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Five methods to prioritize target genes in GWAS loci
TWAS
TWAS is a method that combines transcriptome gene expression data with genetic data from GWAS to identify gene-based associations for complex traits1. We used S-PrediXcan2 to perform TWAS analysis in 49 tissues from GTEx v8, including the primary causal tissues for COVID-19 (lung and whole blood). S-MultiXcan leverages shared eQTLs across tissues and contexts to improve the ability to identify potential target genes3. Genes with TWAS p-value below the Bonferroni-corrected cutoff (0.05/total number of tests) were selected as prioritizing genes. 
PoPS
PoPS is a similarity-based gene prioritization method that uses GWAS summary statistics and incorporates data from publicly available RNA-seq datasets, curated pathways, and predicted protein-protein interactions4. We utilized the PoPS results from COVID-19 HGI to select prioritized genes. 
ABC Model
    GWAS has identified thousands of non-coding causal variants that may affect enhancers. 3D chromatin interactions can map enhances and their target genes. The ABC model recently developed to predict enhancer-promoter connections with CRISPR perturbation validation5, created enhancer-gene maps in 131 human cell types and tissues6. To identify prioritized genes, we mapped the fine-mapping variants from the six COVID-19 HGI cohorts into the 131 cell-types enhancer-gene map6. We checked if causal variants were found in the enhancer region with an ABC score greater than 0.02. 

COGS
[bookmark: OLE_LINK7][bookmark: OLE_LINK6]Capture Hi-C Omnibus Gene Score (COGS) is a gene prioritization strategy that uses 3D chromosomal interactions to rank potential disease-associated genes and tissues in 17 human primary blood cell types7. We downloaded the COGS results from COVID-19 HGI and selected the putative target genes with COGS prioritization above the cutoff of 0.3.
PPI
[bookmark: OLE_LINK11][bookmark: OLE_LINK12][bookmark: OLE_LINK8][bookmark: OLE_LINK9][bookmark: OLE_LINK10]    Gordon et al. identified 332 high-confidence protein-protein interactions (PPIs) between SARS-CoV-2 and human proteins8. We integrated the 332 PPIs with the proteins from the nearest genes in each GWAS locus. We used the Molecular Interaction Search Tool (MIST)9 to identify the PPIs between the nearest genes from each GWAS locus and the 332 high-confidence PPIs identified by Gordon et al. MIST is a comprehensive resource on molecular interactions and infers interactions using other supporting evidence and similar genes through correlation analysis.  The results of PPIs between 42 prioritized genes and 332 Viral-Host PPIs are shown in Supplementary Table 2.
DockCoV2
Visualization for docking results in DockCoV2
The docking results were further processed to build a protein heatmap corresponding to the affinity score with the ligand docking positions. Next, we applied the NGL viewer tool10 to demonstrate the protein heatmap of drug-protein docking results interactively in the DockCoV2 database (https://dockcov2.org/drugs/). Five search spaces are displayed to provide sophisticated visualization of the potential docking poses. 

Literature mining in DockCoV2
To mine relations between drugs and genes in the literature related to COVID-19, we processed about 160 thousand PMC-OA full-text articles collected by COVID-19 Open Research Dataset (CORD-19)11. We downloaded the dataset version on 31 May 2021 to extract all variations and their associated entities (i.e., gene, disease, and chemical). Herein, we used the pre-trained BioBERT model from the pubmedKB12 to annotate biomedical entities and then used GNormPlus13 and tmChem14 to normalize gene, disease, and drug entities, respectively. Finally, we extracted the sentences containing given entity pairs based on co-occurrence and returned the PubMed Unique Identifier (PMID) results for further reading.
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