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Supplementary Tables 

 

Supplementary Table 1. Demographics of PBC cases and controls used for association analysis. 

  PBC cases (n=668) Controls (n=480) 

number of cases: male/female  572/90 375/104 

age (years): range  25-87 20-82 

median  58 34 

mean ± SD  58.5 ± 11.4 37.0 ± 11.74 

AMA positive (%)  86.80% - 
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Supplementary Table 2. Oligo-nucleotide probes for the EMSA 

Gene SNP Allele Sequence (5' -> 3') 

TIMMDC1 rs2293370 C GAGAAAGAAAAGCCACAGTGGTGATGCCAAA 

  T GAGAAAGAAAAGCCATAGTGGTGATGCCAAA 

ARHGAP31 rs56008261 C TGAAAAGTCAAAAAACAACAAAACAAAACAA 

    T TGAAAAGTCAAAAAATAACAAAACAAAACAA 
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Supplementary Table 3. Primers for production of Luciferase assay constructs. 

Gene SNP Primer Name Sequence (5' -> 3') 

TIMMDC1 rs2293370 rs2293370-F GGTACCATTAGGTTGTGGGGATGGAG 

    rs2293370-R GAGCTCTGTTACAGCTGAGCCTTGAC 
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Supplementary Figures 

 

 

Supplementary Figure 1. Principal component analysis of samples from the 

GWAS stage and East Asian samples of the International 1000 Genome 

Project. (A) The GWAS stage from the Japonica platform. (B) The GWAS stage 

from the ASI platform. Individual data points are colored by ethnic origin or are 

our samples (see legend). The blue circle indicates the Japanese group. 
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Supplementary Figure 2. Quantile–quantile plot for P-values of each SNP 

calculated from allele-based logistic tests for GWAS. (A) The GWAS stage 

from the Japonica platform. The inflation factor λ was estimated to be 1.061. (B) 

The GWAS stage from the ASI platform. The inflation factor λ was estimated to 

be 1.097. 
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Supplementary Figure 3. Meta-analysis workflow. We performed genotype 

calling, phasing and imputation for each SNP array separately (ASI platform and 

Japonica platform). After genotype calling, individuals with a low call rate, cryptic 

relatives, and PCA outliers were excluded. Before meta-analysis, duplicated 

individuals in the two platforms were excluded from samples in the ASI platform. 
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Supplementary Figure 4. Genome-wide Manhattan plot of the GWAS before 

meta-analysis. (A) The GWAS stage from the Japonica platform. P-values were 

calculated for each SNP from data for 2,897 samples (1,392 PBC cases and 

1,505 healthy controls). (B) The GWAS stage from the ASI platform. P-values 

were calculated for each SNP from data for 1,148 samples (668 PBC cases and 

480 healthy controls). 
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Supplementary Figure 5. SNPs located in the 3’-untranslated region (UTR) 

and synonymous substitutions were not related to endogenous gene 

expression by e-QTL analysis. Comparison between genotypes of rs57271503 

and the endogenous expression of CD80 (A), rs3830649 and CD80 (B), 

rs2305249 and ARHGAP31 (C), rs1131265 and TIMMDC1 (D), and rs3732421 

and TMEM39A (E), in all tissues registered in the GTEX database. Statistical 

significance levels before Bonferroni multiple comparison correction were: P = 

0.0015 (A and B), and P = 0.0011 (C - E).  
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Supplementary Figure 6. In vitro functional analysis of each candidate 

variation in chromosome 3q13.33 using Jurkat cells. (A) EMSA of each 

candidate primary variation using biotin-labeled probes corresponding to the 

major and minor alleles, and nuclear extracts of Jurkat cells. rs2293370 was the 

only SNP to show a difference in mobility shift between the two alleles. (B) 

Competitor assay, using Jurkat nuclear extracts and a 200× concentration of 

unlabeled probe corresponding to either the C (i.e., PBC susceptibility) or T 

alleles of rs2293370. (C) Transcription was measured by cellular luciferase 

activity 24 h after transfection of the Jurkat cells. The luciferase activities of cells 

transfected with the PBC susceptibility allele (C allele) of rs2293370 were higher 

than those transfected with the T allele. Three independent experiments with 

triplicate measurements were performed for each assay, and data represent 

mean ± SD; * P < 0.05 (Student’s t-test). 
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Supplementary Figure 7. Conditional logistic regression analysis of 

rs2293370. (A) Genome-wide Manhattan plot of the GWAS meta-analysis 

conditioned on rs2293370. Negative log 10 P-values of qualified SNPs plotted 

A 

B 
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against their genomic positions. The genome-wide significance line (red) is 

shown at 7.30 (-log10 P [5e-8]). The genome-wide suggestive line (blue) is shown 

at 5 (-log10 P [1e-5]). (B) Regional plot of association results and recombination 

rates for the region surrounding POGLUT1 (chromosome 3: 119,160,000-

119,300,300). Each dot represents the P-value of each SNP after meta-analysis. 

The purple diamond represents the SNP with the minimum P-value in the region. 

Genetic recombination rates are shown with a blue line. 
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Supplementary Figure 8. Prediction of transcription factor binding using 

the TRANSFAC database. (A and B) The C allele of rs2293370 produces a 

Runt-related factor binding site (A), however, this sequence is disrupted in the T 

allele (B). (C) The binding motif of RUNX1, with the position of rs2293370 shown 

as a rectangle. 
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Supplementary Figure 9. Expression levels of Runt-related factors in 

cancer cell lines. Both Jurkat and HepG2 cells showed abundant expression of 

RUNX1 (A), but not of RUNX2 (B) or RUNX3 (C). Data were obtained using 

GeneCards from the Weizmann Institute of Science (http://www.genecards.org/). 
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Supplementary Figure 10. rs2293370 was not related to the endogenous 

gene expression of ARHGAP31, TMEM39A, TIMMDC1, and CD80 by e-QTL 

analysis. Comparison between genotypes of rs2293370 and the endogenous 

expression of ARHGAP31 (A), TMEM39A (B), TIMMDC1 (C), and CD80 (D), in 

all tissues registered in the GTEX database. The effect sizes of the rs2293370 

minor allele (T allele; disease protective) in every organ are shown. Statistical 

significance levels before Bonferroni multiple comparison correction were: P = 

0.0011 (A - B), and P = 0.00115 (D). 
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Supplementary Figure 11. LD plot of chromosome 3q13.33 in 1000 genomes 

European and Asian. The r2 value are indicated by color density. 


