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Supplementary Figure 1:  Plots of the principal component analysis (PCA) for the GWA phase.  
PCA was performed using three HapMap populations along with the in-study cases and controls as 
well as out-of-study controls according to the legends.  Panel (a) is a plot of PC1 (X-axis) vs PC2 (Y-
axis) showing that the in-study and out-of-study samples cluster with each other and the CHB 
HapMap population.  However, when plotting PC1 (X-axis) vs PC3 (Y-axis) in panel (b), the in-study 
and out-of-study samples map to the same cluster, but form a distinct population from that of the CHB 
HapMap subjects.  In these data, PC3 defines the Korean population from the Han Chinese. 
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Supplementary Figure 2:  Probability-probability plot of GWA scan dataset.  Deviation of the –
log10 (p-value) of the expected (red line) towards observed (y-axis) was observed, but only a modest 
inflation was observed with λ = 1.09. 

  



Supplementary Table 1:  Summary of replication samples and case control minor allele 
frequencies from tested SNPs. 

     rs2267828 rs10901656 rs11235667 rs1048257 

Phase Country 
of Origin 

Location 
of typing 

SLE 
cases Controls CASE CTRL CASE CTRL CASE CTRL CASE CTRL 

Replication Chinese UCLA 677 709 0.38 0.40 0.21 0.19 0.07 0.10 0.37 0.37 

Replication Korea UCLA 218 247 0.43 0.49 0.23 0.23 0.10 0.11 0.35 0.37 

Replication Korea OMRF 521 189 0.41 0.42 0.27 0.24 0.07 0.09 0.32 0.38 

  



For the following Supplementary Table, please see the accompanying Excel spreadsheet: 
 
Supplementary Table 2:  Results of single locus association with SLE in the region of FCHSD2 
and P2RY2 after imputation. 
 
Please note:  Missing genotypes have been imputed into this dataset if they were not called in the 
GWAS dataset 
 
  



 

 

 

 
Supplementary Figure 3:  Regional association plot after stepwise analysis in 11q14 region.  
After adding rs11235667 into the stepwise regression model, no statistically significant variant 
remained associated with SLE. 
 



Supplementary Table 3:  Genomic features in the region of 11q14.  Note:  the variant in red, rs11235667, is the most significantly 
associated variant in the region.  This table is limited to those variants that exceeded genome-wide significance.  Haploreg ver.213 was 
used as the source for these data provided by both the ENCODE14 and Epigenetics Roadmap15 projects. 

 

 
 
 
 
 
 
 
 
 
 
 



For the following Supplementary Table, please see the accompanying Excel spreadsheet: 
 
Supplementary Table 4:  Summary of the single locus analysis of variants in the HLA region 
after imputation using 1000 Genomes. 
 
Please note:  Missing genotypes have been imputed into this dataset if they were not called in the 
GWAS dataset 
 
 
 
  



Supplementary Figure 4A:  Results after stepwise analysis of the HLA region after imputation.  
Below are the –log10(P-value) for the results after each variant was added to the stepwise logistic 
regression model after imputation with the 1000 Genomes reference panel.  Although the r2 shown 
here (and in 4B below) suggests more localized LD between variants, the D’ suggests that these 
variants are inherited on low-frequency haplotypes.  SNP order used to adjust for each step is as 
given in Table 3. 

 
 
 

 



 

 

 

 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 



 

 

 

 

 

 

 

 



Supplementary Figure 4B:  Results after stepwise analysis of the HLA region after imputation.  
Below are the –log10(P-value) for the results after each variant added to the stepwise logistic 
regression model after imputation using HiBAG for the classical HLA alleles.  These plots illustrate 
the effect on the variants identified in the GWAS when adjusting for the HLA classical alleles.  Allele 
order used to adjust for each step is as given in Table 4. 

 

 



 

 

 

 

 



 

 

 

 

 



 

 

 

 

 



 

 

 

  



 
Supplementary Table 5:  Results of HLA classical allele imputation using HiBAG. 

