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ENCODE Use Cases

* Protocols and Approaches
* Methods development/validation

» Disease association/gene regulation studies
* Affected cell type

» Upstream regulators
» Target gene

e Causal variant

NIH) 3



Non-coding DNA Is Important For
Disease And Gene Regulation

 Vast majority of common disease associations and
heritability appear to lie outside of protein-coding
regions

* Non-coding DNA variants are known to cause human
diseases and alter human traits (FXS, ALS)

Functional information is needed to interpret the role of
genetic variation in human disease, and to apply
genomics in the clinic.

PMID: 22955828, PMID: 25439723, PMID: 23128226
NIH)) PMID: 17477822, PMID: 25679767, PMID: 27569544 4



Many GWAS Associations Lie In Regions
Annotated By ENCODE And Roadmap
Epigenomics Data

A  GWAS SNPs not in GWAS SNPs in DHSs

LD w/ SNPs in DHSs _
(n=1,204)\_ ~ (n=2,931)

- 23.5%

/
GWAS SNPs in perfect LD

with SNPs in DHSs (n=999)

NH) Stamatoyannopoulos, Science 337:1190, 2012 5



Using Tools With ENCODE Data

* Portal

« SCREEN
 HaploReg
 RegulomeDB

* Other tools that incorporate ENCODE Data (e.qg.
CADD, Annovar, JASPAR, Ensembl Variant Effect

Predictor, Ensemble Regulatory Build)
* Tracks

NIH) 6

NHGRI



ENCODE/Roadmap Data
Using HaploReg

HaploReg v4.1 gzBroAD 1

INSTIT

HaploReg is a tool for exploring annotations of the noncoding genome at variants on haplotype blocks, such as candidate regulatory SNPs at disease-associated loci. Using
LD information from the 1000 Genomes Project, linked SNPs and small indels can be visualized along with chromatin state and protein binding annotation from the Roadmap
Epigenomics and ENCODE projects, sequence conservation across mammals, the effect of SNPs on regulatory motifs, and the effect of SNPs on expression from eQTL
studies. HaploReg is designed for researchers developing mechanistic hypotheses of the impact of non-coding variants on clinical phenotypes and normal variation.

Update 2015.11.05: Version 4.1 GWAS and eQTL have been updated; a simpler pruning strategy is applied when combining GWAS; and links out to other NHGRI/EBI
GWAS hits and GRASP QTL hits are provided.

Update 2015.09.15: Version 4.0 now includes many recent eQTL results including the GTEX pilot, four different options for defining enhancers using Roadmap Epigenomics
data, and a complete set of source files for download and local analysis. Older versions available: v3, v2, v1.

Build Query || Set Options || Documentation

Use one of the three methods below to enter a set of variants. If an r2 threshold is specified (see the Set Options tab), results for each variant will be shown in a separate
table along with other variants in LD. If r2 is set to NA, only queried variants will be shown, together in one table.

Query (comma-

delimited list of rsIDs
OR a single region 1

as chrN:start-end):

or, upload a text file
(one refSNP ID per = Choose File | no file selected
line):

Query SNP: rs16892766 and variants with r2 >= 0.8
LD LD AFR AMR ASN EUR SiPhy Promote : NHGRVEBI GRASP QTL Selected €QTL GENCODE dbSNP

) (D) aran S freq freq freq freq cons histone marks histone marks LRl changed GWAS hits hits func annot

1 1 rsiesoezee A C 0.2 008 0.00 0.09 [N ES STRM, LNG, GI | 7 tissues FOXA1,GR Rhox11 2 hits 1 hit
097 1 rs200235517 CG C 0.47 0.10 0.04 0.09 7 tissues

116618774 0.97 1  rs58147231 GA G 0.47 0.10 0.04 0.09 7 tissues

116623363 0.89 0.97 rs16888589 A G 0.12 0.08 0.00 0.09 ESBRIIN s tissues Ik-1,STAT

https://pubs.broadinstitute.org/mammals/haploreg/haploreg.php
.) Ward and Kellis, Nucleic Acids Research 40-D930, 2011 !



ENCODE/Roadmap Data From
RegulomeDB

~ RegulomeDB

“http://www.regulomedb.org

NH Cherry, Snyder, Genome Research 22-1790,2012




Accessing SCREEN
from ENCODE portal

ENCODE Data Encyclopedia Materials & Methods Help .

