
Abstract The short tandem repeat systems ACTBP2,
D3S1358, TH01, D21S11, D18S51, Penta E, D5S818,
D13S317, D7S820, D16S539, CSF1PO, Penta D, VWA,
D8S1179, TPOX and FGA were studied in a population
sample from Vietnam (178 individuals, mainly from the
Hanoi area). The 16 loci met Hardy-Weinberg expecta-
tions and possess a combined power of discrimination
greater than 0.9999999999999999998 and a combined
power of exclusion greater than 0.99999994 in this Viet-
namese population.
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Introduction

The aim of this work was to establish a database of the
Vietnamese population for forensic purposes including
paternity testing. Therefore we have applied the recently
introduced PowerPlex16 kit (Promega, Madison, Wis.)
that amplifies the 7 ENFSI STR loci as well 13 CODIS
STR loci in addition to the two pentameric markers Penta
D and Penta E [1] and the amelogenin locus for gender
identification and additionally we have typed ACTBP2
[2]. In this study we present the allele frequencies and
forensic efficiency values for the 16 loci in a sample of
178 unrelated Vietnamese.

Materials and methods

DNA for PCR analysis was extracted from oral swabs of 178 un-
related individuals (56 female, 122 male; mainly from North Viet-
nam, Hanoi area) by the proteinase K/Chelex method [3]. PCR am-
plification and capillary electrophoresis on an ABI PRISM 310
(ABI, Foster City, Calif.) was performed according to the manu-
facturer’s manual (PowerPlex16, Promega) or according to [4] us-
ing a 6-FAM labelled ACTBP2 allele ladder (Serac, Bad Hom-
burg, Germany). Evaluation of Hardy-Weinberg expectations and
other forensic statistical parameters was done with the computer
programmes HWE-Analysis (version 3.2) and PowerStats
(Promega), respectively. Alleles not included in the PowerPlex16
ladder were isolated by the crush-and-soak method as described
elsewhere [5] and directly sequenced using the BigDye terminator
cycle sequencing kit and ABI PRISM 310 (ABI) with primers for
both strands.

Results and discussion

In this study two alleles not contained in the allelic lad-
ders were identified by sequencing as the TPOX allele 14
and Penta D allele 20 (data not shown). Allele frequencies
and forensic parameters for the 16 loci are given in Table
1. No significant deviation from Hardy-Weinberg equilib-
rium was observed. In interpopulation comparisons 
between Vietnam and Thailand [nine loci from 6] using
the program R×C (http://bioweb.usu.edu/mpmbio/rxc.
htm), no similarity could be observed (data not shown).
The PowerPlex16 loci in addition to ACTBP2 have 
a combined power of discrimination greater than
0.9999999999999999998 and a combined power of ex-
clusion greater than 0.99999994 in the Vietnamese popu-
lation. According to these statistical parameters the com-
bination of these 16 STR systems is a powerful tool for
forensic identification and paternity testing.

I. Shimada · B. Brinkmann · N. Q. Tuyen · C. Hohoff

Allele frequency data for 16 STR loci in the Vietnamese population

Int J Legal Med (2002) 116 :246–248
DOI 10.1007/s00414-002-0313-z

Received: 14 March 2002 / Accepted: 19 April 2002 / Published online: 29 May 2002

SHORT COMMUNICATION

B. Brinkmann · C. Hohoff (✉ )
Institut für Rechtsmedizin, Universitätsklinikum Münster, 
Röntgenstrasse 23, 48149 Münster, Germany
e-mail: hohoff@uni-muenster.de, 
Fax: +49-251-8355158

I. Shimada
Department of Legal Medicine, 
Toyama Medical and Pharmaceutical University, Japan

N.Q. Tuyen
So 81-To6-Fuong Quang Trung, Dong Da Hanoi, Vietnam

© Springer-Verlag 2002



247

T
ab

le
 1

A
ll

el
e 

fr
eq

ue
nc

ie
s 

an
d 

fo
re

ns
ic

 e
ff

ic
ie

nc
y 

pa
ra

m
et

er
s 

of
 1

6 
S

T
R

 l
oc

i 
in

 a
 V

ie
tn

am
es

e 
po

pu
la

ti
on

 (
n=

17
8)

