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Genetic Polymorphisms of 30 Indel Loci in Guangdong Han Population
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Abstract; [ Objective] To explore the polymorphic distribution of 30 Indel loci included in Investigator® DIPplex system and
evaluate its potential forensic application in Guangdong Han population. [Methods] DNA samples were extracted from 300 unrelated
individuals (150 males and 150 females) and 30 Indel loci were multi-amplified with Investigator® DIPplex kit. The PCR products
were separated with arrayed capillary electrophoresis and genotyped with GeneMapper ID-X v1.2 software. Forensic parameters were
calculated with relevant statistical analysis software. [Results] All the 30 loci showed no significant departure from Hardy-Weinberg
equilibrium or linkage disequilibrium after Bonferroni’s correction. The average heterozygosity (Ho) was 0.406, the mean discrimination
power (DP) was 0.549, the mean polymorphism information content (PIC) was 0.320, the combined discrimination power (TDP)
reached 0.999 999 999 98. The combined power of exclusion was 0.994 748 in trio cases (CPEtri) and 0.942 342 in duo cases
(CPEduo).  [Conclusion] The 30 loci denotes good genetic diversity in Guangdong Han population, which could be used for
individual identification independently and be used as a supplemental tool for some special paternity testing cases when STR mutated.
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Table 1 Information of 30 Indel loci

Site Fluorescence rs#!) Location Motif

HLD77 6-FAM rs1611048 7q31.1 TAAG

HLD45 6-FAM rs2307959 2q31.1 CACG

HLD131 6-FAM rs1611001 7q36.2 TTGGGCTTATT
HLD70 6-FAM rs2307652 6q16.1 AGCA

HLD6 6-FAM rs1610905 16¢13 GCAGGACTGGGCACC
HLDI111 6-FAM rs1305047 17pl1.2 CACA

HLD58 6-FAM rs1610937 5ql4.1 AGGA

HLD56 6-FAM rs2308292 4q25 TAAGT

HLD118 BTG rs16438 20pl11.1 CCCCA

HLD92 BTG rs17174476 11¢22.2 GTTT

HLD93 BTG rs2307570 12¢22 ACTTT

HLD99 BTG rs2308163 14q23.1 TGAT

HLD8S BTG rs8190570 9q22.32 CCACAAAGA

HLD101 BTG rs2307433 15¢g26.1 GTAG

HLD67 BTG rs1305056 5¢q33.2 CTACTGAC

HLD83 BTY rs2308072 8p22 AAGG

HLD114 BTY rs2307581 17p13.3 TCCTATTCTACTCTGAAT
HLD48 BTY rs28369942 2ql11.2 GACTT

HLD124 BTY rs6481 22q12.3 GTGGA

HLD122 BTY rs8178524 21¢22.11 GAAGTCTGAGG
HLD125 BTY rs16388 22¢q11.23 ATTGCC

HLD64 BTY rs1610935 5q12.3 GACAAA

HLD81 BTY rs17879936 7q21.3 GTAAGCATTGT
HLD136 BTR rs16363 22q13.1 TGTTT

HLD133 BTR rs2067235 3p22.1 CAACCTGGATT
HLD97 BTR rs17238892 13q12.3 AGAGAAAGCTGAAG
HLD40 BTR rs2307956 1p32.3 GGGACAGGTGGCCACTAGGAGA
HLD128 BTR rs2307924 1q31.3 ATTAAATA

HLD39 BTR rs17878444 1p22.1 CCTAAACAAAAATGGGAT
HLD84 BTR rs3081400 8q24.12 CTTTC

1) rs#: Reference cluster ID of Indel loci in dbSNP (Build 137). The sequence information is from Investigator® DIPplex Handbook (http://

www.qiagen.com/ products/investigatordipplexkit.aspx#Tabs=t2) and dbSNP (http://www.ncbi.nlm.nih.gov/projects/SNP/).
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Table 2 The genetic parameters of 30 Indel loci in Guangdong Han population

