Charting the epigenomic landscape
of human transposable elements

Erica Pehrsson, PhD
Lab of Ting Wang
Washington University in St. Louis
June 2, 2017



Transposable elements (TEs) encode
regulatory elements

Proportion of human genome

13% * TEs comprise ~45% of the

human genome
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e Overlap 18% of transcription
start sites, 44% open chromatin
regions (Djebali 2012, Jacques 2013)



TEs contributed innovations to regulatory networks
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Impact of TEs on gene regulation and chromatin architecture
— main interest/focus of our lab

Innovation in gene
regulatory networks

TE




ENCODE4 UO1

Goal: to develop and apply computational methods specifically
designed to analyze TEs as a source of regulatory sequences using
ENCODE data.

1. To quantify the contribution of TEs to gene regulatory networks
2. To better understand the role of TEs in shaping genome topology

3. To identify sequence features that control epigenetic and regulatory
properties of TEs

4. To create a public resource that allows investigators to display, analyze,
compare, and integrate ENCODE data and their own data on TEs

WashU: Wang, Cohen, Saccone, Zhang
Utah=> Cornell: Feschotte



TEs encode 20% of transcription factor binding
sites in human and mouse
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TEs encode tissue-specific
enhancers in normal tissue

* TE subfamilies exhibit tissue-specific
DNA hypomethylation

* Correlates with enhancer epigenetic
marks, transcription factor binding sites

* Enriched near tissue-specific genes

* Examples
e LFSINE (brain)
* LTR77 (blood)
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TEs encode complex cis-regulatory modules — a
battery of cooperating TFBSs
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Outstanding questions

What is the overall contribution of TEs to gene regulation?
How many TEs possess the potential to be regulatory?

How specific is TE activity to tissues or cell types?

Which TEs perform regulatory roles?

How do TEs evolve — obtain or lose — their regulatory capacity?

o Uk wh e

Are regulatory functions conserved between species?



Profiling regulatory role of TEs using Roadmap
Epigenomics Project data
QiR
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TEs have a large contribution to active

and regulatory chromatin states

727 reference epigenomes
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50% of TEs can be in an active regulatory state
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TE activity is cell type-specific
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Enhancer activity differs by sample type
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