Visualize (SCREEN)

DE: Encyclopedia of DNA Elements

Search ENCODE portal ©
O RNA polymerase

5C WGBS Computational
ChIA-PET - RRBS predictions

i- - hyl .
g g e Search for Candidate Regulator

Hosted by

|
Long-range regulatory elements Promoters

(enhancers, S sulators) Transcripts

ENCODE
™71

1.7 aned o i ks by vyl Ll (NHGR, 160 Diihass (250, Michs
i https://www.encodeproject.org 9




SCREEN

SCREEN: Search Candidate cis-Regulatory Elements by ENCODE

Overview About Tutorials Downloads

SCREEN is a web interface for searching and visualizing the Registry
of candidate cis-Regulatory Elements (ccREs) derived from ENCODE
el data. The Registry contains 1.31M human ccREs in hg19 and 0.43M
mouse ccREs in mm10, with orthologous ccREs cross-referenced.
SCREEN presents the data that support biochemical activities of the
ccREs and the expression of nearby genes in specific cell and tissue

DNase-seq g WGBS ENCODE RNA-seq oCLIP types.
ChIA-PET ATAC-seq - RRBS Encyclopedia RAMPAGE Bind-n-Seq
Repli-seq methyl array -Registry of cREs miRNA-seq

e You may launch SCREEN using the search Browse GWAS
M’ Ei \ box below or browse a curated list of SNPs
from the NHGRI-EBI Genome Wide

Association Study (GWAS) catalog to
annotate genetic variants using ccREs.

Long-ran: ,t Pr l)n'uh.'"..

™ 7
\

WY

Enter a gene name or alias, a SNP rsiD, a ccRE accession, or a genomic region in the form chr:start-end. You may also enter a cell type name to filter results.
Examples: "K562 chr11:5226493-5403124", "SOX4", "rs4846913", "EH37E0204974"

© 2017 Weng Lab @ UMass Med, ENCODE Data Analysis Center

Zhiping Weng, Jill Moore, Michael Purcaro, Henry Pratt
NH) http://screen.encodeproject.org 1
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SCREEN is a web interface for searching and visualizing the Registry

How How to use Download of candidate cis-Regulatory Elements (ccREs) derived from ENCODE

¢ data. The Registry contains 1.31M human ccREs in hg19 and 0.43M
SCREEN SCREEN sets of mouse ccREs in mm10, with orthologous ccREs cross-referenced.

was S C REEN SCREEN presents the data that support biochemical activities of the
constructed elements ccREs and the expression of nearby genes in specific cell and tissue
types.

ChiP-seq WGBS ENCODE -
TF RRBS Encyclopedia RAMPAGE  Bind-n-Seq

Repli-seq K methyl array -Rogistry of cREs mIRNA-s0q
NSERER You may launch SCREEN using the search
,/i// g \ box below or browse a curated list of SNPs
— » . = from the NHGRI-EBI Genome Wide
] ! ‘ Association Study (GWAS) catalog to
annotate genetic variants using ccREs.

beq
ChIA-PET ATAC-seq

Promoters

Enter a gene name or alias, a SNP rsID, a ccRE accession, or a genomic region in the form chr:start-end. You may also enter a cell type name to filter results.
Examples: "K562 chr11:5226493-5403124", "SOX4", "rs4846913", "EH37E0204974"

Search Human
(hg19)

© 2017 Weng Lab @ UMass Med, ENCODE Data Analysis Center

11
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ENCODE Registry of Candidate cis-
Regulatory Elements (ccREsSs)

» Genomic regions that may function as regulatory
elements including promoters, enhancers, and

boundary elements
» Data from hundreds of cell and tissue types

* Registries in both human and mouse

» Data from ENCODE, Roadmap Epigenomics, and
FANTOM



Index of Candidate Regulatory Elements
Based on DNase From 100’s of Cell Types

rDHSs - L — - - - -

GENCODE ...............................................................................................................................

.................................................................................................................................
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Annotating Elements with Histone
Modification And CTCF Data

)
NHGRI
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Human and mouse
candidate regulatory elements

Human Mouse
DNase Mappable Genome DNase Mappable Genome
(2.65 Billion Bases) (2.29 Billion Bases)

CTCF-onl,
CTCE-onlv! 1 ) 0.6%
o% £
T Enhancer-like
— 7.2%

'Enhancer-like |
15.9%

About 1.3 million About 400k

NI 15
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SCREEN Queries

SCREEN: Search Candidate cis-Regulatory Elements by ENCODE

SCREEN is a web interface for searching and visualizing the Registry
of candidate cis-Regulatory Elements (ccREs) derived from ENCODE
data. The Registry contains 1.31M human ccREs in hg19 and 0.43M

d
mouse ccREs in mm10, with orthologous ccREs cross-referenced
SCREEN presents the data that support biochemical activities of the
\ ccREs and the expression of nearby genes in specific cell and tissue

types.

