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Abstract

We compared the probability of paternity examined using 16 DNA polymorphic markers and 20
conventional blood group markers in 50 cases of disputed paternity in our laboratory. Samples were
obtained from Japanese individuals in disputed paternity casework. The calculation of paternity
probability used the Essen-Moller formula and Bayes’s theorem, and the probable genotypes of the
deceased putative father were deduced by Komatu based on Bayes’s theorem from the genotypes of
the widow and the genotypes of their children. The mean paternity probability was calculated by
StatView J 5.0 software. The mean probabilities of paternity confirmation thus obtained were 0.9955
and 0.9242, respectively, for 16 DNA polymorphic markers and 20 conventional blood group markers
in 39 cases of confirmed paternity. The mean rates of exclusion thus obtained were 0.3655 and 0.1591,
respectively, for 16 DNA polymorphic markers and 20 conventional blood group markers in 11 cases
of excluded paternity.
© 2003 Elsevier Science B.V. All rights reserved.
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1. Introduction

In recent years, genomic DNA analysis technology has shown a truly dramatic
development in the area of biological research. The DNA polymorphism is widely used
in areas such as criminal identification and paternity testing [1,2]. The allele frequencies
and allele number of several DNA polymorphic markers were previously determined in the
Japanese population with the PCR and the southern blotting technique [3—6]. These DNA
polymorphic markers were also used in the Japanese population for the analysis of disputed
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Table 1

The cases of paternity testing

Paternity testing Confirmation Exclusion Total
normal cases 22 8 30
father and child 1 1 2
mother and child 1 0 1
father deceased 10 1 11
half sibling 5 1 6
total 39 11 50

paternity cases and individual identification. In this study, we compared probability of
paternity examined using 16 DNA polymorphic markers and 20 conventional blood group
markers in 50 cases of disputed paternity in our laboratory.

2. Materials and methods

The samples were obtained from Japanese individuals in the disputed paternity casework
in our laboratory (Table 1). DNA was extracted from blood samples using the phenol—
chloroform method [7]. The usefulness was compared between 16 DNA polymorphic
markers and 20 conventional blood group markers for paternity testing. The examination
content of DNA polymorphism and blood group are shown in Table 2. The calculation of
paternity probability used the Essen-Moller formula and Bayes’s theorem, and the probable
genotypes of the deceased putative father were deduced by Komatu based on Bayes’s
theorem from the genotypes of the widow and the genotypes of their children [8,9]. The
mean paternity probability was calculated by StatView J 5.0 software.

3. Results

The plausibility of paternity of an alleged father was evaluated on 16 DNA polymorphic
markers and 20 conventional blood group markers in 50 cases of disputed paternity. The

Table 2

The examination content

DNA polymorphism Blood group

D1S80 D3S1358 ABO GC

LDLR D5S818 MNSs Hp

GYPA D13S317 Rh BF

HBGG D13S317 Duffy IF

D7S8 D7S820 Kidd PLG

GC CSF1PO Lewis CIR

VWA TPOX AcP C2

FGA THO1 EsD C6
PGM C7

6-PGD HLA
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Fig. 1. Comparison of paternity probability in 39 cases of confirmatory paternity. 1: Twenty cases of normal
paternity testing, 2: 1 case of alleged father and child testing, 3: 1 case of alleged mother and child testing, 4: 10
cases of alleged father deceased, 5: 5 cases of half-sibling testing.

comparison of confirmatory paternity probability is shown in Fig. 1. The mean probability
of paternity confirmation thus obtained was 0.9955 for 16 DNA polymorphic markers and
0.9242 for 20 conventional blood group markers in 39 cases of confirmed paternity (Table
1). The mean rates of exclusion thus obtained were 0.3655 and 0.1591 for 16 DNA
polymorphic markers and 20 conventional blood group markers in 11 cases of excluded
paternity (Fig. 2). The mean probability of paternity confirmation was 0.9995 for 16 DNA
polymorphic markers and 0.8624 for 20 conventional blood group markers in 10 cases of
alleged father deceased (Fig. 3). The mean probabilities of paternity confirmation were
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Fig. 2. Comparison of the probability of paternity exclusion in 11 cases of excluded paternity.
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Fig. 3. Comparison of probability of paternity confirmation in 10 cases where the alleged father was deceased.

0.9973 and 0.7169 for 16 DNA polymorphic markers and 20 conventional blood group
markers in five cases of half-sibling testing (Fig. 4).

4. Discussion

These results demonstrated that DNA polymorphic markers are an extremely effective
method for paternity testing. Significantly high probabilities were obtained with DNA
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Fig. 4. The comparison of paternity probability in five cases of half-sibling testing.
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polymorphic markers in these paternity cases. We are planning to examine more than 16
loci using DNA polymorphic markers in paternity testing.

References

[1] H.A. Hammond, L. Jin, Y. Zhong, C.T. Caskey, R. Chakraborty, Evaluation of thirteen STR loci for use in
personal identification application, Am. J. Hum. Genet. 55 (1994) 175—-189.

[2] J.F. Anderson, M.J. Greenhalgh, H.R. Bulter, S.R. Kilpatrick, R.C. Piercy, K.A. Way, H.S. Myhill, J.C.
Wright, R. Hallett, B.H. Parkin, Further validation of multiplex STR system for use in routine forensic
identity testing, Forensic Sci. Int. 78 (1996) 47—64.

[3] H. Hara, H. Kagawa, A. Oshima, Frequencies of geneprint powerplex 2.1 system in a Japanese population,
DNA Polymorphism 9 (2001) 182—185.

[4] S. Kasai, Y. Nakamura, R. White, Amplification of a variable number of tandem repeats (VNTR) locus
(pMCT 118) by the polymerase chain reaction (PCR) and its application to forensic science, J. Forensic Sci.
35 (1990) 1196—1200.

[5] X. Wang, T. Sawaguchi, A. Sawaguchi, Application of electrophoresis technology to DNA analysis, Electro-
phoresis 21 (2000) 334—337.

[6] X. Wang, T. Sawaguchi, K. Yamashita, A. Sawaguchi, Evaluation of three STR polymorphisms for paternity
testing in Japanese population, DNA Polymorphism 6 (1998) 50—55.

[7]1 S:W.M. John, G. Weitzner, R. Rozen, C.R. Scriver, A rapid procedure for extracting genomic DNA from
leukocytes, Nucleic Acids Res. 19 (1991) 408.

[8] E. Essen-Moller, Die Beweiskraft der Ahnlichkeit im Vaterschaftsnachweis Theoretische Grundlagen, Mitt.
Anthropol. Ges. Wien. 68 (1938) 9—-53.

[9] H. Nakajima, G. Ishimoto, M. Asano, T. Juji, Examination of there paternity cases where the putative father
has been dead, Jpn. J. Legal Med. 30 (1976) 351—-355.



	Introduction
	Materials and methods
	Results
	Discussion
	References

