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            Abstract
If trait-associated variants alter regulatory regions, then they should fall within chromatin marks in relevant cell types. However, it is unclear which of the many marks are most useful in defining cell types associated with disease and fine mapping variants. We hypothesized that informative marks are phenotypically cell type specific; that is, SNPs associated with the same trait likely overlap marks in the same cell type. We examined 15 chromatin marks and found that those highlighting active gene regulation were phenotypically cell type specific. Trimethylation of histone H3 at lysine 4 (H3K4me3) was the most phenotypically cell type specific (P < 1 Ã— 10âˆ’6), driven by colocalization of variants and marks rather than gene proximity (P < 0.001). H3K4me3 peaks overlapped with 37 SNPs for plasma low-density lipoprotein concentration in the liver (P < 7 Ã— 10âˆ’5), 31 SNPs for rheumatoid arthritis within CD4+ regulatory T cells (P = 1 Ã— 10âˆ’4), 67 SNPs for type 2 diabetes in pancreatic islet cells (P = 0.003) and the liver (P = 0.003), and 14 SNPs for neuropsychiatric disease in neuronal tissues (P = 0.007). We show how cell typeâ€“specific H3K4me3 peaks can inform the fine mapping of associated SNPs to identify causal variation.
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                    Figure 1: Overview of the statistical approach.[image: ]


Figure 2: Evaluating the significance of phenotypic cell type specificity for different marks.[image: ]


Figure 3: SNPs for four complex traits overlap H3K4me3 marks in specific cell types.[image: ]


Figure 4: Cell type specificity for four sets of SNPs.[image: ]


Figure 5: Selected phenotypically associated loci with high cell type specificity.[image: ]
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