 (
H

W
E

ex
ac

t 
te

st
 p

ro
ba

bi
li

ty
 p

er
fo

rm
ed

 b
y 

ru
nn

in
g 

5,
00

0 
ra

nd
om

sh
uf

fl
es

, P
IC

po
ly

m
or

ph
is

m
 i

nf
or

m
at

io
n 

co
nt

en
t, 

H
ob

s
ob

se
rv

ed
 h

et
er

oz
yg

os
it

y,
 H

ex
p

ex
pe

ct
ed

 h
et

er
oz

yg
os

it
y,

 u
nb

ia
se

d,
 P

D
po

w
er

 o
f 

di
sc

ri
m

in
at

io
n,

 P
E

po
w

er
 o

f 
ex

cl
us

io
n)

A
ll

el
e

D
3S

13
58

T
H

01
D

21
S

11
D

18
S

51
P

en
ta

 E
D

5S
81

8
D

13
S

31
7

D
7S

82
0

D
16

S
53

9
C

S
F

1P
O

P
en

ta
 D

V
W

A
D

8S
11

79
T

P
O

X
F

G
A

A
C

T
B

P
2

5
–

–
–

–
0.

04
8

–
–

–
–

–
–

–
–

–
–

–
6

–
0.

15
7

–
–

–
–

–
–

–
–

–
–

–
–

–
–

7
–

0.
35

7
–

–
0.

00
3

0.
03

1
0.

00
3

0.
01

1
–

0.
00

6
0.

03
1

–
–

0.
00

8
–

–
8

–
0.

05
9

–
–

0.
00

6
–

0.
29

5
0.

14
3

0.
00

3
–

0.
07

6
–

0.
00

3
0.

53
4

–
–

9
–

0.
32

9
–

–
0.

01
1

0.
06

5
0.

16
6

0.
07

6
0.

21
6

0.
02

8
0.

34
3

–
–

0.
10

7
–

–
9.

1
–

–
–

–
–

–
–

0.
00

3
–

–
–

–
–

–
–

–
9.

3
–

0.
03

1
–

–
–

–
–

–
–

–
–

–
–

–
–

–
10

–
0.

06
5

–
–

0.
05

3
0.

22
8

0.
12

4
0.

20
2

0.
13

5
0.

17
1

0.
13

5
–

0.
17

1
0.

03
7

–
–

11
–

0.
00

3
–

0.
01

1
0.

25
0

0.
28

4
0.

23
0

0.
34

0
0.

27
0

0.
26

7
0.

13
2

–
0.

12
4

0.
29

2
–

–
12

0.
00

3
–

–
0.

03
9

0.
09

0
0.

23
6

0.
15

2
0.

19
7

0.
27

2
0.

44
1

0.
12

1
–

0.
13

8
0.

02
0

–
–

13
–

–
–

0.
15

7
0.

05
1

0.
14

9
0.

02
8

0.
02

5
0.

07
3

0.
07

9
0.

11
0

–
0.

14
3

–
–

–
14

0.
04

2
–

–
0.

21
6

0.
10

1
0.

00
8

0.
00

3
0.

00
3

0.
03

1
0.

00
6

0.
04

5
0.

31
5

0.
15

2
0.

00
3

–
–

15
0.

30
3

–
–

0.
20

2
0.

06
7

–
–

–
–

0.
00

3
0.

00
6

0.
03

4
0.

17
1

–
–

0.
01

1
16

0.
39

9
–

–
0.

16
9

0.
07

3
–

–
–

–
–

–
0.

12
4

0.
07

0
–

–
0.

02
0

17
0.

20
2

–
–

0.
05

9
0.

