Working with ENCODE data UCSC tools for ENCODE data

Using UCSC Tools for Browsing and
Data-Mining ENCODE Data

Aims

* Learn to locate and display ENCODE data in the UCSC Genome Browser
* Learn to retrieve ENCODE data from the UCSC Genome Browser
database using the Table Browser data retrieval tool

Introduction

The University of California Santa Cruz (UCSC) Genome Browser at
http://genome.ucsc.edu is a web-based set of tools providing access to a
database of genome sequence and annotations for visualization, comparison
and analysis by the scientific, medical and academic communities. The
primary mission of the site is to provide timely and convenient open access to
high-quality human genome sequence and annotations in a framework that
enables easy exploration from genome-wide down to the base level.
Annotation datasets, or ‘tracks’, on the human genome cover conservation
and evolutionary comparisons, gene models, regulation, expression,
epigenetics and tissue differentiation, variation, phenotype and disease
associations. A substantial contributor to our mission has been participation
in the ENCODE project as the designated data repository in the ENCODE
Pilot (2003-2007) and as the Data Coordination Center (DCC) in the
ENCODE whole-genome data production phase (2007-2012).

In Phase lll, beginning in 2012, the DCC is managed at Stanford University
and ENCODE production data continues to be routed to UCSC for validation,
quality review, database storage, visualization, and dissemination to other
public databases. At this time more than 2700 distinct ENCODE experiments
have been processed by the DCC and made publicly available.

Other organisms represented at the UCSC Genome Browser site include 11
non-human primates, 34 other mammals including marsupials and a
monotreme, 18 non-mammalian vertebrates, 23 invertebrates and yeast. The
Genome Browser hosts mapping and sequence annotation tracks that
describe assembly, gap and GC content for all organisms in the browser
database. Additionally, for most organisms we show alignments from RefSeq
genes, MRNAs and ESTs from GenBank, and other gene or gene prediction
tracks such as Ensembl Genes. For human and mouse assemblies, we also
offer a locally generated UCSC Genes track based upon RefSeq, GenBank
and CCDS data. About half of the genomes hosted at UCSC include a
multiple-sequence alignment track and pairwise genomic alignments between
assemblies to further comparative and evolutionary investigations. Expression,
regulation, variation and phenotype tracks are available for many of the

21



Working with ENCODE data UCSC tools for ENCODE data

assemblies. We also support user data upload and visualization, and offer a
data-hub mechanism allowing visualization of user data hosted remotely.

Step-by-step screenshots for the Exercises.

Worked Example 1:
Examining RNA expression in the vicinity of the TP53 gene

1

Browse to genome.ucsc.edu.

VisiGene Proteome Session

Welcome 1o the UCSC Genome Browser website. This site contains the reference sequence and working draft assemblies for a large collection of genomes. It
also provides portals to the ENCODE and Neanderal projects.

We encourage you 1o explore these sequences with our ols, The Genome Browser zooms and scrolls over chromosomes, showing the work of annotators
worldwade. The Gene Sorier shows expression, homology and other information on groups of genes that can be related in many ways, Blag quickly maps your
sequence 1o the genome. The Table Browser provides convenient access 1o the underlying database, VisiGeng kets you browse through a karge collection of in
site mouse and frog images 10 examine expeession patiems, Genome Graphs allows you 10 upload and display genome-wide data sets

The UCSC Genome Browser is developed and maintained by the Genome Bioinformatics Group, a cross-departmental team within the Center for Biomolecular
Science and Engineering (CBSE) at the University of California Santa Cruz (UCSC). If you have feedback or questions concerning the tools or data on this
website, feel free 1o contact us on our public mailing list

Human {Homo sapiens) Genome Browser Gateway

The UCSC Genome Browser was created by the Genome Bioinformatics Group of UC Santa Cruz.
Software Copyright (c) The Regents of the University of California. All rights reserved.

