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3D Genome Organization is Integral to Genome Function
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3D Genome Organization and Human Disease
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Using Proximity Ligation to Assay 3D Genome Organization
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Many variations on the concept of Proximity Ligation
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4C-seq data: “one vs all”
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ChIA-PET, HiChIP, PLAC-seq: “many-vs-many”, or “many-vs-al

Proximity Ligation + IP for protein of interest
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(bioRxiv 074294; doi: http://dx.doi.org/10.1101/074294)
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Hi-C data: “all-vs-all”

Lieberman-Aiden, et al. Science. 2009, Rao et al. Cell. 2014
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High throughput Chromatin Conformation Capture
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Topologically Associating

Domains (TADs)
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A bit more about Topologically Associating Domains (TADs)
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* Genome is organized into ~2000 TADs (1-2Mb)
* Highly consistent between cell types

* CTCF & other mechanisms maintain boundaries
e Highly conserved from mouse to human
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Topologically Associating Domains (TADs) as regulatory units
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TADs constrain Enhancer-Promoter interactions
TADs divide the genome functional units that are often co-regulated

Lupidiiez et al.
Trends in Genetics.
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Summary
* 3D Genome is Integral to genome function & gene regulation.

* Proximity ligation has given rise a series of genomic
technologies to assay 3D genome organization.
e Differ in scope, scale, and resolution.

* Key discovery: The interphase genome is organized into TADs

* Important to consider TADs when thinking about the consequences of
structural and non-coding mutations (or variants).
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