 

Dosage 
Frequency 

Best Guess 
count 

   
HLA Allele Cases Controls Cases Controls 

Odds 
Ratio 95% CI P-value 

A*30:01 0.0749 0.0535 88 227 1.42 1.10 - 1.83 6.49E-03 
A*03:02 0.0079 0.0028 10 13 3.48 1.35 - 8.95 9.83E-03 
A*33:03 0.2857 0.3212 338 1365 0.87 0.77 - 0.99 3.75E-02 
A*32:01 0.0092 0.0157 10 64 0.52 0.25 - 1.08 7.87E-02 
A*02:03 0.0517 0.0467 27 65 1.42 0.84 - 2.38 1.92E-01 
A*03:01 0.0386 0.0311 45 132 1.26 0.89 - 1.78 2.01E-01 
A*31:01 0.1211 0.1081 141 459 1.13 0.93 - 1.38 2.19E-01 
A*02:07 0.0809 0.0747 93 314 1.12 0.85 - 1.48 4.16E-01 
A*24:02 0.3950 0.4092 518 1938 0.95 0.84 - 1.08 4.17E-01 
A*11:01 0.2149 0.2042 260 887 1.06 0.91 - 1.24 4.49E-01 
A*26:01 0.0942 0.1003 157 625 0.91 0.70 - 1.18 4.77E-01 
A*02:06 0.1709 0.1635 214 739 1.06 0.89 - 1.27 5.33E-01 
A*01:01 0.0316 0.0349 37 148 0.89 0.62 - 1.30 5.58E-01 
A*02:01 0.2644 0.2720 357 1332 0.96 0.82 - 1.12 5.89E-01 
A*30:04 0.0236 0.0248 28 107 0.95 0.62 - 1.45 7.98E-01 
A*68:01 0.0041 0.0037 4 13 1.15 0.35 - 3.79 8.16E-01 
A*29:01 0.0117 0.0112 14 49 1.06 0.55 - 2.07 8.56E-01 

B*08:01 0.0165 0.0036 20 14 5.43 
2.66 - 
11.08 3.42E-06 

B*15:01 0.1149 0.1550 205 985 0.55 0.42 - 0.71 7.51E-06 
B*40:06 0.1039 0.0788 111 283 1.55 1.20 - 2.02 9.53E-04 
B*39:01 0.0289 0.0172 37 70 2.36 1.40 - 3.98 1.27E-03 
B*67:01 0.0252 0.0152 41 88 2.39 1.35 - 4.24 2.82E-03 
B*13:01 0.0263 0.0437 31 179 0.52 0.34 - 0.81 3.38E-03 
B*55:02 0.0276 0.0371 48 248 0.36 0.17 - 0.73 4.79E-03 
B*38:02 0.0447 0.0317 47 119 1.66 1.13 - 2.43 9.90E-03 
B*52:01 0.0454 0.0640 48 255 0.67 0.48 - 0.92 1.35E-02 
B*51:01 0.2124 0.1817 262 826 1.23 1.04 - 1.44 1.41E-02 
B*13:02 0.0772 0.0588 90 248 1.34 1.04 - 1.72 2.15E-02 
B*58:01 0.0978 0.1221 116 526 0.78 0.63 - 0.96 2.15E-02 
B*40:02 0.0923 0.0788 142 439 1.34 1.00 - 1.81 4.92E-02 
B*35:01 0.1219 0.1046 168 518 1.22 0.98 - 1.52 6.98E-02 
B*40:01 0.0948 0.0794 113 340 1.23 0.97 - 1.55 8.36E-02 
B*56:01 0.0067 0.0084 2 12 0.10 0.01 - 1.48 9.47E-02 
B*51:02 0.0190 0.0154 18 38 1.76 0.80 - 3.87 1.62E-01 
B*44:02 0.0278 0.0351 33 153 0.77 0.52 - 1.15 2.03E-01 
B*15:02 0.0073 0.0100 5 27 0.45 0.13 - 1.58 2.12E-01 
B*48:01 0.0472 0.0537 68 294 0.82 0.57 - 1.18 2.89E-01 
B*54:01 0.1003 0.1098 134 522 0.88 0.70 - 1.12 3.05E-01 
B*81:01 0.0031 0.0049 4 24 0.47 0.11 - 2.05 3.15E-01 
B*37:01 0.0270 0.0325 31 139 0.82 0.55 - 1.22 3.17E-01 
B*27:05 0.0452 0.0521 53 221 0.85 0.62 - 1.17 3.24E-01 
B*07:02 0.0607 0.0683 75 309 0.88 0.67 - 1.15 3.53E-01 



