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Tumor whole genome DNA methylation
profiling by bisulfite sequencing

 ~ 10K samples profiled by Illumina Infinium

27K & 450K microarray platforms within TCGA Samp|e Sample
projects.
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Tumor heterogeneity in WGBS
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Learning epistate mixture based on Expectation Maximization (EM)
Extended from allelic methylation model (Fang et al, PNAS 2012)



Estimating within-sample epistate frequencies
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Using epistates to identify DMRs
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Genome-wide scanning for epistates
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Estimating tumor purity based on epistate frequencies
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Epistate estimate tumor purity highly
correlated with ABSOLUTE estimation

Purity estimation from ABSOLUTE

(Carter et al, NatGen 2012; Zack et al, NatGen 2013)
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Epistates can be detected at low frequency
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Epistate DMR example: Epigenetically silenced distal element (SMAD3)
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We developed single-molecule
epistate method for analyzing
multiple WGBS samples/tumors.

Epistate applications:

— Methylation-based tumor purity
estimation.

— Differentially Methylated Regions
finding reveals epigenetically
silenced (regulatory) regions at
(low) epistate frequencies.
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