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/ Welcome

* Objectives
— We want to tell the community about the
ENCODE resource

— We want to hear community experiences and
suggestions
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L ENCODE:

Encyclopedia Of DNA Elements

* |dentify all candidate functional elements in
the genome

 Make resource freely available to community
for use in studies of:

— genetic basis of disease
— gene regulation



Rationale and Resource Using ENCODE Accessing ENCODE

ENCODE Data Types

7~ RNA
polymerase

WGBS Computational 5
oL Dl S ChIP-seq RRBS predictions and || RNA-seq EII;DIP >€q
ChIA-PET | { FAIRE-seq methyl450k RT-PCR -seq

MG%%
-*_ ‘ = == =

Long-range regulatory elements Promoters Transcripts
(enhancers, repressors/
silencers, insulators)

Hypersensitive CH

. s

Modified from PLoS Biol 9:e1001046, 2011
Science 306:636, 2004



Rationale and Resource

¥ Non-coding DNA Is Important

For Disease

* About 90% of GWAS findings lie outside of
protein-coding regions

* About 80% of heritability for common diseases
found in regulatory regions

* Non-coding DNA variants are known to cause
human diseases and alter human traits

— Fragile X Syndrome

— ALS (amyotrophic lateral sclerosis)

Stamatoyannopoulos, Science 337:1190, 2012
Gusev, Am J Hum Gen 95:535, 2014

PMID: 17477822

PMID: 25679767
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Richer Maps Provide More
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Information

Scale 58 kb} | haig
chrs: 131,900, 00| 131,958, aaa| 132, 800, 808|
UCSC Genes tRNAS & COmparative Genomics)
ILS{ RADSH B33 IL13 Ha IL4 g4
[RADS BR T8 . - e et H-—+= IL4 s
RADS B B33 Ho—-mm KIF3A
KIF3A
KIF3A
KIF3A
KIF3A
NHGRI Catalog of Fublished Genome-Wide Association Studies
rs4143332 | rs2244812 | rs2646704 | rs1295686 |
rs129S686 |
rs2e541 |
rs26541 |
rs28541 |
Transcription Factor ChIP-seq ‘
Txn Factor ChIF || | 1 hl Errrnm il |
Digital DNasel Hypersensitivity Clusters in tes from ENCODE ‘
DNase Clusters || | | HOEEre e
S8 _ H3K4Mel Mark (Often Found Near Regulatord Elementih lines from ENCODE
Ladered H3K4Mel |
a _ A Ll A M
188 _ H3K27AC Mark (Often Found Near Active Regulatory E cell lines from ENCODE
Layered H3K27AC
o _ M. . - A "
258 _ Th2 WhS4553284 DNasel DGF Raw Signa
@ 553204 Raw l l
o R | Ot |




Rationale and Resource Using ENCODE Accessing ENCODE

Richer Maps Provide More
Information

Scale
chrS:

rs4143832

Txh Factor ChIF

DNase Clusters
S8 _

188 _

Layered H3K27AC
8 _

258

@ sE3004 Raw

1

Layered H3K4Mel
a _ A Ll A M

58 Kb} | h219
131,900, 068| 131,950, a0 132,000, 609
UCSC Genes (RefSeq, UniPFrot, CCDS, Rfam, tRNAS & Comparati

sl I

sl adssh T PR safgbodoghnl J. L. IF3A
KIF3A
KIF3A
KIF3A
KIF3A

NHGRI Catalog

| rs2244012 |
rs26541 |
rs26541 |
rs28541 |
Transcription Factor ChIP-seq ‘
]| | 11 [ ) Errrnm il |
Digital DNasel Hypersensitivity Clusters in tes from ENCODE
I B EEre mncrren

H3K4Mel Mark (Often Found Near Regulatoryd ElementiD lines from ENCODE

lines from ENCODE

cell

H3K27AC Mark (Often Found Near Active Regulatory E

Al e i :

Th2 WhS4553264 DNasel DGF Raw Sigha
Jl‘————Lu—‘uAllJ - l J




T Using ENCODE
U Standard ENCODE Use Cases:

Hypothesis Generation

* Prediction of causal variants/regulatory elements
* Prediction of target genes

* Prediction of target cell types

* Prediction of upstream regulatory factors

* Prediction of mechanism for phenotype changes

» Genetic v. epigenetic

> Germline v. somatic
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Publications Using ENCODE Data

Hundreds of Consortium
publications

Over 1000 community
publications using
ENCODE data:

~440 Human Disease mmmm—p

~600 Basic Biology
~200 Methods/Software
Development

11 https://www.encodeproject.org
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Accessing ENCODE

e 1000s of shared datasets
— No embargo

— High quality
— Uniformly processed

* Sharing software
* Data interoperability

* Informed consent for unrestricted-access
sharing of genomic data
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International Human Epigenome

Consortium (IHEC)
e Data Portal: http://epigenomesportal.ca/ihec/

e Goal: Coordinate production of 1000 human
epigenome maps for cellular states relevant to
health and disease http://ihec-epigenomes.org

* Can view by consortium, by assay, by cell type

ROADMAP ENCODE
\ eplgenomlcs
PROJECT

(Z;:EIJEL :;P

ternatonal M.n.u genome Consoni

e Data from 7 consortia
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Summary- Accessing ENCODE
Resources

 ENCODE portal https://www.encodeproject.org

— Display/download ENCODE and Roadmap Epigenomics data
— Data Standards
— Software tools
— Publications
— Encyclopedia prototype
e ENCODE Analysis Tools
— RegulomeDB http://regulomedb.org/

— HaploReg http://www.broadinstitute.org/mammals/haploreg/

— Regulatory Elements Database http://dnase.genome.duke.edu
— RegulomeDB GWAS Database http://www.regulomedb.org/GWAS/

e ENCODE Tutorials

— http://www.genome.gov/27553900

— https://www.encodeproject.org/tutorials/
http://www.ncbi.nlm.nih.gov/pubmed/25762420

* ENCODE mailing list :
— https://mailman.stanford.edu/mailman/listinfo/encode-announce
* |HEC resources

— IHEC Home Page http://ihec-epigenomes.org
— IHEC Data Portal http://epigenomesportal.ca/ihec/
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