B*46:01 0.1060 0.0983 127 443 1.11 0.88 - 1.42 3.77E-01 
B*27:04 0.0075 0.0065 5 14 1.63 0.42 - 6.39 4.84E-01 
B*57:01 0.0056 0.0042 6 17 1.38 0.52 - 3.62 5.19E-01 
B*15:11 0.0275 0.0288 15 43 0.80 0.34 - 1.88 6.06E-01 
B*35:03 0.0253 0.0268 7 47 0.85 0.43 - 1.67 6.38E-01 
B*44:03 0.1630 0.1684 196 730 0.97 0.82 - 1.14 6.91E-01 
B*15:18 0.0289 0.0302 32 124 0.93 0.56 - 1.52 7.61E-01 
B*14:01 0.0212 0.0225 26 101 0.93 0.57 - 1.51 7.65E-01 
B*07:05 0.0162 0.0157 16 54 1.05 0.58 - 1.88 8.77E-01 
C*07:01 0.0992 0.0645 120 276 1.64 1.30 - 2.07 3.03E-05 
C*14:03 0.0650 0.1062 76 457 0.59 0.46 - 0.76 3.61E-05 
C*07:02 0.2229 0.1695 261 711 1.37 1.17 - 1.59 5.45E-05 
C*14:02 0.1841 0.1475 226 653 1.31 1.11 - 1.56 1.94E-03 
C*04:01 0.0892 0.1200 111 528 0.71 0.57 - 0.89 3.13E-03 
C*03:02 0.1021 0.1313 120 565 0.76 0.62 - 0.94 9.23E-03 
C*12:02 0.0518 0.0678 52 262 0.72 0.53 - 0.98 3.75E-02 
C*15:02 0.0698 0.0561 73 201 1.34 1.00 - 1.79 4.82E-02 
C*01:02 0.2923 0.3226 359 1429 0.88 0.77 - 1.01 6.51E-02 
C*06:02 0.1128 0.0981 133 417 1.17 0.95 - 1.43 1.44E-01 
C*05:01 0.0274 0.0348 33 149 0.76 0.51 - 1.15 1.93E-01 
C*03:04 0.1952 0.2091 232 901 0.91 0.77 - 1.08 2.72E-01 
C*08:01 0.1550 0.1438 193 663 1.10 0.91 - 1.32 3.16E-01 
C*12:03 0.0124 0.0144 13 57 0.82 0.43 - 1.58 5.53E-01 
C*08:02 0.0227 0.0253 26 101 0.87 0.54 - 1.40 5.73E-01 
C*03:03 0.2217 0.2152 268 932 1.04 0.89 - 1.23 6.26E-01 
C*02:02 0.0138 0.0127 15 51 1.10 0.59 - 2.05 7.54E-01 
C*15:05 0.0091 0.0086 15 51 1.11 0.48 - 2.60 8.09E-01 
C*07:04 0.0187 0.0192 21 82 0.97 0.57 - 1.64 9.05E-01 
DPB1*04:01 0.1028 0.1545 114 637 0.62 0.51 - 0.77 8.90E-06 
DPB1*13:01 0.1300 0.0939 157 414 1.55 1.25 - 1.92 7.79E-05 
DPB1*05:01 0.7922 0.7272 930 3092 1.16 1.05 - 1.28 2.87E-03 
DPB1*09:01 0.0398 0.0603 51 281 0.62 0.44 - 0.86 4.86E-03 
DPB1*02:01 0.4943 0.5476 630 2454 0.85 0.76 - 0.95 5.35E-03 
DPB1*09:02 0.0169 0.0124 24 63 2.24 0.99 - 5.10 5.36E-02 
DPB1*02:02 0.0854 0.0751 60 220 1.39 0.97 - 1.99 7.13E-02 
DPB1*14:01 0.0441 0.0360 52 145 1.41 0.94 - 2.11 9.97E-02 
DPB1*03:01 0.0380 0.0340 88 283 1.31 0.78 - 2.20 3.13E-01 
DPB1*17:01 0.0331 0.0366 41 160 0.90 0.62 - 1.30 5.66E-01 
DPB1*19:01 0.0062 0.0053 11 35 1.33 0.44 - 3.99 6.16E-01 
DPB1*04:02 0.1393 0.1422 180 668 0.98 0.80 - 1.18 7.95E-01 
DPB1*104:01 0.0178 0.0174 10 34 1.08 0.45 - 2.59 8.69E-01 
DQA1*03:01 0.2331 0.3179 145 907 0.54 0.45 - 0.65 1.05E-10 
DQA1*02:01 0.1908 0.1319 224 559 1.51 1.28 - 1.79 8.87E-07 
DQA1*05:05 0.0902 0.1208 154 747 0.60 0.46 - 0.79 3.20E-04 
DQA1*03:02 0.1868 0.1558 286 847 1.41 1.15 - 1.75 1.27E-03 
DQA1*01:02 0.4097 0.3572 475 1500 1.20 1.07 - 1.36 2.45E-03 
DQA1*06:01 0.0549 0.0783 62 329 0.66 0.49 - 0.88 4.84E-03 



