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ENCODE DCC Delivers ENCODE Data
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ENCODE Data~ Methods ~
Assay
ChIP-seq 40
RNA-seq 15
DNase-seq 6
Shotgun Bisulfite-seq 3
MRE-seq 3
+ See more...
Experiment status
released 75
Organism
Mus musculus 59
Homo sapiens 16
Biosample type
tissue 69
primary cell 6
Organ
brain 174
skin of body 125
blood vessel 99
lung 91
heart 80
liver 750
kidney 65
mammary gland 36
extraembryonic structure 33
bone element 28
eye 25
stomach 22
placenta 19
muscle organ 18

About ENCODE ~ Help~

!

Showing 25 of 75

RNA-seq of liver (Mus musculus, postnatal 0 day)
Lab: Barbara Wold, Caltech
Project: ENCODE

RNA-seq of liver (Mus musculus, embryonic 11.5 day)
Lab: Barbara Wold, Caltech
Project: ENCODE

ChlP-seq of liver (Mus musculus, embryonic 11.5 day)
Target: H3K36me3
Lab: Bing Ren, UCSD
Project: ENCODE

ChiP-seq of liver (Mus musculus, postnatal 0 day)
Target: Control
Lab: Bing Ren, UCSD
Project: ENCODE

RNA-seq of liver (Mus musculus, adult 8 week)
Lab: Thomas Gingeras, CSHL
Project: ENCODE

Shotgun Bisulfite-seq of liver (Mus musculus, embryonic 14.5

day)
Lab: Joe Ecker, Salk
Project: ENCODE

RAMPAGE of liver (Homo sapiens, adult 32 year)
Lab: Thomas Gingeras, CSHL
Project: ENCODE

Search ENCODE

Sign in

Experiment

ENCSR950BNG
released

Experiment

ENCSR592MSV
released

Experiment

ENCSR932BNP
released

Experiment

ENCSR617RDY
released

Experiment

ENCSR000BYS
released

Experiment

ENCSR788XSZ
released

Experiment

ENCSR285LDX
released

ENCFFO01RTZ

ENCFFO01RSV

ENCFF001RSU

fastq

bigWig

bigWig

reads

plus signal

minus signal

RNA-seq of liver - ENCSRO00AEU - ENCFF001RSU bigWig minus signal rep 2

Primary Data < —»
J —_

ENCFF001RSU
o |1 HELEL TR (L LA —
ENCFF001RSV | RNA-seq of Iii/er - ENCLSHOOOAEU - ENCFF001RSV bigWig plus signal rep 2
ENCEFO01RSW RINA-seq of liver - ENCSRO00AEU - ENCFFO01RSW bigWig minus signal rep 1
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ENCFF001RSX RNA-seq of liver - ENCSRO00AEU - ENCFF001RSX bigWig plus signal rep 1
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ENCODE DCC Delivers ENCODE Metadata
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ENCODE Data~

Methods ~ About ENCODE ~ Help~

Assay Showing 25 of 75 .
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ENCODE Portal www.encodeproject.org

The ENCODE Portal is the canonical source for
ENCODE metadata and data.

The Portal also documents ENCODE standards
like antibody standards, data release.

The Portal links to documentation and
tutorials.

Use the Portal to browse, search, and visualize
what ENCODE has done.

Understand ENCODE data analyses, and how
you can replicate them.

REST API for programmatic search and

download of ENCODE metadata and data.

ENCODE Data~v Methods ~ About~ Help~

Project overview

News

ENCODE: Ency Publications

Release policy

Data access
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Long-range regulatory elements Promoters Transcripts
(enhancers, repressors/
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Quick Start

To find and download ENCODE Consortium data:

o Click the Data toolbar above and browse data
* By assay

)f DNA Elements

The ENCODE (Encyclopedia of DNA Elements) Consortium is an
international collaboration of research groups funded by the National
Human Genome Research Institute (NHGRI). The goal of ENCODE is
to build a comprehensive parts list of functional elements in the
human genome, including elements that act at the protein and RNA
levels, and regulatory elements that control cells and circumstances in
which a gene is active.

Image credits: Darryl Leja (NHGRI), lan Dunham (EBI), Michael Pazin
(NHGRI)

News

Oct 6, 2015: We are pleased to announce that the metadata
from 3127 Roadmap experiments have been released on
the ENCODE Portal.

J. Seth Strattan, PhD ENCODE DCC



www.encodeproject.org ... Getting Started

Help Menu Documents the Portal

Getting Started: Portal organization

https://www.encodeproject.org/help/

getting-started

Tutorials:

https://www.encodeproject.org/

tutorials

Links to slides from today’s workshop

Contact:

encode-help@lists.stanford.edu

@encodedcc

ENCODE Datav  Methodsv  Aboutv | Help~

_> Getting started

REST API
ENCODE: Encyclop File formats
Ontologies
ﬁ Tutorials
Contact
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Long-range regulatory elements Promoters Transcripts
(enhancers, repressors/
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Quick Start

To find and download ENCODE Consortium data:

¢ Click the Data toolbar above and browse data

By assay

NA Elements

The ENCODE (Encyclopedia of DNA Elements) Consortium is an
international collaboration of research groups funded by the National
Human Genome Research Institute (NHGRI). The goal of ENCODE is
to build a comprehensive parts list of functional elements in the
human genome, including elements that act at the protein and RNA
levels, and regulatory elements that control cells and circumstances in
which a gene is active.

Image credits: Darryl Leja (NHGRI), lan Dunham (EBI), Michael Pazin
(NHGRI)

News

Oct 6, 2015: We are pleased to announce that the metadata
from 3127 Roadmap experiments have been released on
the ENCODE Portal.

J. Seth Strattan, PhD ENCODE DCC




www.encodeproject.org ... Getting Started

ENCODE Data~ Methods v About v Help~ Search... Q.

 https://www.encodeproject.org/help/

getting-started Getting Started

e How to browse and facet. Introduction

Welcome to the ENCODE Portal! The ENCODE Portal serves as the primary source of data generated by the ENCODE
Consortium and up-to-date information about the project, including data releases, publications, and upcoming tutorials.

