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The study of a SNP-multiplex for the ancestry inference of five continental populations
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[Abstract] Objective: This research was aimed to develop a single-tube multiplex assay of 28 autosomal SNPs to validate its ability
of differentiating population from 5 continents and estimate its value in cases. Methods: We selected 28 SNPs from The Global AIMs
Nano set to develop the single-tube multiplex assay using SNaPshot technique system. Using this system, we detected 712 individuals
from 16 populations in our lab. We combined these results and data that collected from 1 000 genomes and HGDP-CEPH (total 2 804
samples, 38 populations ) together and used structure cluster analysis and frequency PCA analysis to evaluate this panel. We selected
samples of which ancestry component was greater than 90% to build classification library of reference population. Analyses of group
matching probability (MP) and individual principal component were performed in 140 individual samples to evaluate the differentiation
ability on population source of the multiplex assay in actual samples. Results: Not only could this multiplex assay of 28 SNPs
differentiate the population from 5 continents but the admixture of South Asia and Eurasian population. The ancestry component and
MP value of some known origin samples were consistent with the sample information. Conclusion: This multiplex assay can
differentiate the population from 5 continents and differentiate the ancestry origins of individuals correctly. This multiplex assay is
applicable for criminal investigations in the forensic practice.
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Table 1 The information of population
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Table 2 The information of the 28 SNP loci
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Figure 1 The parting chart with DNA concentration of 5 ng/pL
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based on allele frequencies of 28 SNPs
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Figure 3 Structure analysis of 28 SNPs in 38 populations
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Table 3 The result of test samples’ random match probability
MAFEA A B 12 W FHEM RA NBE AHERR

YOR (n=20) 20/20
KAR(n=20) 20/20
GXH(n=20) 20/20
HNH(n=20) 20/20
EAM(n=20) 20/20
NAS(n=20) 20/20
UY (n=20) 17/20 3/20
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Figure 4 Population assignment of test individuals
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Table 4 Ancestry inference of seven test individuals (%)

AR BRI BRI A il RA KEE
AR (A) 97.80 0.40 0.50 0.40 0.60 0.40
A B) 0.10 99.30 0.20 0.10 0.20 0.10
WA (C) 0.50 0.30 97.30 0.20 0.80 0.90
ZRWAME(D) 0.20 0.80 98.20 0.10 0.30 0.30
WA (E) 0.20 0.30 0.20 98.50 0.50 0.30
AR (F) 0.50 0.50 1.10 0.80 96.90 0.30
FFEMAAE(G) 0.20 0.40 4.90 0.20 0.20 94.20
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3, NBERIR 2 =R a0 - AR BRI X AT
SEYH R YRR MR 2 B — SR AL B 4k
2 R S5 TR A N AR A 842 B B2 B AU AR AR I AL
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