DQA1*04:01 0.0432 0.0296 54 133 1.73 1.17 - 2.57 5.94E-03 
DQA1*01:03 0.2599 0.2232 306 946 1.20 1.04 - 1.39 1.11E-02 
DQA1*05:03 0.0176 0.0240 23 104 0.50 0.24 - 1.03 5.94E-02 
DQA1*03:03 0.1354 0.1514 219 895 0.82 0.65 - 1.03 9.16E-02 
DQA1*01:05 0.0220 0.0292 27 141 0.70 0.43 - 1.13 1.46E-01 
DQA1*01:01 0.1681 0.1836 164 629 0.89 0.75 - 1.07 2.07E-01 
DQA1*01:04 0.0806 0.0892 129 523 0.86 0.65 - 1.13 2.75E-01 
DQA1*05:08 0.0245 0.0228 23 68 1.16 0.64 - 2.08 6.28E-01 
DQA1*05:01 0.0777 0.0758 57 161 1.04 0.76 - 1.42 7.98E-01 
DQB1*06:02 0.2492 0.1468 301 636 1.90 1.62 - 2.21 5.55E-16 
DQB1*03:02 0.1244 0.2165 144 923 0.53 0.44 - 0.64 2.00E-11 
DQB1*02:02 0.1798 0.1180 212 502 1.60 1.35 - 1.90 7.57E-08 
DQB1*06:04 0.0612 0.0996 72 422 0.58 0.45 - 0.76 5.98E-05 
DQB1*03:01 0.2485 0.3095 296 1327 0.75 0.65 - 0.87 1.10E-04 
DQB1*03:03 0.2600 0.2168 306 917 1.26 1.09 - 1.46 1.95E-03 
DQB1*06:09 0.0534 0.0769 62 345 0.65 0.48 - 0.87 3.96E-03 
DQB1*06:01 0.2299 0.1914 268 807 1.22 1.06 - 1.41 6.51E-03 
DQB1*04:01 0.1286 0.1593 150 667 0.77 0.64 - 0.94 9.11E-03 
DQB1*04:02 0.0728 0.0593 88 263 1.34 1.00 - 1.79 5.12E-02 
DQB1*05:01 0.1607 0.1804 189 767 0.88 0.75 - 1.04 1.39E-01 
DQB1*02:01 0.0451 0.0370 53 156 1.23 0.89 - 1.70 2.04E-01 
DQB1*05:02 0.0728 0.0637 82 259 1.17 0.90 - 1.52 2.42E-01 
DQB1*05:03 0.0758 0.0841 86 357 0.89 0.70 - 1.14 3.60E-01 
DQB1*06:03 0.0340 0.0366 39 144 0.91 0.62 - 1.35 6.38E-01 
DRB1*15:01 0.2642 0.1572 312 667 1.85 1.59 - 2.14 5.55E-16 
DRB1*04:06 0.0331 0.0669 41 354 0.15 0.09 - 0.26 2.63E-11 
DRB1*04:03 0.0414 0.0752 55 360 0.18 0.11 - 0.30 8.83E-11 
DRB1*08:03 0.1955 0.1321 251 613 1.59 1.34 - 1.88 7.37E-08 
DRB1*13:02 0.1142 0.1794 134 765 0.61 0.51 - 0.74 4.60E-07 
DRB1*07:01 0.1911 0.1320 225 559 1.52 1.29 - 1.80 7.28E-07 
DRB1*11:01 0.0532 0.0820 75 453 0.52 0.37 - 0.72 1.12E-04 
DRB1*12:02 0.0391 0.0658 39 266 0.52 0.37 - 0.74 2.98E-04 
DRB1*09:01 0.2357 0.1928 287 851 1.27 1.10 - 1.48 1.64E-03 
DRB1*16:02 0.0343 0.0222 38 87 1.78 1.16 - 2.72 7.73E-03 
DRB1*04:05 0.1313 0.1621 156 696 0.78 0.64 - 0.94 9.48E-03 
DRB1*04:04 0.0263 0.0354 22 89 0.44 0.22 - 0.86 1.67E-02 
DRB1*08:02 0.0540 0.0396 70 182 1.48 1.07 - 2.04 1.85E-02 
DRB1*01:01 0.1064 0.1276 125 546 0.82 0.68 - 1.01 5.91E-02 
DRB1*14:04 0.0189 0.0239 20 109 0.50 0.23 - 1.10 8.66E-02 
DRB1*10:01 0.0264 0.0361 30 147 0.70 0.47 - 1.06 9.34E-02 
DRB1*15:02 0.0650 0.0793 73 326 0.81 0.62 - 1.05 1.06E-01 
DRB1*03:01 0.0448 0.0373 53 156 1.21 0.88 - 1.67 2.40E-01 
DRB1*14:03 0.0175 0.0213 21 85 0.73 0.40 - 1.35 3.14E-01 
DRB1*04:01 0.0222 0.0192 26 61 1.32 0.71 - 2.43 3.80E-01 
DRB1*14:01 0.0315 0.0348 47 182 0.78 0.44 - 1.38 3.85E-01 
DRB1*12:01 0.1008 0.1068 116 459 0.92 0.73 - 1.17 5.08E-01 
DRB1*13:01 0.0337 0.0363 37 145 0.92 0.63 - 1.33 6.53E-01 