Locus P(ins) P(del) Ho He PIC DP Pis PE,, PE,,,
HLD77 0.432 0.568 0.457 0.491 0.370 0.635 0.241 0.120 0.185
HLD45 0.633 0.367 0.460 0.465 0.360 0.607 0.900 0.108 0.178
HLDI131 0.335 0.665 0.437 0.446 0.350 0.596 0.795 0.099 0.173
HLD70 0.568 0.432 0.517 0.491 0.370 0.607 0.408 0.120 0.185
HLD6 0.448 0.552 0.497 0.495 0.370 0.621 1.000 0.122 0.186
HLD111 0.105 0.895 0.197 0.188 0.170 0.327 0.756 0.018 0.085
HLD58 0.467 0.533 0.507 0.499 0.370 0.619 0.817 0.124 0.187
HLD56 0.493 0.507 0.507 0.501 0.370 0.622 0.907 0.125 0.187
HLD118 0.920 0.080 0.140 0.147 0.140 0.258 0.417 0.011 0.068
HLD92 0.500 0.500 0.527 0.501 0.380 0.611 0.421 0.125 0.188
HLD93 0.560 0.440 0.440 0.494 0.370 0.642 0.061 0.121 0.186
HLD99 0.885 0.115 0.190 0.204 0.180 0.339 0.250 0.021 0.091
HLD88 0.507 0.493 0.540 0.501 0.370 0.603 0.206 0.125 0.187
HLD101 0.473 0.527 0.520 0.499 0.370 0.613 0.489 0.124 0.187
HLD67 0.722 0.278 0.410 0.402 0.320 0.560 0.778 0.081 0.161
HLDS83 0.360 0.640 0.433 0.462 0.350 0.612 0.320 0.106 0.177
HLD114 0.248 0.752 0.363 0.374 0.300 0.539 0.645 0.070 0.152
HLD48 0.388 0.612 0.470 0.476 0.360 0.614 0.903 0.113 0.181
HLD124 0.512 0.488 0.483 0.501 0.370 0.633 0.562 0.125 0.187
HLD122 0.198 0.802 0.337 0.319 0.270 0.485 0.369 0.051 0.134
HLD125 0.382 0.618 0.430 0.473 0.360 0.625 0.141 0.111 0.180
HLD64 0.840 0.160 0.247 0.269 0.230 0.424 0.194 0.036 0.116
HLD81 0.795 0.205 0.310 0.326 0.270 0.492 0.380 0.053 0.136
HLD136 0.472 0.528 0.497 0.499 0.370 0.625 1.000 0.124 0.187
HLD133 0.350 0.650 0.460 0.456 0.350 0.598 0.899 0.104 0.176
HLD97 0.362 0.638 0.477 0.463 0.360 0.598 0.618 0.107 0.178
HLD40 0.705 0.295 0.417 0.417 0.330 0.572 1.000 0.087 0.165
HLD128 0.342 0.658 0.450 0.451 0.350 0.596 1.000 0.101 0.174
HLD39 0.095 0.905 0.163 0.172 0.160 0.295 0.322 0.015 0.079
HLD84 0.798 0.202 0.297 0.323 0.270 0.487 0.209 0.052 0.135
Average 0.615 0.385 0.406 0.410 0.320 0.549 0.086 0.160

TPD 0.999 999 999 98

CPE,, 0.994 748

CPE,, 0.942 342

HLD: human locus deletion/insertion polymorphism; P(ins): frequency of insertion allele; P(del): frequency of deletion allele; Ho: observed
heterozygosity ; He: expected heterozygosity; PIC: Polymorphic Information Content; Pyy:: P values of Hardy—Weinberg equilibrium test (e = 0.05);

TPD: combined discrimination power; CPE,;,: combined power of exclusion in trio cases; CPE,,: combined power of exclusion in duo cases.
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Fig.1 Example of the electrophoretograms of 30 Indel loci
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