[ H OW to a CC e S S O n e ﬁ I e at a tl m e . This site is developed and maintained by the Data Coordination Center (DCC). All data generated by the ENCODE

consortium are submitted to the DCC and reviewed for quality prior to release to the scientific community. No account is
needed to view released data.

[ B u I k d OW n | O a d Of ﬁ I e s This document describes what data are available at the ENCODE Portal, ways to get started searching and downloading

data, and an overview to how the metadata describing the assays and reagents are organized. ENCODE data can be
visualized and accessed from other resources, including the UCSC Genome Browser and ENSEMBL.

L E N CO D E d ata m O d e | a n d d ata Please contact the ENCODE DCC via email (encode-help@Iists.stanford.edu) or Twitter (@encodedcc) if you have any

further questions.
organi zation. Information available at the portal
The ENCODE Portal contains the following types of data generated by the ENCODE Consortium:

o Raw and processed data from a wide-range of assays
o Biological samples (also known as biosamples) that are used in the assays

e Antibody characterizations that are performed as part of the antibody characterization process defined by the
consortium.

Additional information about the activities of the ENCODE Consortium are provided on the portal:

« Publications that have been written by consortium members

J. Seth Strattan, PhD ENCODE DCC



www.encodeproject.org ... Faceted Browsing

Faceted Browsing of Assays
* Click on Data ... Assays

 https://www.encodeproject.org/search/?

type=Experiment

* Inthe centeris alist of all ENCODE
experiments.
* To the left are facets you can choose to

filter the list.

ENCODE Data~ Methods ~ About ~ Help~ Search... Q
Assay category Showing 25 of 5822 results 5 ::2
DNA binding 2814
Transcription 1725 m Filter to 100 to visualize v
DNA accessibility 394
DNA methylation 307
RNA binding 304
+ See more... whole-genome shotgun bisulfite sequencing of forebrain Experiment
(Mus musculus, embryonic 12.5 day) ENCSRO007JSP
Assay Lab: Joe Ecker, Salk released
ChiP-seq 2814 Project: ENCODE
RNA-seq 685
ShRNA RNA-seq 443 CRISPR genome editing followed by RNA-seq of HepG2 Experiment
DNase-seq 355 . .
! (Homo sapiens, child 15 year) ENCSR845MNM
RNA microarray 180 rel d
Target: SRSF7 oloase
+ See more... Lab: Brenton Graveley, UConn
Project: ENCODE
Project
ENCODE 5822 ® - .
Roadmap 3081 CRISPR genome editing followed by RNA-seq of HepG2 Experiment
modENCODE 874 (Homo sapiens, child 15 year) ENCSRO000SKS
Target: RPLPO released
RFA Lab: Brenton Graveley, UConn
ENCODE2 2756 Project: ENCODE
ENCODE3 2474
ENCODE2-Mouse 557 CRISPR genome editing followed by RNA-seq of HepG2 Experiment
ENCODE 35 (Homo sapiens, child 15 year) ENCSR105NML
. Target: Non-specific target control released
Experiment status Lab: Brenton Graveley, UConn
ipeased STET Project: ENCODE
revoked 35
Genome assembly (visualization) CRISPR ge.nome efiltlng followed by RNA-seq of HepG2 Experiment
hg19 3451 (Homo sapiens, child 15 year) ENCSR268XHM
mm10 770 Target: IGF2BP1 released
mm9 569 Lab: Brenton Graveley, UConn

J. Seth Strattan, PhD ENCODE DCC




www.encodeproject.org ... The Search Box

Keyword search powered by ontologies
e Search for “skin” ... select Experiments.

* Finds “skin of body” and “keratinocyte”

Parent term

skin
epidermis dermis
Child term
Part of Part of
Part of
keratinocyte gﬁgg@ig%‘;fggﬁssa fibroblast of dermis
8

ENCODE Datav  Methodsv  Aboutv  Help~ Q
Assay category Showing 25 of 178 results £ 222
Transcription 69
DNA accessibility 26
DNA methylation 16
Replication timing 8
+ See more... RNA-seq of skin of body (Homo sapiens, fetal) Experiment
Lab: Thomas Gingeras, CSHL ENCSRO00AGA
Assay Project: ENCODE released
ChlIP-seq 54
RNA-seq 29 RNA-seq of skin of body (Homo sapiens, fetal) Experiment
DNase-seq 25 Lab: Thomas Gingeras, CSHL ENCSROO00AFG
RNA microarray 24 Project: ENCODE released
CAGE 9
+ See more... RAMPAGE of skin of body (Homo sapiens, fetal) Experiment
Lab: Thomas Gingeras, CSHL ENCSRO00AGU
Project Project: ENCODE released
ENCODE 178 ®
Roadmap 151 ChlIP-seq of keratinocyte (Homo sapiens) Experiment
modENCODE 1
Target: H2AFZ ENCSROO00ARL
Lab: Bradley Bernstein, Broad released
RFA Project: ENCODE
ENCODE2 158
ENCODE3 18 - . B .
ENCODE P ChlIP-seq of fibroblast of dermis (Homo sapiens, adult) Experiment
Target: H3K4me1 ENCSRO00ARV
Experiment status Lab.: Br?dley Bernstein, Broad released
] 176 Project: ENCODE
revoked 2
ChIP-seq of fibroblast of dermis (Homo sapiens, adult) Experiment
Genome assembly (visualization) Target: H3K27ac ENCSRO00APN
hg19 154 Lab: Bradley Bernstein, Broad released
GRCh38 9 Project: ENCODE
mm9 2
ChiP-seq of fibroblast of dermis (Homo sapiens, adult) Experiment

J. Seth Strattan, PhD ENCODE DCC




www.encodeproject.org ... The Matrix

Click the matrix icon near “results”

ENCODE Datav  Methods~  About~

Help~

Assay category
Transcription 69
DNA binding 54
DNA accessibility 26
DNA methylation 16
Replication timing 8
+ See more...
Assay
ChlIP-seq 54
RNA-seq 29
DNase-seq 25
RNA microarray 24
CAGE 9
+ See more...
Project
Roadmap 151
modENCODE 1
RFA
ENCODE2 158
ENCODE3 18
ENCODE 2
Experiment status
released 176
revoked 2

