
Supplemental Methods 

SNP associations were placed in context of previous GWAS using Phenoscanner, a variant-phenotype 

comprehensive database of large GWAS, which includes results from the NHGRI-EBI GWAS catalogue, 

the UK Biobank, NIH Genome-Wide Repository of Associations between SNPs and Phenotypes and 

publicly available summary statistics from more than 150 published GWAS.1 Publicly available results for 

all phenotypes were filtered at P < 5 x 10-8 and the R statistical software package phenoscanner was used 

to download the data for all significant variants.2  

SNP data were integrated with Hi-C cell line data and visualized using Hi-C plots to determine significant 

regions of interaction.3 Chromatin state data based on 25-state Imputation Based Chromatin State Model 

across 24 Blood, T-cell, HSC and B-cell lines was downloaded from the Roadmap Epigenomics project.4 

Figures including chromatin state information, eQTL associations, CADD scores, RegulomeDB scores and 

previous GWAS hits were constructed using the R Bioconductor package gviz and FUMA.5-7     

All significant regions were further examined in the context of topologically associating domains (TADs).8,9 

TADs are self-interacting megabase-long genomic regions that contain interacting cis-regulatory elements 

and target genes; TADs often contain clusters of genes that interact with each other. TAD boundaries are 

the regions between TADs that restrict interactions of cis-regulatory sequences (such as enhancers) to target 

genes. Recent evidence shows that GWAS of genetic variation in TAD boundaries contributes to complex 

trait heritability, especially for immunologic, hematologic, and metabolic traits.9 We used TAD maps across 

37 diverse cell types to determine if associated loci were in TADs or TAD boundaries.10 Lastly, Multi-

marker Analysis of GenoMic Annotation (MAGMA) v8 as implemented in FUMA was used to perform 

genome-wide gene-level associations with OS, TRM and DRM.11  
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Supplemental Figure 1. Genotyping, Imputation and Quality Control 
Sample sizes available for analysis following quality control 
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Supplemental Figure 3. Q-Q plots of SNP association by cohort 1, cohort 2 and overall survival 
Observed p-values for all SNPs are plotted in grey against expected p-values for meta-analysis. From left to right, cohort 1, cohort 2 and meta-
analysis. The top row are qqplots of p-values from recipient associations with overall survival, the middle row are qqplots of p-values for donor 
associations with OS, the bottom row are qqplots of p-values for donor-recipient mismatch associations with OS.   



Supplemental Figure 4. One-year survival curves by genotype for rs9990017 
A) Cohort 1 B) Cohort 2 and C) Cohorts 1 and 2 combined
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Supplemental Figure 5. OS regional association plot of allele mismatch in Chromosome 1
Regional plot of the chromosome 1 associated locus with, from the top, GWAS P-value (SNPs are colored based 
on r 2), CADD score, RequlomeDB score and eQTL P-value across multiple datasets. eQTLs are plotted per 
gene and colored based on tissue types. In the plots of CADD score, RegulomeDB score and eQTLs, 
SNPs which are not in LD with the lead SNP are colored gray. 15-core chromatin states for Blood and T-cells 
are blood are shown with the states color-coded and shown in the legend at the far right. Significant Hi-C data 
loops across 21 tissues from GSE87112 are shown at the bottom, these are re-processed data (output of 
Fit-Hi-C) from https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE87112 

https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE87112




Supplemental Figure 6. Q-Q plot of donor associations with DRM 
Observed p-values for all SNPs are plotted in grey against expected p-values for meta-analysis. 
From left to right, cohort 1, cohort 2 and meta-analysis. The top row are qqplots of p-values from recipient associations with disease-related mortality 
(DRM), the middle row are qqplots of p-values for donor associations with DRM, the bottom row are qqplots of p-values for donor-recipient mismatch 
associations with DRM.   