group genome assembly posi search term

| Mammal | [Human QL@US(GRChaﬁhgw) vi EM'{:7,5?1,7|E|590,8@ ‘ submit

3 TP53 (Homo sapiens tumor protein p53 (TP53), transcript variant 1,
here to reset the browser user interface settin

RNA)
track search

| TP53AIP1 (Homo sapiens tumor protein ps3 regulated apoptosis indu
configure protein 1 (TP&3AIP1), nuclear gene encoding mitochondrial protein,
transcriptvariant 3, mRNA)

TP53BP1 (Homao sapiens tumor protein p53 binding protein 1 (TP53BF
Human Genome Browser — hg19 assembly {sequences) |transcriptvariant 1, mRNA)

add custom tracks | track hubs
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Genomes Genome Br

Tools Mirrors

— move << |« | < | > [ > | > |zoomin | 18x | 3x | 10x | base |zoom out[[

i chr17:7 566 934-7,585,649 28,716 bp,‘ enter position, gene symbol or search terms

scale 18 Ko} | hat9
chri7: 7,570, 000 7,575, aea| 7,580, 000] 7,585, aaa| 7,530, 000| 7,595, 000l
UCSC Genes (RefSeq, UniProt, CCDS, Rfam, TRNAS & COmparative Genomics)

Feeedliecli WRAPSS — 5 ed

PSS &

WRAPSS:
HRAPSS e

HRAPSS M-45-H553+5553555335(])

WRAPSS w5553

RefSeq Genes
RefSeq Genes
Fublications: Sequences in scientific articles
o [} [ I |
Human mRNAS from GenBank
Human mRNAs ———————F——————— - ..+ T

Hunan ESTS That Have Been Spliced

o Spliced ESTs -
160 _ H3K27AC Mark (Often Found Near Active Regulatory Elements) on 7 cell 1ines from ENCODE
Layered H3K27AC
L O | SIS
Digital DNasel Hupersensitivity Clusters in 125 cell tupes from ENCODE
DNase Clusters -_— LA | LB BN L
Transcription Factor ChIF-seq from ENCODE
Txn Factor ChIP - I
4. Placental Manmal Basewise CONservation by PhyloP

mannal cons i N

MUtz Alignments of 46 Vertebrates
I

Dog =
Elephant L L I — T e USSI LIS

opossun ————————————— il ———————— |
icken

Rhesus
Mouse

X_tropicalis amoou
| 2ebraf ish L. et | 11
Simple Nucleotide Folumorphisms (dbSNP 137) Found in >= 12 of Samples
e I I N O O T T T O 1 e O L e e T 1 S A A R O TRA TR R AT T
Repeating Elements by RepeatMasker
Repeattasker NN WINN N | W B . ——— . N [ ]
move start Click on a feature for details. Click or drag in the base position track to zoom in. Click side bars for track options. move end

g tracks left or right to new position. < |20 >
tracks I track hubs | configure | reverse | resize I refresh |

Use drop-down ¢ Bs refresh to alter tracks displayed.
M‘ Tracks with lots of items will automatically be displayed in more compact modes. M

< |2 0 > Drag side bars or labels up or down
track search I defaulttracks I default orde| | hide all |
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UCSC Genome Browser on Human Feb. 2009 (GRCh37/hg19) Assembly

move <« | <« [ < | > [ > | > |zoomin 1v5x| 3x| le base. |ZOOm0UI 1v5x| 3x| '|Dx|

chr17:7,566,934-7 595,649 28,716 bp.

o]

enter position, gene symbol or search terms

[ers7 rs.1) PRSI

Scate
chr17:

(]

7,578, 808|

18
7,575, 898|

i hets

7,595, 606]

7,589, 886 7,585, 896 7,599, 606]

move start
<o 5]

Click on a feature for details. Click or drag in the base position track to zoom in. Click side bars for track options
Drag side bars or labels up or down to reorder tracks. Drag tracks left or right to new position

move end
<o 5]

track search | defaultfracks | de?aultuvder' hide all | add custom tracks | track hubs | configure | reverse | resize | refresh |

