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            Abstract
We simultaneously investigated the genetic landscape of ankylosing spondylitis, Crohn's disease, psoriasis, primary sclerosing cholangitis and ulcerative colitis to investigate pleiotropy and the relationship between these clinically related diseases. Using high-density genotype data from more than 86,000 individuals of European ancestry, we identified 244 independent multidisease signals, including 27 new genome-wide significant susceptibility loci and 3 unreported shared risk loci. Complex pleiotropy was supported when contrasting multidisease signals with expression data sets from human, rat and mouse together with epigenetic and expressed enhancer profiles. The comorbidities among the five immune diseases were best explained by biological pleiotropy rather than heterogeneity (a subgroup of cases genetically identical to those with another disease, possibly owing to diagnostic misclassification, molecular subtypes or excessive comorbidity). In particular, the strong comorbidity between primary sclerosing cholangitis and inflammatory bowel disease is likely the result of a unique disease, which is genetically distinct from classical inflammatory bowel disease phenotypes.
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                    Figure 1: Discovery of 27 new genome-wide significant disease associations (Pdisease < 5 × 10−8) for ankylosing spondylitis, Crohn's disease, psoriasis, PSC and ulcerative colitis.[image: ]


Figure 2: Heritability explained per risk variant for 244 independent multidisease association signals identified through cross-disease subset-based association meta-analysis.[image: ]


Figure 3: Identification of drug-targeted genes in a core disease protein-protein interaction network.[image: ]


Figure 4: Estimation of Immunochip-wide pleiotropy (excluding the MHC region) between the five diseases under study.[image: ]
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