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            Abstract
We sought to identify susceptibility genes for high-grade serous ovarian cancer (HGSOC) by performing a transcriptome-wide association study of gene expression and splice junction usage in HGSOC-relevant tissue types (Nâ€‰=â€‰2,169) and the largest genome-wide association study available for HGSOC (Nâ€‰=â€‰13,037 cases and 40,941 controls). We identified 25 transcriptome-wide association study significant genes, 7 at the junction level only, including LRRC46 at 19q21.32, (Pâ€‰=â€‰1â€‰Ã—â€‰10âˆ’9), CHMP4C at 8q21 (Pâ€‰=â€‰2â€‰Ã—â€‰10âˆ’11) and a PRC1 junction at 15q26 (Pâ€‰=â€‰7â€‰Ã—â€‰10âˆ’9). In vitro assays for CHMP4C showed that the associated variant induces allele-specific exon inclusion (Pâ€‰=â€‰0.0024). Functional screens in HGSOC cell lines found evidence of essentiality for three of the new genes we identified: HAUS6, KANSL1 and PRC1, with the latter comparable to MYC. Our study implicates at least one target gene for 6 out of 13 distinct genome-wide association study regions, identifying 23 new candidate susceptibility genes for HGSOC.
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                    Fig. 1: Study schema.[image: ]


Fig. 2: Ovary-specific TWAS association for ARL17A.[image: ]


Fig. 3: SpTWAS association at PRC1 implicates a new target gene independent of genetic effects on total expression.[image: ]


Fig. 4: CHMP4C splicing is associated with the EOC risk allele.[image: ]


Fig. 5: Functional analyses show evidence of essentiality for three TWAS/spTWAS genes.[image: ]
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              Code, documentation for all methods and all trained TWAS models for all genes and splice variants have been made available on the TWAS/FUSION website (http://gusevlab.org/projects/fusion/). Full TWAS association statistics have been made available in an interactive database available at http://www.twas-hub.org..
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