Genome assembly (visualization)

hg19 154
GRCh38 9
mm9 2

Showing 25 of 178 results £

e

RNA-seq of skin of body (Homo sapiens, fetal)
Lab: Thomas Gingeras, CSHL
Project: ENCODE

RNA-seq of skin of body (Homo sapiens, fetal)
Lab: Thomas Gingeras, CSHL
Project: ENCODE

RAMPAGE of skin of body (Homo sapiens, fetal)
Lab: Thomas Gingeras, CSHL
Project: ENCODE

ChIP-seq of keratinocyte (Homo sapiens)
Target: H2AFZ
Lab: Bradley Bernstein, Broad
Project: ENCODE

ChlIP-seq of fibroblast of dermis (Homo sapiens, adult)
Target: H3K4me1
Lab: Bradley Bernstein, Broad
Project: ENCODE

ChIP-seq of fibroblast of dermis (Homo sapiens, adult)
Target: H3K27ac
Lab: Bradley Bernstein, Broad
Project: ENCODE

ChlIP-seq of fibroblast of dermis (Homo sapiens. adult)

Experiment

ENCSRO00AGA
released

Experiment

ENCSRO00AFG
released

Experiment

ENCSR000AGU
released

Experiment

ENCSRO00ARL
released

Experiment

ENCSRO00ARV
released

Experiment

ENCSRO00APN
released

Experiment

J. Seth Strattan, PhD ENCODE DCC




www.encodeproject.org ... The Matrix

The same list in matrix form

10

See the search results as a
matrix.
Facts work here too.

Select ChIP-seq ... histone.

skin
Organism
Homo sapiens 175
Mus musculus 2
Biosample type
primary cell 169
tissue 7
stem cell 2
Organ
skin of body 178
blood vessel 9
lymphatic vessel 6
Project
ENCODE 178 ®
Roadmap 151
modENCODE 1

Genome assembly (visualization)

hg19
GRCh38
mm9

154

9
2

BIOSAMPLE

RNA microarray 24 DNA methylation 16 broad histone mark 15 March, 2012 14
CAGE 9 Replication timing 8 transcription factor 13 October, 2011 13
+ See more... + See more... + See more... + See more...
ASSAY
S » &
178 results (= 5 £ & f i
— sofs & S8 S §F
FESSESELSSTSESS € $
QT FITITS & ¢
primary cell
keratinocyte 22 11 2 6 5 6 2 1
fibroblast of dermis 14 2 1 1 1
skin fibroblast 2 9 5 1
foreskin fibroblast 6 2 2 11 1
dermis blood vessel endothelial 14 4
cell
...and 10 more
tissue
skin of body 2 1
lower leg skin 2
zone of skin 11
stem cell
stem cell of epidermis 2

ENCODE  Data~ Methods ~ About~ Help ~ skin
Expe"ment Matrlx Assay Assay category Target of assay Date released Available data
Click or enter search terms to filter the ChlIP-seq 54 Transc.npt.lon 69 h!stone - 31 Feb'ruary, 2011 29 féstq' 134
experiments included in the matrix. RNA-seq 29 DNA binding 54 histone modification 31 April, 2011 14 bigWig 128
DNase-seq 25 DNA accessibility 26 narrow histone mark 16 March, 2011 14 bam 127

bed broadPeak 73
bigBed broadPeak 73

+ See more...

J. Seth Strattan, PhD ENCODE DCC



www.encodeproject.org ... The Matrix

ENCODE Datav  Methodsv  Aboutv  Help~

Skin ChlP-seq ... histone
i Ce I I S | n t h e m a t r | X a re ExPerlment Matrlx Assay Assay category Target of assay Date released Available data
Glick or enter search terms to filter the DNA binding 31 histone 310 February, 2011 22 bam 31
experiments included in the matrix histone modification 31 March, 2012 7 bed broadPeak 31
| H k bl ' narrow histone mark 16 August, 2012 1 bigBed broadPeak 31
C I C a e . skin broad histone mark 15 November, 2011 1 bigWig 31
transcription factor 13 fastq 31
. + See more... + See more...
* Produces a list of
. ASSAY
Organism
Homo sapiens 31
experiments that match the . 4
Biosample type o
: 3resutsBE
o &
lected criteri = : ¢
selected criteria. roan s . 8
i primary cell
Project keratinocyte 15
Roadmap 49 fibroblast of dermis 11
ENCODE 310 foreskin fibroblast 2
fibroblast of pedal digit skin 1
Genome assembly (visualization) fibroblast of skin of abdomen 1
hg19 31 fibroblast of upper leg skin 1

11
J. Seth Strattan, PhD ENCODE DCC



www.encodeproject.org ... Metadata to Data

ENCODE Data~  Methods~  About~  Help~ Search... Q
Use metadata to find data
e Filter: RNAseq, ENCODE, mm10 assembly Assay category Showing 25 of 102 results 5 32
Transcription 102
* Select an experiment: Assay
ChlP-seq 468
. H microRNA counts 61 RNA-seq of stomach (Mus musculus, embryonic 16.5 day) Experiment
https://www.encodeproject.org/ raNA aon = fosedq of stomach ( Dxperiment
single cell RNA-seq 56 Project: ENCODE released
° + See more...
exDe rorme ntS/ E N CS R466 KZY/ RNA-seq of kidney (Mus musculus, embryonic 16.5 day) Experiment
Project Lab: Barbara Wold, Caltech ENCSR537GNQ
- Project: ENCODE released
* Note metadata on protocols, replicates, A
ENCODE3 o5 RNA-seq of intestine (Mus musculus, embryonic 16.5 day) Experiment
ENCODE2 6 Lab: Barbara Wold, Caltech ENCSR848GST
etc ] ENCODE2-Mouse 1 Project: ENCODE released
ENCODE 0
. . RNA-seq of lung (Mus musculus, embryonic 16.5 day) Experiment
* Graph: files are related by processing steps Experiment status Lab: Barbara Wold, Catech ENCSR992WBR
released 102 Project: ENCODE released
. L G bl H I' t' - - - .
° Down Ioa d ﬁ Ies fro m the gra p h or a I |St :;‘g“e assembly (visualization) - RNA-seq of liver (Mus musculus, embryonic 16.5 day) Experiment
Lab: Barbara Wold, Caltech ENCSR826HIQ
GRCh38 104 Project: ENCODE released
mm9 8 RNA-seq of heart (Mus musculus, embryonic 16.5 day) Experiment
. Lab: Barbara Wold, Caltech ENCSR020DGG
Organism Project: ENCODE released
Mus musculus 102
Biosample type RNA-seq of hindbrain (Mus musculus, embryonic 16.5 day) Experiment
tissue 86 Lab: Barbara Wold, Caltech ENCSR285WZV