Use drop-down controls below and press refresh to alter tracks displayed

collepeer] Tracks with lots of iterns will automatically be displayed in more compact modes. M‘
- | Mapping and Sequencing Tracks
Base Position Chromosome Band STS Markers ®FISH Clones  Recomb Rate g%

dense ¥ hide ! hide ! hide ¥ hide ¥ WT—E[
RENCODE Map Contigs Assembt CRUM Gaj BAC End Pairs
Pilot hide v hide v Contigs hide > hide >
[No data-chr17] hide ¥
gﬁssmﬂ GC Percent GRC Patch Release Hg18 Diff GRClncident  HiSeqDepth
T hide > hide v/ hide > hide > hide >
Wiki Track 5 BU ORChD 3R Mapability Short Match Restr Enzymes
hide > hide v hide v hide > hide >
- | Phenotype and Disease Associations
®GAD View DECIPHER OMIM AV SNPs ~ OMIM Genes ~ OMIM Pheno Loci  COS
[hide =] [hide =] |hide ] hide  ~ hide  ~ hide >
GWAS Catalog ISCA Coriell CNVs gw ®RGDRat ATL gw
hide ¥ hide > hide > m hide ¥ We—j
GeneReviews

Genes and Gene Prediction Tracks

UCSC Gens GENCODE Old UCSC Genes  Alt Events CCDS RefSeq Genes
[hide =] [hide =] [hide ] hide  ~ hide  ~ hide  ~
Other RefSeq  MGC Genes ORFeome Clones  Transhiap. Vega Genes Ef;ﬂ;"’lw
hide ¥ hide ! hide ! hide ¥ hide ¥ _h;ie— =
Er;ee?bl AceView Genes  SIB Genes N-SCAN SGP Genes Geneid Genes
m hide > hide v hide ¥ hide ¥ hide ¥
gzgf" Exomgh?f YaloPseudof)  tRNAGenes  HInv7O ® Evorold
m hide . hide v hide ¥ hide ¥ hide ¥

[ - | Literature

Publications

hide v

a mRNA and EST Tracks

Human mRNAs Spliced ESTs Human ESTs Other mRNAS Other ESTs ® Helnv

hide > hide > hide > hide > hide - hide >

UniGene Gene Bounds SIB Alt-Splicing ® Poly(A PolvA-Seq ® CGAP SAGE

hide v hide > hide > hide > hide > hide >

Human RNA

Editing

hide >

[ - | Expression
Affy Exon Array Affy GNF 1H RAffyRNALoc  Affy U133
|hide > [hide  ~| [hide  ~| |hide  ~|

3R CSHL Small 3% ENC Exon
I——“::g Brém E:‘:":ee RvNA-se RNA-seq Array...

hide - hide  ~
ROSRNA - G Atlas2 ®llumina W66  GPCR Primers
m hide > hide > iz B
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Affy U133Plus2
hide >
SRENC
ProtGeno..

hide v
3R RIKEN CAGE
Loc

hide  ~

[fide <]
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scale 16 Kb} { he1g
chri7: 7,578, 008| 7,575, a08| 7,588, 600| 7,585, 606|
Basic Gene Annotation Set from ENCODE/GENCODE Version 14
-

7,599, 8e8| 7,595, 668|

TPS3 <t RP11-199F11.2 mummmmm  WRAPSS melH-l-535335350530)
TPSS & - HRAPSS -1 W

S3 et WRAPS3

NA-Sec from ENCODE/Caltech
GM75 2x75 Sg 1 L | {1 S 00 Toa 11
GM78 2x75 Sg 2 m I -

I

KS62 2x75 Sg 1
KS62 2x75 S2 2
KS62 1x75D - 1
KS62 1x75D - 2
KS62 1x750 + 1
KS62 1x750 + 2

GM78 cel pf- C

GM7E cel pA- - 1
GM78 cel pA- - 2
GM78 cel pA- + 1
GM78 cel pA- + 2

GM78 cel pf+ C
GM7E cel pA+ - 1
GM78 cel pA+ - 2
GM78 cel pA+ + 1
GM78 cel pA+ + 2

RNA-seq from ENCODE/Genome Institute of Singapore
GM12 cyto ph+ 1 I n rne—H—H—+ H

