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Application of Three STR Typing Systems in Forensic Medicine

CHEN Yong, WANG Ying, PENG Shan, QU Dong-yang, OU Xue-ling, TONG Da-yue, CHEN Wei-hong,
SUN Hong-yu *
(Department of Forensic Medicine,, Zhongshan School of Medicine, Sun Yat-sen University, Guangzhou 510089, China)

Abstract; [ Objective] To investigate the genetic polymorphism of 45 autosomal STR loci included in Powerplex™ 16, STRtyper-
10F/G and AGCU 21+1 systems in Guangdong Han population and assess their value in forensic medicine. [ Methods] Samples from
256 two generation pedigrees (including 512 unrelated individuals) were amplified with 3 systems, respectively. The amplified
products were separated with ABI 3500XL genetic analyzer and analyzed with GeneMapper ID-X software. The forensic parameters
were calculated. Hardy-Weinberg equilibrium of each locus and pairwise linkage disequilibrium were tested.  [Results] After the
Bonferroni correction, the genotypes of 45 STR loci were in accordance with Hardy-Weinberg equilibrium, no linkage disequilibrium
was found. The average Ho of the 45 STR loci was 0.765, the average DP was 0.905 and the average PIC was 0.733. The CMP of the
45 STR loci was 9.48 x 107, the CPE,, was 0.999 999 999 94 and the CPE,; was 0.999 999 999 999 999 990 4. [ Conclusion] We
obtain the population data of 45 STR loci in Guangdong Han population, providing basic data for forensic personal identification and
parental testing. Combining Powerplex™ 16, STRtyper-10F/G and AGCU 21+1 systems can meet the requirements in difficult cases
such as mutated cases, duo paternity cases and kinship testing.
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Table 1 STR loci included in 3 systems and the corresponding fluorescent dyes

System Dye (Color)

STR loci

PP16 FL (Blue)
JOE (Green)
TMR (Yellow)
STR10 FAM (Blue)
VIC (Green)
NED (Yellow)
2141 FAM (Blue)
HEX (Green)
TAMRA (Yellow)
ROX (Red)

D3S1358, THO1, D21S11, D18S51, Penta E

D5S818, D13S317, D7S820, D168539, CSF1PO, Penta D

VWA, D8S1179, TPOX, FGA

D18S1364, D12S391, D138325

D6S1043, D2S1772, D1152368

D22-GATA198B05, D8S1132, D7S3048

D6S474, D12ATA63, D22S1045, D10S1248, D1S1677, D11S4463
D1S1627, D354529, D2S441, D6S1017, D4S2408, D195433
D1751301, DIGATA113, D18S853, D20S482, D14S1434
D9S1122, D2S1776, D10S1435, D5S2500

