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Table S1. Analyzed SNPs in the Finnish cohort. 

CHR GENE annotation Reference study SNP* 
POSITION 
GRCh37 

A1 A2 

1 MTHFR Chien et al.1  rs1801131 11854476 G T 

1 IL23R Chien et al.1 rs11209026 67705958 A G 

1 FCGR2A Kim et al.2 rs1801274 161479745 G A 

1 IL10 Chien et al.1 rs1800872 206946407 T G 

1 IL10 Chien et al.1 rs1800871 206946634 A G 

1 IL10 Chien et al.1 rs1800896 206946897 C T 

2 IL1RI Kim et al.2 rs3917225 102769302 A G 

2 IL1RI Kim et al.2 rs2110726 102794282 A G 

2 IL1A Noori-Daloii et al.3 rs1800587 113542960 A G 

2 IL1B Resende et al.4 rs1143634 113590390 A G 

2 IL1B Chien et al.1 rs16944 113594867 A G 

2 CTLA4 Harkensee et al.5 rs231775 204732714 A G 

2 CTLA4 Harkensee et al.5 rs231777 204733588 T C 

2 CTLA4 Chien et al.1 rs3087243 204738919 A G 

4 FLJ13197 Sivula et al.6 rs337629 38635358 A G 

4 FLJ13197 Sivula et al.6 rs4833079 38654681 C T 

4 IL2 Chien et al.1,Harkensee et al.5 rs2069762 123377980 C A 

5 IL7RA Shamim et al.7 rs1494558 35861068 T C 

5 IL7RA Shamim et al.7 rs1494555 35871190 G A 

5 IL12B Noori-Daloii et al.3 rs3212227 158742950 G T 

6 - Petersdorf et al.8 rs209130 28867800 T C 

6 MICD Petersdorf et al.8 rs2523957 29940260 G A 

6 TNF Harkensee et al.5, Chien et al.1 rs1799964 31542308 C T 

6 TNF Chien et al.1 rs1800630 31542476 A C 

6 TNF Takahashi et al.23 rs1800629 31543031 A G 

6 HSPA1L Petersdorf et al.8 rs2075800 31777946 T C 

6 ATF6B/FKBPL Petersdorf et al.8 rs3830076 32096244 T C 

6 NOTCH4 Petersdorf et al.8 rs394657 32187023 G A 

6 HLA-DOB Petersdorf et al.8 rs2071479 32781112 T C 

6 HLA-DPB1 Petersdorf et al.9 rs9277534 33054807 G A 

6 HLA-DPB2 Sato-Otsubo et al.10 rs6937034 33079766 G A 

6 - Petersdorf et al.8 rs107822 33175575 T C 



6 VEGFA Chien et al.1 rs833061 43737486 T C 

6 IL17 Espinoza et al.11 rs2275913 52051033 A G 

7 IL6 Chien et al.1 rs1800795 22766645 G C 

10 FAS Chien et al.1, Harkensee et al.5 rs1800682 90749963 G A 

10 FAS Kim et al.2 rs2234978 90771829 T C 

10 FAS Kim et al.2 rs2862833 90775629 A G 

10 SUFU Bari et al.12 rs17114803 104386934 C T 

10 SUFU Bari et al.12 rs17114808 104391285 T C 

12 KRAS Sato-Otsubo et al.10 rs1137282 25362777 G A 

12 IFNg Harkensee et al.5 rs2069705 68555011 G A 

14 NFKBIA Kim et al.2 rs2233409 35874270 A G 

16 VKORC1 Khaled et al.13 rs7294 31102321 T C 

16 NOD2 Harkensee et al.5 rs2111235 50733969 A G 

16 NOD2 Harkensee et al.5 rs6500328 50736656 G A 

16 NOD2 Jaskula et al.14 rs2066844 50745926 T C 

16 NOD2 Harkensee et al.5 rs17313265 50747704 T C 

17 RANTES/CCL5 Shin et al.15 rs2280788 34207405 C G 

17 - Shin et al.15 rs2107538 34207780 T C 

CHR indicates chromosome; SNP, single nucleotide polymorphism; GRCh37, Genome Reference Consortium Human genome build 37; A1, 

minor allele; and A2, major allele. 

*Reference SNP number  

  



Table S2. Analyzed SNPs in the Spanish cohort. 