GMi2 cuto pA+ - 1 1 [11]

GMi2 cuto pR+ + 1 |

HIES cell pA+ 1 1 1 I i
H1ES cell pA+ - 1 [} [] 1 [] i
H1ES cell pA+ + 1
[ 1T ININY 1] H—H F H t

KSE2 cuto pA+ 2 [
KSE2 cuto pA+ - 1
KS62 cuto ph+ - 2
KSE2 cuto P+ + 1
KSE2 cuto pR+ + 2

[
KS62 cyto phA+ 1 [} am H—HH———H

I iy rn—H—-ui 1 nm—H

| | I

RNA-seq from ENCODE/HAIE
AS49 DEX100nM *

ki e Expression
"RETEN Affy Exon Array Affy GNE1H ST Ay RNA Loc  Affy U133 AffyU133Plus2  Affy U35

ko2 oo i hide v [hicde  ~| [hice ~| |hide  ~| [hide  ~]

KSE2 pA+ No3

R R onBrain  BudeRNAseq RCSHLSmal  SEENCExon  SRENC
i H| [hidg | -5eq RNA-seq Array.. ProtGeno...
[hide  ~ |hide =] |hide  ~|
:‘E%—S—BM GNE Atlas 2 ® llumina WG-6  gPCR Primers L“M ® Sestan Brain

=] [hice ~| |hice ~| [hide | Iﬁe—;l [hide |

ENC RNA-seq Super-track Settings

ENCODE RNA-seq Tracks (saiespressiontracks)

Display mode: | show v[ Submit

D

V| dense »| Caltech RNA-seq RMNA-seq from ENCODE/Caltech
W |dense »| CSHL Long RNA-seq Long RNA-seq from ENCODE/Cold Spring Harbor Lab
V|dense »| GIS RNA-seq RNA-seq from ENCODE/Genome Insfitute of Sinaanaore

M [[derse [ H ENC RNA-seq Super-track Settings

Flm_jg ENCODE RNA'Seq TI'aCkS {4All Expression tracks)

Descriptit Display mode: [show ~| _Submit |

RMNA sequencin  [+]= All w
2 A-seq from ENCODE/Caltech

CSHL Long RNA-seq Jong RNA-seq from ENCODE/Cold Spring Harbor Lab
R RNA-seq from ENCODE/Genome Institute of Singapore
™ | hide vl HAIB RNA-seq RNA-seq from ENCODE/MHAIB

™ | hide vl SYDH RNA-seq RNA-seq from ENCODE/StanfordfYale/lUSC/Harvard
Description

RNA sequencing, or RNA-seq, is a method for mapping and quantifying the total amount of RNA transcripts in a cell :
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CSHL Long RNA-seq Track Settings ENCODE Downloads Subtracks|

Long RNA-seq from ENCODE/Cold Spring Harbor Lab

Maximum display mof{ Cancel | Resetto defaults

Plus Signal | full v[ Minus Signal[full B Splice Junctions | hide vl Alignments | hide x

Select subtracks by localization and cell line:

Whole
Localization Cell Chromatin Cytosol Nucleolus Nucleoplasm Nucleu
Celi Line [ ST Y Y LI [ [+]-] |
GM12878 (Tier ) 2= I O r
H1-hESC (Tier 2= m
Ks62 (Tier ) *1=] & r r r O
A549 Tier2)*1=] & O
B cells CD20+ (Tier2) [*[=]
HeLa-83 (Tier2) *[-] O O
HepG2 (Tier2) *[-] O O
CeliLine [+I-] [+]-] [+1-] [+1-] 1] -]
Localization Whole Chromatin Cytosol Nucleolus Nucleoplasm Nucleus
L T=Tan Cell

