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Abstract Workflow

Use case 1: CD4+ T cells from children with food allergy  

Use case 2: human  lung cancer

Emerging evidence has revealed the regulatory roles of
DNA methylation (DNAme) on protein-coding genes and
non-coding RNAs, and recent technologies enable genome-
wide quantification of DNAme in large human cohorts. This
creates the need to use a model-based computational
approach to resolve the epigenetic heterogeneity in large
human cohorts and to pinpoint the individuals carrying
differential methylation profiles. Here we developed EpiMix,
a comprehensive tool for population-level analysis of
DNAme. EpiMix allows us to detect abnormal DNAme that
were presented in only small subsets of a patient cohort
and to identify DNAme-associated disease subtypes.
Furthermore, we applied this model-based approach to
identify abnormal DNAme at functionally diverse genomic
elements, including cis-regulatory elements within protein-
coding genes, distal enhancers, and genes encoding
microRNAs and lncRNAs. In two separate studies, we
showed that EpiMix discovered novel epigenetic
mechanisms underlying childhood food allergy and survival-
associated, methylation-driven non-coding RNAs in non-
small cell lung cancer. EpiMix is available as an R package
and a web-based tool: https://epimix.stanford.edu
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Conclusion

EpiMix web application: https://epimix.stanford.edu

EpiMix is a comprehensive tool for genome-wide analysis of DNA
methylation. It can be used to identify methylation-associated
disease subtypes and improve patient classification. The
application of EpiMix has the potential to discover novel epigenetic
biomarkers and therapeutic targets for personalized medicine.
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