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Summary. ​GWAS variants commonly map to DNA regulatory regions, many of which 
are located away from their target genes, coming into their proximity through 3D 
chromosomal interactions. We previously generated high-resolution Capture Hi-C 
data on the chromosomal contacts involving all annotated gene promoters in 17 
human primary blood cell types (including endothelial precursors) and developed 
COGS, a statistical pipeline for GWAS gene prioritisation based on these data 
(Javierre et al., 2016)​. Applying COGS to COVID-19 host GWAS data using the 
same panel of cell types, we prioritise multiple putative associated genes such as 
those known to be involved in immune function (including ​ETS1​, ​IFNAR1/2, OAS3, 
CCR1​ and others) and lung biology (such as ​DPP9​ and ​FOXP4​). Full results are 
listed in the attached data table. These data, used in conjunction with other 
prioritisation approaches, will aid in the understanding of COVID-19 pathology, 
paving the way for novel treatments. 
 
Methods. ​The COGS pipeline ​(Burren et al., 2017; Javierre et al., 2016)​ takes 
GWAS summary data as input, fine-maps it using Wakefield synthesis ​(Wakefield, 
2009)​ and aggregates the resulting posterior probabilities of a variant being casual 
across all promoter-interacting regions detected using Promoter Capture Hi-C data. 
We have run the COGS pipeline using each of the seven COVID-19 host GWAS 
datasets (GRCh37-based release 4, excluding 23andMe data) and 3D Promoter 
Capture Hi-C data in 17 human primary blood cell types ​(Javierre et al., 2016)​. 
Promoter interactions exceeding the CHiCAGO interaction score of 5 ​(Cairns et al., 
2016)​ in at least one cell type were supplied to COGS. 
 
Description. ​We release a data table containing COGS prioritisation scores 
(corresponding to gene-level posterior probabilities of association) for ~42,000 genes 
(including both protein-coding and non-protein coding) (Table S1). We further 
summarised results for each of the seven GWAS in the form of gene-level Manhattan 
plots (Figures S1-S7). The numbers of genes showing high and medium prioritisation 
scores per GWAS are listed in Table S2. Example genomic profiles of SNP-level 
posterior probabilities alongside Promoter Capture Hi-C-detected chromosomal 
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interactions and H3K27ac profiles in potentially causal cell types are shown in 
Figures S7-S10 for four prioritised genes, ​OAS3, IFNAR1,​ ​ETS1, ​ and​ CCR1​ . 
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