DRB1*14:05 0.0428 0.0442 65 233 0.95 0.64 - 1.42 8.03E-01 
DRB1*04:10 0.0188 0.0190 25 80 0.97 0.45 - 2.11 9.43E-01 
 
  



 

 
Supplementary Figure 5:  Zoom plot of the single locus analysis with SLE after imputation in 
the region of STAT4.  In the region of STAT1 and STAT4 after imputation, two independent signals 
were observed in the stepwise regression model, with rs12612769 being the most significant, which is 
located in the third intron of STAT4 (blue diamond; r2 with this variant is given in blue).  The variant 
rs12612769 was in strong LD with a previously reported association of Han Chinese SLE cases9, 
rs7574865, with r2 = 0.97 and D’=0.93.  The second effect identified by the stepwise regression 
analysis was tagged by rs16833239 (red diamond; r2 with this variant is given in red). 
 
 
  



 
Supplementary Figure 6:  Zoom plot of the single locus analysis with SLE after imputation in 
the region of IKZF1.  In the region of IKZF1 after imputation, only one independent signal was 
observed in the stepwise model peaking at rs11185602 (blue diamond; r2 with this variant is given in 
blue) located in the proximal promoter region of the locus.  These data are consistent with the 
previously published studies in Han Chinese9 reporting rs4917014 with D’ = 1.0 and r2 = 0.75 with 
rs11185602, identified here in Koreans. 
 
  



 
 
 
 

 
Supplementary Figure 7:  Zoom plot of the single locus analysis with SLE after imputation in 
the region of HIP1.  In the region of HIP1 after imputation, two independent effects were identified in 
the stepwise model.  The first effect was accounted for by rs139110493 (blue diamond; r2 with this 
variant is given in blue) located within the 7th intron of the HIP1 coding region, and rs6964720 (red 
diamond; r2 with this variant is given in red) within the 22nd intron accounted for the second effect.  In 
the GWAS in Han Chinese SLE subjects9, rs1167796 was identified in this region.  Although the r2 
between rs1167796 variants was only <0.15, the variants are in strong D’ greater than 0.85 indicating 
they are inherited on a common haplotype. 
 
