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Table 1 Size of samples used in this study

Abbr. Population Sample size (n)
CHL Han Chinese in Shandong, China 50
CHY Han Chinese in Shanxi, China 149
HCH Han Chinese in Henan, China 97
CHJ Han Chinese in Jiangxi, China 89
CHC Han Chinese in Sichuan, China 98
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Fig. 2 Characteristic variable screening based on Lasso regression

The figure shows the process of selecting the most appropriate value of parameter 4 in the Lasso model by cross-validation. (a) Lasso regression

cross-validation of the optimal parameter atlas. (b) Sites in the model of regression coefficient.

Table 2 Information of the 73 CpGs

CpG ID Chromosome Position/bp Genes Classification'’
cg01485046 19 46 498 389 CCDC61
cg01538166 17 17 743 987 Island
cg01606875 9 25678 753 TUSC1 S_Shore
cg01775897 14 73 146 637 DPF3
cg02250536 153 698 431 GALNT10
cg02311879 2 86 388 045 IMMT
¢g02580250 10 134 807 902 S_Shore
cg03572525 16 4332683
cg03691072 3 171 889 956 FNDC3B
cg04017034 10 6158 049 RBM17
cg04264908 17 35303 330 Island
cg04335779 16 89 386 882 LOC100287036; ANKRD11
cg04531030 12 50932 172 DIP2B
cg04585778 17 54 395292 ANKFN1
cg04604773 15 74218 217 LOXL1; LOXLI1-ASI N_Shore
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Continued to Table 2

CpG ID Chromosome Position/bp Genes Classification"
cg04966714 14 106 071 722
cg05237929 1 241 626 464
cg06114546 16 88 645 532 ZC3H18
cg06901759 20 47001 709 Island
cg07163845 14 106 071 651
cg07511934 16 89386912 ANKRDI11
cg07735461 8 95523 890 KIAA1429
cg07873154 6 30 122 544 TRIM10
cg08103072 14 106 088 547
cg08594888 12 53183 773 KRT3 Island
cg09203577 16 46 995 848 DNAJA2
cg09481056 16 2339260 ABCA3 Island
cg09485398 17 38520 151 GJD3 Island
¢g09794680 14 24 540 452 CPNE6
cg09934216 9 1 050 222 DMRT2 Island
cgl0016175 16 88 747919 MGC23284; SNAI3 Island
cgl0126715 1 37 500 195 GRIK3 Island
cg10321204 14 106 397 847 KIAAO0125
cgl10321729 1 40916 411 ZFP69B S_Shore
cgl1631063 4 184 679 835 S Shore
cgl1753363 6 37 626 255 MDGA1 Island
cgl1815057 1 153 670 855
cgl2016107 1 202 311 492 UBE2T S Shore
cgl2204171 10 115935 565 C100rf118 S_Shore
cg12683946 3 45521 859 LARS2
cgl13739942 3 46 977 532 CCDCI12
cg13764085 11 61 607 741 FADS2
cg14749448 11 65325 872 LTBP3 Island
cgl5108641 10 99 263 320 UBTDI1 S_Shelf
cg15303073 12 21928 451 KCNIJ8
cgl5451504 14 106 267 680
cgl5847527 7 47 611 885
cgl16063312 10 22 725 587 Island
cg16422365 14 106 041 833 S_Shore
cgl6875104 7 30 635 889 GARS S Shore
cgl7072244 8 140 418 352
cgl7326647 2 208 347 711
cgl17369140 3 150 066 466
cgl17620101 12 6752 881 ACRBP N_Shelf
cgl7758808 8 37979 743 ASH2L
cgl7867252 6 73 364 350 KCNQ5-IT1; KCNQ5
cg18841660 11 128 936 723 ARHGAP32
cg19610905 11 61 596 333 FADS2 Island
cg19962304 2 170 135 359 LRP2
cg20329210 1 228 566 080 OBSCN Island
¢g20802826 6 30 782 080
cg21314058 14 94 228 704 PRIMALI
€g22052026 14 77 417 199
cg22379462 17 2615549 CLUH Island
cg23352146 11 12 701 929 TEADI

cg23742152 7 50 849 805 GRB10 Island
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Continued to Table 2
CpG ID Chromosome Position/bp Genes Classification"
¢g23964865 6 140 640 522
cg24512321 2 199 179 548 LOC101927619
€g25692791 17 43 019 644 KIF18B
cg26455718 19 36 076 992
cg26673722 4 68 776 652 TMPRSS11A
cg27133716 17 37 897 822 GRB7
cg27134251 8 1365 049 N_Shore

1 Based on Illumina 850K annotation.
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Fig. 3 Violin diagram of methylation levels of 73 CpG sites in northern and southern Han populations
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Fig.4 Principal component analysis of northern and southern Han populations using 73 CpG sites

(a) Principal component analysis of northern and southern Han populations. (b) Principal component analysis of Han populations of different

province.
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Table 3 The performance statistics of the prediction model

70% Training vs 30% Testing

Average accuracy of 10 times

Times Seed

Accuracy Kappa Sensitivity Specificity PPV NPV 10-fold cross-validation

1 21 1.000 0 1.000 0 1.000 0 1.000 0 1.000 0 1.000 0 0.987 5

2 30 0.993 1 0.9850 1.000 0 0.9811 0.989 1 1.000 0 0.989 6

3 41 0.993 1 0.984 8 0.989 4 1.000 0 1.000 0 0.980 4 0.985 5

4 44 1.000 0 1.000 0 1.000 0 1.000 0 1.000 0 1.000 0 0.9917

5 49 0.9931 0.9858 0.988 0 1.000 0 1.000 0 0.9839 0.987 6

6 57 0.9792 0.957 4 0.9759 0.983 6 0.987 8 0.967 7 0.983 3

7 65 0.9931 0.9857 1.000 0 0.9833 0.988 2 1.000 0 0.987 5

8 77 0.9792 0.956 8 0.976 7 0.982 8 0.988 2 0.966 1 0.987 6

9 81 0.986 1 0.969 6 0.989 2 0.980 4 0.9892 0.980 4 0.989 6

10 90 0.986 1 0.971 4 0.988 1 0.9833 0.988 1 0.983 3 0.989 6
Average 0.990 3 0.979 6 0.990 7 0.989 5 0.993 1 0.986 2 0.9879
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Epigenetic Differences Research of DNA Methylation in Northern and
Southern Chinese Han Populations”

SUN Chang-Chun"", XU JI-Chen®", JIANG Li”, GUO Xiao-Yuan'?, ZHAO Wen-Ting”,

YE Jian”™, LI Cai-Xia”™"
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Abstract Objective The phenotypes of population, such as biogeographical and physical characteristics, are
the result of the interaction between genotype and environment. A large number of genomic studies have shown
that the Han Chinese are admixed population which displayed obvious genetic differences between the north and
the south. The purpose of this study is to explore whether there are differences in epigenomes between northern
and southern Han populations, and to screen biogeographical specific genetic loci. Methods Glint software was
used to perform epigenome-wide association study (EWAS) analysis on genome-wide methylation microarray
data of 483 Han Chinese individuals, and Lasso regression was used to screen the sites. Multiple logistic
regression algorithm was used to construct the prediction model for the Han population in the south and the north,
and the evaluation was conducted by the method of 10-fold cross validation. Results A group of CpG sites with
significant differences between southern and northern Han populations were screened out, with accuracy of
99.03% and Kappa of 0.979 6. Conclusion This study shows that there are epigenetic differences between the
southern and northern Han populations, which lays a foundation for further studies on epigenetic differences

between the Han populations in different regions.
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