mvimannan 1 10 Project: ENCODE released

1 2 | https://www.encodeproject.org
J. Seth Strattan, PhD ENCODE DCC




www.encodeproject.org ... Metadata to Data

Use metadata to find data

13

Filter: RNAseq, ENCODE, mm10 assembly

Select an experiment:

https://www.encodeproject.org/

experiments/ENCSR466KZY/

Note metadata on protocols, replicates,

etc.

Graph: files are related by processing steps

Download files from the graph or a list

ENCODE Datav  Methods~  Aboutv  Help~

ENCODE Data~v Methods v About v Help~

Assa EXPERIMENTS / RNA-SEQ / MUS MUSCULUS / STOMACH
Tran

assa  Experiment summary for ENCSR466KZY

mict
n?icr Assay: RNA-seq
sing
Replication type: isogenic
Proje Biosample summary: stomach (Mus musculus, embryonic 16.5 day mixed)
ﬂ Type: tissue
RFA Description: RNA-Seq on embryonic 16.5 day mouse stomach
ENC
ENC Lab: Barbara Wold, Caltech
ENC Award Pl:  Richard Myers, HAIB
ENC
Project: ENCODE
Expe
e Date released: 2015-10-13
Genc
gt Assay details
GRC
mmt Nucleic acid type: RNA
Lysis method: Ambion mirVana
Orga
Mus Extraction method: ~ Ambion mirVana
Bios: Fragmentation method: chemical (Nextera tagmentation) ‘
tisst

a
bl

Project: ENCODE released ‘
|-

J. Seth Strattan, PhD ENCODE DCC



www.encodeproject.org ... Metadata to Data

ENCODE Datav  Methods~  Aboutv  Help~

ENCONF  Datav Methods v About v Helo~

Use metadata to find data e
° Fllter: RNAseq, ENCODE, mmlo assembly A EX Biosample: ENCBS793TEW - (Mus musculus, embryonic 16.5 day mixed)
E . . e
« Select an experiment: a . Files generated by pipeline
' All Assemblies and Annotations %
https://www.encodeproject.org/ ronicne:
experiments/ENCSR466KZY/ N
: ENCFF180LOF (reads) fasm;;’::::amm »  ENCFF223YPI (alignments) > ﬂ::::
 Note metadata on protocols, replicates, i f
etc.
« Graph: files are related by processing steps. : ) (- " o
fastq concatenation
. . alignment
* Download files from the graph or a list. ¢ A 2
[
a . ENCFF768MGG (transcriptome alignments) " al
B |
tissue
https://wv;v;:.:r;c.; —

14
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www.encodeproject.org ... Metadata to Data

Use metadata to find data

15

Filter: RNAseq, ENCODE, mm10 assembly
Select an experiment:

https://www.encodeproject.org/

experiments/ENCSR466KZY/

Note metadata on protocols, replicates,

etc.

Graph: files are related by processing steps.

Download files from the graph or a list.

ENCODE

Data ~ Met

EK\I(‘,ODF Data

ENCODE Data~

Methods v

hods ~ About~ Help ~

v Methods v About v Helo~

About ¥ Help~

fastq concatenation

alignment
< { ENCFF084TIX (transcriptome alignments) J
Qc

file for

ENCFF494GQK (reads)
-g Download Graph
Format: bam
Output:  transcriptome alignments

Biological Replicate(s):
Technical Replicate:
Mapping assembly:
Genome annotation:
Lab:

Date added:

Software:

File download:

[2]
1
mm10
M4
ENCODE Processing Pipeline
2015-10-02
concat-fastgs 1.0.2 | star 2.4.0k  samtools 0.1.19-96b5f2294a

& Download

Files linked to ENCSR466KZY

J. Seth Strattan, PhD ENCODE DCC
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www.encodeproject.org ... Metadata to Data

Use metadata to find data

16

Filter: RNAseq, ENCODE, mm10 assembly
Select an experiment:

https://www.encodeproject.org/

experiments/ENCSR466KZY/

Note metadata on protocols, replicates,

etc.

Graph: files are related by processing steps.

Download files from the graph or a list.

Files linked to ENCSR466KZY
Raw data
. . File _ Biological , Technical
Accession s s . s .
type replicate replicate

ENCFF180LOF fastq 1 1
& Download
4.65 GB
ENCFF494GQK  fastq 2 1
& Download

2.87 GB
Processed data
Accession s File N Output s Blol.oglcal

Bi type type replicate(s)
i
ENCFF493DUV bam alignments 2
& Download
3.48 GB
ENCFF223YPI bam alignments 1
& Download
4.38 GB
ENCFF910QNE bigWig signal of 1
& Download unique reads
175 MB
ENCFF618CCD bigWig signal of all 1
‘ & Download reads
Files linked to ENCSR466KZY

ENCODE Datav  Methods~  Aboutv  Help~

N Read s Run s Paired
length type end
116 nt single-

ended
116 nt single-
ended
. Technical , Mapping
¥ replicate ~ assembly
1 mm10
1 mm10
1 mm10
1 mm10

a

Mapping
assembly

Genome
annotation

M4

M4

M4

M4

a

L1

$ Lab ¢

Barbara
Wold,
Caltech

Barbara
Wold,
Caltech

Lab s

ENCODE
Processing
Pipeline

ENCODE
Processing
Pipeline

ENCODE
Processing
Pipeline

ENCODE
Processing

J. Seth Strattan, PhD ENCODE DCC

Download Graph

Date
added

a

2015-09-
24

2015-09-
24

Date

a

added ~

2015-10-
02

2015-10-
02

2015-10-
02

2015-10-
02

Validatior

¥ status

Validati
status




www.encodeproject.org ... Visualization

ENCODE Datav  Methods~  About~ Help ~ H3K9ac neural tube Q
Use metadata to find data:
* Search for “H3K9ac neural tube”. Assay category Showing 4 of 4 results 3 &
DNA binding 4
. Download Visualizev
* Select an experiment, for example nasay )