05
6

–
–

–
–

–
–

0.
23

3
0.

02
2

–
0.

00
6

0.
04

2
18

0.
04

8
–

–
0.

04
2

0.
06

5
–

–
–

–
–

–
0.

15
4

0.
00

6
–

0.
02

0
0.

05
1

19
0.

00
3

–
–

0.
04

5
0.

03
4

–
–

–
–

–
–

0.
12

6
–

–
0.

09
8

0.
08

4
19

.2
–

–
–

–
–

–
–

–
–

–
–

–
–

–
–

0.
00

3
20

–
–

–
0.

02
5

0.
04

8
–

–
–

–
–

0.
00

3
0.

01
1

–
–

0.
06

5
0.

04
2

20
.2

–
–

–
–

–
–

–
–

–
–

–
–

–
–

0.
00

3
0.

01
7

21
–

–
–

0.
02

0
0.

03
7

–
–

–
–

–
–

0.
00

3
–

–
0.

14
0

0.
03

4
21

.2
–

–
–

–
–

–
–

–
–

–
–

–
–

–
0.

01
7

0.
02

2
22

–
–

–
0.

00
3

0.
00

3
–

–
–

–
–

–
–

–
–

0.
21

1
0.

01
1

22
.2

–
–

–
–

–
–

–
–

–
–

–
–

–
–

0.
00

6
0.

03
1

23
–

–
–

0.
00

3
0.

00
6

–
–

–
–

–
–

–
–

–
0.

16
9

0.
00

3
23

.2
–

–
–

–
–

–
–

–
–

–
–

–
–

–
0.

01
1

0.
04

5
24

–
–

–
–

–
–

–
–

–
–

–
–

–
–

0.
12

6
–

24
.2

–
–

–
–

–
–

–
–

–
–

–
–

–
–

0.
01

4
0.

06
2

25
–

–
–

0.
00

6
–

–
–

–
–

–
–

–
–

–
0.

07
6

–
25

.2
–

–
–

–
–

–
–

–
–

–
–

–
–

–
0.

01
1

0.
07

3
26

–
–

–
–

–
–

–
–

–
–

–
–

–
–

0.
02

0
–

26
.2

–
–

–
–

–
–

–
–

–
–

–
–

–
–

–
0.

11
0

27
–

–
–

0.
00

3
–

–
–

–
–

–
–

–
–

–
0.

00
8

–
27

.2
–

–
–

–
–

–
–

–
–

–
–

–
–

–
–

0.
09

28
–

–
0.

04
5

–
–

–
–

–
–

–
–

–
–

–
–

–
28

.2
–

–
–

–
–

–
–

–
–

–
–

–
–

–
–

0.
09

3
29

–
–

0.
30

3
–

–
–

–
–

–
–

–
–

–
–

–
–

29
.2

–
–

0.
00

8
–

–
–

–
–

–
–

–
–

–
–

–
0.

05
3

30
–

–
0.

21
9

–
–

–
–

–
–

–
–

–
–

–
–

–
30

.2
–

–
0.

02
2

–
–

–
–

–
–

–
–

–
–

–
–

0.
04

5
31

–
–

0.
06

5
–

–
–

–
–

–
–

–
–

–
–

–
–



Acknowledgement The authors thank Cindy Sprecher (Promega
Corp., Madison, Wis.) for sequencing of Penta D. I.S. and N.Q.T.
gratefully acknowledge the excellent cooperation with the mem-
bers of the Münster laboratory during their stay.