H‘A‘ polym

Hi-C DNase-seq ChlP-saq WGBS ENCODE RNA-seq
ChIA-PET ATAC-seq T RRBS Encyclopedia RAMPAGE
Repli-seq Hnmne methyl array -Rogistry of cREs miRNA-seq

RLAER You may launch SCREEN using the search Browse GWAS
box below or browse a curated list of SNPs !

from the NHGRI-EBI Genome Wide
Association Study (GWAS) catalog to
annotate genetic variants using ccREs.

Enter a gene name or alias, a QAP rsID, a ccRE accession, or a genomic region in the form chr:start-end. You may also enter a cell type name to filter results.
Examples: "K562 chr11:5226493-5403124", "SOX4", "rs4846913", "EH37E0204974"

Search Human
(hg19)

© 2017 Weng Lab @ UMass Med, ENCODE Data Analysis Center

)

NHGRI
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SCREEN: ccRE Table

screennoto [ ==

TSV

ccRE Bed

Search Results Upload

Search:
Candidate cis-Regulatory Elements (ccREs) that meet your search criteria are listed in the table below.

o Click a ccRE accession to view details about the ccRE, including top tissues, nearby genomic features, etc.
o Click a gene ID to view the expression profile of the gene.

cell type tissue

A172

brain +

: JR—
ung +ﬁ
lung _{_ﬁ
lun [ -
9 Iu
muscle +

salivary ‘
glands

adipose 3:

A549

A549 treated with
dexamethasone

A549 treated with ethanol

AB73

ACC112

adipocyte

adipose derived
mesenchymal stem cell in
vitro differentiated cells

adrenal gland female adult
(51 years)

adrenal +
adrenal +

adrenal gland female fetal
(108 days)

accession

o

EH37E1090133
PIECI]

EH37E0204932
% D N
EH37E0204974
% D[CITh=

EH37E0204969
DM

EH37E0204963
Y DM

EH37E0204970
Y D]
EH37E0204972
% D [

EH37E0204928
% D[]

DNase
z

5.33

4.20

H3K4me3 H3K27ac CTCF
z z z

chr

chr11

start

5,247,589

5,301,786

5,401,971

5,388,661

5,385,367

5,388,866

5,391,140

5,296,800

length

1,032

446

Search:

nearest genes:
protein-coding / all

pc: HBB, HBD, HBG1

all: HBB, CoTC_ribozyme, HBD

pc: HBE1, OR51B4, HBG2

all: HBE1, OR51B4, HBG2
pc: OR51M1, OR51J1, OR51B6
all: OR51M1, OR51J1, OR51B6

pc: OR51B6, OR51M1, OR51B5
I: OR51B6, OR51M1, OR51B5

pc: OR51B6, OR51B5, OR51M1
: OR51B6, OR51B5, OR51M1

: OR51B6, OR51M1, OR51B5
: OR51B6, OR51M1, OR51B5
: OR51B6, OR51M1, OR51B5
: OR51B6, OR51M1, OR51B5
pc: HBE1, HBG2, HBG1
all: HBE1, HBG2, HBG1

-4
)4
-4
)4
-4
-1
-4

genome
browsers

ucsc




UCSC Browser View of SCREEN Tracks

/ﬁ\ Genomes Genome Browser Tools Mirrors Downloads My Data View Help

UCSC Genome Browser on Human Feb. 2009 (GRCh37/hg19) Assembly

move «<<< << < > >> >>> zoomin 15x 3x 10x base ZOOm out 1.5x 3x 10x 100x

chr11:5,276,264-5,327,753 51,490 bp. tern go Seeus FREE @ ASHG Wed 7:15 am

chrit (p1s.4) [ EECTEIEY | [SEIEY 14 .14 BTN 11012 [EEE) 12 1S 4 11ai4.1 4. EEENac2. 1) 11a22. 5

20 kbl
20 kb}

285, 000| 5,290, 000| 2 @ 3 319, 0 5 5 5,320, 000| ,325, 008

HEE! —fm Gt % W O s i ) oRS154 (XA

HEEL

, aa0| s

Comprehens ive Gene Annotation 3 Om GENCODE Version 19

w ChiP-seq (161 factors) from ENCODE with
Txn Factor ChIP ]

gceneral CRES with high HiK4mes (9 sta
general
3 general cREs with high H3K27ac (9 state)
general
% e general CREsS with high CTCF (9 state)
s general P
- ) CRES in KS62 with high DNase (9 state)
95 DNase KS

CRES in KS62 with high H3K4me3 (9 state)
CRES in KS62 with high H3K27ac (9 state)

CRES in KS62 with high CTCF (9 state)




SCREEN: ccRE Table

SCREEN hg19 g o e

Bed
Bearch Results Upload
Search:

Candidate cis-Regulatory Elements (ccRESs) that meet your search criteria are listed in the table below.
o Click a ccRE accession to view details about the ccRE, including top tissues, nearby genomic features, etc.
A172 brain ] o Click a gene view the expression profile of the gene.

