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m Encyclopedia of DNA Elements
| (ENCODE)

NHGRI-funded consortium

e 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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Chip-seq (180 TFs
+ Histone marks;

Experimental Assays
1770 data sets)

RNA-seq (418)
DNAse-seq (318)
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RNA-Sequencing

MRNA
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Functional data: ChlIP-seq
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Functional data: DNase-seq

DNasel
hypersensitivity

Sequence peak
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Region of open chromatin



Functional data: DNase footprints
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Ross Hardison, Belinda Giardine

Examples of Signal Tracks

Human Feb. 2009 (GRCh37/hg19) chr5:39,274,501-40,819,500 (1,545,000 bp)
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Expression Array

RNA
Open chromatin

Histone Mods

TFs

ENCODE Dimensions

Methylation
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Mouse Datasets Produced and Released

_____|stissueorcell types # of data sets

Histone Modifications 33

Transcription Factor 29 109 299
RNA-Seq 69 104 193
DNase-Seq 55 55 127
Replication Timing 18 18 33

ChIP Controls 34 36 108

Total 123 479 1070



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)



Number of elements
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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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K562 Whole-genome
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What’s Next- Enhancing ENCODE

1) Deep analysis of six cell lines/tissues
Cancer: K562, MCF7/
Diploid: GM12878, H1 ES Cells
Tissues: Liver, Brain

2) More limited coverage of hundreds of other cell types
and tissues (RNA-Seq, DNAaseHS, etc)

3) Some mouse data

Many investigators same as ENCODE2 + Brenton Graveley-a
few others



What's Next- Species Comparisons

1) modENCODE/ENCODE Comparison

Worms, Flies, Human

Hundreds of worm and fly datasets (e.g. >250 C.
elegans TF ChIP-Seq datasets)

2) MouseENCODE-humanENCODE Comparison
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