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Blood samples were collected from 300 unrelated healthy in-
dividuals residing in Japan (Nagoya city). DNA was extracted
from each sample by the usual organic method.

One nanogram of template DNA was amplified using the Penta
BEC Multiplex Primers (Promega, Madison, WI) following
the manufacturer’s instructions (1). The amplification included
30 cycles using the GeneAmp PCR system 9700 (Applied
Biosystems, Foster City, CA). Amplified products were elect-
rophoresed on an ABI PRISM 310 genetic analyzer (Applied Bio-
systems), and were analyzed using the GeneScan analysis
3.1 software (Applied Biosystems). The analyzed data were
semi-automatically genotyped using the Genotyper 2.5 Software
(Applied Biosystems), using the template made for this multiplex
system temporally from the loading size data of each allele at
those loci.

Tests for Hardy–Weinberg equilibrium (HWE) were carried out
using the homozygosity test (2), likelihood ratio test (3), and exact
test (4). The statistical properties of observed heterozygosity, ex-
pected heterozygosity (5), power of discrimination (6), poly-
morphism information content (7), and paternity exclusion rate
(8) were calculated.

The allele frequency distributions of three short tandem repeat
(STRs) in 300 Japanese are shown in Table 1. All genotype data
for the three loci can be downloaded by any interested party from
the following web site: http://www.med.nagoya-u.ac.jp/legal/
jalm/BECdata.xls

p-values for HWE and the statistical properties of 3 STRs are
shown in Table 2. The allele and genotype distributions at three
STRs did not deviate from HWE.

The statistical data of three STRs were found to be relatively
high values. The combined powers of discrimination and paternity
exclusion rate were 0.99991 and 0.9653, respectively. Two Penta
E variant alleles, one base shortened from the regular alleles 19
and 20 in size (alleles 18.4 and 19.4, respectively), were observed
in the Japanese population. Sequence analyses revealed that both
the variant alleles changed to (GAAAA)7(AAAA)(GAAAA)11

and (GAAAA)6(AAAA)(GAAAA)13, respectively, almost similar
to the previous report (9).

TABLE 1—Allele frequency distributions of three STRs in a Japanese
population (n 5 300).

Allele Penta B Penta E Penta C

5 — 0.100 0.067
6 — — —
7 0.005 — —
8 0.003 0.018 0.087
9 0.182 0.007 0.315

10 0.095 0.042 0.058
11 0.163 0.120 0.343
12 0.338 0.133 0.107
13 0.090 0.027 0.023
14 0.077 0.050 —
15 0.032 0.133 —
16 0.012 0.090 —
17 — 0.087 —
18 — 0.065 —
18.4 — 0.002 —
19 — 0.030 —
19.4 — 0.002 —
20 — 0.037 —
21 — 0.032 —
22 — 0.017 —
23 0.003 0.005 —
24 — 0.005 —

STR, short tandem repeat.
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TABLE 2—p-values for Hardy–Weinberg equilibrium and statistical
properties of three STRs.

Penta B Penta E Penta C

H 0.937 0.589 0.328
LR 0.857 0.717 0.623
ET 0.682 0.765 0.489
Ob. H 0.803 0.920 0.733
Ex. H 0.802 0.911 0.756
PD 0.936 0.985 0.905
PIC 0.777 0.905 0.720
PE 0.602 0.819 0.519

STR, short tandem repeat; H, homozygosity test based on 10,000 shufflings;
LR, likelihood ratio based on 10,000 shufflings; ET, exact test based on 10,000
shufflings; Ob. H, observed heterozygosity; Ex. H, expected heterozygosity;
PD, power of discrimination; PIC: polymorphic information content; PE, pa-
ternity exclusion rate.
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