. : Project ChlIP-seq of neural tube (Mus musculus, embry6nic 15.5 day) Experiment
https://www.encodeproject.org/ ENGODE gy | ChP-seaofne _Esperimert
experiments/ENCSR087PLZ/ ENCODES : o

Experiment status ChiP-seq of neural tube (Mus musculus, embryonic 13.5 day) Experiment
. released 4 Target: H3K9ac ENCSR087PLZ
* Note metadata on protocols, replicates. Lab: Bing Ren, UCSD reloased
Genome assembly (visualization) Project: ENCODE
mm10 4
° G ra ph ﬁ IeS are related by processi ng ste ps. ChiP-seq of neural tube (Mus musculus, embryonic 14.5 day)  Experiment
Organism Target: H3K9ac ENCSR511LWL
Mus musculus 4 Lab: Bing Ren, ucsD released
* Download from the graph or a list. Target of assay Prolect: ENCODE
::::2:: —— : ChlIP-seq of neural tube (Mus musculus, embryonic 11.5 day) Experiment
* Click on “Visualize Data” to visualize the narrow histone mark : La, Bing R, LGSD el
Bipsample type Project: ENCODE
results of this experiment. fesue ’
Life stage
embryonic 4
Pipeline
Histone ChlIP-seq 4
Transcription factor ChIP-seq 4
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www.encodeproject.org ... Visualization

ENCODE Datav  Methods~  About~

Help~

Use metadata to find data: L
* Search for “H3K9ac neural tube”

* Facet on ChIP-seq; mouse; mm10 assembly

e Select an experiment, for example

ENCFF531KNS (reads)

https://www.encodeproject.org/

experiments/ENCSR087PLZ/

File summary

 Note metadata on protocols, replicates

* Graph: files are related by processing steps

Raw data files

* Download from the graph or a list Accession & (e O
. "y J° . ” . . ENCFF833RGB & fastq 1
* Click on “Visualize Data”... mm10 to visualize
ENCFF531KNS & fastq 2

the results of this experiment.

Processed data files

18

A

alignment
fastq concatenation

filtering

4 Library =

ENCLB960XUI

ENCLB045XUT

v

ENCFF891NNX (alignments) > peak calling
QcQcac n .
signal generation
v
ENCFF101KOM (alignments)
Visualize Data v
Run Date File Validation
$ R $ L s s s
type ead ab added size status
SE 50nt Bing Ren, 2015-06- 3.03 GB pending
ucsbD 19
SE 50nt Bing Ren, 2015-06- 2.71GB pending
ucsbD 19
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Visualize the Experiment

Adjust the browser settings to display fold-over-signal in “full”

UCSC Genome Browser on Mouse Dec. 2011 (GRCm38/mm10) Assembly

move <<z << > s>  »»» Z200MIN 15x  3x  10x base Zzoomout 15x  3x  10x  100x
chri 255,552,346-57,51 5,345 1,963,000 bp enter position, gene symbol or search terms ’ go
chri2 (qci) JEREE 12003 gDl _gb2 12403 12GE 12aF1__ BECES
Scale 588 Kb} { mmi@
chri2: 56,0800, 908| 56,5008, 809| 57,000, 000| 57,500, 008|
ChIF-seq of neural tube - ENCSROST7FLZ(Target — H3K9ac)
ENCFF222xyu | | |1 [ || I 11
ENCFF333EUE | | I1 | | Il Il | | | |11
ENCFFS39KKD | | 11 Il | [ Il | | | (N
ENCFF2a7@R0 | | I | || |11 1l | | (N
27.9911 _ ChIP-seq of neural tube - ENCSRESTPLZ - ENCFF98TIIK fold change over control rep 1
ENCFF@07IIK U
9 _ Ao J k. Al b PRE TPy P aladd e ik ab 2. o Ladd st asaand oa I Buant g e e _‘_‘A_lll Bk N - P\
22,9791 _ ChiF— -seq of heural tube - EMNCSROSTFLZ — ENCFF267THM fold change over control rep 2
ENCFF267THM .l
a _Lh...L.._ - L Bmadds £l o (PR By | j_;_, PEPEPL PRy PP | g 2 aan b Al PPATEL TR PR rupar 4__._._Au.h_ll Al — " PR 2
24,8739 _ ChIP -seq of hneural tube - ENCSROST7FLZ - ENCFFSQQVUN fold change over control pooled from repsfi, 2]
ENCFF322YUN J
8 _ 2.1 J oL al b L Ny N R T L . L - A._Lll. |-
RefSeq Genes
Aldoarta | Brms11 - Gmi9996 1 EB38019613R i K HH~ Faxa Frpsi1SH
Insma ] Mbip HH Nkx2-1 § S1c2s5a21 =4 } } )
Ralgapal » HHAHHIH-H Nkx2-1 § S1c2Sa2t - } } |
Ralgapal ¥ HHHE HHH - C37195 Mipoll -+t |
Ralgapal » HH - C37195 8
Ralgapal b HH T Nkx2-9 |
19
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Find Several Experiments

Use metadata to find data:

20

Search for “H3K9ac neural tube”
Get a list of several experiments
Click on “Visualize Data” to visualize
all the experiments matching this

search.

