

1
0
1

0
.0

4
3
0

–
0
.0

0
9
7

0
.0

1
4
2

0
.0

0
0
1

0
.2

4
4
1

0
.2

3
6
7

0
.0

0
0
3

0
.2

1
4
3

0
.0

0
9
8

–

1
4
.2

–
–

–
–

–
–

–
–

–
0
.1

1
2
0

–
–

–
–

–

1
5

0
.1

7
0
3

–
0
.0

0
0
2

0
.0

0
1
3

0
.3

5
6
6

–
0
.0

0
0
1

0
.0

0
0
8

0
.0

0
0
1

0
.0

7
4
0

0
.0

2
9
6

–
0
.1

7
0
8

0
.0

0
1
3

–

1
5
.2

–
–

–
–

–
–

–
–

–
0
.1

4
3
4

–
–

–
–

–

1
6

0
.0

7
3
5

–
0
.0

0
0
1

–
0
.3

2
2
3

–
–

0
.0

0
0
1

0
.0

0
8
4

0
.0

1
6
7

0
.1

8
7
0

–
0
.1

2
7
0

0
.0

0
0
1

0
.0

0
0
6

1
6
.2

–
–

–
–

–
–

–
–

–
0
.0

3
2
2

–
–

–
–

–

1
7

0
.0

1
3
6

–
–

–
0
.2

0
1
0

–
–

–
0
.0

6
4
0

0
.0

0
1
7

0
.2

4
9
2

–
0
.0

7
7
1

0
.0

0
0
1

0
.0

0
1
1

1
7
.2

–
–

–
–

–
–

–
–

–
0
.0

0
3
9

–
–

–
–

0
.0

0
0
1

1
8

0
.0

0
1
8

–
–

–
0
.0

6
9
2

–
–

–
0
.1

1
1
3

0
.0

0
0
1

0
.1

8
8
7

–
0
.0

4
7
5

–
0
.0

2
5
1

1
8
.2

–
–

–
–

–
–

–
–

–
0
.0

0
0
5

–
–

–
–

–

1
9

–
–

–
–

0
.0

0
5
4

–
–

–
0
.1

8
3
7

–
0
.0

8
8
4

–
0
.0

4
6
1

–
0
.0

4
7
9

2
0

–
–

–
–

0
.0

0
0
3

–
–

–
0
.1

1
9
2

–
0
.0

1
6
7

–
0
.0

3
3
6

–
0
.0

4
9
0

2
1

–
–

–
–

–
–

–
–

0
.0

3
0
4

–
0
.0

0
1
1

–
0
.0

2
0
7

–
0
.1

0
4
7

2
1
.2

–
–

–
–

–
–

–
–

–
–

–
–

–
–

0
.0

0
3
1

2
2

–
–

–
–

–
–

–
–

0
.0

4
9
1

–
0
.0

0
0
1

–
0
.0

1
3
6

–
0
.1

7
3
8

2
2
.2

–
–

–
–

–
–

–
–

–
–

–
–

–
–

0
.0

0
6
7

2
3

–
–

–
–

–
–

–
–

0
.2

0
0
3

–
–

–
0
.0

0
6
3

–
0
.2

1
9
1

2
3
.2

–
–

–
–

–
–

–
–

–
–

–
–

–
–

0
.0

0
9
3

2
4

–
–

–
–

–
–

–
–

0
.1

5
6
0

–
–

–
0
.0

0
2
7

–
0
.1

8
3
5

2
4
.2

–
–

–
–

–
–

–
–

–
–

–
–

–
–

0
.0

0
9
5

2
5

–
–

–
–

–
–

–
–

0
.0

6
2
0

–
–

–
0
.0

0
1
1

–
0
.1

0
5
3

2
5
.2

–
–

–
–

–
–

–
–

–
–

–
–

–
–

0
.0

0
3
9

Geno. Prot. Bioinfo. Vol. 5 No. 1 2007 67



Genetic Analysis of 15 STR Loci in Chinese Han

T
a
b
le

1
C
o
n
t
in

u
e
d

A
ll
e
le

D
8
S
1
1
7
9

D
2
1
S
1
1

D
7
S
8
2
0

C
S
F
1
P

O
D

3
S
1
3
5
8

T
H

0
1

D
1
3
S
3
1
7

D
1
6
S
5
3
9

D
2
S
1
3
3
8

D
S
1
9
S
4
3
3