A549 lung _]ﬁ' Search:

accession DNas K4me3 H3K27ac CTCF nearest genes: genome
() Z ¥ 4 z z chr start length protein-coding / all cart browsers

cell type tissue

A549 treated with lung

dexamethasone

EH37E1090133 5. . : 37 chri1 5,247,589 1,032 pc: HBB, HBD, HBG1 %9 ucsc
A549 treated with ethanol  lung P all: HBB, CoTC_ribozyme, HBD

AB73 s EH37E0204932 : . . : 5,301,786 446 pc: HBE1, OR51B4, HBG2 '%9

% D T all: HBE1, OR51B4, HBG2

ACC112 salivary

EH37E0204974 5 ; i i 5,401,971 pc: OR51M1, OR51J1, OR51B6 'é?
glands 1

% DCIT= all: OR51M1, OR51J1, OR51B6

adipocyte adipose EH37E0204969 i i ; : 5,388,661 pc: OR51B6, OR51M1, OR51B5 '%9

% D W] I: OR51B6, OR51M1, OR51B5

== uill= "=l "{0"=

adipose derived stem EH37E0204963 3. : : : 5,385,367 pc: OR51B6, OR51B5, OR51M1 1%9

mesenchymal stemcellin  cell * DML : OR51B6, OR51B5, OR51M1
vitro differentiated cells

EH37E0204970 i . . p 5,388,866 : OR51B6, OR51M1, OR51B5 '%}

adrenal gland female adult adrenal % DB : OR51B6, OR51M1, OR51B5

(51 years)

EH37E0204972 3 ; i 2 5,391,140 : OR51B6, OR51M1, OR51B5 ‘%9
* D= : OR51B6, OR51M1, OR51B5

adrenal gland female fetal adrenal
(108 days)
P EH37E0204928 ] ; & . 5,296,800 pc: HBE1, HBG2, HBG1 %9
- o = [l [ % DI all: HBE1, HBG2, HBG1

P




ENCODE

cCRE Detalls

SCREEN hg19

ccRE
Details
Search:

cell type tissue

A172 brain
Tissues
A549 lung
H3K4me3 Z-scores © H3K27ac Z-scores ©

Tou
ISV

A549 treated with lung
dexamethasone

Search: - Search:

H3K4me3 and H3K4me3 H3K27ac and H3K27ac

A549 treated with ethanol  lung cell type DNase only cell type DNase only

A673 muscle AS549 treated with ethanol : K562 3.48 3.59

common myeloid progenitor CD34+ v . common myeloid progenitor CD34+ female

ACC112 salivary male adult (42 years)

HCT116
glands
myotube :

; : fibroblast of lung male fetal (12 weeks)
adipocyte adipose

mucosa of stomach male adult (59 years) -

fibroblast of lung (11 years and 45 years)

adipose derived stem common myeloid progenitor cultured

mesenchymal stem cell in cell
vitro differentiated cells

bipolar spindle neuron derived from
iPS-18 cell . induced pluripotent stem cell
OCI-LY3 . astrocyte
adrenal gland female adult adrenal ok
(51 years) foreskin fibroblast male newborn i T helper memory cells from peripheral

blood 2
adrenal gland female fetal adrenal Panc1

(108 days) endothelial cell of umbilical vein newborn
H7-hESC

HY B O M B B wll w0 W HY

PC-9

CTCF Z-scores @ DNase Z-scores @

) .