ENCODE

Data v Methods ~

Assay category
DNA binding

Assay
ChIP-seq

Project
ENCODE

RFA
ENCODE3

Experiment status
released

Genome assembly (visualization)
mm10

Organism
Mus musculus

Target of assay
histone

histone modification
narrow histone mark

Biosample type
tissue

About ~

BN

Help~ H3K9ac neural tube Q

Showing 4 cfi4 results £ &z

ChlIP-seq of neural tube (Mus musculus, embryonic 15.5 day) Experiment
Target: H3K9ac ENCSR571HOT
Lab: Bing Ren, UCSD released
Project: ENCODE

ChiIP-seq of neural tube (Mus musculus, embryonic 13.5 day) Experiment
Target: H3K9ac ENCSR087PLZ
Lab: Bing Ren, UCSD released
Project: ENCODE

ChiIP-seq of neural tube (Mus musculus, embryonic 14.5 day) Experiment
Target: H3K9ac ENCSR511LWL
Lab: Bing Ren, UCSD released
Project: ENCODE

ChlP-seq of neural tube (Mus musculus, embryonic 11.5 day) Experiment
Target: H3K9ac ENCSR547PLI
Lab: Bing Ren, UCSD released

Project: ENCODE

J. Seth Strattan, PhD ENCODE DCC




Visualize Several Experiments

Stage-dependent
H3K9ac signal
present at Pax9 in
neural tube at

ell.5, el13.5.

21

chri2 (gqci)

Scale
chri2:

ENCFF896JIE
ENCFF283NAR
ENCFF296LTU
ENCFF461Y2X
ENCFF281WLU
ENCFF335QHI
ENCFFE492ED
ENCFF739MSC
ENCFFS86WGA
ENCFFSSSEFR

ENCFF222xYU
ENCFF333EUE
ENCFFS59KKD
ENCFF997Qa0
ENCFF186FHKW
ENCFF171RJI
ENCFF287THM
ENCFF322VUMW
ENCFFS72TEY
ENCFF987IIK

ENCFF1S1MLIW
ENCFF1610XM
ENCFF325HKI
ENCFFOS0RIF
ENCFF88700C
ENCFF124FXR
ENCFF1S6THF
ENCFF1S7EMA
ENCFF268JWT
ENCFF747UFE

ENCFF415FMS
ENCFFS453K2Z
ENCFFS61BEBL
ENCFF964TAR
ENCFF188ROD
ENCFF2463SA
ENCFFE&22NFM
ENCFFES4MWSG
ENCFFSS52DMWE
ENCFFSSSQEE

chr12:56,556,338-56,842,609 286,272 bp. 'l go
12gF2
188 kb} | mm18
56,668, 888| 56,654, 04| 56,7688, 888| 56,758, 088| 56,500,000
RefSeq Genes
CB71958 W4 NKkx2-9 Paxa
C57195 W S1ca5a21 w4 } fe et
S1casaz21 w4t + p-—f——o

ChIF-seq of neurﬁl tubT —"E?CSR547PLI(Tanet - H3K9ac)
LI (1
| 1M1 (—
Il
I

|
|
| Il
I
I 100
ChIF-seq of neural tube - E?CSRGB?PLZ(Tanet - H3K2ac)

1 ————
| |
(I |

|
I
I
1
ChIF-seq of neural tube — ENCSRS11LWL(Target - H3K2ac)

1 1L I!I” I 1 |
1 | I![HI 1 L I | l

I I
ChIF-seq of neurﬁl tube — ENCSRSTIHOT(Target - H3K9ac)

¥
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Find & Download Several Experiments

Use metadata to find data:

* Search for “H3K9ac neural tube”

* Get alist of several experiments

e Click on “Download” to download
selected metadata and complete

links to data.

22

ENCODE Datav  Methods~  Aboutv Help~ H3K9ac neural tube Q
Assay category \owing 4 of 4 results £ :::
DNA binding 4
Assay
ChIP-seq 4
Project ChlP-seq of neural tube (Mus musculus, embryonic 15.5 day) Experiment
ENCODE 4
Target: H3K9ac ENCSR571HOT
Lab: Bing Ren, UCSD released
RFA -
Project: ENCODE
ENCODE3 4
Experiment status ChiIP-seq of neural tube (Mus musculus, embryonic 13.5 day) Experiment
released 4 Target: H3K9ac ENCSRO087PLZ
Lab: Bing Ren, UCSD released
Genome assembly (visualization) Project: ENCODE
mm10 4
ChiIP-seq of neural tube (Mus musculus, embryonic 14.5 day) Experiment
Organism Target: H3K9ac ENCSR511LWL
Mus musculus 4 Lab: Bing Ren, UCSD released
Project: ENCODE
Target of assay
histone 4 ChlP-seq of neural tube (Mus musculus, embryonic 11.5 day) Experiment
histone modification 4
narrow histone mark 4 Target: H3k9ac ENCSRS47PLI
Lab: Bing Ren, UCSD released
i Project: ENCODE
Biosample type
tissue 4
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Download Several Experiments

Use metadata to find data:

e Search for “H3K9ac neural tube”

Using batch download

* Get alist of several experiments

Click the "Download" button below to download a “files.txt" file that contains a list of URLSs to a file containing all the experimental
metadata and links to download the file. The first line of the file will always be the URL to download the metadata file.

. “« )
e CI | Ck on DOWﬂ IOa d to d own | 04 d Further description of the contents of the metadata file are described in the Batch Download help doc.

se | eCted metad ata a nd com p | ete The "files.txt" file can be copied to any server.

The following command using cURL can be used to download all the files in the list:

||nkS tO data xargs -n 1 curl -0 -L < files.txt

23
J. Seth Strattan, PhD ENCODE DCC



Download Several Experiments

@ () | ] files.txt

files.txt

" ” . H H https://www.encodeproject.org/metadata/

o D OW n I O a d p rO d U Ce S a ﬁ I e W I t h a I I St Of searchTerm=H3K9ac+neural+tube&type=Experiment&assay_term_name=ChIP-
seq&assembly=mm10&replicates. library.biosample.donor.organism.
scientific_name=Mus+musculus/metadata.tsv