v
W

A
T

P
O

X
D

1
8
S
5
1

D
5
S
8
1
8

F
G

A

2
6

–
0
.0

0
0
3

–
–

–
–

–
–

0
.0

1
2
3

–
–

–
0
.0

0
0
4

–
0
.0

4
2
6

2
6
.2

–
–

–
–

–
–

–
–

–
–

–
–

–
–

0
.0

0
1
4

2
7

–
0
.0

0
2
7

–
–

–
–

–
–

0
.0

0
2
5

–
–

–
0
.0

0
0
1

–
0
.0

0
9
7

2
7
.2

–
0
.0

0
0
1

–
–

–
–

–
–

0
.0

0
0
6

–
–

–
–

–
0
.0

0
0
2

2
8

–
0
.0

4
5
0

–
–

–
–

–
–

0
.0

0
0
1

–
–

–
–

–
0
.0

0
2
6

2
8
.2

–
0
.0

0
9
3

–
–

–
–

–
–

–
–

–
–

–
–

–

2
9

–
0
.2

6
3
6

–
–

–
–

–
–

–
–

–
–

–
–

0
.0

0
0
7

2
9
.2

–
0
.0

0
1
6

–
–

–
–

–
–

–
–

–
–

–
–

–

3
0

–
0
.2

8
0
5

–
–

–
–

–
–

–
–

–
–

–
–

0
.0

0
0
1

3
0
.2

–
0
.0

1
3
2

–
–

–
–

–
–

–
–

–
–

–
–

–

3
1

–
0
.1

0
1
9

–
–

–
–

–
–

–
–

–
–

–
–

–

3
1
.2

–
0
.0

7
6
4

–
–

–
–

–
–

–
–

–
–

–
–

–

3
2

–
0
.0

2
6
1

–
–

–
–

–
–

–
–

–
–

–
–

–

3
2
.2

–
0
.1

2
6
6

–
–

–
–

–
–

–
–

–
–

–
–

–

3
3

–
0
.0

0
3
0

–
–

–
–

–
–

–
–

–
–

–
–

–

3
3
.2

–
0
.0

4
3
6

–
–

–
–

–
–

–
–

–
–

–
–

–

3
4

–
0
.0

0
0
5

–
–

–
–

–
–

–
–

–
–

–
–

–

3
4
.2

–
0
.0

0
5
2

–
–

–
–

–
–

–
–

–
–

–
–

–

3
5

–
0
.0

0
0
1

–
–

–
–

–
–

–
–

–
–

–
–

–

3
5
.2

–
0
.0

0
0
2

–
–

–
–

–
–

–
–

–
–

–
–

–

3
6

–
0
.0

0
0
1

–
–

–
–

–
–

–
–

–
–

–
–

–

H
o

0
.1

6
5
3

0
.1

8
6
8

0
.2

4
5
3

0
.2

6
1
2

0
.2

8
5
9

0
.3

5
5
6

0
.2

0
7
7

0
.2

2
7
4

0
.1

3
8
5

0
.1

8
5
2

0
.2

0
2
7

0
.3

8
3
3

0
.1

4
6
0

0
.2

2
1
9

0
.1

4
6
9

H
e

0
.8

3
4
7

0
.8

1
3
2

0
.7

5
4
7

0
.7

3
8
8

0
.7

1
4
1

0
.6

4
4
4

0
.7

9
2
3

0
.7

7
2
6

0
.8

6
1
5

0
.8

1
4
8

0
.7

9
7
3

0
.6

1
6
7

0
.8

5
4
0

0
.7

7
8
1

0
.8

5
3
1

P
I
C

0
.8

2
0
7

0
.7

9
1
7

0
.7

4
2
6

0
.6

9
2
0

0
.6

7
3
2

0
.5

5
7
1

0
.7

7
6
2

0
.7

5
0
9

0
.8

4
8
9

0
.7

7
9
7

0
.7

7
2
8

0
.5

5
7
1

0
.8

4
0
7

0
.7

4
1
0

0
.8

4
3
2

P
D

0
.8

4
0
6

0
.8

1
4
7

0
.7

7
5
8

0
.7

3
5
4

0
.7

1
4
1

0
.6

1
8
0

0
.7

9
2
3

0
.7

8
4
6

0
.8

6
3
9

0
.8

2
1
8

0
.8

0
2
3

0
.6

1
8
0

0
.8

5
6
5

0