PP16: Powerplex™ 16 typing system; STR10; STRtyper—10F/G typing system;21+1;AGCU 21+1 STR typing system
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Table 2 The genetic parameters of 45 STR loci in Guangdong Han population (n=512)
Locus N F Ho He PIC PM DpP PEu. PE. Prye
Pentakl 24 0.001 ~ 0.192  0.910 0.910 0.902 0.017 0.983 0.693 0.819 0.376
D6S1043 21 0.001 ~ 0.175  0.896 0.874 0.859 0.033 0.967 0.588 0.742 0.349
D7S3048 11 0.004 ~ 0.193  0.842 0.873 0.859 0.030 0.970 0.587 0.742 0.088
D18S51 17 0.001 ~ 0.211  0.873 0.861 0.845 0.037 0.963 0.562 0.721 0.520
FGA 20 0.001 ~ 0.217  0.855 0.861 0.845 0.036 0.964 0.562 0.721 0.483
D8S1179 10 0.001 ~ 0.207  0.844 0.852 0.833 0.040 0.960 0.531 0.698 0.984
D12S391 11 0.005 ~ 0.209  0.842 0.850 0.831 0.043 0.957 0.533 0.698 0.047
D2S1772 16 0.001 ~ 0.305 0.854 0.846 0.831 0.040 0.960 0.541 0.705 0.290
D11S2368 12 0.001 ~ 0.194  0.828 0.850 0.831 0.042 0.958 0.531 0.697 0.075
D8S1132 13 0.001 ~ 0.218  0.865 0.850 0.831 0.043 0.957 0.531 0.697 0.502
D22-GATA198B05 12 0.001 ~ 0.267  0.844 0.846 0.828 0.043 0.957 0.530 0.696 0.307
D18S1364 11 0.001 ~ 0.200  0.836 0.846 0.827 0.043 0.957 0.522 0.689 0.813
D19S433 13 0.001 ~ 0.293  0.781 0.816 0.792 0.058 0.942 0.468 0.642 0.086
D21S11 16 0.001 ~ 0.273  0.805 0.815 0.791 0.060 0.940 0.468 0.641 0.187
vWA 8 0.001 ~ 0.265  0.787 0.798 0.767 0.071 0.929 0.422 0.600 0.200
D2S441 13 0.001 ~ 0.293  0.789 0.796 0.765 0.071 0.929 0.421 0.599 0.599
D13S325 13 0.001 ~ 0.277  0.781 0.795 0.764 0.073 0.927 0.419 0.597 0.530
D13S317 9 0.001 ~ 0.293  0.783 0.795 0.763 0.072 0.928 0.416 0.594 0.975
PentaD 14 0.001 ~ 0.386  0.813 0.785 0.761 0.070 0.930 0.422 0.603 0.574
D16S539 10 0.001 ~ 0.265  0.805 0.791 0.757 0.077 0.923 0.406 0.585 0.419
D5S818 8 0.002 ~ 0.317 0.787 0.782 0.748 0.082 0.918 0.395 0.574 0.464
D7S820 10 0.002 ~ 0.360 0.768 0.768 0.734 0.087 0.913 0.379 0.559 0.628
D2251045 10 0.001 ~ 0.352  0.764 0.762 0.724 0.094 0.906 0.363 0.542 0.569
D10S1248 10 0.001 ~ 0.347 0.742 0.758 0.719 0.098 0.902 0.358 0.537 0.338
D1154463 11 0.001 ~ 0.295  0.799 0.758 0.717 0.107 0.893 0.355 0.531 0.202
D3S4529 8 0.001 ~ 0.316  0.732 0.753 0.709 0.103 0.897 0.339 0.516 0.919
D10S1435 11 0.001 ~ 0.378  0.715 0.747 0.708 0.100 0.900 0.347 0.526 0.161
D2S1776 9 0.003 ~ 0.401  0.756 0.740 0.702 0.109 0.891 0.341 0.521 0.326
D12ATA63 10 0.001 ~ 0.352  0.721 0.745 0.701 0.104 0.896 0.338 0.513 0.639
CSF1PO 10 0.001 ~ 0.368  0.738 0.736 0.691 0.117 0.883 0.326 0.501 0.830
D452408 6 0.001 ~ 0.367 0.719 0.731 0.684 0.116 0.884 0.315 0.490 0.876
D3S1358 9 0.001 ~ 0.334 0.721 0.730 0.680 0.124 0.876 0.312 0.485 0.197
D18S853 8 0.001 ~ 0.411  0.682 0.720 0.676 0.120 0.880 0.310 0.485 0.154
D20S482 9 0.001 ~ 0.397  0.734 0.718 0.672 0.128 0.872 0.309 0.482 0.994
D5S2500 8 0.001 ~ 0.395 0.721 0.712 0.661 0.138 0.862 0.290 0.461 0.075
D6S1017 9 0.001 ~ 0.467  0.668 0.693 0.649 0.137 0.863 0.283 0.458 0.503
D14S1434 7 0.004 ~ 0.450  0.699 0.695 0.648 0.138 0.862 0.283 0.456 0.166
D1751301 8 0.001 ~ 0.487  0.715 0.685 0.644 0.142 0.858 0.279 0.457 0.734
D6S474 5 0.023 ~ 0.422  0.684 0.694 0.641 0.147 0.853 0.274 0.443 0.103
D9S1122 8 0.001 ~ 0.404  0.703 0.688 0.633 0.156 0.844 0.270 0.436 0.392
THO1 7 0.003 ~ 0.474  0.682 0.675 0.626 0.153 0.847 0.267 0.437 0.436
D1S1677 9 0.001 ~ 0.434  0.682 0.676 0.619 0.164 0.836 0.258 0.422 0.176
D1S1627 7 0.001 ~ 0.541  0.607 0.621 0.567 0.198 0.802 0.210 0.371 0.468
DIGATA113 7 0.001 ~ 0.485  0.609 0.632 0.564 0.197 0.803 0.212 0.361 0.084
TPOX 7 0.001 ~ 0.517 0.623 0.626 0.564 0.206 0.794 0.211 0.365 0.024

