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Supplementary Fig.1| Principal component analysis of the participants in the present study
The samples of the current study, together with those of the HapMap (HM) project, were analyzed using principal component analysis (PCA), and projected based on the second and fourth PC values.  CHN, Chinese; HKN, Chinese in Hong Kong; JPN, Japanese; KOR, south Korean; THL, Thai; UK, British; CEU, central Europe; CHB, Han-Chinese in Beijing, China; JPT, Japanese in Tokyo, Japan; YRI, Yoruba in Ibadan, Nigeri.
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Supplementary Fig.2| Manhattan plots of East Asian single cohort meta-analyses
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Supplementary Fig.3| QQ plots of European, East Asian, Southeast Asian, and cross-ancestry meta-analyses
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Supplementary Fig.4| Manhattan plots of the cross-ancestry, East Asian, and Europeana meta-analyses
Manhattan plots with a narrower y-axis limit than those in Fig. 1 are presented. The genomic region of the index signals is blue-highlighted, and the 45 unreported signals are red-highlighted. CAMA, cross-ancestry meta-analysis; EA, East Asian meta-analysis; EUR, European meta-analysis.


Supplementary Fig.5| Regional locus zoom plots for the EA-specific signals.rs13385731 (2:33476823:C:T)
rs11736377 (4:40299247:C:T)
rs2544920 (5:100805670:A:T)
rs360050 (11:9693544:C:T)
rs7404928 (16:23877519:C:T)
rs3813582 (16:79715456:C:T)
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The regional locus zoom plots of six loci are shown with a 2Mb window, with the index variants in the centers. In each panel of a-f, EA and EUR are presented on top and bottom, respectively.
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Supplementary Fig.6| Sharedness and heterogeneity of the index signals between EA and EUR
Correlation of effect-size estimates (a) and allele frequencies (b) of the selected index variants between East Asian (X-axis) and European (Y-axis) populations. Disease-associated variants with FDR-adjusted CQ-test P-value <0.05 (category 3) are labeled in red, and the variants with CQ-test P-value < 0.05 but FDR-adjusted CQ-test P-value ≥0.05 (category 2) are labeled in blue. All the effect alleles are aligned as risk alleles. The corresponding figures without rs117026326 are in Fig.2.
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AI-generated content may be incorrect.]Supplementary Fig.7| eQTL effect of rs7784748 on FOXK1 expression in immune cells
Here we present two eQTL panels downloaded from (a) GTEx Portal (https://gtexportal.org/home/) and (b) ImmuNexUT (https://www.immunexut.org/top), showing the decreased FOXK1 expression in the presence of the risk allele C.
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Supplementary Fig.8| Locus zoom plots of the UBASH3A signal (rs1893592) .
Regional locus zoom plots showing log10 (p-values) of rs1893592 and its LD variants for the East Asian (EA, top) and European (EUR, bottom) meta-analyses. The vertical dot line represents the genomic position of rs1893592.
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Supplementary Fig.9| Colocalization of the rs1893592 of UBASH3A for the GWAS and eQTL in Europeans.
Scatter plots showing -log10(p-values) of rs1893592 and its LD variants in the European (EUR) meta-analysis and eQTLs for whole blood (Left) and EBV-transformed lymphocytes (Right). Each dot is colored by its bin of LD R2 value. The colocalization analysis output is available in Supplementary Table 19. eQTL data are derived from the GTEx. 
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AI-generated content may be incorrect.]Supplementary Fig.10| eQTL effect of rs35346340 on FES expression in immune cells
An eQTL panel downloaded from ImmuNexUT (https://www.immunexut.org/top), showing the decreased FES expression in the presence of the risk allele C.
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Supplementary Fig.11| Colocalization of the FES signal (rs35346340) of the GWAS and eQTL. 
(a) Scatter plots showing log10 (p-values) of rs35346340and its LD variants in the meta-analysis and eQTL for the indicated cell types in Europeans. Each dot is colored by its bin of LD R2 value. (b) Posterior probabilities of colocalization (PP.H4) of rs35346340 for the GWAS and eQTL in various immune cell types tested either in the East Asian (EA) or the European (EUR) dataset. The colocalization analysis output is available in Supplementary Table 20. The eQTL data is derived from the ImmuNexUT and the GTEx v8 databases. The subset name and surface protein markers corresponding to each abbreviation are available at the ImmuNexUT website (https://www.immunexut.org/abbreviations). 
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Supplementary Fig.12| Partitioned heritability enrichment analysis for 220 cell types
Heritability enrichment in active histone marks, H3K9ac, H3K27ac, H3K4me3, and H3K4me1, for 200 cell types, is measured using European (EUR), East Asian (EA), Chinese (CHN), Japanese (JPN), Korean (KOR), and Thai (THL) meta-analysis results by LDSC. Corresponding data is available in Supplementary Table 21-26. 
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AI-generated content may be incorrect.]Supplementary Fig.13| Enrichment of epigenetic marks in the independent variants among various immune cells
Enrichment of epigenetic marks (ATAC-seq and DNase peaks) in 276 independent variants was examined in the various immune cell subsets by GREGOR. Corresponding data is available in Supplementary Table 27.
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Supplementary Fig.14|  Heritability enrichment explained by the top 5% SNPs of each annotation by IMPACT.
Proportion of heritability explained by the top5% of SNPs annotated by IMPACT based on the transcription factor (TF) binding in cell-types of various tissues in EA (x-axis) and EUR (Y-axis). The indicated red dots are the top four annotations with the name of TF and cell types. The name of the cell line is indicated in parentheses.
Supplementary Note
Pre-imputation quality control criteria:
1. call rate per individual ≥0.05
2. call rate per variant ≥0.05
3. minor allele frequency (MAF) ≥ 0.01
4. Hardy Weinberg Equilibrium P-value (PHWE) in controls <1.0×10-6
5. genotype heterozygosity rate
6. gender mismatch

Genotype imputation parameters:
1. reference panel: TOPMed or 1000 Genomes Project v3
2. imputation tool: minimac3
3. imputation quality (INFO or R2) ≥ 0.3

Single-variant association test:
1. association tool: rvtest or SAIGE
2. association model: logistic regression or linear mixed model, for chromosome X, analyze female and male separately and then meta-analyze. 
3. potential covariates: gender and genetic principal component(s)

Differentially expressed genes (DEGs) among 27 immune cell subsets
We annotated the 279 non-MHC independent variant prioritizing cS2G with scores> 0.5. Variants that were not annotated by cS2G were annotated by ANNOVAR. We looked at DEGs of these annotated genes across 27 immune cell subsets using bulk RNA-sequencing data. The top 30 percentiles of DEGs were used to generate a heatmap with hierarchical clustering of genes and cell types. These top 30 percentiles of genes present various expression patterns based on cell types, including those highly expressed in lymphocytes (blue rectangle), T cells (yellow rectangles), non-T cells (green rectangle), B cells (purple rectangle), myeloid cells (yellow rectangle), or monocytes (red rectangle).

SNP-based heritability estimation by LD score regression
While variance explained by 279 independent association signals outside the MHC region was estimated as 21.6%, another common way to estimate the SNP-based heritability is to estimate the proportion of variation attributed to common genetic variants (effect allele frequency > 5%) by LD score regression. Using LDSC, the SNP-based heritability estimates were 3.2% and 6.2%, for EUR (2233115 variants) and EA (1347971 variants), respectively. The discrepancy between the variance explained by the independent signals and the LDSC estimates suggests that the polygenic effect of common variants other than the independently associated variants in SLE might not be as strong as in other autoimmune diseases, such as RA.
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