NHGRI



ENCODE

Views Within ccRE Details Tab

ccRE 3ed ccRE
h Results L ad Details

Search:
cell type tissue

A172 brai

A549 lung
H3K27ac Z-scores @

A549 treated with lung _ TSV Search:

Search:
dexamethasone
H3K4me3 and H3K4me3 H3K27ac and H3K27ac

A549 treated with ethanol lung cell type DNase only cell type DNase only

A673 muscle A549 treated with ethanol . K562 3.48 3.59

common myeloid progenitor CD34+ . . common myeloid progenitor CD34+ female
ACC112 salivary male adult (42 years)

olarids HCT116

myotube 3
: : I fibroblast of lung male fetal (12 weeks)
adipocyte adipose
mucosa of stomach male adult (59 years) -
fibroblast of lung (11 years and 45 years)
adipose derived stem common myeloid progenitor cultured
mesenchymal stem cell in cell

vitro differentiated cells

bipolar spindle neuron derived from
iPS-18 cell . induced pluripotent stem cell
OCI-LY3 . astrocyte
adrenal gland female adult adrenal v
(51 years) foreskin fibroblast male newborn ’ i T helper memory cells from peripheral
blood 2

adrenal gland female fetal adrenal ] Panc1
(108 days) endothelial cell of umbilical vein newborn

H7-hESC
PC-9

CTCF Z-scores @ DNase Z-scores &

NHGRI




Nearby Genomic Featur

)

NHGRI

Search:

cell type tissue

A172 brain HT‘

A549 ung L]

A549 treated with lung
dexamethasone

A549 treated with ethanol lung

AB73 muscle B:.}
ACC112 salivary EE

glands

adipocyte adipose H_l‘

adipose derived
mesenchymal stem cell in
vitro differentiated cells

adrenal gland female adult  adrenal %_H
(51 years)

adrenal gland female fetal adrenal HT‘
(108 days)

ccRE
Details

EH37E020 chr11:5,301,786-5,302,232 % D MI=IMl

Nearby
Genomic Feature
Nearby Genes
Search:
distance

10,398

20,994

25,745

30,664

35,009

43,350

Genes within TAD
Search:

symbol

Nearby ccREs
Search:
accession distance

961

Other ccREs within TAD and <100

Search:

accession

distance
37
58
1562
170
174
188
237
335
637
642

1

ENCODE




ENCODE

Transcription Factor And Histone
Modifications

SCREEN hg19

0 ENCODE
1,7

W

ccRE
Details

Search:

cell type tissue EH37E0204932 chr11:5,301,78 232 % D WM

A172 brain TF and His-mod

T T satur Intersectior
A549 lung
TFs that bind this ccRE @ Histone Marks at this ccRE
A549 treated with lung Search:
dexamethasone
periments that support TF # experiments in # of experiments that support histone # experiments

AS549 treated with ethanol  lung factor binding total mark modification in total

A673 muscle JUND 9 13 H3K4me1 52 248

MAFK 9 H3K27ac 24 213

ACC112 salivary

8 H3K4me2 K 40
glands

adipocyte adipose H2AFZ 0 43

H3K4me3
dipose derived t
adipose derive . stem H3K27me3
mesenchymal stem cell in cell
vitro differentiated cells 2 4 H3K9ac

He Y O M mw W W M

adrenal gland female adult adrenal
(51 years)

H3K36me3

H4K91ac
adrenal gland female fetal adrenal

(108 days)

p o 3 2 3 Total: 17 2 | > | »
) 9 2

NHGRI

4 8

H2BK20ac




Link Out To Factorbook TF Resource

Factorbook human

J U N D Function Histone Profiles Motif Enrichment Histone Heatmaps TF Heatmaps Nucleosome Profiles

The protein encoded by this intronless gene is a member of the JUN family, and a
functional component of the AP1 transcription factor complex. This protein has been
proposed to protect cells from p53-dependent senescence and apoptosis. Alternative
translation initiation site usage results in the production of different isoforms
(PMID:12105216).

RefSeq, Nov 2013

Transcription factor JunD is a protein that in humans is encoded by the JUND gene.
WiKipedia

PDB
ENCODE
Ensemble
Entrez
GO

Gene Card
HGNC
RefSeq
ucsc
UniProt
Wikipedia




Gene Expression

Search:

cell type

A172
A549
A549 treated with

dexamethasone

A549 treated with ethanol

AB73

ACC112

adipocyte

adipose derived
mesenchymal stem cell in
vitro differentiated cells

adrenal gland female adult
(51 years)

adrenal gland female fetal
(108 days)

Coordinates: chri1:5226493-5403124 €@

NI

NHGRI

tissue

brain

lung

lung

lung

muscle

salivary
glands

adipose

stem
cell

adrenal

adrenal

"mll"=li=a

T A EME

Bed ccRE
Upload Details

EH37E0204932 chr11:5301,786-5,302,232 % D Wil

HBE1 Gene Expression Proi

Experiment Tissue Tissue Max

Total RNA-seq | PolyA RNA-seq | any

| TPWFPKM | Soals [ Repicatos
TPM

Linear Ind.  Avg.
FPKM Log2

Tissue of origin

Download figure

blood

uterus

lung

embryo

brain
connective tissue
liver

epithelium
muscle

blood vessel
heart

pancreas
mammary gland

Associated
Gene Expression

by RNA-seq & 9% ]