Select subtracks further by: (select multiple categories and items - help)
Replicate rank:
Al
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scale

chri7: 7,578, 008| 7,575, a08| 7,589, 699

10 kb { ha19

7,598, 8es|

TPS3 <t

, 00| 7,585, 868|
Basic Gene Annotation Set from ENCODE/GENCODE Version 14
-

7,595, 668|

TPS3 - WRAPSS -1

188 _
GM78 nuc pA+ - 1

188 _
GM78 nuc pR+ - 2
1

1es T T
GM78 nuc PR+ + 1
1
108 _
GM78 nuc ph+ + 2
1

RP11-199F 11,2 mummmm WRAPSS eIt

|
z

I

GM12578 nucleus poluR+ RNA-seq Minus Signal Rep 1 from ENCODE/CSHL

GM12575 nucleus poluf+ RNA-Seq Minus Signal Rep 2 from ENCODE/CSHL

GM12575 nucleus poldn+ RNA-Sed FIUS Signal Rep 1 from ENCODE/CSHL
GM12575 nucieus o luf+ RNA-Seq Fils signal Rep 2 from ENCODE/CSHL

KSB2 nucleus poluf+ RNA-seq MinUs sighal Rep 1 from ENCODE/CSAL ~

108 77 7 - 7 I
KS62 nuc pA+ - 1 I.I I II ” II l “ I I I |
L .

KSB2 nucleus polufi+ RNA-Seq Minus Signal Rep 2 from ENCODE/CSHL

189 _
KSE2 nuc ph+ - 2 I Ill Il I | IIl II II l l
1 (L L s

199 _
KSB2 nuc pf+ + 1
1

199 _
KSE2 nuc pf+ + 2

KSE2 hucieus poluA+ RNA-s€d F1us Signal Rep 1 from ENCODE/CSHL

S3 Heeetd WRAPS3 -

T KS€2 nuclels poluA+ RNA-seq PIUS signal Rep 2 from ENCODE/CSHL

This view can be obtained directly using the session tool.
Under “My Data, Sessions” ... “Restore Settings” :
user: example
session name: hg19_korea2014

rser on Human Fe
> | > |zoomin 15x

9 28,716 bp.

enter position, ¢

hg19) Assemb

Track Hubs 15x | 3x | 10x

Custom Tracks l
go

7,580, 866]

| haig
7,585, 606|

F
Basic Gene Annotation Set from ENCODE/GENGODE Ver Restore senings
ettt il

Use settings from another user's saved session:

user: |example session name: |hg19_korea2014 submit

Use settings from a local file: Browse_ | No file selected.

Use settings from a URL (http://..., ftp://...): submit |

submit I

LT TR LT L e (LTI

Select subtracks further by: (selec

RNA Extract:
PolyA+

List subtracks: @

C
2T e

Replicate rank:
selecting...
I~ Al

" 2nd E
" Pooled V]
close L

Worked Example 2:
Exploring TFBS and Histone Marks in the TP53 region
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Regulation
RENC 3RENC DNA RENC
[peboipnacel CooMerds  Choman. e DNase/FARE...
hide v[ hide: 'I hide  ~
RENC RNA RENCTF RES 3R Stanf
Binding... Binding... Repli-chi ﬂlEdO_ReL,'L\nno Nucleosome
g / hide <] hide ~ hide  ~ ide hide
3R SUNY ; 2 ; g :
: ® SwitchGear TSS TEBS Conserved TS miRNA sites  UMMS Brain Hist 3% UW Repli-se
SwitchGear < = = = I—_[u
lm hide v [hide | |hide =] hide v hide  x
Vista ® NKI Nuc ® UCSF Brain
Enhancers Lamina... Iethyl
hide ~ hide > hide ~|
Scale 18 kb} { hg19
chri7: 7,578, 008| 7,575, 968| 7,580, 008| 7,585, 098| 7,599, 89| 7,595, 89|
Basic Gene Annotation Set from ENCODE/GENCODE Version 14
TPSS < - RP11-199F 11,2 me— WRAPSS mlH—-—amaeaa
TPSS ¥ - WRAPSS S | s
TPSS m—- + Hi-ll
TPS3 -+ -
P53 4 it
TPS3 m—f + il
S3 K WRAPS3 -1 -
WRAFSS M=
HRAPSS -l

