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ChromImpute: Two classes of features

) i Same mark in other tissues
Other marks in same tissue
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Features for a mark Features:

* Attarget position and every e Average target mark signal at
25bp left and right until target position in K-nearest
500bp. epigenomes for K=1,...,10

e At 500bp and every 500bp e Separate set of features for
left and right until 20000 distance defined based on each
bp. mark in target epigenome and

local and global distance



ChromImpute: Training and Prediction strategy

Combine in ensemble predictor trained in other cell types
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* Assume no training data for target mark in target epigenome

e Separate regression tree(s) for each epigenome where mark is available
e Restrict features to common marks between target and informant tissue
 Apply each regression tree to target epigenome and average predictions



Browser Visualizations

e Randomly selected 9 -200kb regions to
visualize and one sample for each mark



Browser Screenshots of Random Loci
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Browser Screenshots of Random Loci
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Browser Screenshots of Random Loci
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Browser Screenshots of Random Loci
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Browser Screenshots of Random Loci
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Imputed data is a close match to observed at multiple

. resolution
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Imputed data is a close match to observed at multiple
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Imputed data is a close match to observed at multiple
resolutions
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Observed/ Imputed Data at 2000 Random Posmons
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Chromlmpute Outperforms Two

Stringent Baselines

Observed peaks recovered with imputed signal

Average correlation of observed and imputed signal
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Vast Majority of Individual Data Sets
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Imputed data capture tissue specificity/relationships
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Imputed: Better agreement with TSS and gene annotations

+/-2kb TSS recovery with H3K4me3 Gene recovery with H3K36me3
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Observed/imputed discrepancy = Flag low-quality data
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Predictive Performances Increases for More
Broadly Expressed Genes

Average H3K4me3 Recovery of +/-2kb TSS as a Function

Average H3K36me3 Recovery of Gene Bodies as a Function
of Cell Type Specificity of Gene Expression
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Mark prioritization from imputation performance
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Mark prioritization from imputation performance
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Imputed signal data shows stronger H3K27ac-GWAS associations

16
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Method:

e H3K27ac association for GWAS catalog (Hindorff et al, 2009)

e GWAS-Tissue association vs. all GWAS SNPs (Mann-Whitney test)

e Restrict to 98 common samples (1MB pruned)

Results: Imputed H3K27ac shows higher association than observed

* More significant P-value for most-significant tissue in each trait

e Higher total number of significant tissues across all tissues and traits



Imputation improves trait-relevant tissue association
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Imputation improves trait-relevant tissue association

Imputed H3K27ac
Association (-log,, P)
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Imputation improves trait-relevant tissue association

Positive enrichment with imputed H3K27ac signal Pos. enrich. with observed H3K27ac signal
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Significant Sample-Study Combinations
Additional Marks
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Summary

e Chromimpute method to impute epigenomic data
— Predict data sets not experimentally mapped

— Provides a more robust version of experimentally mapped data

 Imputed data and chromatin states a resource to interpret
locations identified by GWAS
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