TSV
cell line
in vitro differentiated cells
Jinduced pluripotent stem cell
line
primary cell
stem cell
tissue

11.51 ENCSRO00CPH K562
3.83 ENCSRO00BYB Ishikawa

2.2 ENCSR000COO AG04450

Cellular Compartments

TSV
cell
chromatin
cytosol
membrane
nucleolus
nucleoplasm
nucleus

2.14 ENCSR500UOD mesodermal cell

2.02 ENCSRO0O0OCPN SK-N-SH
0.52 ENCSRO00CPM fibroblast of lung
0 ENCSR329MHM HepG2
0 ENCSRB53HWB hepatocyte
0 ENCSRO00COY skeletal muscle myoblast
0 ENCSR000COZ endothelial cell of umbilical vein
0 ENCSR294NDO cardiac muscle cell
0 ENCSR000BYM Panct
0 ENCSRO00BYE T47D

ENCODE

25



ENCODE

Orthologous ccRE

0 N( 00E

oy

SCREEN hg19

: : B Dld CCRE
S f ts Upload Details

T

Q\/
oV Search:

cell type tissue EH37E0204932 chr11:5301,786-5,302,232 % D Wi
Orthologous ccREs

A172 brain ’ . b FANTC C /
( Fe | r a inmm10

A549 lung
Search:

chromosome start end overlap

A549 treated with lung . accession
dexamethasone
EM10EQZ 5 chr11

5,301,812 5,302,217 405 bp

A549 treated with ethanol lung

AB73 muscle

ACC112 salivary _F

glands

adipocyte adipose _i_

)

NHGRI



ENCODE

Orthologous ccRE

screeN mm10 | === )

Search Results Upload

Assay Candidate cis-Regulatory Elements (ccREs) that meet your search criteria are listed in the table below.
o Click a ccRE accession to view details about the ccRE, including top tissues, nearby genomic features, etc.
o Click a gene ID to view the expression profile of the gene.
o Click the A following a gene ID to explore the differential expression of the gene between two cell types.

Total: 1
Search:
Biosamples 0

accession nearest genes: genome
TSV Search: o z 4 z z chr start length protein-coding / all @ cart browsers

EM10E0298925

cell type tissue EM10E0298925 4.21 2.65 4.81 2.86 chr7 103,860,917 398 pc: Hbb-y A, Hbb-bh1 A, Hbb '%9 ucsc

% D T all: Hbb-y A, Hbb-bh1 A, Hb
129.DLCR liver male liver

Add all to cart Clear cart Download bed Download JSON found 1 results
embryo (14.5 days)

129 E14TG2a.4 gsc | I High H3K4me3 [ High H3K27ac B High CTCF [ High DNase [ Z-score < 1.64
P/D Proximal/Distal to a Transcription Start Site * High DNase and High H3K4me3, H3K27ac, or CTCF in the same cell type

129 ES-E14 ESC
129 G1E blood

129 liver male embryo (14.5  liver
days)

129 ZHBTc4-mESC treated ESC
with doxycycline hyclate

NI 2

NHGRI




ENCODE

Linked Genes

SCREEN hg19 .

Biosamples o ccR Bed ccRE
S Upload Details

Search:

cell type tissue EH37E0204932 chr11:5301,786-5,302,232 % D Wi

A172 brain + : Associa C s S Linked

omic Feat n I N ne re N v gne mir I e Genes

A549 I '
9 Hed | Linked Genes

A549 treated with lung = Search:
dexamethasone =

biosample supporting exp based on

A549 treated with ethanol lung
K562 H3K4me3_ChIA-PET

A673 muscle = HE K562 H3K4me3_ChIA-PET
K562 POLR2A_ChIA-PET

ACC112 salivary '
glands CTl K562 POLR2A_ChIA-PET

adipocyte adipose HBE1 K562 POLR2A_ChIA-PET
. : OR51B4 K562 POLR2A_ChIA-PET
adipose derived stem

mesenchymal stem cell in cell ' ¢ A K562 POLR2A ChIA-PET
vitro differentiated cells
K562 POLR2A_ChIA-PET
adrenal gland female adult adrenal
(51 years) — HBG1 K562 POLR2A_ChIA-PET

NG
NG
NG
NG
NG
NG
NG

adrenal gland female fetal adrenal
(108 days)

NI 2

NHGRI



Downloading SCREEN ccRE

ndidate cis-Regulatory Elements by ENCODE

ons

SCREEN is a web interface for searching and visualizing the Registry
- of candidate cis-Regulatory Elements (ccREs) derived from ENCODE
Y petymenses data. The Registry contains 1.31M human ccREs in hg19 and 0.43M
mouse ccREs in mm10, with orthologous ccREs cross-referenced.
) SCREEN presents the data that support biochemical activities of the
:\\ ccREs and the expression of nearby genes in specific cell and tissue
types.

