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Abstract

We calculated allele frequencies for 13 Combined DNA Index System (CODIS) core short
tandem repeat (STR) loci using each more than 100 DNA samples in two Japanese, six Chinese, one
Korean, one Thai and one Burmese populations. We analyzed these allele frequency distributions by
genetic distance D4 to construct a tree based on the neighbor-joining method, and obtained one that
is well coincident with their geographical distributions. We also present a genetic relationship
including the published ethnic data in the world.
© 2003 Elsevier Science B.V. All rights reserved.
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1. Introduction

Short tandem repeat (STR) polymorphisms are mainly used in the forensic field for
paternity tests and personal identification at present. Multiplex PCR amplification and
typing system with multi-colored fluorescent labeled primers have made it convenient to
genotype STRs using commercially available kits. The FBI in the USA adopted the
Combined DNA Index System (CODIS) core 13 STRs (D3S1358, vWA, FGA, D16S539,
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THO1, TPOX, CSF1PO, D8S1179, D21S11, D18S51, D5S818, D13S317, D7S820) to
construct a huge database for criminal investigations. As international crimes have
increased, allele frequencies at these 13 STR loci are being been calculated all over the
world. We investigated allele frequency distributions at these 13 STR loci using, for each,
more than 100 DNA samples among Japanese (Hondo, Main Island and Ryukyu), Korean
(Seoul), Chinese (Beijing, Shanxi, Hunan, Guangdong, Fujan and Jiangsu), Thai (Bang-
kok) and Burmese (Rangoon) subjects. We analyzed these samples by genetic distance,
D4, to construct a tree based on the neighbor-Joining method. We also compared the
genetic relationship including published ethnic data from other parts the world.

2. Materials and methods
2.1. DNA samples

DNA samples were collected from Japan—207 in Hondo (Nagoya) and 194 from
Ryukyu (Okinawa); 110 from South Korea (Soul); China—118 in Beijing, 108 in Shanxi
province, 119 in Jiangsu province, 105 in Hunan province, 111 in Guangdong province,
and 116 in Fujan province; 183 from Bangkok, Thailand; and 122 from Rangoon, Burma.
These samples were obtained with informed consent.

2.2. PCR amplification and typing

The 13 CODIS core STRs were genotyped using the AmpFISTR Profiler plus and
Cofiler. PCR amplification and typing were performed according to the kit protocol except
for a reduced total PCR volume using the Genetic Analyzer 310 and the Genotyper
software 2.1 or 2.5.
2.3. Statistical analyses

Tests for Hardy—Weinberg equilibrium (HWE) were carried out using homozygosity
test, a likelihood ratio test and an exact test. Observed and expected heterozygosities were
also calculated.
2.4. Construction of a phylogenetic tree

We calculated the D, (genetic distance) according to Nei and constructed a tree based

on the neighbor-joining method using the NJBAFD (neighbor-joining tree construction
from allele frequency data) software package.

3. Results and discussion

We genotyped a total of 1493 people from 11 Asian populations and calculated the
allele frequencies at these 13 STR loci in each population. For each allele distribution, we
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Table 1
Expected heterozygosities at 13 STR loci in 11 Asian populations

Japanese Korean Chinese Thais Burmese

Hondo Ryukyu Soul  Beijing Shanxi Jiangsu Fujan Hunan Guangdong Bangkok Yangon
D3S1358 0.72  0.71 0.67 0.73 072  0.72 072 073 0.72 0.74 0.73
vWA 0.80  0.79 0.80 080 0.79 0.78 0.78 0.79  0.79 0.78 0.81
FGA 0.86 0.86 0.85 0.85 0.84 0.85 0.85 0.85 0.86 0.89 0.89
D16S539 0.78  0.75 0.82 080 0.79 0.79 0.79 0.77  0.77 0.79 0.80
THO1 072  0.73 0.65 0.66  0.71  0.66 0.67 0.69 0.69 0.71 0.66
TPOX  0.67 0.71 0.65 0.62 0.63  0.65 0.61 0.64 0.60 0.62 0.60
CSFIPO 0.73  0.72 0.77 0.73 0.73  0.73 0.76 0.74 0.73 0.75 0.73
D8S1179 0.84  0.83 0.84 0.83 0.84 0.83 0.85 083 0.85 0.85 0.82
D21S11  0.79  0.74 0.81 0.84 0.80 0.80 0.82 081 0.84 0.83 0.81
D18S51 0.85  0.87 0.86 084 0.86 0.83 0.86 0.87 0.86 0.84 0.85
D5S818 0.80  0.80 0.78 076 0.78 0.75 0.77 0.77  0.78 0.76 0.77
D13S317 0.80  0.81 0.80 0.79 0.80  0.80 0.78 0.77  0.80 0.77 0.82
D7S820 0.77  0.78 0.77 0.78 0.79 0.76 0.73 0.76  0.76 0.78 0.79

carried out three tests for HWE. No significant deviations (p <0.05) from HWE were
observed in all three tests among four populations (Hondo and Ryukyu (Japan) and
Beijing and Fujan (China)). For the rest, allele distributions at 1—3 loci were significantly
deviated from HWE, and only in the Hunan population was the distribution at THOI
significantly deviated from HWE by all three tests (p=0.0294, 0.0482 and 0.0332 for
homozygosity, likelihood ratio and exact tests, respectively). However, since these values
were mostly close to 0.05, the departures from HWE were not highly significant. From
these allele frequencies, we calculated the expected heterozygosities (Table 1). In general,
values at THOI and TPOX were comparatively low among Asians.
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Fig. 1. Neighbor-joining tree based on Nei’s D, genetic distance for 13 CODIS core STRs in 11 Asian

populations.



120 T. Yamamoto et al. / International Congress Series 1239 (2003) 117-120

The neighbor-joining tree was constructed based on Nei’s D, genetic distance for these
13 STRs in 11 Asian populations, as shown in Fig. 1. In this tree, two Japanese
populations (Hondo and Ryukyu), three northern to middle Chinese (Beijing, Shanxi
and Jiangsu), and three southern Chinese (Fujan, Guangdong and Hunan) populations
comprised each cluster, and the obtained tree was well coincident with their geographical
distributions. These bootstrap values were not exceedingly low, ranging from 27 to 100.
We also constructed a similar tree, which includes published ethnic data [1 —4] from other
parts of the globe. These 11 populations, 4 African populations (Trinidadian, African-
American, Jamaican and Bahamian) and 4 Caucasian populations (Portuguese, U.S.
Caucasian, Swiss Caucasian and Italian) made each cluster formation. The Arabian and
Hispanic populations are located between African and Caucasian and between Caucasian
and Asian, respectively. The genetic relationship was almost similar to that described
previously. It was suggested that STR markers lead to a phylogenetic tree with almost
correct topology from more than 100 samples in each population using 13 tetranucleotide
repeat loci.
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