CHR GENE annotation Reference study SNP* 
POSITION 
GRCh37 

A1 A2 

1 MTHFR Chien et al.1 rs1801131 11854476 G T 

1 MTHFR Byun et al.16, Harkensee et al.5 rs1801133 11856378 A G 

1 TNFRII Kim et al.2 rs945439 12248942 G A 

1 TNFRII Chien et al.1, Harkensee et al.5 rs1061622 12252955 G T 

1 IL23R Elmaagacli et al.22 rs11209026 67705958 A G 

1 DARC Sellami et al.17 rs2814778 159174683 C T 

1 FCGR2A Kim et al.2 rs1801274 161479745 G A 

1 IL10 Chien et al.1 rs1800872 206946407 T G 

1 IL10 Chien et al.1 rs1800871 206946634 A G 

1 IL10 Chien et al.1 rs1800896 206946897 C T 

1 - Sivula et al.6 rs2800230 225061429 A G 

1 - Sivula et al.6 rs10737416 225074757 A C 

2 IL1RI Kim et al.2 rs3917225 102769302 G A 

2 IL1RI Kim et al.2 rs2110726 102794282 A G 

2 IL1A Noori-Daloii et al.3 rs1800587 113542960 A G 

2 IL1B Resende et al.4 rs1143634 113590390 A G 

2 IL1B Chien et al.1 rs16944 113594867 A G 

2 CTLA4 Harkensee et al.5 rs231775 204732714 G A 

2 CTLA4 Harkensee et al.5 rs231777 204733588 T C 

2 CTLA4 Chien et al.1 rs3087243 204738919 G A 

3 TLR9 Xiao  et al.18 rs352140 52256697 C T 

3 TLR9 Xiao  et al.18 rs352139 52258372 T C 

4 FLJ13197 Sivula et al.6 rs337629 38635358 A G 

4 FLJ13197 Sivula et al.6 rs4833079 38654681 C T 

4 IL2 Chien et al.1, Harkensee et al.5 rs2069762 123377980 C A 

5 IL7RA Shamim et al.7 rs1494558 35861068 T C 

5 IL7RA Shamim et al.7 rs1494555 35871190 G A 

5 IL12B Noori-Daloii et al.3 rs3212227 158742950 G T 

6 - Petersdorf et al.8 rs209130 28867800 C T 

6 MICD Petersdorf et al.8 rs2523957 29940260 G A 

6 TNF Harkensee et al.5, Chien et al.1 rs1799964 31542308 C T 

6 TNF Chien et al.1 rs1800630 31542476 A C 

6 TNF Chien et al.1 rs1800629 31543031 A G 



6 HSPA1L Petersdorf et al.8 rs2075800 31777946 T C 

6 ATF6B/FKBPL Petersdorf et al.8 rs3830076 32096244 T C 

6 NOTCH4 Petersdorf et al.8 rs394657 32187023 G A 

6 HLA-DPB1 Petersdorf et al.9 rs9277534 33054807 G A 

6 HLA-DPB2 Sato-Otsubo et al.10 rs6937034 33079766 G A 

6 - Petersdorf et al.8 rs107822 33175575 T C 

6 VEGFA Chien et al.1 rs699947 43736389 A C 

6 VEGFA Chien et al.1 rs833061 43737486 C T 

6 IL17 Espinoza et al.11 rs2275913 52051033 A G 

7 IL6 Chien et al.1 rs1800795 22766645 C G 

10 FAS Chien et al.1, Harkensee et al.5 rs1800682 90749963 G A 

10 FAS Kim et al.2 rs2234978 90771829 T C 

10 FAS Kim et al.2 rs2862833 90775629 G A 

10 SUFU Bari et al.12 rs17114803 104386934 C T 

10 SUFU Bari et al.12 rs17114808 104391285 T C 

12 KRAS Sato-Otsubo et al.10 rs1137282 25362777 G A 

12 IFNg Harkensee et al.5 rs2069705 68555011 G A 

13 BAFF Clark et al.19 rs16972217 108935447 T C 

13 BAFF Clark et al.19 rs7993590 108935902 T A 

13 BAFF Clark et al.19 rs12428930 108939705 C A 

13 BAFF Clark et al.19 rs2893321 108943034 G A 

14 NFKBIA Kim et al.2 rs2233409 35874270 A G 

16 IL4RA Noori-Daloii et al.3 rs1801275 27374400 G A 

16 VKORC1 Khaled et al.13 rs7294 31102321 T C 

16 NOD2 Harkensee et al.5 rs2111235 50733969 A G 

16 NOD2 Harkensee et al.5 rs6500328 50736656 G A 

16 NOD2 Jaskula et al.14 rs2066844 50745926 T C 

16 NOD2 Harkensee et al.5 rs17313265 50747704 T C 

16 NOD2 Elmaagacli et al.20 rs2066847 50763778 I D 

19 TGFB1 Kim et al.2 rs1800469 41860296 A G 

21 IL10RB Lin et al.21 rs2834167 34640788 G A 

Abbreviations are explained in Table S2. 

*Reference SNP number



Table S3. Summary of SNPs associated with GvHD in the Finnish cohort. 