| H k I I h ﬁ I f I I h H H https://www.encodeproject.org/files/ENCFFO01ZTD/@@download/ENCFF@01ZTD. fastq.gz
InKS to all the files tor all the experi ments In 3 https://www.encodeproject.org/files/ENCFF001ZT6/@edownload/ENCFFO@1ZTG. fastq. gz
] https://www.encodeproject.org/files/ENCFF396EQC/@@download/ENCFF396EQC. bam
5 https://www.encodeproject.org/files/ENCFF@540I0/@@download/ENCFF@540I0.bam
6 https://www.encodeproject.org/files/ENCFF461YZX/@adownload/ENCFF461YZX.bigBed
yo u r Sea rCh . 7 https://www.encodeproject.org/files/ENCFF407KIQ/@edownload/ENCFF407KIQ.bed.gz
8 https://www.encodeproject.org/files/ENCFF559AVR/@@download/ENCFF559AVR. bed.gz
9 https://www.encodeproject.org/files/ENCFF603TPC/@@download/ENCFF603TPC.bed.gz
. . . 0 https://www.encodeproject.org/files/ENCFF296LTU/@@download/ENCFF296LTU.bigBed
* You can iterate through the list in your own 11 https: //www. encodeproject . org/files/ENCFF203NAR/@edownload/ENCFF203NAR. bigBed
https://www.encodeproject.org/files/ENCFF335QHI/@adownload/ENCFF335QHI.bigWig
13 https://www.encodeproject.org/files/ENCFF281WLU/@@download/ENCFF281WLU.bigWig
. 1 https://www.encodeproject.org/files/ENCFF649ZBD/@adownload/ENCFF649ZBD.bigWig
SCri pt . 15  https://www.encodeproject.org/files/ENCFF858EFR/@@download/ENCFFB58EFR. bighig
16 https://www.encodeproject.org/files/ENCFF789MSC/@@download/ENCFF789MSC.bigWig
https://www.encodeproject.org/files/ENCFF806WGA/@@download/ENCFF806WGA.bigWig
8 https://www.encodeproject.org/files/ENCFFO89YRA/@@download/ENCFF@89YRA. bed.gz
) O r- 9 https://www.encodeproject.org/files/ENCFF096JIB/@adownload/ENCFF@96JIB.bigBed
* 20 https://www.encodeproject.org/files/ENCFF@02A0I/@@download/ENCFFO02A0I. fastq.gz
https://www.encodeproject.org/files/ENCFF@02A00/@@download/ENCFF002A00. fastq.gz
. https://www.encodeproject.org/files/ENCFF683EHP/@@download/ENCFF683EHP. bam
Xargs -n 1 curl -0 -L < files. txt https://www.encodeproject.org/files/ENCFF632XMI/@@download/ENCFF632XMI. bam
https://www.encodeproject.org/files/ENCFF980AIP/@@download/ENCFF980AIP.bigBed
https://www.encodeproject.org/files/ENCFF994QFR/@@download/ENCFF994QFR.bed.gz
Th ﬁ | . k . ﬁ I | | d d 26 https://www.encodeproject.org/files/ENCFF1610XM/@@download/ENCFF1610XM.bigBed
[ / https://www.encodeproject.org/files/ENCFF151MLW/@@download/ENCFF151MLW. bigBed
e rSt In IS to a e Ca e meta ata 'tSV https://www.encodeproject.org/files/ENCFF240CXG/@@download/ENCFF240CXG.bed.gz
https://www.encodeproject.org/files/ENCFF5690FN/@@download/ENCFF5690FN.bed.gz
. 0 https://www.encodeproject.org/files/ENCFF747UFB/@@download/ENCFF747UFB.bigWig
that cO nta NS metadata you need to 1  https://www.encodeproject.org/files/ENCFF268JWT/@@download/ENCFF268IWT.bigWig
2 https://www.encodeproject.org/files/ENCFF187EMA/@@download/ENCFF187EMA.bigWig
https://www.encodeproject.org/files/ENCFF124PXR/@@download/ENCFF124PXR.bigWig
https://www.encodeproject.org/files/ENCFF@07QDC/@@download/ENCFFO@7QDC.bigWig
i N te r p ret W h a t eac h ﬁ | e iS https://www.encodeproject.org/files/ENCFF186THF/@edownload/ENCFF186THF.bigWig
. 6 https://www.encodeproject.org/files/ENCFF325HKI/@@download/ENCFF325HKI.bigBed
https://www.encodeproject.org/files/ENCFF954FTZ/@adownload/ENCFF954FTZ.bed.gz
https://www.encodeproject.org/files/ENCFF419ANT/@@download/ENCFF419ANT. fastq.gz
https://www.encodeproject.org/files/ENCFF610QKS/@@download/ENCFF610QKS. fastq.gz
10 https://www.encodeproject.org/files/ENCFFO61BZL/@@download/ENCFFO61BZL.bam
24 4 https://www.encodeproject.org/files/ENCFF@12NAU/@@download/ENCFFO12NAU. bam

oy pcodenrg Qrg \ ol @@down 1 oagd v ON ped._ g



Download Several Experiments

25

metadata.tsv: Each line contains metadata on a file from the download package.

S vnnnawny

A1 = fx| File accession
ey — B | c D [ E | F | G [ H ] . e K |

I [File accession | File format Output type Experiment accession Assay Biosample term id Biosample term name Biosample type Biosample life stage Biosample sex Biosample organism

