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How to Draw a Conclusion in Parentage Testing Using Short Tandem
Repeats as Genetic Makers

ZHU Yun-liang, OU Xue-ling, CAI Gui-qing, WU Xin-yao
(Department of Forensic Medicine, SUN Yat-sen University, Guangzhou 510080, China)

Abstract Objective To discuss how many STR loci should be typed in routine parentage testing
and how to draw a conclusion if there are inconsistent loci. Methods Based on allele frequency and
the law of inheritance, the paternity indexes of ten thousand cases of computer simulating parentage
testing were calculated and summarized. The probabilities of inconsistence under paternity and
non-paternity were calculated respectively according to binomial distribution based on the likelihood
ratio of true father to random man. Results If 9 and 13 loci were typed, the percentages of Pl less
than 999 were 2% and 0.06% , respectively. The likelihood ratio of true father to random man
producing one inconsistent locus was 2. 3 x 10° if 17 STR loci were used. If there were 2, 3, and 4
inconsistent loci, the likelihood ratios were 1087, 1. 408, and 0. 002, respectively, after 24 STR loci
were typed.  Conclusion It is recommended to type at least 13 loci of STR in routine parentage
testing. Seventeen or 24 typed loci are necessary to draw the conclusion when 1 or 2 inconsistent loci
are appeared respectively. Further test should be done in order to make a conclusion if 3 inconsistent
loci are observed. Four inconsistent loci are necessary to render an opinion of non-paternity.
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Table 1~ The descriptive statistics of PI of ten thousand cases of computer simulation
Typed loci( n) Minimum PI Maximum PI Median of PI Percentage of PI <999 %
9 loci 160 2.0x10" 3.6x10* 2.0
13 loci 322 6.5x10" 1.1x10° 0. 06
15 loci 1931 3.2x10" 2.6x107 0
17 loci 5534 4.7 x10" 1.6x10°% 0
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Table 2 The probability of inconsistencies under 0.06% 2
non-paternity and paternity 0
Typed loci Inconsistent 9
() loci (n) P P LR 4.9%x107* 13 1.7x10°° 9
9 loci 0 4.9%x10°* 9.8x107*2 2.0x10° 4
1 59x107 1.5x107 2.6 139%
2 3.1x107* 1.0x10™* 3x10°° 13 1. 4%
3 9.7x107% 4.3x1077 4.4x10°°
4 1.9x10™" 1.1x10"° 5.7x107°
13 loci 0 1.7x107° 9.8x10"" 5.9x10*
1 2.9x10* 2.2x10* 7.7x10"' 13 STR 99.9%
2 2.3x10° 2.0x10* 9.9x10° STR
3 11x1072 1.4x10° 1.0x10°* AABB 2002 13 CODIS
4 3.7x1077 6.2x107° 1.7x1077 0.02% THO1  TPOX 0.34% vWA
15 loci 0 3.0x10°° 9.7x10"" 3.2x10° 0.17% 1 2
1 6.1x107° 2.5x107% 4.4x10°* 3 [2]
2 5.7x107* 3.0x10°* 5.4x10"" 2
3 3.3x107° 2.3x10°° 7.0x10°* l6] LR PI
4 1.3x107% 1.2x10°% 9.0x1077
17 loci 0 5.6x1077 9.7x107" 1.7x10° 17 !
1 1.2x107° 2.9x10°* 2.3x10° 24 2
2 1.3x107* 4.0x10* 2.9 LR 999(
3 9.0x10°* 3.4x10°° 3.8x10°? 99.9% )
4 4.2x107% 2.1 x10°% 4.9x10°° PI
24 loci 0 1.5x107° 9.6x107" 6.5x10°%
1 4.7x10°% 4.0x102 8.4x10° 5
2 7.3x1077 8.0x107* 1.1x10° 124 113 2
3 7.1x10°° 1.0x10°° 1.4
4 5.0x107° 9.0x10°®* 2.0x107* 4 3
P. The probability of inconsistence arising from sample error under AABB 310 490
condition that there is non-paternity; Pr The probability of inconsistence 47 0.015% 2
arising from mutations under condition that there is paternity; LR: 5 0.002% 3
Likelihood ratio, Pi/ Pu DNA B 2
3 24 3
LR 1.408
HLA DNA
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