References

1.Steinlechner M, Grubwieser P, Scheithauer R, Parson W (2002)
STR loci Penta D and Penta E: Austrian Caucasian population
data. Int J Legal Med (in press)

2.Laszik A, Sotonyi P, Rand S, Hohoff C (2001) Frequency data
for the STR locus ACTBP2 (SE33) in eight populations. Int J
Legal Med 115:94–96

3.Banaschak S, Rolf B, Brinkmann B (2000) Influence of different
staining techniques on the DNA analysis of histological sec-
tions. Int J Legal Med 113:114–116

4.Shimada I, Rand S, Brinkmann B, Hohoff C (2002) Kurdish
population data for eleven STR loci (ACTBP2, CSFIPO, FGA,
THOI, TPOX, vWA, D3S1358, D5S818, D7S820, D13S317
and D21Sll). Int J Legal Med (in press)

5.Möller A, Brinkmann B (1994) Locus ACTBP2 (SE33). Se-
quencing data reveal considerable polymorphism. Int J Legal
Med 106:262–267

6.Rerkamnuaychoke B, Chantratita W, Jomsawat U, Thanakit-
gosate J, Ruangvithayanon T, Rojanasunan P (2001) Database
of nine tetrameric STR loci – D3S1358, vWA, FGA, D8S1179,
D21Sl1, D18S51, D5S818, D13S317 and D7S820 in Thai popu-
lation. Forensic Sci Int 119:123–125

248

31
.2

–
–

0.
07

0
–

–
–

–
–

–
–

–
–

–
–

–
0.

02
5

32
–

–
0.

03
4

–
–

–
–

–
–

–
–

–
–

–
–

–
32

.2
–

–
0.

16
9

–
–

–
–

–
–

–
–

–
–

–
–

0.
02

5
33

–
–

0.
01

7
–

–
–

–
–

–
–

–
–

–
–

–
–

33
.2

–
–

0.
04

2
–

–
–

–
–

–
–

–
–

–
–

–
0.

00
3

34
–

–
–

–
–

–
–

–
–

–
–

–
–

–
–

–
34

.2
–

–
0.

00
6

–
–

–
–

–
–

–
–

–
–

–
–

0.
00

6
H

ob
s

0.
75

8
0.

68
0.

78
1

0.
88

2
0.

87
1

0.
76

4
0.

80
3

0.
83

2
0.

79
8

0.
73

0
0.

80
9

0.
82

0
0.

86
0

0.
61

2
0.

85
4

0.
96

6
H

ex
p

0.
70

6
0.

73
3

0.
81

9
0.

85
2

0.
89

2
0.

78
7

0.
79

6
0.

78
0

0.
78

4
0.

70
0

0.
81

4
0.

79
3

0.
86

1
0.

61
8

0.
87

3
0.

94
0

H
W

E
0.

48
3

0.
25

9
0.

37
5

0.
28

7
0.

11
1

0.
61

0
0.

12
4

0.
24

4
0.

95
3

0.
20

3
0.

72
8

0.
06

1
0.

58
8

0.
24

2
0.

13
8

0.
80

8
P

D
0.

84
6

0.
89

1
0.

93
8

0.
95

1
0.

97
3

0.
91

9
0.

92
3

0.
90

8
0.

91
8

0.
85

1
0.

94
1

0.
91

4
0.

96
0

0.
78

7
0.

96
6

0.
98

7
P

E
0.

52
4

0.
39

8
0.

56
4

0.
75

9
0.

73
6

0.
53

4
0.

60
5

0.
65

9
0.

59
5

0.
47

7
0.

61
6

0.
63

7
0.

71
4

0.
30

6
0.

70
3

0.
93

2
P

IC
0.

65
0

0.
69

0
0.

79
0

0.
83

0
0.

88
0

0.
75

0
0.

76
0

0.
75

0
0.

75
0

0.
65

0
0.

79
0

0.
76

0
0.

84
0

0.
56

0
0.

86
0

0.
93

0

T
ab

le
 1

(c
on

ti
nu

ed
)

A
ll

el
e

D
3S

13
58

T
H

01
D

21
S

11
D

18
S

51
P

en
ta

 E
D

5S
81

8
D

13
S

31
7

D
7S

82
0

D
16

S
53

9
C

S
F

1P
O

P
en

ta
 D

V
W

A
D

8S
11

79
T

P
O

X
F

G
A

A
C

T
B

P
2


