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            Abstract
Transcriptome-wide association studies using predicted expression have identified thousands of genes whose locally regulated expression is associated with complex traits and diseases. In this work, we show that linkage disequilibrium induces significant geneâ€“trait associations at non-causal genes as a function of the expression quantitative trait loci weights used in expression prediction. We introduce a probabilistic framework that models correlation among transcriptome-wide association study signals to assign a probability for every gene in the risk region to explain the observed association signal. Importantly, our approach remains accurate when expression data for causal genes are not available in the causal tissue by leveraging expression prediction from other tissues. Our approach yields credible sets of genes containing the causal gene at a nominal confidence level (for example, 90%) that can be used to prioritize genes for functional assays. We illustrate our approach by using an integrative analysis of lipid traits, where our approach prioritizes genes with strong evidence for causality.
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                    Fig. 1: Illustration of the induced correlation structure for predicted expression.[image: ]


Fig. 2: Simulation diagram for alternative and null scenarios.[image: ]


Fig. 3: Credible gene sets are well calibrated in simulations.[image: ]


Fig. 4: FOCUS credible sets alleviate bias in confounding simulations.[image: ]


Fig. 5: FOCUS accurately prioritizes causal genes in simulations.[image: ]


Fig. 6: 1p13 locus for LDL.[image: ]
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                Code availability

              
              FUSION TWAS method (http://www.gusevlab.org/projects/fusion/) and FOCUS fine-mapping methods (http://github.com/bogdanlab/focus).

            

Data availability

              
              Data used in this study are available at the following links: TWAS eQTL weights (http://www.gusevlab.org/projects/fusion/), TWAS and fine-mapping results (http://github.com/bogdanlab/focus_paper/), and lipid GWAS summary data (http://lipidgenetics.org/).
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