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Supplementary Table 1. Genotyping and Imputation information of all cohorts 

 

 

Quality control of genotyped 

SNPs 

S t u d y  

s a m p l e 

Origin 

 

Sample 

type 

 

Sample 

size 

(%women) 

Genotyping 

Platform 

 HWE 

p-value 

SNP 

call 

rate 

Sample 

call rate 

MAF 

Genetic 

Imputations 

software used 

Build Analysis 

software used 

Total # of SNPs 

used for 

imputation 

λ 

ERF Dutch Family 

based 

1814(54) Illumina 6K, 318K, 

370K,  Affymetix 

250K

10-6 95% 95% 0.01 MACH 36 ProbABEL up to 487573 1.01 

KORA German Population 

based 

1814(51) Affymetrix 1000K 10-5 95% 95% 0.01 IMPUTE 36 SNPTEST 688765 0.99 

NTR1 Dutch Population 

based 

732(71) Perlegen 600K - 95% 95% 0.01 IMPUTE 36 SNPTEST 435291 1.01 

NTR2 Dutch Population 

based 

355(63) Illumina 660K 10-5 95% 95% 0.01 IMPUTE 36 SNPTEST 515781 1.01 

RS-I Dutch Population 

based 

4190(55) Illumina550K - 90% 97.5% - MACH 36 ProbABEL 491875 1.02 

RS-II Dutch Population 

based 

1895(54) Illumina550K - 90% 97.5% - MACH 36 ProbABEL - 1.02 

SHIP German Population 

based 

2125 (77.4) Affymetrix SNP 6.0 NA NA 92% NA IMPUTE 36 QUICKTEST 869224 1.03 

TwinsUKI UK Twins 1092 (99.73) Illumina 317K 10-6 95% 98% 0.01 IMPUTE 36 GenABEL 309197 1.00 

TwinsUKII UK Twins 1919 (87.95) Illumina 660K 10-6 95% 98% 0.01 IMPUTE 36 GenABEL 582591 1.00 

QIMR Australian Twins 2240 (74.1) Illumina 317K, 

Illumina 370K, 

      Illumina 610K 

10-5 95% 98% 0.01 MACH 36 ProbABEL 271091 1.00 

LifeLines Dutch Population 

Based 

7929(57) Illumina 

CytoSNP12v2 

10-5 95% 98% 0.01 BEAGLE v3.1.0 36 PLINK 257581 1.02 

 



Supplementary table 2: Descriptive statistics of all cohorts 

 

 Population 

 

 

sample Average cups of 

coffee/day(sd) 

Average age 

(sd) 

 

 
Total 5.47(3.95) 48.62(14.49) 

Male 5.88(4.39) 49.37(14.48) 

ERF 

Female 5.13(3.49) 48.04(14.48) 

Total 3.34 (2.95) 53.91 (8.86) 

Male 3.44 (3.22)                   54.22 (8.92) 

KORA 

Female 3.26 (2.66) 53.62 (8.79) 

Total 2.79(2.96) 33.16(11.71) 

Male 4.17(3.33) 33.51(12.41) 

NTR1 

Female 2.23(2.59) 33.02(11.42) 

Total 2.98(3.14) 33.53(12.23) 

Male 4.33(3.71) 33.37(11.49) 

NTR2 

Female 2.20(2.45) 33.63(12.66) 

Total 3.85 (1.91) 70.21 (9.65) 

Male 4.16 (2.09) 68.57 (8.59) 

RS-I 

Female 3.63 (1.75) 71.26 (10.12) 

Total 4.36 (2.64) 65.98(10.55) 

Male 4.76(2.72) 64.74(9.49) 

RS-II 

Female 4.03(2.52) 66.83(11.14) 

Total 2.67 (1.95) 53.45 (15.35) 

Male 2.79 (2.10) 59.77 (12.52) 

SHIP 

Female 2.63 (1.91) 51.60 (15.61) 

Total 1.72 (2.51) 54 (11.32) 

Male 2 (1.73) 34.97 (10.1) 

TwinsUKI 

Female 1.72 (2.51) 54.05 (11.29) 

Total 1.61 (2.12) 54.2 (12.68) 

Male 1.74 (2) 54.55 (13.04) 

TwinsUKII 

Female 1.59 (2.14) 54.15 (12.63) 

Total 2.82(2.40) 31.46(11.14) 

Male 2.62 (2.33) 28.09 (7.94) 

QIMR 

Female 2.89 (2.42) 32.66 (11.55) 

Total 4.01(2.40) 47.48(10.82) 

Male 4.67(2.47) 47.69(10.91) 

LifeLines 

Female 3.52(2.21) 47.33(10.76) 



Supplementary Table 3. Heterogeneity analysis and results of random effects model 

Discovery 

(N= 18,176) 

Replication 

(N = 7,929) 

 

Het 

 

 

Meta-analysis  

(Discovery + replication)

Random effect 

Marker 

Name 

Allele1 Allele2 chr position gene 

β σβ p-value β σβ p-value p- 

value

β σβ p-value 

rs2470893 t c 15 72806502 CYP1A1/CYP1A2 0.0614 0.011 2.39*10-08 0.0986 0.024 7.2*10-05 0.0100 0.074 0.017 8.7*10-06 

rs2472297 t c 15 72814933 CYP1A1/CYP1A2 0.0671 0.012 4.18*10-08 0.1396 0.032 1.9*10-05 0.0008 0.092 0.023 4.5*10-05 

rs6495122 a c 15 72912698 CPLX3/ULK3 -0.0551 0.010 8.22*10-08 -0.0375 0.016 0.020 0.0110 -0.057 0.015 8.9*10-05 

rs16868941 a g 8 103121553 NCALD 0.0648 0.0124 1.55*10-07 0.0018 0.031 0.954 0.9254 0.056 0.011 8.2*10-07 

rs382140 a g 7 107569436 LAMB4/ NRCAM 0.0729 0.0143 3.34*10-07 0.1351 0.042 1.4*10-03 0.7027 0.079 0.013 3.8*10-09 

rs9526558 a g 13 48880513 CAB39L 0.0595 0.012 6.79*10-07 NA NA NA 0.2290 NA NA NA 