.7

7
5
1

0
.8

5
8
6

P
e

0
.6

9
5
1

0
.6

5
8
2

0
.5

8
9
6

0
.5

2
7
1

0
.5

0
4
5

0
.3

8
4
5

0
.6

3
2
0

0
.5

9
8
4

0
.7

3
7
8

0
.6

6
8
4

0
.6

2
7
2

0
.3

8
4
5

0
.7

2
6
5

0
.5

8
7
1

0
.7

3
0
2

P
0
.1

6
6
8

0
.2

0
3
7

0
.5

8
0
9

0
.3

7
6
5

0
.3

0
5
0

0
.2

0
1
9

0
.6

7
8
9

0
.6

2
7
5

0
.1

4
7
1

0
.1

9
9
4

0
.2

0
2
6

0
.8

3
5
3

0
.1

6
8
6

0
.4

0
1
8

0
.1

7
7
2

H
o
,
o
b
se

rv
e
d

h
e
te

ro
z
y
g
o
si

ty
;
H

e
,
e
x
p
e
c
te

d
h
e
te

ro
z
y
g
o
si

ty
;
P

IC
,
p
o
ly

m
o
rp

h
is

m
in

fo
rm

a
ti
o
n

c
o
n
te

n
t;

P
D

,
p
o
w

e
r

o
f
d
is

c
ri

m
in

a
ti
o
n
;
P

e
,
p
ro

b
a
b
il
it
y

o
f
e
x
c
lu

si
o
n
;

P
,
p
ro

b
a
b
il
it
y

v
a
lu

e
s

o
f
th

e
e
x
a
c
t

te
st

s
fo

r
H

a
rd

y
-W

e
in

b
e
rg

e
q
u
il
ib

ri
u
m

.

68 Geno. Prot. Bioinfo. Vol. 5 No. 1 2007



Deng et al.

CSF1PO, D3S1358, TH01, D13S317, D16S539,
D2S1338, D19S433, vWA, TPOX, D18S51, D5S818,
and FGA) were amplified in five fluorescence-based
multiplex polymerase chain reactions (PCRs) using
the AmpFLSTRTM Identifiler kit (Applied Biosys-
tems, Foster City, USA). The amplification reactions
in a total volume of 10 µL contained 2.0 µL primer set,
0.2 µL AmpliTaq Gold DNA Polymerase (5 U/µL),
2.9 µL deionized water, 4.0 µL dNTP, and 0.9 µL
genomic DNA. Thermal cycling was conducted with
the following conditions: 95◦C for 11 min; 28 cycles
of 94◦C for 1 min, 59◦C for 1 min, 72◦C for 1 min;
and a final extension of 60◦C for 45 min using the Ge-
neAmp PCR system 9700 (Applied Biosystems). De-
tection and genotyping of all the PCR products were
accomplished using the ABI 3130xl DNA Genetic An-
alyzer (Applied Biosystems). Allele designation was
performed using GeneMapper ID Software v3.2 (Ap-
plied Biosystems). Quality control was adhered to
laboratory internal control standards and kit controls.
Allele and genotype frequencies were estimated by di-
rect counting.

The complete dataset is available from the corre-
sponding author via e-mail requests.
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