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ABSTRACT:

Precision medicine requires comprehensive analysis of the molecular drivers of a disease for individual
patfients and use of the information to devise therapeutic procedures. In the post-genome era, such
analysis benefits fremendously from decreasing cost of next-generation sequencing and improvement in
big data processing. However, critfical technical barrier still exists for establishing genome-wide profiles
using tiny amounts of samples extracted from patients and lab animals. In this seminar, | will discuss our
efforts on using microfluidics as a versatile platform for profiling epigenomes based on a low number of
cells in the context of precision medicine. The epigenome furns on and off genes in a highly dynamic
fashion and forms another layer of regulation on top of gene sequence. We developed MOWChIP-seq to
profile histone modifications using as few as 100 cells (2015 Nature Methods). We also explored
incorporating sonication-based shearing and immunoprecipitation for improved integration of these
assays. These new technologies will generate insights into disease processes and help create personalized
tfreatment strategy.
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