2 |ENCFF001ZTD fastq reads ENCSR547PLI ChIP-seq UBERON:0001049 neural tube tissue embryonic mixed Mus musculus
" 3 |ENCFFO01ZTG fastq reads ENCSR547PLI ChIP-seq UBERON:0001049 neural tube tissue embryonic mixed Mus musculus
" 4 |ENCFF396EQC bam alignments ENCSR547PLI ChIP-seq UBERON:0001049 neural tube tissue embryonic mixed Mus musculus
" 5 |ENCFF054010 bam alignments ENCSR547PLI ChIP-seq UBERON:0001049 neural tube tissue embryonic mixed Mus musculus
" 6 |ENCFF461YZX  bigBed narrowPeak peaks ENCSR547PLI ChIP-seq UBERON:0001049 neural tube tissue embryonic mixed Mus musculus
7 |ENCFF407KIQ  bed narrowPeak peaks ENCSR547PLI ChIP-seq UBERON:0001049 neural tube tissue embryonic mixed Mus musculus
~ 8 |ENCFF559AVR bed narrowPeak peaks ENCSR547PLI ChIP-seq UBERON:0001049 neural tube tissue embryonic mixed Mus musculus
" 9 |ENCFF603TPC  bed narrowPeak peaks ENCSR547PLI ChIP-seq UBERON:0001049 neural tube tissue embryonic mixed Mus musculus
10 |ENCFF296LTU  bigBed narrowPeak peaks ENCSR547PLI ChIP-seq UBERON:0001049 neural tube tissue embryonic mixed Mus musculus
11 |ENCFF203NAR bigBed narrowPeak peaks ENCSR547PLI ChIP-seq UBERON:0001049 neural tube tissue embryonic mixed Mus musculus
12 |ENCFF335QHI  bigWig signal p-value ENCSR547PLI ChIP-seq UBERON:0001049 neural tube tissue embryonic mixed Mus musculus
13 |ENCFF281WLU bigWig signal p-value ENCSR547PLI ChIP-seq UBERON:0001049 neural tube tissue embryonic mixed Mus musculus
EENCFFMQZBD bigWig signal p-value ENCSR547PLI ChIP-seq UBERON:0001049 neural tube tissue embryonic mixed Mus musculus

15 |ENCFF858EFR  bigWig fold change over control ENCSR547PLI ChIP-seq UBERON:0001049 neural tube tissue embryonic mixed Mus musculus
16 |ENCFF789MSC  bigWig fold change over control ENCSR547PLI ChIP-seq UBERON:0001049 neural tube tissue embryonic mixed Mus musculus
17 |ENCFF806WGA bigWig fold change over control ENCSR547PLI ChIP-seq UBERON:0001049 neural tube tissue embryonic mixed Mus musculus
18 |ENCFFO89YRA bed narrowPeak replicated peaks ENCSR547PLI ChIP-seq UBERON:0001049 neural tube tissue embryonic mixed Mus musculus
19 |ENCFF096)IB bigBed narrowPeak replicated peaks ENCSR547PLI ChIP-seq UBERON:0001049 neural tube tissue embryonic mixed Mus musculus
20 |ENCFF002A0I fastq reads ENCSR511LWL ChIP-seq UBERON:0001049 neural tube tissue embryonic mixed Mus musculus
21 |ENCFF002A00 fastq reads ENCSR511LWL ChIP-seq UBERON:0001049 neural tube tissue embryonic mixed Mus musculus
22 |ENCFF683EHP  bam alignments ENCSR511LWL ChIP-seq UBERON:0001049 neural tube tissue embryonic mixed Mus musculus
23 |ENCFF632XMI  bam alignments ENCSR511LWL ChIP-seq UBERON:0001049 neural tube tissue embryonic mixed Mus musculus
24 |ENCFF980AIP  bigBed narrowPeak peaks ENCSR511LWL ChIP-seq UBERON:0001049 neural tube tissue embryonic mixed Mus musculus
25 |ENCFF994QFR bed narrowPeak peaks ENCSR511LWL ChIP-seq UBERON:0001049 neural tube tissue embryonic mixed Mus musculus
26 |ENCFF1610XM bigBed narrowPeak peaks ENCSR511LWL ChIP-seq UBERON:0001049 neural tube tissue embryonic mixed Mus musculus
z ENCFF151MLW bigBed narrowPeak peaks ENCSR511LWL ChIP-seq UBERON:0001049 neural tube tissue embryonic mixed Mus musculus

"0 CACArrYAnNCv e had maveaiaiNaal, wanloa CAl~ACNC111\AN0 LI aac LIDCANAAMLANANINAN  mniiwn laiilam lamiim mmalhciamia PN fr | RAiin macimmcilina
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Programmatic access via the ENCODE REST API

All Portal content is accessible via URL’s; just add ?format=json
The database record is returned in JSON format
JSON can be parsed in your language of choice

GET_object.py

requests

URL "https://www.encodeproject.org/experiments/ENCSR236EGS/?format=json’

response = requests.get(URL)

experiment = response.json()

experiment['accession']
experiment['description']

26
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Programmatic access via the ENCODE REST API

GET_object.py

requests
URL "https://www.encodeproject.org/experiments/ENCSR236EGS/?format=json’

response = requests.get(URL)

1
P
3
4
5
6
7
8
9

experiment = response.json()

experiment['accession']
experiment['description']

D
—~+
)

./GET _object.py

= W
() (

wn
D I O (
wn O
NJ

=

layer V from an 8 month old male wild type C57Bl6 mouse

(¢)]

O

@)

w

w

I l-D

(D ct

-
7‘( {)
0
C o
W
-
ga O

ct 1 W
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Programmatic access via the ENCODE REST API

GET_search.py

requests

('https://www.encodeproject.org/search/?"

'type=experimenté&’

'assay_term_name=ChIP-seq&'

‘replicates. library.biosample.donor.organism.scientific_name=Homo sapiens&'
‘target.investigated_as=transcription factoré&'

‘replicates. library.biosample.biosample_type=in vitro differentiated cells&'
'format=json"')

response requests.get (URL)

15 search_result = response.json()['@graph']

‘\n'.join([experiment['target'] ['label'] experiment search_result])
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Programmatic access via the ENCODE REST API

GET_search.py

jseth:Keystone Epigenomics 2015 jseth$ ./GET search.py
SMC3

RAD21

MXI1

EP300

reque:

l |
(*http: ;¢
type=ir;y
‘assay. -7n»
‘replic-7cr ymo sapiensé&’
‘targe po| R2AphosphoSs .
‘repliREsT :iated cells&!
‘forma TAF1
jseth:Keystone Epigenomics 2015 jseth$ I

response = re . —-.-.._,

1
2
3
4
5
6
7
8
9

search_result = response.json()['@graph']

'\n'.join([experiment['target']['label'] experiment search_result])
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The ENCODE Portal: Recap

* Interactive access to ENCODE metadata via faceted browsing and search
* Interactive retrieval of ENCODE data one file at a time

* Batch download of ENCODE metadata and data files

 Programmatic access using the ENCODE REST API

Next: ENCODE’s Integrative Results and More Visualization
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