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    Abstract
Knowledge of trans-acting expression quantitative trait loci (trans-eQTLs) regulating distant target genes can reveal biological mechanisms that link single nucleotide polymorphisms (SNPs) with complex traits. However, identifying trans-eQTLs is challenging because their effect sizes are typically small and simple regression of millions of SNPs against each gene expression imposes a severe multiple testing burden. Here we present Tejaas, an efficient method to discover trans-eQTLs using L2-regularized ‘reverse’ multiple regression of the gene expressions against each SNP. Tejaas aggregates evidence of small trans-effects from all distant target genes simultaneously while being robust against the strong correlation of the gene expressions. Tejaas, coupled with a novel k-nearest neighbors algorithm for unsupervised confounder correction, discovers 18 851 unique trans-eQTLs across 49 tissues from the GTEx (v8) data. They are enriched in several functional signatures, including mediation via proximal genes, chromatin accessibility and occurrence in enhancer and promoter regions. Several trans-eQTLs overlap with disease-associated SNPs and reveal underlying transcriptional regulation mechanism. Tejaas is available at https://github.com/soedinglab/tejaas
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