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The human genome is a 2 meter long object compacted and sequestered into a ~5 micron nucleus. We have
develop divers methods, including ATAC-seq and single cell ATAC-seq to explore the ~2% of the genome
open to the binding of trans-acting regulatory proteins. We have applied these methods to understanding
human gene regulation in health and disease. I will discuss applications of open chromatin analysis in
cancer, blood development, and development of human fetal brain and heart. Open chromatin maps in
these tissues also provide direct interpretability of the impact of both rare and common human genetic

variation on regulatory elements in the genome, as well as impacted genes.
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highly interdisciplinary research links molecular biology, computer science, bioengineering, and genomics a to
understand how the physical state of the human genome controls gene regulation and biological state. Efforts in his
lab are split between building new tools to leverage the power of high-throughput sequencing and cutting-edge
microscopies, and bringing these new technologies to bear against basic biological questions of genomic and
epigenomic regulation. His long-term goal is to unlock an understanding of the physical “regulome” — i.e. the factors
that control how the genetic information is read into biological instructions — profoundly impacting our understand-
ing of how cells maintain, or fail to

maintain, their state in health and disease.