HI-C DNase-seq ChIP-seq WGBS ENCODE RNA-seq eCLIP
ChIA-PET ATAC-seq -TF RRBS Encyclopedia RAMPAGE  Bind-n-Seq

Repli-seq methyl array -Rogistry of cREs miRNA-seq

RLAER You may launch SCREEN using the search Browse GWAS
box below or browse a curated list of SNPs !

from the NHGRI-EBI Genome Wide
Association Study (GWAS) catalog to
annotate genetic variants using ccREs.

Enter a gene name or alias, a SNP rsID, a ccRE accession, or a genomic region in the form chr:start-end. You may also enter a cell type name to filter results.
Examples: "K562 chr11:5226493-5403124", "SOX4", "rs4846913", "EH37E0204974"

Search Human
(hg19)

© 2017 Weng Lab @ UMass Med, ENCODE Data Analysis Center
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ownloading SCREEN ccRE

SCREEN: Search Candidate cis-Regulatory Elements by ENCODE

About Tutorials D ads

Cell type-agnostic
Search:
Assembly 5 group 9 state high H3K27ac 9 state high H3K4me3 9 state high CTCF
hg19 ® ® ® ®
mm10 ® ® ® ®

Cell type-specific

Search:

Assembly Tissue Biosample 5 group 9 state high DNase 9 state high H3K27ac 9 state high H3K4me3 9 state high CTCF
hg19  umbilical cord umbilical cord male fetal (76 days) ® @ ® @ - - -
hg19 thymus thymus male fetal (108 days) ® @ ® @
hg19 spinal cord spinal cord female fetal (113 days) ® @ ® @
hg19 thymus thymus female fetal (105 days) ® % ® &
hg19 muscle muscle of leg male fetal (96 days) ® @ ® @
hg19 placenta placenta female fetal (85 days) ® ®
hg19 ESC H9 stably expressing fusion protein ® @ -
hg19 thyroid thyroid gland male adult (54 years) ® & ®
hg19 blood natural killer cell female adult (34 years) @) @ ® @

hg19 thyroid thyroid gland male adult (37 years) ® @ ® @

)

NHGRI



SCREEN: BED Upload

screennote [ A ===

ccRE Bed
Search Results Upload
Search:
Candidate cis-Regulatory Elements (ccREs) that meet your search criteria are listed in the table below.
o Click a ccRE accession to view details about the ccRE, including top tissues, nearby genomic features, etc.
A172 brain _]__ o Click a gene ID to view the expression profile of the gene.

A549 lung _% Search:

- accession DNase H3K4me3 H3K27ac CTCF nearest genes: genome
A549 treated with lung —i-ﬂ— () z z z z start length protein-coding / all cart browsers
dexamethasone ~

cell type tissue

—— EH37E1090133  5.33 J : : 5,247,589 1,032 pc: HBB, HBD, HBG1 %9 ucsc
AS549 treated with ethanol  lung —E P all: HBB, CoTC_ribozyme, HBD

EH37E0204932 4.20 . . : 5,301,786 446 pc: HBE1, OR51B4, HBG2 '%9

AB73 : :
% D T all: HBE1, OR51B4, HBG2

ACC112 i .| EH37E0204974 . : : : 5,401,971 pc: OR51M1, OR51J1, OR51B6 %9
% D CI=m= all: OR51M1, OR51J1, OR51B6

adipocyte ] EH37E0204969 y 3 ’ j 5,388,661 pc: OR51B6, OR51M1, OR51B5 %9
% D W) : OR51B6, OR51M1, OR51B5

adipose derived EH37E0204963 3. : : : 5,385,367 : OR51B6, OR51B5, OR51M1 1%9
mesenchymal stem cell in * D] : OR51B6, OR51B5, OR51M1
vitro differentiated cells