188 _
GM78 nuc pA+ - 1
L A S

189 _
GM78 nuc pA+ + 1
1

189 _

KSB2 nuc pA+ - 1
1

189 _
KSB2 nuc ph+ + 1

1
100

Layered H3K27AC

L S S B B S

DNase Clusters

Txn Factor ChIP

GM12578 nucleus polyA+ RNA-seq Minus Signal Rep 1 from ENCODE/CSHL

GM12578 nucleus poluf+ RNA-Seq FIUS Signal Rep 1 from ENCODE/CSHL

KSB2 nucleus poluf+ RNA-S€q Minus sighal Rep 1 from ENCODE/CSHL ©

KSB2 hucleus poluR+ RNA-Seq F1us signal Rep 1 from ENCODE/CSHL

T THeka7Ac Mark (Often Found Near AcCtive Regulatory Eléments3 on 7 cell lines from ENCODE

Digital DNasel Hupersensitivity Clusters in 125 cell tupes from ENCODE

Transcription Factor ChIF-seq from ENCODE

Regulation

RENC SRENC DNA RENC
‘?dCDSi L (i.dG Isleinds Chromatin... Methyl. . DNase/FAIRE ...
s = [hide =] [hide =] hide |
RENC RNA RENCTFE RFESU 3R Stanf
Binding... Binding... Repli-chi ﬁ?do%m Nucleosome
[hide  ~| [hide =] [hice vi s hide ~
gf\rﬁcuh[\gear ® SwitchGear TSS TFEBS Conserved TS miRNA sites  UMMS Brain Hist 3% UW Repli-seq
fride =] [hide  ~| |hide  ~| |hide  ~| |hide  ~| [hide x|
Vista ® MK Nuc ® UCSF Brain
Enhancers Lamina... hlethyl
hide  ~ hide ~| Ihide ~|

El=lan

I [hide =] Transcription

™ [hide =] Lavered H3K4Me1
™ [hide =] Lavered H3K4Me3
Ml =] Lavered H3K27Ac
W [dense =] DNase Clusters

I Lhi | DNase Clusters V1

Mt~ Jom Factor ChiP

v

ENCODE Regulation Super-track Settings

quntegrated Regulation from ENCODE Tracks (saiRregulation tracks)

Display mode:

Transcription Levels Assayed by RNA-seq on 9 Cell Lines from ENCODE

H3K4Me1 Mark (Often Found Near Regulatory Elements) on 7 cell lines from ENCODE
H3K4Me3 Mark (Often Found Near Promoters) on 7 cell lines from ENCODE

H3K27 Ac Mark (Often Found Near Active Regulatory Elements) on 7 cell lines from ENCODE
Digital DNasel Hypersensitivity Clusters in 125 cell types from ENCODE

Digital DNasel Hypersensitivity Clusters in 74 cell types (2 reps) from ENCODE

Transcription Factor ChIP-seq from ENCODE
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H3K27A¢ Mark (Ofien Found Near Regelatory Elements) on GM 12878 Cells from ENCODE ~
H3K27A¢ Mark (Ofien Found Near Regulatory Elements) on H1-bESC Cells from ENCODE ~
H3K27A¢ Mark (Ofien Found Near Regulatory Elements) on HSMM Cells from ENCODE ~
H3K27A¢ Mark (Ofien Found Near Regelatory Elements) on HUVEC Cells from ENCODE ~
HIK27A¢ Mark (Ofien Found Near Regulatory Elements) on K562 Cells from ENCODE ~
H3K27A¢ Mark (Ofien Found Near Regulatory Elements) on NHEK Cells from ENCODE ~
H3K27A¢ Mark (Ofien Found Near Regelatory Elements) on NHLF Cells from ENCODE ~