 
 
  



 
 

 
 
Supplementary Figure 8:  Zoom plot of the single locus analysis with SLE after imputation in 
the region of IRF5.  In the region of IRF5 after imputation, two independent effects were identified in 
the stepwise model.  The first independent effect was accounted for by rs4728142 (blue diamond; r2 
with this variant is given in blue) located in the promoter region of IRF5.  After adjusting for rs4728142, 
a set of variants became significant that showed no association in the univariate analysis, peaking at 
rs1476193 (red diamond; r2 with this variant is given in red) located in the promoter region of TNPO3. 
  



 
Supplementary Figure 9:  Zoom plot of the single locus analysis with SLE after imputation in 
the region of ETS1.  In the region of ETS1 after imputation, only a single independent effect was 
identified in the stepwise model lead by rs1128334 (blue diamond).  In the previous GWAS in Han 
Chinese9, rs6590330 was the variant reported.  The linkage disequilibrium between rs1128334 and 
rs6590330 is r2=0.98 and D’=0.99, indicating that these variants represent a single effect. 
 
 
 
 
  



 
Supplementary Figure 10:  Zoom plot of the single locus analysis with SLE after imputation in 
the region of BLK.  In the region of BLK after imputation, only a single independent effect was 
identified in the stepwise model lead by rs2736345 (blue diamond).  Several studies have been 
published looking at this region in Asians.  The Han Chinese GWAS9 reported rs7812879, rs2618479, 
and rs2248932, while a recent study looking specifically at BLK in a multi-racial group (Guthridge et al. 
Am J Hum Genet. 2014;94(4):586–598) found the top Asian variant was rs1478901.  Looking at the 
linkage disequilibrium between these variants, we see r2<0.77 and D’>0.97 between all variants other 
than rs2248932, which has r2<0.48 and D’<0.71.  These studies likely have identified the same effect, 
but rs2248932 identified in the Han Chinese study may represent an independent effect in this 
population. 
 



 
Supplementary Figure 11:  Zoom plot of the single locus analysis with SLE in the region of 
IRAK1-MECP2.   In the region of IRAK1-MECP2 after imputation, only a single independent effect 
was identified in the stepwise model lead by rs5986948 (blue diamond).  A previous study evaluating 
this region in a multi-racial SLE population  (Kaufman et al.  Ann Rheum Dis, 2013 72(3) 437-444) 
identified the top variant as rs1059702, which was among the top associations in this current Korean 
study.  The variant rs1059702 is in strong linkage disequilibrium with rs5986948 (r2=0.92; D’=1.0) 
indicating they likely represent the same effect. 
  



For the following Supplementary Tables, please see the accompanying Excel spreadsheet: 
 
Please note:  Missing genotypes have been imputed into this dataset if they were not called in the 
GWAS dataset. 
 
Supplementary Table 6:  Summary of the single locus analysis with SLE after imputation in the 
region of STAT4 
 
Supplementary Table 7:  Summary of the single locus analysis with SLE after imputation in the 
region of IKZF1 
 
Supplementary Table 8:  Summary of the single locus analysis with SLE after imputation in the 
region of TNFAIP3 
 
Supplementary Table 9:  Summary of the single locus analysis with SLE after imputation in the 
region of TNFSF4 
 
Supplementary Table 10:  Summary of the single locus analysis with SLE after imputation in 
the region of HIP1 
 
Supplementary Table 11:  Summary of the single locus analysis with SLE after imputation in 
the region of IRF5 
 
Supplementary Table 12:  Summary of the single locus analysis with SLE after imputation in 
the region of ETS1 
 
Supplementary Table 13:  Summary of the single locus analysis with SLE after imputation in 
the region of BLK 
 
Supplementary Table 14:  Summary of the single locus analysis with SLE after imputation in 
the region of WDFY4 
 
Supplementary Table 15:  Summary of the single locus analysis with SLE in the region of 
IRAK1-MECP2 
 
  



 

 

Supplementary Figure 12:  Haplotype and linkage disequilibrium disequlibrium structure in the 
region of TNFAIP3 in Koreans.  To better understand the relationship of the variants that have been 
described as associated within this region, we evaluated the haplotype structure and linkage 
disequilibrium between each locus.  Each haplotype with a frequency >2% is given, with the major 
alleles in green and the minor alleles in red (A).  The pair-wise linkage disequilibrium between each 
variant is given r2 (B) and D’ (C), with the magnitude according to the legend presented to the right of 
each plot. 

