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Fig. 1 Validation results of Sanger sequencing

Totally, buccal swabs of 10 individuals were sequenced to obtain the genotypes of 88 SNP. True positive (TP) represents that the

mass spectrometry and Sanger sequencing results are consistent and are shown with blue color. False positive (FP) represents that

the mass spectrometry and Sanger sequencing results are inconsistent and are shown with red color. False negative (FN) represents

mass spectrometry failed to genotype but Sanger sequencing succeeded in genotyping and are shown in green color. True negative

(TN) represents that both mass spectrometry and Sanger sequencing failed to genotype and are shown in white color. Orange

represents Sanger sequencing failed to genotype
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Table 1 The matching probability (MP) result of 19

test individuals

Samples Population MP value LR value
CHH60 EAS 3.39E-06 1
EUR 1.43E-07 2.37E+01
AFR 1.99E-15 1.70E+09
CHH86 EAS 3.99E-09 1
AFR 2.68E-28 1.49E+19
EUR 1.14E-34 3.49E+25
CHH88 EAS 6.28E-08 1
AFR 1.27E-15 4.93E+07
EUR 2.69E-33 2.34E+25
CHH98 EAS 6.41E-06 1
AFR 8.67E-12 7.39E+05
EUR 8.86E-19 7.23E+12
CHHI100 EAS 1.19E-09 1
AFR 3.08E-13 3.86E+03
EUR 6.57E-38 1.81E+28
CHH108 EAS 6.23E-07 1
EUR 1.04E-10 5.97E+03
AFR 2.80E-17 2.23E+10
CHHI116 EAS 1.71E-09 1
AFR 2.46E-21 6.95E+11
EUR 9.41E-39 1.82E+29
CHH119 EAS 2.90E-08 1
EUR 7.49E-10 3.86E+01
AFR 7.24E-29 4.00E+20
CHH122 EAS 5.42E-12 1
AFR 1.21E-33 4.48E+21
EUR 4.39E-40 1.23E+28
CHH123 EAS 1.24E-10 1
EUR 1.55E-18 8.00E+07
AFR 7.23E-33 1.72E+22
CHHI126 EAS 7.74E-07 1
EUR 1.42E-09 5.44E+02
AFR 9.31E-17 8.31E+09
CHH136 EAS 6.82E-06 1
EUR 3.50E-09 1.95E+03
AFR 3.91E-14 1.74E+08
CHH141 EAS 0.00490855 1
EUR 0.00139902 3.51E+00
AFR 5.21E-09 9.41E+05
CHH142 EAS 0.00048982 1
EUR 9.97E-07 4.91E+02
AFR 6.63E-14 7.39E+09
CHH146 EAS 3.02E-11 1
AFR 9.22E-33 3.27E+21
EUR 1.35E-39 2.23E+28

Continued to Table 1

Samples Population MP value LR value
CHH149 EAS 2.31E-08 1
EUR 5.95E-12 3.88E+03
AFR 3.67E-14 6.29E+05
CHH152 EAS 1.04E-05 1
EUR 3.43E-09 3.03E+03
AFR 1.19E-13 8.73E+07
CHH153 EAS 6.78E-06 1
EUR 1.93E-09 3.52E+03
AFR 1.71E-14 3.97E+08
CHH162 EAS 8.09E-12 1
EUR 1.06E-18 7.63E+06
AFR 5.07E-19 1.60E+07

Table 2 Ancestry component result of 19 test individuals

Ancestry components

Samples AFR EAS EUR
CHH60 0.0030 0.9431 0.0539
CHHB86 0.0020 0.9910 0.0070
CHHS88 0.0030 0.9860 0.0100
CHHO8 0.0580 0.9280 0.0140
CHH100 0.0779 0.9161 0.0060
CHH108 0.0320 0.9590 0.0090
CHHI116 0.0030 0.9920 0.0050
CHHI19 0.0020 0.9610 0.0360
CHHI122 0.0110 0.9830 0.0060
CHHI123 0.0100 0.9830 0.0070
CHHI126 0.0080 0.9810 0.0110
CHHI136 0.0160 0.9740 0.0100
CHHI141 0.0030 0.8460 0.1510
CHH142 0.0030 0.9830 0.0130
CHH146 0.0100 0.9830 0.0070
CHH149 0.0200 0.9640 0.0160
CHH152 0.0140 0.9740 0.0110
CHH153 0.0140 0.9760 0.0100
CHH162 0.1430 0.8520 0.0050
3 #
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Development and Validation of Protein—based Forensic Ancestry Inference
Method Using Hair Shaft Proteome”
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Abstract Hair shaft is one kind of important biological evidence and is widely collected in the crime scene.
However, it is very difficult to obtain full STR profiles as the nuclear DNA of hair shaft has degraded seriously.
Mitochondrial DNA examination is the routine method for hair shaft, but it can not be used to identify individuals.
Therefore, it is important to explore more genetic information of hair shaft in order to offer more clues for crime
investigation. Protein is chemically more robust than DNA and can persist for a longer period. Proteins also
contains genetic variation in the form of single amino acid polymorphisms (SAPs), which can be used to infer the
status of non-synonymous single nucleotide polymorphisms (nsSNPs) for forensic ancestry analysis. Here, we
used mass spectrometry-based shotgun proteomics to characterize hair shaft proteins in 104 Chinese Han subjects.
A total of 552 nsSNPs were imputed from 703 SAPs in 460 proteins. 88 nsSNPs were selected according to a call
rate of 15%, then validated using Sanger sequencing. Finally, clustering analysis and population random match
probability calculation were performed to infer the ancestry of 19 Han Chinese individuals, and individual
genotypes of 1 000 genome populations were employed as reference data. The results demonstrated that nsSNPs

imputed from hair shaft can be used to distinguish East Asian, European and African population.

Key words hair shaft proteome, single amino acid polymorphisms, non-synonymous single nucleotide
polymorphism, ancestry inference
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