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o Encyclopedia of DNA Elements

! (ENCODE)

NHGRI-funded consortium

Goal: delineate all functional elements in the human
genome

Wide array of experimental assays

Three Phases: 1) Pilot 2) Scale Up 1.0 3) Scale up 2.0

The ENCODE Project Consortium. An Integrated Encyclopedia of
DNA Elements in the Human Genome. Nature 2012
Project website: http://encodeproject.org
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Experimental Assays
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RNA-Sequencing

MRNA
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Functional data: ChIP-seq
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Functional data: DNase-seq
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Functional data: DNase footprints
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Ross Hardison, Belinda Giardine

Examples of Signal Tracks
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Expression Array
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ENCODE Uniform Analysis Pipeline

Anshul Kundaje, Qunhua Li, Michael Hoffman, Jason Ernst, Joel Rozowsky, Pouya Kheradpour
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Raw genome coverage of elements

Element Type Coverage Cumulative '
Coverage | Region

Exons 3% 3%

Chip-seq bound motifs 4.5% 5%

DNasel Footprints 5.7% 9%

Chip-seq bound regions 8.1% 12%

DNasel HS regions 15.2% 19.4%

Histone Modifications (*) 44% 49%

RNA 02% 80% Bound Motif/
(* excluding broad marks) Footprint

(Union over all experiments and cell types)



ENCODE Integrative Segmentations
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Median Reporter Expression, K562

Experimental Confirmation of New Enhancers

Jason Gertz, Barbara Wold, Rick Myers, Len Pennacchio
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H3k9ac: upstream exon

H3k%ac: downstream exon
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Number of elements
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Steve Wilder

Most aggressive

fit for saturation
suggests a maximum
of 50% of elements
discovered

Likely to be lower due
to inaccessible cell
types etc



Discovering functional genome segments

Michael Hoffman, Jason Ernst, Bill Noble, Manolis Kellis
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Irreproducible Discovery Rate
(I D R) Ben Brown, Qunhau Li, Peter Bickel

If one re-ran the experiment, what is the probability one
would observe the same element at this rank or better

Uses ranked element lists from two replicates, and makes
the assumption that there Is noise at the bottom of the rank

Chip-seq Dnase-seq