  



 

Supplementary Figure 13:  Haplotype and linkage disequilibrium structure in the region of 
TNFSF4 in Koreans.  To better understand the relationship of the variants that have been described 
as associated within this region, we evaluated the haplotype structure and linkage disequilibrium 
between each locus.  Each haplotype with a frequency >2% is given with the major alleles in green 
and the minor alleles in red (A).  The pair-wise linkage disequilibrium between each variant is given r2 
(B) and D’ (C), with the magnitude according to the legend presented to the right of each plot. 

  



 

 

 
Supplementary Figure 14:  Stepwise regression analysis of the WDFY4 region adjusting for 
rs7097397 and rs1913517.  Our stepwise model in the region of WDFY4 showed two independent 
effects that were accounted for by rs7097397 and rs1913517. 
 
 
 
  



 
Supplementary Figure 15:  Haplotype and linkage disequilibrium of the WDFY4 region.  To gain 
a clearer understanding as to why rs877819 was not associated in this study, we performed a 
haplotype analysis.  (a) The haplotype structure of the variants of interest with frequency >2%.  The 
major alleles are represented by red squares while the minor alleles are in green for each variant 
listed below the figure.  The current study found association with rs7097397 as the most significantly 
associated variant with SLE, which had also been reported by Zhao et al. 201223.  Moreover, we also 
identified rs1913517, previously reported by Han et al. 20099.  Looking at the risk haplotypes, H2 and 
H7 are risk haplotypes with the protective allele (the major allele) for rs877819, while only H8 has all 
variants in their risk form.  The structure of the linkage disequilibrium (LD) measured by both r2 (b) 
and D’ (c) are given for the relevant variants with the intensity of the LD increasing with the color 
scheme given on the right.  Although there is relatively strong D’ between rs7097397, rs877819, 
rs10776651, and rs1913517, the pair-wise r2 between rs877819 and the rest of the variants is 
relatively low. Thus, these data suggest that the risk alleles of rs7097397 and rs1913517 are in strong 
D’ with the major allele of rs877819, which is the non-risk allele according to Zhao et al. 201223.  In 
addition, it is clear that rs10857631 is an independent risk allele with no LD with the other variants of 
interest in this region. 



 
Supplementary Table 16:  Summary of suggestive associations (P < 2x10-6 to P>5x10-8) from the single locus analysis of 
genotyped variant from the GWAS array with SLE 
 

Marker Chr Pos Upstream Gene Downstream Gene Within Gene Allele A/B MAF             
Case / Ctrl P Model OR (95% CI) 

rs4572645 2 133187785 - - GPR39 G/A 0.37 / 0.34 1.25E-06 Rec 1.57 (1.31-1.89) 

rs6819946 4 10702156 None within 500 kb. 15.77 kb from CLNK - C/T 0.40 / 0.46 1.25E-06 Add 0.80 (0.73-0.87) 

rs9291444 4 10713674 None within 500 kb. 27.288 kb from CLNK - T/C 0.40 / 0.45 1.82E-06 Add 0.80 (0.73-0.88) 

rs4368598 4 10714656 None within 500 kb. 28.27 kb from CLNK - C/T 0.14 / 0.18 1.43E-06 Add 0.72 (0.63-0.82) 

rs2074660 7 73922613 - - GTF2IRD1 A/G 0.40 / 0.45 1.14E-06 Add 0.79 (0.72-0.87) 

rs2267828 7 73926112 - - GTF2IRD1 T/C 0.40 / 0.45 7.02E-07 Add 0.79 (0.72-0.87) 

rs10901656 10 128386150 207.872 kb from DOCK1 176.14 kb from C10orf90 - C/T 0.27 / 0.23 6.91E-07 Dom 1.39 (1.22-1.58) 

rs739389 11 65157094 - - FRMD8 C/T 0.43 / 0.47 6.92E-07 Dom 0.71 (0.61-0.81) 

rs10791824 11 65559266 - - OVOL1 A/G 0.40 / 0.46 1.19E-07 Dom 0.69 (0.61-0.79) 

rs1048257 14 105404384 - - AHNAK2 A/G 0.34 / 0.39 1.67E-06 Add 0.79 (0.72-0.87) 

rs11623422 14 105407031 - - AHNAK2 A/G 0.34 / 0.39 9.81E-07 Add 0.79 (0.71-0.87) 

rs11851053 14 105407208 - - AHNAK2 T/C 0.34 / 0.39 1.25E-06 Add 0.79 (0.72-0.87) 

rs4465542 14 105407798 - - AHNAK2 T/C 0.34 / 0.39 1.28E-06 Add 0.79 (0.72-0.87) 

           

 



Supplementary Table 17:  Summary of suggestive associations (P < 5x10-5 to P>5x10-8) from 
the single locus analysis with SLE previously established with disease. 
 

