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Visualization and Modeling of Transcriptional Bursting By
Live Cell Imaging ABIGAIL FIGUEROA, BRYSON GRAY, JOHN MARTIN,
MICHAEL POOL, MATTHEW FERGUSON, Boise State University — Recent
high-resolution contact mapping has made it possible to see the 3D organization
of the nucleus on an unprecedented length scale (at 1kb resolution)[1,2]. Since the
average human gene is 12kb, this information is finally below a critical limit, and we
are now in a position to understand the principles underlying epigenetic program-
ming. One of the challenges of understanding the regulation of gene expression is
developing tools and protocols that capture the complex spatiotemporal dynamics
of these functions without compromising sampling rates, timescales, visibility of the
sample, and all within a single living cell. The goal of our project is to develop
a protocol for using 3D orbital tracking microscopy and in vivo RNA labeling to
provide measurements of the cooperative binding of transcription factors and repro-
gramming of the human genome at a single active transcription site within a living
cell. Using coarse grained modeling, GPU acceleration and Hi-C data, we intend
to develop a dynamic model of the human genome to test an enhancer promoter
looping model for transcriptional bursting and epigenetic regulation.
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