
Abstract Allele frequencies for the eight STR loci Hum-
CSF1P0, F13A01, F13B, FES/FPS, LPL, TH01, TPOX
and VWA were investigated in Japanese and Chinese pop-
ulations. No significant deviations from Hardy-Weinberg
equilibrium could be found for all loci. In the Japanese
population VWA, CSF1PO, TH01, FES/FPS and TPOX
were found to be useful for forensic applications and in
the Chinese population, VWA, CSF1PO, TH01 and TPOX
were found to be useful. Allele distributions were similar
between both populations except for FES/FPS.
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Introduction

We report on a study of the eight STR loci Hum-CSF1PO
[1, 2], F13A01 [3], F13B [4], FES/FPS [1, 2, 5], LPL [1,
6], TH01 [7–9], TPOX [10] and VWA [11] in Japanese
and Chinese populations.

Materials and methods

About 120 unrelated Japanese (Sendai, Northeast region of Japan)
and about 90 unrelated Chinese (Shenyang, Northeast region of
China) were analysed. The amplification of eight STR loci was per-
formed using the Gene Print STR system (Promega Corporation,
Madison, Wis., USA).

The χ2-test between observed and expected genotype frequen-
cies was carried out to test for deviations from Hardy-Weinberg
equilibrium. The power of discrimination (PD) [12], expected het-
erozygosity (H–exp) [13], standard error (SE) [8], polymorphic in-
formation content (PIC) [14] and mean exclusion chance (MEC)
[15] were calculated. Examination for population sample homo-
geneity was also done by the χ2-test of 2 × C contingency table.

Results and discussion

Allele frequencies for the eight loci in the both popula-
tions are shown in Table 1 and no significant deviations
from Hardy-Weinberg equilibrium could be found for all
loci in both populations.

In the comparison of allele frequency distribution in
the Japanese population of this study and the results re-
ported by Nagai et al. [16], Kozma et al. [17], no signifi-
cant differences were observed and in the comparison
with the results by Lee et al. [18] no significant differ-
ences were observed.

In the comparison of allele frequency distributions be-
tween the Japanese and Chinese populations by the χ2-test
of 2 × C contingency table, no significant differences 
(P > 0.01) were observed except for FES/FPS (Table 2),
χ2-value was calculated to be 17.11 (df = 5, P < 0.005).

Statistical parameters for the eight loci, observed het-
erozygosity (H-obs), H-exp, PD, PIC and MEC in the both
populations are shown in Table 2.

The forensic efficiency values of VWA, CSF1PO, TH01,
FES/FPS and TPOX were higher in comparison with F13B,
LPL, F13A01 in Japanese. And in Chinese, those of VWA,
CSF1PO, TH01 and TPOX were higher.

M. Nata · T. Kimura · M. Hashiyada · P. He · W. Yan ·
X. Li · M. Funayama · K. Sagisaka

Allele frequencies of eight STRs in Japanese and Chinese

Int J Legal Med (1999) 112 :396–399 © Springer-Verlag 1999

Received: 12 January 1998 / Received in revised form: 12 June 1998

SHORT COMMUNICATION

M. Nata (Y) · P. He · M. Hashiyada · M. Funayama ·
K. Sagisaka
Department of Forensic Medicine, 
Tohoku University School of Medicine, 
Seiryo-machi 2-1 Aoba-ku, Sendai 980-8575, Japan
e-mail: nata@forensic med.tohoku.ac.jp
Fax +81-22-717-8112; Tel. +81-22-717-8110