BEFEEEE

29

ok A —




Working with ENCODE data

UCSC tools for ENCODE data

13

GM12878 nucleus poluA+ RNA-Seq Minus signal Rep 2 frof

IRNRYNRARERUNARRY |||

H1-hESC NUC1eUs o luR+ RNA-S24 Minus Sisnal Rep 2 Fro

100 _
BM78 nuc PR+ - 2
1

190 _

1hSC nuc PR+ - 2

1

scale 26 Kb} { hotg
] | chrs: | 38,260, 608| 38,270, 000| 38,280, 690| 38,299, 690] 38,300, 000| 38,310, 600| 38,320, 608|
Basic Gene ANNOtation Set from ENCODE/GENCODE Version 14
LETM2 LETHZ FGFR1 maftH } ¥
LETM2 FGFR1 mafiH +
LETHM2 + FGFR1 muftH + t ¥
LETH2 FGFR1 mufiH H
LETH2 + FGFR1 miHd 1 FGFR1 med
ETHE & FGFR1 fiH +
M RF11-35BN15.3 £4 FOFR1 s H
FOFR 1 w4} + +
FGFR1 mmmiii4}- ¥
FGFR1 st} 1
FGFR1 mummitH +
RP11-356N1S , 4 Basrrrsd RFS20FE2 .

m ENCODE /CSHL

m ENCODE /CSHL

NHEK niic12us po 1ufi+ RNA-Sed Minus signal Rep 2 from

100 _
HEK nuc ph+ - 2
1

100

Layered H3K27AC

)

" 7 HaKa7Ac Mark (Often Found Near ACtive Resulatory Elements) on 7

-

- 1 4 Sl el
180 _ KS62 nicleus poluA+ RNA-Sed Minus sighal Rep @ from ENCODE/CSHL
552 nuc pA+ - 2
1 _| -k e el 6l bl Llal L L 1 ML - i dhd [l o | =
180 _ F543 nucTeus poluR+ RNA-sed Minus signal REP 2 From ENCODE/CSHL
549 nuc pA+ - 2
1o L) Y
100 _ HeLa-33 NuCleus PO1YA+ RNA-SEg Minus Signal Rep 2 From ENGODE/CSHL
s nuc pAs - 2 I
1 . - . L) ko) Jal L
180 _ HepG2 nuc1eUs poluA+ RNA-Sed Minus Sional Rep 2 from ENCODE /CSHL
G2 nuc ph+ - 2
1 { I 5 B o, i . f kL
10 HUVEC niic 1eus T'Rep 2 from ENCODE/CSHL
WEC nuc ph+ - 2 i
55 L A A I " ik, | dlih
100 _ IMR36 nuCleus poluf+ RNA-Seq Minus Signal Rep 2 from ENCODE/CSHL
1o LU o
180 _ MCF=7 nucleus poluA+ RNA-Sed Minus signal Rep 2 from ENCODE/CSHL
ICF7 nuc pA+ - 2 I l
1- 411 L L . KU 5 1 L N ). oo -_— e | oo decazs:
160 _ SK-N-SH huc leus po1uA+ RiA-seq Minus sinal Rep 2 From ENCODE/CSHL
KNSH nuc pAs - 2 l
[ o ....l |

o

ENCODE/CSHL

‘ce11 lines from ENCODE

Digital DNasel Huner’sensiti\‘itu cuinslte.rs inlxzs cenltu

DNase Clusters | Ll BN WURNT NN

from EiicoDE

L+ 1=Tan

Whole
Localization Cell Chromatin

Cell Line B [
GM12878 (Tier ) *[=]
H1-hESC (Tier 1) *1-]
K562 (Tier 1) [*1-]
A549 (Tier 2) [+~
B cells CD20+ (Tier 2) [*1-]
HeLa-S3 (Tier2) [*[-]
HepG2 (Tier2) [*[-]
HUVEC (Tier2) *1-]
IMRSD (Tier 2) [+ 1=
MCF e
Monocytes CD14+ (Tier 2) .*
SK-N-SH (Tier 2) [+ -]
AG04450 [+ -]
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Cell, tissue or DNA sample. Cell line or tissue used as the source of experimental material.

cell Tierl Description Lineage |Tissue |Karyotype [Sex

Documents| Vendor ID TermID | Label

VRS0 endoderm normal

2 |feta1 lung fibroblasts, newly promoted to tier 2: not in 2011 analysis lung

Stam ATCC CCL-186|BT0:0001229 |IMRI0
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