Gene, location* SNP Reference study 
Risk/ 

protective† 

Genotyped/ 

Imputed 
CHR A1 A2 MAF 

HWE 
P-

value 

Call 

rate 

IMPUTE2 

INFO metric‡ 

IL1B, upstream 
variant 2KB 

rs16944 Harkensee et al.5 
Patient AA 
protective 

Imputed 2 A G 0.383 0.653 0.98 0.990 

IL1R1, intron rs3917225 Kim et al.2 Donor GG risk Genotyped 2 A G 0.375 0.588 1 1 

MICD,- rs2523957 Petersdorf et al.8  
Patient/donor 
mismatch risk 

Genotyped 6 G A 0.318 0.001 0.99 1 

TNF, upstream 
variant 2KB 

rs1800629 Takahashi et al.23 Donor A risk Genotyped 6 A G 0.110 0.664 1 1 

NFKBIA, upstream 
variant 2KB 

rs2233409 Kim et al.2 
Recipient T 
protective 

Genotyped 14 A G 0.200 1 1 1 

NOD2, intron rs6500328 Harkensee et al.5 
Donor GG 
protective 

Genotyped 16 G A 0.446 0.864 1 1 

HSPA1L, missense rs2075800 Petersdorf et al.8 
Patient AA 
protective 

Genotyped 6 T C 0.293 0.470 0.97 1 

PRSS53, upstream 
variant 2KB/ 

VKRC1, utr variant 3 
prime 

rs7294 Khaled et al.13 Patient AA risk Imputed 16 T C 0.407 0.378 0.99 0.991 

KRAS, synonymous 
codon 

rs1137282 
Sato-Otsubo et 

al.10 
Patient/donor 
mismatch risk 

Imputed 12 G A 0.144 0.380 0.99 0.939 

SNP indicates single nucleotide polymorphism; CHR, chromosome; A1, minor allele; A2, major allele; MAF, minor allele frequency; and HWE, 

Hardy–Weinberg equilibrium.  

*Annotation of SNP according to National Center for Biotechnology Information dbSNP database. 

† Risk/protective outcome status of the SNP in the reference study. 

‡Measure of the observed statistical information associated with the allele frequency estimate. 

  



Table S4. Summary of SNPs associated with GvHD in the Spanish cohort. 

Gene, location* SNP Reference study 
Risk/ 

protective† 
Genotyped/ 

Imputed 
CHR A1 A2 MAF 

HWE 
P-

value 

Call 
rate 

IMPUTE2 
INFO 

metric 

Not in gene rs2800230 Sivula et al.6 Donor CT risk Genotyped 1 A G 0.462 0.050 1 1 

IL1A, utr variant 5 
prime 

rs1800587 Noori-Daloii et al.3 Donor CC risk Genotyped 2 A G 0.290 0.758 1 1 

IL1B, synonymous 
codon  

rs1143634 Resende et al.4  
Donor T 

protective 
Genotyped 2 A G 0.231 0.339 1 1 

IL10, upstream 
variant 2KB 

rs1800872 
Harkensee et al.; 

Chien et al.1, 5 

Donor 
haplotype 
CCG risk5; 
Recipient T 
protective1 

Imputed 1 T G 0.267 0.233 1 0.996 

IL10, upstream 
variant 2KB 

rs1800871 
Harkensee et al.; 

Chien et al.1, 5 

Donor 
haplotype 

CCG risk5; 
Recipient A 
protective1  

Genotyped 1 A G 0.267 0.233 1 1 

IL10, upstream 
variant 2KB 

rs1800896 Harkensee et al.5 
Donor AA 
protective 

Genotyped 1 C T 0.441 0.302 1 1 

IL10RB, missense rs2834167 Lin et al.21  
Recipient A 
and donor G 
protective 

Genotyped 21 G A 0.251 0.500 1 1 

IL23R, missense rs11209026 Elmaagacli et al.22 
Donor A 

protective 
Genotyped 1 A G 0.058 0.416 1 1 

LOC105373109, 
intron 

rs10737416 Sivula et al.6 
Patient AA 
protective 

Imputed 1 A C 0.401 0.647 0.93 0.942 

TLR9, synonymous 
codon 

rs352140 Xiao et al.18 Donor C risk Imputed 3 C T 0.482 0.727 0.94 0.955 

TLR9, intron rs352139 Xiao et al.18 Donor A risk Genotyped 3 T C 0.458 0.443 1 1 

FAS, downstream 
variant 500B 

rs2862833 Kim et al.2 
Recipient C 

risk 
Genotyped 10 G A 0.476 0.800 1 1 

Abbreviations are explained in Table S4. 

*Annotation of SNP according to National Center for Biotechnology Information dbSNP database. 

† Risk/protective outcome status of the SNP in the reference study. 

‡Measure of the observed statistical information associated with the allele frequency estimate. 



Table S5. Recipient-donor frequencies in case/control association analysis. 

 
Finnish cohort Spanish cohort 

 
Cases Controls Cases Controls 

Recipients 
    

aGvHD 23 180 37 170 

cGvHD 71 112 56 115 

Donors 
    

aGvHD 28 188 41 183 

cGvHD 73 118 58 120 

The association was determined with the 1 df chi-square allelic test case/control association analysis and expressed as odds ratios with 95% 

confidence interval. 

aGvHD indicates acute graft-versus-host disease grade III–IV; and cGvHD, extensive chronic graft-versus-host disease.   



Figure S1 Legend. 

Principal component analysis -based genetic clustering of the study 

cohorts. The Finnish and Spanish cohorts are indicated by blue and red 

colour, respectively. The analysis is based on non-imputed and LD-pruned 

SNPs shared by the two populations. Each data point represents an 

individual sample. The percent of variance explained by the two main 

components is indicated in parentheses.  



Figure S1. Principal component analysis of the study cohorts 
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