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ABSTRACT BODY: 
Abstract Body:  DNA methylation was the first epigenetic mechanism studied and remains the most investigated to
date. One major goal of studying DNA methylation using data from high throughput assays such as bisulfite
sequencing (BS-seq) or microarrays is to detect differentially methylated regions (DMRs) between two conditions of
interest, such as diseased and normal. DMRs are of great biological relevance because they can provide strong
evidence for association with gene expression and are frequently studied in cancer research. However, since solid
tumor tissues not only contain tumor cells but also cells of other types (e.g. normal, stromal, and immune), DNA
methylation from BS-seq or microarray is in fact a mixture from multiple cell types. As such, differential methylation
signals between tumor cells and normal cells may be masked, leading to reduced power for detecting DMRs. In this
talk, I will describe BCurve, a Bayesian curve credible banks method for detecting DMRs that take tumor cell purity
into consideration. In addition, influential covariates, such as age, sex, and race, can also be accounted for. I will
describe preliminary results using simulated and The Cancer Genome Atlas data.
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ABSTRACT BODY: 
Abstract Body:  Characterization of distinct histone methylation and acetylation binding patterns in promoters and
prediction of novel regulatory regions remains an important area of genomic research, as it is hypothesized that
distinct chromatin signatures may specify unique genomic functions. However, methods that have been proposed in
the literature are either descriptive in nature or are fully parametric and hence more restrictive in pattern discovery. In
this article, we propose a two-step non-parametric statistical inference procedure to characterize unique histone
modification patterns and apply it to analyzing the binding patterns of four histone marks, H3K4me2, H3K4me3,
H3K9ac, and H4K20me1, in human B-lymphoblastoid cells. In the first step, we used a functional principal component
analysis method to represent the concatenated binding patterns of these four histone marks around the transcription
start sites as smooth curves. In the second step, we clustered these curves to reveal several unique classes of
binding patterns. These uncovered patterns were used in turn to scan the whole-genome to predict novel and
alternative promoters. Our analyses show that there are three distinct promoter binding patterns of active genes.
Further, 19654 regions not within known gene promoters were found to overlap with human ESTs, CpG islands, or
common SNPs, indicative of their potential role in gene regulation, including being potential novel promoter regions.
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