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Abstract: [Objective] To propose a criterion for making conclusions on paternity tests based on STR genotyping. [Method]

To use binomial distribution formula to calculate minimal numbers of STR loci that must be tested for different scenarios in
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paternity testing. [Results] We proposed a set of criteria for making STR paternity testing conclusions. For triplet tests, concluded
“paternity positive” for the following four cases when the cumulative paternity index (PI) was greater than 10 000: 1) no
inconsistent STR locus was detected in 15 loci (PE > 0.571 4/locus) or 2) only one inconsistent STR locus was detected in 19 loci
or 3) only two inconsistent STR loci were detected in 28 loci or 4) only three inconsistent STR loci were detected in 35 loci;
otherwise, concluded “paternity negative” when at least four inconsistent STR loci had bheen detected. For single parent tests,
concluded “paternity non-exclusive” for the following cases when the cumulative PI was greater than 10 000: 1) no inconsistent
STR locus was detected in 18 loci (PE > 0.411/locus) or 2) only one inconsistent STR locus was detected in 29 loci or 3) two

inconsistent STR loci were detected in 41 loci; concluded “paternity negative” when three or more inconsistent loci were detected.

[Conclusion] Our experience has proven that these criteria are robust in STR paternity testing.

Key words: short tandem repeats; parentage testing; paternity index(PI); criteria
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Table 1 The probabilities and likelihood ratios

(Paternity Index) to detect varied number of inconsistent

loci in a total STR loci under true-father or non-father in

triplet parentage testing

Typed loci Inconsistent

P,V PR LR
(n) loci (n)

9 0 49 x10* 9.8x10?% 2.0x10°
1 59x%x107 1.5x 107 2.6
2 3.1x10? 1.0x10* 3x 107
3 9.7x107 43 x107 4.4x10°
4 1.9x 10" 1.1x10° 5.7x10°
13 0 1.7x10° 9.8x 10" 59x10*
1 29x%x10* 22x107* 7.7x 10!
2 23x107 2.0x10* 9.9x 107
3 1.1 x107 14x10° 1.0x10*
4 3.7x 102  6.2x10° 1.7 x 107
15 0 3.0x10°  9.7x 10" 3.2x10°
1 6.1 x10° 25x107 4.4x10?
2 57%x10*% 3.0x10* 5.4x 10"
3 33x10° 23x10° 7.0x10*
4 1.3x107 1.2x10®* 9.0x 107
19 0 1.0x 107 9.7x 10" 9.7 x 10°
1 1.4 x107 1.6x 107 11776
2 1.8 x 107 2.8x10° 15.60
3 24 %107 4.8x10° 2.0x 107
4 32x107 8.1x10™" 2.5x%x10°
28 0 49 x 10" 95x 10" 1.9x10"
1 6.6 x 10" 1.6 x10° 2.4 x 10
2 88 x 10" 28x10° 31419
3 1.2x 107 4.7 x10° 39.24
4 1.6 x 10 8.0x 107 5.0x 107
35 0 132x 108 9.4 x 10" 7.1 x 10"
1 1.76 x 108 1.6 x 107 9.1 x 10°
2 24x 10" 27x10° 1.1 x 10’
3 3.1 x10"% 4.7 x 107 15 008
4 42x 108 79x10™" 18.86

1)the probability to detect 0—4 inconsistent STR loci in a total
number of loci under false paternity; 2 )the probability to detect 0-4

inconsistent STR loci in a total number of loci under true paternity
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Table 2 The probabilities and likelihood ratios ( paternity
index) of varied number of inconsistent loci under true-

father or non-father in motherless parentage testing

Number of  Number of Likelihood
S b Py .
tested loci  inconsistent ) ) ratio
(true father)® (non-father)"
(n) loci (m) (LR)
13 0 9.8 x 10 0.001 979.4
1 2.1x 107 9.2x 107 24
2 22x10%* 39x107  57x107
3 1.2x10° 9.9x10% 1.2x10°
15 0 9.8 x 10 3.5% 107 217757
1 2.3x 107 3.7x 107 6.4
2 2.6x 10™ 1.8 x 107 0.014
3 1.8x 10° 55x10%  33x10°
17 0 9.7x 10 1.2x 10* 7988.9
1 2.7x 107 1.4x10° 18.3
2 3.4 x10* 8.1x10°  42x10?
3 2.7x10° 2.8x107  9.6x10°
18 0 0.97 7.3x10° 13 287
1 3.0x 107 9.1x10* 33
2 22x 107 1.8x 10™ 12
3 3.9x10° 2.0x107  2.0x10*
24 0 9.6 x 10™ 3.0x10°  32x10°
1 3.7x 107 5.0x10° 740
2 6.8 x 107 4.0x10* 1.7
3 8.0x 10°¢ 2.1x10°  39x107
29 0 0.9518 22x107 43 x10°
1 4.7x 107 44x%x10° 10 681
2 1.1x 107 43x%x 107 25
3 1.7x 107 2.8x10*  6.1x10°
36 0 9.4 x 107 53x10° 18 x10*
1 5.8 x 107 1.3x107  43x10°
2 1.7x 107 1.6x 10 10572
3 3.3x10° 1.3x10° 2.6
41 0 0.93 3.8x10™  24x10°
1 6.5x 107 L.Ix10®  59x10°
2 22x107 1.5x 107 14 666
3 49x 107 1.4x10° 35

1) the probability to detect 0-3 inconsistent STR loci in a total
number of loci under false paternity; 2) the probability to detect 0—

3 inconsistent STR loci in a total number of loci under true paternity
3 4 #
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