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            Abstract
Chronic kidney disease (CKD), a condition in which the kidneys are unable to clear waste products, affects 700 million people globally. Genome-wide association studies (GWASs) have identified sequence variants for CKD; however, the biological basis of these GWAS results remains poorly understood. To address this issue, we created an expression quantitative trait loci (eQTL) atlas for the glomerular and tubular compartments of the human kidney. Through integrating the CKD GWAS with eQTL, single-cell RNA sequencing and regulatory region maps, we identified novel genes for CKD. Putative causal genes were enriched for proximal tubule expression and endolysosomal function, where DAB2, an adaptor protein in the TGF-β pathway, formed a central node. Functional experiments confirmed that reducing Dab2 expression in renal tubules protected mice from CKD. In conclusion, compartment-specific eQTL analysis is an important avenue for the identification of novel genes and cellular pathways involved in CKD development and thus potential new opportunities for its treatment.
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                    Fig. 1: Summary of kidney compartment–based eQTL analysis.[image: ]


Fig. 2: Compartment-specific eQTLs show greater cell-type specificity and enrichment for distal regulatory elements.[image: ]


Fig. 3: A CKD-associated GWAS SNP (rs11959928) specifically influences DAB2 levels in human kidney tubules.[image: ]


Fig. 4: Functional annotation of the genomic area around rs11959928.[image: ]


Fig. 5: Tubule-specific expression of Dab2 influences kidney disease development in mice.[image: ]
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                Data availability

              
              The eQTL data is publicly available at http://susztaklab.com/eqtl. RNA-seq data have been deposited in the Gene Expression Omnibus (GEO) with the accession code GSE115098. As the samples were collected from de-identified kidney tissue samples, no consent was obtained to share individual-level genotype data.
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