EH37E0204970 ; i ! ; 5,388,866 : OR51B6, OR51M1, OR51B5 '%9
adrenal gland female adult adrenal + Y DI : OR51B6, OR51M1, OR51B5
(51 years) S
R EH37E0204972 ; ; A ; 5,391,140 : OR51B6, OR51M1, OR51B5 ‘%9
adrenal gland female fetal adrenal + * DCEE - OR51B6. OR51M1. OR51B5
(108 days) ‘ )
EH37E0204928 : : . . 5,296,800 pc: HBE1, HBG2, HBGT %9
Y DI all: HBE1, HBG2, HBG1




SCREEN: BED Upload

Search Results Upload Details

AN
SV Search: lymphocyte

cell type tissue ccRE intersection 000 Mtsae@or M H -

naive thymus-derived CD4-  blood = Upload bed files here to be automatically intersected with all available ccREs. Insert Page Layout Formul
positive alpha-beta T cell T Y o
X Cut

:Drop bed files here, or click to
female adult (35 years)

select bed files to upload. Calibri (Body)

, Copy ~
natural killer cell female adult blood

(34 years)

B|,I U

Format

natural killer cell male adult

37 years
(37 years) B C
1 |chr5 .l 131950000 132000000

regulatory T cell male adult
(28 years)

!
i
!
i
i
i
i
!
I
I
I
!
1
!

I
I f\ chr5
I

T-cell

T-cell male adult (21 years)

Intersect Files

T-cell male adult (36 years)

T-cell male adult (37 years)




SCREEN: BED Upload

SCREEN hg19
ccREs in Cart Bed
Upload

Click a ccRE accession to view details about the ccRE, including top tissues, nearby genomic features, etc.
Click a gene ID to view the expression profile of the gene.

accession

e

EH37E1252294
* P Hm

EH37E0801987
DB

EH37E1252295
* PEI]

EH37E0801994
Y D18

EH37E0801983
D EET]

EH37E0801997
% D W

EH37E0801998
% DL

EH37E1252292
*pPH

DNase
z

H3K4me3
4

H3K27ac
z

CTCF
z

start

131,998,755

131,971,535

131,999,675

131,987,488

131,963,165

131,996,786

131,997,662

131,975,395

length

729

experimental
evidence

Search:

nearest genes:
protein-coding / all

pc: IL13, IL4, KIF3A
all: AC004041.2, IL13, IL4

pc: RADS0, IL13, IL4
all: AC004041.2, RAD50, IL13

pc: IL13, IL4, KIF3A

all: AC004041.2, IL13, IL4
pc: IL13, IL4, RAD50

all: AC004041.2, IL13, IL4
pc: RAD50, IL13, IL4

all: RAD50, AC004041.2, IL13

pc: IL13, IL4, KIF3A

all: AC004041.2, IL13, IL4
pc: IL13, IL4, KIF3A

all: AC004041.2, IL13, IL4

pc: IL13, RADS0, IL4

all: AC004041.2, IL13, RAD50

genome
browsers

ucsC
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NHGRI ENCODE Tutorials

N I ) Nationa: Hum.an Genome Search Genome.gov Q
Research Institute . e o o Q

Research Funding Research at NHGRI Health Education Issues Newsroom Careers About

Home / Research Funding / Research Funding Divisions / Division of Genome Sciences / ENCODE Project / ENCODE Tutorials

el a s ticnans ENCODE Tutorials

ENCODE 2011 RFA Frequently These tutorials werg prepared for blologlsts using human and/or mouse genetic de'ita to study disease, gene regulation, and basic

Asked Questions (FAQ) biology. They explain what data are available, what they mean, how they can be displayed and downloaded and how they can be used
in genetic research on human disease.

ENCODE 2015: Research

Applications and Users Meeting « Navigating the ENCODE Encyclopedia: Exploring Candidate Regulatory Elements, Linked Genes and Genetic Variation with

SCREEN, October 2017, ASHG [T

ENCODE 2016: Research
Applications and Users Meeting ENCODE 2016: Research Applications and Users Meeting

ENCODE Consortium Criteria for American Society of Human Genetics 2016: ENCODE DCC Uniform Processing Pipelines [encodeproject.org]
Participation

g American Society of Human Genetics 2016: 3D Genome Organization and Chromatin Interaction [encodeproject.org]
ENCODE Consortium Data Release

Policy :
ENCODE: Getting Started =%
ENCODE External Consultants
Panel 2016 Society of Toxicology Annual Meeting Workshop

ENCODE Funding Opportunity ENCODE/Roadmap Epigenomics Tutorial, October 2015, ASHG
Announcement Webinar

Information ENCODE 2015: Research Applications and Users Meeting

ENCODE Participants and Projects

ENCODE Workshop, April 2015, Keystone Symposia

g https://www.genome.gov/27553900/encode-tutorials/ .
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