Supplemental Figure 7. DRM regional association plot of donor chromosome 14 PCNXL4 region
Regional plot of the chromosome 14 associated locus with, from the top, GWAS P-value (SNPs are colored based on r 2), 
CADD score, RequlomeDB score and eQTL P-value across multiple datasets. eQTLs are plotted per gene and colored 
based on tissue types. In the plots of CADD score, RegulomeDB score and eQTLs, SNPs which are not in LD with the 
lead SNP are colored gray. 15-core chromatin states for Blood and T-cells are blood are shown with the states color-coded 
and shown in the legend at the far right. Significant Hi-C data loops across 21 tissues from GSE87112 are shown at the 

bottom, these are re-processed data (output of Fit-Hi-C) from https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE87112 

https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE87112




Supplemental Figure 8. DRM regional association plot of donor chromosome 10 ARID5B region 
Regional plot of the chromosome 10 associated locus with, from the top, GWAS P-value (SNPs are colored based on r 2), 
CADD score, RequlomeDB score and eQTL P-value across multiple datasets. eQTLs are plotted per gene and colored 
based on tissue types. In the plots of CADD score, RegulomeDB score and eQTLs, SNPs which are not in LD with the 
lead SNP are colored gray. 15-core chromatin states for Blood and T-cells are blood are shown with the states color-coded 
and shown in the legend at the far right. Significant Hi-C data loops across 21 tissues from GSE87112 are shown at the 
bottom, these are re-processed data (output of Fit-Hi-C) from https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE87112 

https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE87112




Supplemental Figure 9. DRM regional association plot of donor chromosome 10 LINC02628 region 
Regional plot of the chromosome 10 associated locus with, from the top, GWAS P-value (SNPs are colored based on r 2), 
CADD score, RequlomeDB score and eQTL P-value across multiple datasets. eQTLs are plotted per gene and colored 
based on tissue types. In the plots of CADD score, RegulomeDB score and eQTLs, SNPs which are not in LD with the 
lead SNP are colored gray. 15-core chromatin states for Blood and T-cells are blood are shown with the states color-coded 
and shown in the legend at the far right. Significant Hi-C data loops across 21 tissues from GSE87112 are shown at the 
bottom, these are re-processed data (output of Fit-Hi-C) from https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE87112 

https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE87112




Supplemental Figure 10. DRM Regional association plot of donor chromosome 5 CT49 region
Regional plot of the chromosome 5 associated locus with, from the top, GWAS P-value (SNPs are colored based on r 2), 
CADD score, RequlomeDB score and eQTL P-value across multiple datasets. eQTLs are plotted per gene and colored 
based on tissue types. In the plots of CADD score, RegulomeDB score and eQTLs, SNPs which are not in LD with the 
lead SNP are colored gray. 15-core chromatin states for Blood and T-cells are blood are shown with the states color-coded 
and shown in the legend at the far right. Significant Hi-C data loops across 21 tissues from GSE87112 are shown at the 
bottom, these are re-processed data (output of Fit-Hi-C) from https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE87112 

https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE87112




Supplemental Figure 11. Q-Q plots of SNP association by cohort 1, cohort 2 and TRM 
Observed p-values for all SNPs are plotted in grey against expected p-values for meta-analysis. From left to right, cohort 1, cohort 2 and 
meta-analysis. The top row are qqplots of p-values from recipient associations with TRM, the middle row are qqplots of p-values for donor 
associations with TRM, the bottom row are qqplots of p-values for donor-recipient mismatch associations with TRM.   



Supplemental Figure 12. Cumulative incidence of TRM, and the competing risk DRM, by allele mismatches at SNP rs16858805 for 
A) Cohort 1, B) Cohort 2, C) both Cohorts combined.  Typed SNP rs16858805 is in perfect LD (r2=1.0) with imputed SNP rs75868097 in 
chromosome 4.   



Supplemental Figure 13. TRM regional association plot of recipient chromosome 7 PILRB/PILRA region 
Zoomed in regional plot of the chromosome 7 associated locus with, from the top, GWAS P-value (SNPs are colored 
based on r 2), CADD score, RequlomeDB score and eQTL P-value across multiple datasets. eQTLs are plotted per gene 
and colored based on tissue types. In the plots of CADD score, RegulomeDB score and eQTLs, SNPs which are not in LD 
with the lead SNP are colored gray. 15-core chromatin states for Blood and T-cells are blood are shown with the states 
color-coded and shown in the legend at the far right. Significant Hi-C data loops across 21 tissues from GSE87112 are 
shown at the bottom, these are re-processed data (output of Fit-Hi-C) from 
https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE87112 

https://www.ncbi.nlm.nih.gov/geo/query/acc.cgi?acc=GSE87112
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