T. Kimura
Forensic Science Laboratory, 
Miyagi Prefectural Police Headquarters, Sendai, Japan

W. Yan
Liaoning Criminal Scientific and Technical Research Institute,
Shenyang, P.R. China

X. Li
Traffic Police Detachment of Public Security Bureau 
of Shenyang City, Shenyang, P.R.China



M. Nata et al.: STRs in Japanese and Chinese 397

T
ab

le
 1

A
lle

le
 f

re
q

u
e

n
cy

 d
is

tr
ib

u
tio

n
s,

 χ2
-t

e
st

 f
o

r 
H

a
rd

y-
W

e
in

b
e

rg
 e

q
u

ili
b

ri
u

m
 a

n
d

 s
ta

tis
tic

a
l p

a
ra

m
e

te
rs

 f
o

r 
th

e
 e

ig
h

t 
lo

ci
 in

 t
h

e
 J

a
p

a
n

e
se

 a
n

d
 C

h
in

e
se

 p
o

p
u

la
tio

n
s

A
lle

le
C

S
F

1
P

O
F

1
3

A
O

1
F

1
3

B
F

E
S

/F
P

S

Ja
p

a
n

se
C

h
in

e
se

Ja
p

a
n

e
se

C
h

in
e

se
Ja

p
a

n
e

se
C

h
in

e
se

Ja
p

a
n

e
se

C
h

in
e

se
(n

=
 1

1
7

)
(n

=
 9

1
)

(n
=

 1
0

9
)

(n
=

 8
6

)
(n

=
 1

1
6

)
(n

=
 9

8
)

(n
=

 1
1

1
)

(n
=

 9
1

)

3
.2

0
.2

8
0

0
.3

7
8

4
0

.0
9

2
0

.1
2

2
5

0
.0

3
2

0
.0

5
8

6
0

.5
9

6
0

.4
3

6
7

0
.0

0
9

0
.0

0
6

0
.0

0
5

8
0

.0
7

8
0

.0
8

2
9

0
.0

3
0

0
.0

4
9

0
.1

9
4

0
.2

5
0

0
.0

0
5

0
.0

1
1

9
.3

1
0

0
.2

5
2

0
.2

7
5

0
.7

2
8

0
.6

6
3

0
.0

8
6

0
.0

3
8

1
1

0
.2

0
9

0
.1

6
5

0
.3

4
2

0
.5

0
0

1
2

0
.4

1
0

0
.4

1
8

0
.3

6
0

0
.2

2
5

1
3

0
.0

5
6

0
.0

7
7

0
.1

9
4

0
.2

2
0

1
4

0
.0

3
4

0
.0

1
6

0
.0

1
4

0
.0

0
5

1
5

1
6

1
7

1
8

1
9

2
0 χ2

2
2

.3
7

1
4

.3
8

3
.0

6
7

.4
6

0
.9

8
3

.9
4

8
.8

1
1

2
.2

1
d

 f
3

5
2

0
9

1
4

5
9

2
0

2
0

P
0

.9
5

0
 <

 P
<

 0
.9

7
5

0
.7

5
0

 <
 P

<
 0

.9
0

0
0

.9
5

0
 <

 P
<

 0
.9

7
5

0
.9

0
0

 <
 P

<
 0

.9
5

0
0

.9
5

0
 <

 P
<

 0
.9

7
5

0
.9

0
0

 <
 P

<
 0

.9
5

0
0

.9
7

5
 <

 P
<

 0
.9

9
0

0
.9

0
0

 <
 P

<
 0

.9
5

0

H
t.

o
b

s
0

.7
0

9
0

.7
3

6
0

.5
5

0
0

.7
2

1
0

.4
4

8
0

.4
6

0
0

.7
5

7
0

.5
6

0
H

t.
 e

xp
0

.7
2

5
 ±

0
.0

0
1

7
0

.7
2

2
 ±

0
.0

0
2

2
0

.5
6

2
 ±

0
.0

0
2

3
0

.6
5

6
 ±

0
.0

0
2

6
0

.4
2

9
 ±

0
.0

0
2

1
0

.4
9

6
 ±

0
.0

0
2

6
0

.7
1

4
 ±

0
.0

0
1

8
0

.6
5

7
 ±

0
.0

0
2

4
P

D
0

.8
7

6
0

.8
7

4
0

.7
4

0
0

.8
1

0
.6

2
3

0
.6

7
9

0
.8

6
1

0
.8

2
1

P
IC

0
.6

9
7

0
.6

9
2

0
.5

2
5

0
.6

1
5

0
.5

5
1

0
.4

6
0

0
.6

8
1

0
.6

2
1

M
E

C
0

.4
8

4
0

.4
7

9
0

.3
0

1
0

.3
8

0
0

.2
1

5
0

.2
4

9
0

.4
5

4
0

.3
9

2



398 M. Nata et al.: STRs in Japanese and Chinese

T
ab

le
 1

(c
o

n
tin

u
e

d
)

