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Integrative statistical approaches for the analysis of
whole-genome sequencing data

Abstract: Continuous advances in massively parallel sequencing
technologies make large whole-genome sequencing studies
increasingly feasible, including the NHLBI Trans-Omics for Precision
Medicine (TopMed) and UK Biobank studies. The analysis of such
data is challenging due to the large number of rare variants in
noncoding regions of the genome, our poor understanding of their
functional effects, and the lack of natural units for testing (e.g. the
analogue of genes in coding regions). In this talk | will describe some
of our effort to address these challenges using statistical and
computational approaches. In particular, | will discuss a scan statistic
method to simultaneously detect the existence, and estimate the
location of the association at genome-wide scale. Our method can
incorporate a large number of functional annotations of genetic
variants for improved power to identify the signals in noncoding
regions. | will show applications to several datasets, including whole-genome sequencing data in
the Simons Simplex Collection (SSC) and TopMed studies.
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