Marker Chr Pos Upstream Gene Downstream Gene Within 
Gene 

Allele 
A/B 

MAF                    
Case / 

Ctrl 
P Model 

OR 
(95% 
CI) 

rs18012
74 1 16147974

5 - - FCGR2A T/C 0.29 / 
0.24 

7.08E-
06 Dom 

1.35 
(1.18-
1.53) 

rs66998
18 1 16167350

8 3.253 kb from FCRLA 18.466 kb from 
RPL31P11 - C/T 0.11 / 

0.08 
1.88E-

05 Dom 
1.43 

(1.21-
1.69) 

rs13385
731 2 33701890 - - RASGRP3 T/C 0.10 / 

0.13 
1.47E-

06 Add 
0.69 

(0.59-
0.80) 

rs23677
35 2 33702679 - - RASGRP3 G/T 0.44 / 

0.40 
3.57E-

05 Add 
1.22 

(1.11-
1.33) 

rs12494
314 3 11912282

0 - - ARHGAP3
1 T/C 0.28 / 

0.32 
4.75E-

05 Add 
0.81 

(0.73-
0.90) 

rs37324
21 3 11915008

9 - - TMEM39A A/G 0.27 / 
0.31 

4.57E-
05 Add 

0.81 
(0.73-
0.90) 

rs10236
415 7 35444548 227.721 kb from 

HERPUD2 
28.462 kb from 

LOC401324 - C/A 0.20 / 
0.16 

1.56E-
05 Dom 

1.35 
(1.18-
1.55) 

rs10262
622 7 35523030 149.239 kb from 

HERPUD2 
106.944 kb from 

LOC401324 - T/C 0.21 / 
0.17 

2.87E-
05 Dom 

1.33 
(1.17-
1.53) 

rs79655
75 12 12927145

9 
6.279 kb from 

SLC15A4 
78.999 kb from 

TMEM132C - T/C 0.31 / 
0.37 

3.72E-
06 Add 

0.79 
(0.72-
0.87) 

rs10593
12 12 12927886

4 - - SLC15A4 T/C 0.52 / 
0.46 

1.99E-
06 Add 

1.25 
(1.14-
1.37) 

rs97382
16 12 12928178

8 - - SLC15A4 T/C 0.51 / 
0.46 

2.80E-
06 Add 

1.25 
(1.14-
1.36) 

rs11644
034 16 85972612 347.424 kb from 

LOC146513 
16.401 kb from 

IRF8 - G/A 0.06 / 
0.09 

1.31E-
05 Add 

0.66 
(0.55-
0.80) 

rs10521
318 16 86011337 308.699 kb from 

LOC146513 
55.126 kb from 

IRF8 - G/A 0.07 / 
0.10 

3.68E-
06 Add 

0.67 
(0.56-
0.79) 

rs20775
79 11 11861904

7 - - DDX6 T/G 0.12 / 
0.15 

1.85E-
05 Add 

0.73 
(0.64-
0.85) 

rs49385
73 11 11874184

2 12.632 kb from CXCR5 79.87 kb from 
DDX6 - T/C 0.10 / 

0.14 
1.89E-

05 Add 
0.72 

(0.62-
0.84) 

rs78925
86 X 12833100 - - PRPS2 A/C 0.26 / 

0.31 
4.93E-

05 Add 
0.74 

(0.61-
0.90) 

rs70625
36 X 12839152 - - PRPS2 A/G 0.28 / 

0.32 
1.22E-

05 Add 
0.69 

(0.57-
0.84) 

 
 
 
 
 
 
 
 
  



Supplementary Table 18:  Functional effects of established SLE risk loci. 
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