A
lle

le
L

P
L

T
H

O
1

T
P

O
X

V
W

A

Ja
p

a
n

e
se

C
h

in
e

se
Ja

p
a

n
e

se
C

h
in

e
se

Ja
p

a
n

e
se

C
h

in
e

se
Ja

p
a

n
e

se
C

h
in

e
se

(n
=

 1
0

9
)

(n
=

 8
4

)
(n

=
 1

1
9

)
(n

=
 9

4
)

(n
=

 1
1

6
)

(n
=

 9
3

)
(n

=
 1

2
1

)
(n

=
 9

1
)

3
.2

4 5 6
0

.2
5

6
0

.1
7

6
7

0
.0

0
5

0
.2

6
9

0
.2

2
3

8
0

.0
0

5
0

.0
7

1
0

.0
3

7
0

.4
6

6
0

.5
0

0
9

0
.0

0
9

0
.0

0
6

0
.3

6
6

0
.4

8
4

0
.1

0
8

0
.1

0
8

9
.3

0
.0

2
5

0
.0

5
3

1
0

0
.7

2
0

0
.7

3
2

0
.0

1
3

0
.0

2
7

0
.0

2
2

0
.0

1
1

1
1

0
.1

0
1

0
.0

8
9

0
.3

6
6

0
.3

4
4

1
2

0
.1

5
1

0
.1

6
7

0
.0

3
9

0
.0

3
8

1
3

0
.0

0
9

0
.0

0
6

1
4

0
.2

6
9

0
.2

0
9

1
5

0
.0

2
1

0
.0

6
0

1
6

0
.1

2
0

0
.1

5
9

1
7

0
.2

8
5

0
.2

4
2

1
8

0
.1

9
4

0
.1

7
0

1
9

0
.0

9
1

0
.1

4
8

2
0

0
.0

2
1

0
.0

1
1

χ2
2

5
.8

9
2

.7
4

2
2

.4
9

2
9

.9
1

1
4

.0
3

1
9

.3
4

1
5

.7
1

2
3

.7
1

d
 f

2
7

1
4

2
0

2
0

1
4

1
4

2
7

2
7

P
0

.5
0

0
 <

 P
<

 0
.7

5
0

0
.9

9
5

 <
 P

0
.2

5
0

 <
 P

<
 0

.5
0

0
0

.0
5

0
 <

 P
<

 0
.1

0
0

0
.2

5
0

 <
 P

<
 0

.5
0

0
0

.1
0

0
 <

 P
<

 0
.2

5
0

0
.9

5
0

 <
 P

<
 0

.9
7

5
0

.5
0

0
 <

 P
 <

 0
.7

5
0

H
t.

o
b

s
0

.4
4

0
0

.4
7

6
0

.7
2

3
0

.6
3

8
0

.7
1

6
0

.6
1

3
0

.7
5

2
0

.8
1

3
H

t.
e

xp
0

.4
5

2
 ±

0
.0

0
2

3
0

.4
3

3
 ±

0
.0

0
2

9
0

.7
2

9
 ±

0
.0

0
1

7
0

.6
8

7
 ±

0
.0

0
2

3
0

.6
4

1
 ±

0
.0

0
2

0
0

.6
2

5
 ±

0
.0

0
2

5
0

.7
9

1
 ±

0
.0

0
1

4
0

.8
2

7
 ±

0
.0

0
1

6
P

D
0

.6
6

0
0

.6
3

4
0

.8
7

3
0

.8
5

4
0

.7
9

9
0

.7
8

6
0

.9
2

1
0

.9
4

1
P

IC
0

.4
3

1
0

.4
0

9
0

.6
9

8
0

.6
5

8
0

.6
0

2
0

.5
8

4
0

.7
7

0
0

.8
0

4
M

E
C

0
.2

4
9

0
.2

2
7

0
.4

7
5

0
.4

4
5

0
.3

6
7

0
.3

4
9

0
.5

8
1

0
.6

3
4



References

1.Hammond HA, Jin L, Zhong Y, Caskey CT, Chakraborty R
(1994) Evaluation of 13 short tandem repeat loci for use in per-
sonal identification applications. Am J Hum Genet 55:175–189