Supplementary Table 4. Additional evidence of association  

DCGN NIJMEGEN COMBINED MarkerName Allele1 Allele2 

P-value Beta SE Info Freq P-value Beta SE Info Freq P-value Beta SE 

rs16868941 G A 0.80708 0.015905 0.066855 0.992196 0.751324 0.16577 0.091933 0.066743 0.989751 0.789612 0.25 0.0532 0.0465 

rs382140 G A 0.46269 0.048663 0.068012 1 0.778832 0.26891 0.072604 0.066077 1 0.797333 0.19 0.0608 0.0468 

rs9526558 G A 0.63512 -0.03373 0.072968 0.996371 0.183748 0.55405 -0.03846 0.065401 0.996549 0.216426 0.45 -0.0363 0.0480 



Supplementary Table 5. eQTL analysis of the top hits in GWAS 
 
ProbeID Pos SNP Allele Effect H2 Lod Pvalue Chr gene 

1557325_at 72.913 rs6495122 C 0.289 4.14 3.238 0.00011 15 --- 

209956_s_at 72.807 rs2470893 G -0.335 4.62 3.299 1.00E-04 15 CAMK2B 

229426_at 72.807 rs2470893 G 0.346 4.93 3.224 0.00012 15 COX5A 

229426_at 72.913 rs6495122 C -0.351 6.11 4.708 3.20E-06 15 COX5A 

232016_at 72.913 rs6495122 C 0.275 3.74 3.007 2.00E-04 15 KIAA1018 

240756_at 72.913 rs6495122 C -0.282 3.94 3.197 0.00012 15 --- 

 



Supplementary Table 6. Pathway analysis of differentially expressed genes 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Pathway observed expected over/under P-value 

Ubiquitin proteasome pathway 34 15.23 + 2.2*10-05 

p53 pathway 47 24.58 + 3.5*10-05 

Parkinson disease 43 21.75 + 3.6*10-05 

De novo purine biosynthesis 20 7.4 + 9.1*10-05 

Cell cycle 15 4.79 + 1.4*10-04 

p53 pathway feedback loops 2 25 11.31 + 2.9*10-04 

Coenzyme A biosynthesis 7 1.31 + 4.1*10-04 

Apoptosis signaling pathway 46 26.75 + 4.3*10-04 

DNA replication 12 4.57 + 2.7*10-03 

Cadherin signaling pathway 17 31.98 - 2.7*10-03 

Hedgehog signaling pathway 13 5.44 + 4.0*10-03 

Vitamin B6 metabolism 4 0.65 + 4.5*10-03 

Serine glycine biosynthesis 5 1.09 + 5.2*10-03 

Ras Pathway 28 17.18 + 9.9*10-03 

Succinate to proprionate conversion 3 0.44 + 9.9*10-03 

Pyridoxal phosphate salvage pathway 3 0.44 + 9.9*10-03 

 

Significant p-values in bold 



Supplementary Figure Legends 

Supplementary Figure 1. Genome-wide association plot for coffee drinking. The vertical 

axis shows the negative logarithm of the association p-values and the horizontal axis 

shows the whole autosomal genome divided into 22 chromosomes. Each dot represents a 

SNP. The red dotted horizontal line depicts the genome-wide significance threshold p-

value of 5*10-08. 

Supplementary Figure 2. Quantile-Quantile plot for Coffee drinking. The horizontal axis 

shows the negative logarithm of the expected p-values from a 1 d.f. chi-square 

distribution and the vertical axis shows the negative logarithm of the p-values from the 

observed chi-square distribution. Each black dot represents a SNP while the red line is the 

expected distribution. 

Supplementary Figure 3. Regional association plot for 15q24 in the RS-II after adjusting 

for the two most significant hits in the region. The vertical axis shows the negative 

logarithm of the association p-values and the horizontal axis shows the position in mega 

bases. The purple diamond represents rs6495122, circles represent other SNPs in the 

region with different colours representing the extent of linkage disequilibrium of these 

SNPs with rs6495122. Genes in the region are shown below the horizontal axis. 

Supplementary Figure 4. Regional association plot for chromosome 8 (rs16868941). The 

vertical axis shows the negative logarithm of the association p-values and the horizontal 

axis shows the position in mega bases. Each dot represents a SNP with the purple dot 

representing the top SNP (rs16868941) in the region while other colours representing the 

extent of linkage disequilibrium of other SNPs with top SNP. Genes in the region are 

shown below the horizontal axis. 

Supplementary Figure 5. Regional association plot for chromosome 7 (rs382140). The 

vertical axis shows the negative logarithm of the association p-values and the horizontal 

axis shows the position in mega bases. Each dot represents a SNP with the purple dot 

representing the top SNP (rs382140) in the region while other colours representing the 

extent of linkage disequilibrium of other SNPs with top SNP. Genes in the region are 

shown below the horizontal axis. 

Supplementary Figure 6. Regional association plot for chromosome 13 (rs95265580). The 

vertical axis shows the negative logarithm of the association p-values and the horizontal 

axis shows the position in mega bases. Each dot represents a SNP with the purple dot 

representing the top SNP (rs95265580) in the region while other colours representing the 

extent of linkage disequilibrium of other SNPs with top SNP. Genes in the region are 

shown below the horizontal axis. 
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