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Abstract: A panel of ancestry informative SNPs (AISNPs) can be used to analyze the genetic components of a
population and infer the ancestral origin of a DNA sample. Previously, we have selected a 74-AISNPs panel and used it to
infer the ancestry of unknown individuals in the following ten geographical regions: Sub-Saharan Africa, North Africa,
Europe, Pacific, Americas, Southwest Asia, South Asia, North Asia, East Asia and Southeast Asia. We have also established
a 74-plex SNPs assay based on SEQUENOM system. In the present study, we genotyped 1371 individuals from 14
populations of China using this multiplex assay, and validated its ability to infer the ancestry in Chinese populations.
Firstly, based on the reference database of 3628 individuals from 57 world populations, Structure and Heatmap were
employed to evaluate the population differentiation capacity. The training data include 1654 individuals from 14 Chinese
populations and 3 populations from 1K Genome, which are not included in the reference database. Then the likelihood ratio
and ancestry components were analyzed for individual ancestry assignment using the 74-plex SNPs. The minimum amount
of DNA required for a full genotype of the 74 SNPs is 1.5 ng, which is applicable for forensic analysis. The results
demonstrate that this system can be used in differentiating the population from ten geographical regions. The ancestry
inference accuracy for EUR/SAFR/AME population is 95.4%, 71.0% for East Asia and 66.4% for Southeast Asia
respectively. The ancestry inference inclusive rate for EUR/SAFR/AME population is 1.06%, 17.9% for East Asia and 33.3%

for Southeast Asia respectively. The results suggest that this method can be used in forensic investigations of criminal cases.

Keywords: forensic genetics; AISNPs; ancestry inference; Chinese populations
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Table 2 The information of SNP loci in each well

Rl F5 SNP4s  REIK fuE S | AL PSS SNP4S REfk i S B A
Welll 1 rs10496971 2 145769943  G/T Well 2 38 rs1513056 12 17407792 AlG
Welll 2 rs10511828 9 28628500 CIT Well 2 39 rsl74574 11 61600342 AlIC
Welll 3 rs10512572 17 69512099 AlG Well 2 40 rs17822931 16 48258198 CIT
Welll 4 rs10516441 4 100307167  A/G Well 2 41 rs1876482 2 17362568 AIG
Welll 5 rs12913832 15 28365618 AlG Well 2 42 rs192655 6 90518278 AIG
Welll 6 rs1426654 15 48426484 AlG Well 2 43 rs1950993 14 58238687 G/IT
Welll 7 rs1572018 13 41715282 CIT Well 2 44 rs2006996 9 117592638 C/T
Well1 8 rs16891982 5 33951693 CIG Well 2 45 rs2125345 17 73782191 CIT
Well1 9 rs17028973 4 100322786  C/T Well 2 46 rs2238151 12 112211833  C/T
Well1 10 rs1800414 15 28197037 CIT Well 2 47 rs3118378 1 68849687 AIG
Well1 11 rs1871428 6 168665760  A/G Well 2 48 rs37369 5 35037115 CIT
Well1 12 rs2033111 17 53788280 AIG Well 2 49 rs3814134 9 127267689  A/G
Welll 13 rs2241894 4 100266133  C/T Well 2 50 rs4833103 4 38815502 AlC
Welll 14 1s2242480 7 99361466 CIT Well2 51 rs6451722 5 43711378 AlG
Welll 15 rs2702414 4 179399523  A/G Well 2 52 rs647325 1 18170886 AlG
Welll 16 rs2899826 15 74734500 AlG Well 2 53 rs6990312 8 110602317  G/T
Welll 17 rs316598 5 2364626 CIT Well 2 54 rs7226659 18 40488279 G/IT
Welll 18 rs3737576 1 101709563  C/T Well 2 55 rs7238445 18 49781544 AlG
Well1 19 rs3811801 4 100244319  A/G Well 2 56 rs7554936 1 151122489  C/T
Well1 20 rs3827760 2 109513601  A/G Well 2 57 rs8035124 15 92105708 AlC
Well1 21 rs385194 4 85309078 AlIG Well 2 58 rs917115 7 28172586 CIT
Well1 22 rs459920 16 89730827 CIT Well 2 59 rs9319336 13 27624356 CIT
Well1 23 rs4908343 1 27931698 AIG Well 3 60 rs1229984 4 100239319  C/T
Well1 24 rs671 12 112241766  A/G Well 3 61 rs174570 11 61597212 CIT
Welll 25 rs6754311 2 136707982  CIT Well 3 62 rs2024566 22 41697338 AlG
Welll 26 rs734873 8 147750355  A/G Well 3 63 rs2166624 13 42579985 AlG
Welll 27 rs7997709 13 34847737 CIT Well 3 64 rs2814778 1 159174683  CIT
Welll 28 rs8003942 14 105971670  A/G Well 3 65 rs2986742 1 6550376 CIT
Welll 29 rs8113143 19 33652247 A/C Well 3 66 rs310644 20 62159504 CIT
Welll 30 rs870347 5 6845035 A/C Well 3 67 rs4670767 2 37941396 G/IT
Well1 31 rs9522149 13 111827167  CIT Well 3 68 rs6054605 20 744570 AlG
Well 2 32 rs10108270 8 4190793 AlC Well 3 69 rs735480 15 45152371 CIT
Well 2 33 rs10236187 7 139447377  AIC Well 3 70 1s7722456 5 170202984 CI/T
Well2 34 rs1040404 1 168159890  A/G Well 3 71 rs7745461 6 21911616 AIG
Well2 35 rs10513300 9 120130206  C/T Well 3 72 rs798443 2 7968275 AIG
Well2 36 rs11652805 17 62987151 CIT Well 3 73 rs8021730 14 67886781 GIT

Well2 37 rs13400937 2 79864923 G/IT Well3 74 rs818386 16 65406708 CIT
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Table 3 The ancestry inference result of test samples

PEE 1 A28 A HE(LR>10)

L A

MIAECIGE) - RO OB ke gk mmw g (RS0 T o
[ELOEIR

PWZE A E/RI%(DIC)  EA(ZRIE) 19 (0.42) 8 (0.45) 4 3 34
N SR ETEE(EIC)  EA(JRIE) 24 (0.56) 3(0.31) 3 5 35
MBS SEEEMIC)  EARIE) 59 (0.31) 37(0.56) 2 26 13 135
FHifF L% (TUQ) EA(A V) 76 (0.26) 3 (0.63) 20 17 116
FIERE(CHQ) EACRIE) 74 (0.41) 3(0.46) 5 18 100
PERGRUZ(CTT) EA(ZIE) 71(0.14) 17 (0.78) 2 36 19 143
TR (CHN) EA(ZIE) 87(0.65) 1(0.15)  2(0.15) 1 19 107
H BPULK(CHL) EA(ZIE) 85 (0.61) (0.28) 1 0 9 94
I~ A% (CHG) EA(ZR ) 13 (0.49) 13 (0.45) 20 46
P (HGC) EA(ZIT) 13 (0.31) 30 (0.60) 36 79
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