2.Alford RL, Hammond HA, Coto I, Caskey CT (1994) Rapid
and efficient resolution of parentage by amplification of short
tandem repeat. Am J Hum Genet 55:190–195

3.Polymeropoulos MH, Rath DS, Xiao H, Merril CR (1991)
Tetranucleotide repeat polymorphism at the human coagulation
factor XIII A subunit gene (F13A1). Nucleic Acids Res 19:4306

4.Nishimura DY, Murray JC (1992) A tetranucleotide repeat for
the F13B locus. Nucleic Acids Res 20:1167

5.Polymeropulos MH, Rath DS, Xiao H, Merril CR (1991)
Tetranucleotide repeat polymorphism at the human c-fes/fps
proto-oncogene (FES). Nucleic Acid Res 19:4018

6.Zuliani G, Hobbs HH (1990) Tetranucleotide repeat polymor-
phism in the LPL gene. Nucleic Acid Res 18:4958

7.Edwards A, Civitello A, Hammond HA, Caskey CT (1991) DNA
typing and genetic mapping with trimeric and tetrameric tan-
dem repeats. Am J Hum Genet 49:746–756

8.Edwards A, Hammond HA, Jin L, Caskey CT, Chakraborty R
(1992) Genetic variation at five trimeric and tetrameric repeat
loci in four human population groups. Genomics 12:241–253

9.Puers C, Hammond HA, Jin L, Caskey CT, Schumm JW (1993)
Identification of repeat sequence heterogeneity at the polymor-
phic short tandem repeat locus HUMTH01 [AATG]n and reas-
signment of alleles in population analysis by using a locus-spe-
cific allelic ladder. Am J Hum Genet 53:953–958

10.Anker R, Steinbrueck T, Donnis-Keller H (1992) Tetranu-
cleotide repeat polymorphism at a human thyroid peroxidase
(hTPO) locus. Hum Mol Genet 1:137

11.Kimpton CP, Walton A, Gill P (1992) A further tetranucleotide
repeat polymorphism in the vWF gene. Hum Mol Genet 1:287

12.Fisher RA (1951) Standard calculations for evaluating a blood
group system. Heredity 5:95–102

13.Grunbaum BW, Selvin S, Pace N, Black DM (1978) Frequency
distribution and discrimination probability of twelve protein
genetic variants in human blood as functions of race, sex, and
age. J Forensic Sci 23:577–587

14.Bostein D, White RL, Skolnick M, Davis RW (1980) Construc-
tion of a genetic linkage map in man using restriction fragment
length polymorphisms. Am J Hum Genet 32:314–331

15.Ohno Y, Sebetan IM, Akaishi S (1982) A simple method for
calculating the probability of excluding paternity with any num-
ber of codominant alleles. Forensic Sci Int 19:93–98

16.Nagai A, Yamada S, Watanabe Y, Bunai Y, Ohya I (1996)
Analysis of the STR loci HUMF13A01, HUMFXIIIB, HUM-
LIPOL, HUMTH01, HUMTPOX and HUMAWFA31 in a
Japanese population. Int J Legal Med 109:34–36

17.Kozma Z, Nishimura A, Ushiyama I, Setalo J, Bajnoczky I, Nishi
K (1997) HUMTH01, HUMTPOX and HUMCSF1PO STR
loci: allele frequency distributions in a Hungarian and Japanese
population groups. Acta Crim Japon 63:105–111

18.Lee JCI, Chen CH, Tsai LC, Linacre A, Chang JG (1997) The
screening of 13 short tandem repeat loci in the Chinese popula-
tion. Forensic Sci Int 87:137–144

M. Nata et al.: STRs in Japanese and Chinese 399

Table 2 Comparison of allele frequency distributions between the
Japanese and Chinese populations by the χ2-test of 2 × C contin-
gency test

Locus χ2 df P

CSF1PO 4.999 6 0.500 < P < 0.750
F13AO1 11.167 4 0.025 < P < 0.050
F13B 3.371 3 0.100 < P < 0.250
FES/FPS 17.105 5 0.002 < P < 0.005
LPL 2.088 6 0.900 < P < 0.950
THO1 12.973 5 0.010 < P < 0.025
TPOX 1.122 4 0.750 < P < 0.900
vWA 11.68 6 0.050 < P < 0.100