N: number of alleles; F: frequency of allele; Ho: observed heterozygosity; He: expected heterozygosity; PIC: polymorphism information
content; PM: probability of matching; DP: discrimination power; PE,,: probability of paternity exclusion in duos; PE,,: probability of paternity

exclusion in trios; Pyye: probability values of exact tests for Hardy—Weinberg equilibrium (P = 0.05).
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Table 3 The genetic parameters of 7 systems in

Guangdong Han population

System CMP CPE,, CPE,,

STR10 422x 10" 0.9990 0.999 979 2

PP16 495x 10 0.999 8 0.999 999 3

2141 454 %107 0.9997 0.999 999 3
PP16+STR10 2.09x 10 0.999 999 82 0.999 999 999 985 4
STR10+(21+1) 1.91x 10 0.999 999 66 0.999 999 999 986 4
PP16+(21+1) 22510 0.999 999 94 0.999 999 999 999 5

PP16+STR10+(21+1) 9.48 x 10 0.999 999999 94 0.999 999 999 999 999 990 4

CMP: combined matching probability; CPE,,: cumulative

probability of exclusion in duos; CPE,,: cumulative probability of

exclusion in trios.
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256 il H R SRR —HRIRGE R AE 45 5L R g
g S 31 ANRASEA:, BRI RN R A%
H1211%, =K R AR R LA 5500 N
5.86% .3.529% 1 2.73% , "L FAFP Je 23 A FEH
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Table 4 Mutation rates and their 95% confidence
intervals of 45 STR loci (n =256)

Number of Mutation
95% CI (107%)

System  Locus .
mutations rate(107)

PP16  D3S1358 2 3.906  0.473 ~ 14.039
D21S11 2 3.906  0.473 ~ 14.039
D18S51 1 1.953  0.049 ~ 10.834
Pentall 1 1.953  0.049 ~ 10.834
D5S818 2 3.906  0.473 ~ 14.039
D75820 1 1.953  0.049 ~ 10.834
D16S539 1 1.953  0.049 ~ 10.834
CSF1PO 2 3.906  0.473 ~ 14.039
vWA 1 1.953  0.049 ~ 10.834
FGA 2 3.906  0.473 ~ 14.039

STR10  D18S1364 1 1.953  0.049 ~ 10.834

1
3
2
1
1
1
1
1
1
1
1
1

D125391 1.953  0.049 ~ 10.834
D13S325 5.859  1.210 ~ 17.027
D11S2368 3.906  0.473 ~ 14.039
D22-GATA198B05 1.953  0.049 ~ 10.834
D753048 1.953  0.049 ~ 10.834
21+1  D10S1248 1.953  0.049 ~ 10.834
D1154463 1.953  0.049 ~ 10.834
D354529 1.953  0.049 ~ 10.834
D4S2408 1.953  0.049 ~ 10.834
D195433 1.953  0.049 ~ 10.834
D1751301 1.953  0.049 ~ 10.834
D205482 1.953  0.049 ~ 10.834
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