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What would you like to learn?

How many of you:

1. ... have downloaded ENCODE data and intersected it with other data?
2. ...know where to go for a comprehensive catalog of all assays done by ENCODE?

3. ...could repeat an ENCODE analysis (from fastq’s) to generate IDR-thresholded

sets of peaks?

4. ...want to repeat one of the ENCODE analysis pipelines on your data?

5. ...need to access ENCODE data but found it difficult or don’t know where to

begin?
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ENCODE Data Coordinating Center (DCC)

Challenges posed by large, diverse sets of data like ENCODE:

e Data can be difficult to find.
* Different datatypes are in different places.
* Browser tracks, ftp sites, web sites.
 Metadata describing experiments and analyses can be hard to search.

* Where is the “official” list of everything ENCODE has done?

 Can | just download all the ChIP data on ZNF143?
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encodeproject.org: Why are we building it?

* encodeproject.org is the ENCODE Data
Coordinating Center (DCC)’s new portal
application.

* Curated source for all ENCODE
metadata and data.

* Updated continuously.

e Easy to find the data you care
about ...

e ...and maybe discover data you
didn’t even know about.
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To find and download ENCODE Consortium data:

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

o By biosample
« Enter search terms like "skin", "ChlP-seq", or "CTCF"

ENCODE investigators employ a variety of assays and methods to
identify functional elements. The discovery and annotation of gene
elements is accomplished primarily by sequencing a diverse range
of RNA sources, comparative genomics, integrative bioinformatic
methods, and human curation. Regulatory elements are typically
investigated through DNA hypersensitivity assays, assays of DNA
methylation, and immunoprecipitation (IP) of proteins that interact
with DNA and RNA, i.e., modified histones, transcription factors,
chromatin regulators, and RNA-binding proteins, followed by
sequencing.

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

Sept 12, 2014: Data release: 23 human and 5 mouse datasets.
[read more]

August 28, 2014: modENCODE and ENCODE comparison papers
published. [read more]

August 19, 2014: New ENCODE portal released. The portal
contains tools for browsing and searching data generated by the
ENCODE consortium via assays, biological samples, and
experimental reagents used. [read more]

July 17, 2014: Data Release: 760 experiments of ChIP-seq, RNA-
seq, ChlA-Pet and 3 new assay types in human and mouse. [read
more]

June 16, 2014: Visualize tracks on the UCSC Genome Browser via
trackhubs-on-the-fly. [read more]

March 17, 2014: Antibody characterization standard updated to
include antibodies against chromatin regulators and RNA binding-




encodeproject.org: Features of the Portal

Topics for this workshop

Organization of the ENCODE Portal at https://www.encodeproject.org/

Faceted browsing of ENCODE, including search
Batch download of search results
ENCODE annotations through the Portal

Preview of ENCODE analysis pipelines on the cloud

S & W Db+

Programmatic access using the ENCODE REST API
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Getting Started
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getting-started

Introduction

[ ] A goo d p | a Ce to Sta rt 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.
This site is developed and maintained by the Data Coordination Center (DCC). All data generated by the ENCODE

htt ps ://WWW . e n COd e p ro I ect . O rg/t uto rl a I S 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.

This document describes what data are available at the ENCODE Portal, ways to get started searching and

. . ’
i Ll n kS tO Sl | d eS frO m tOd ay S WO I"kS h 0 p 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.

H e I p CO n ta Ct Please contact the ENCODE DCC via email (encode-help@lists.stanford.edu) or Twitter (encodedcc) if you have any
further questions.

e encode-help@lists.stanford.edu

Information available at the portal

The ENCODE Portal contains the following types of data generated by the ENCODE Consortium:

e @encodedcc

¢ Raw and processed data from a wide-range of assays

¢ Biological samples (also known as biosamples) that are used in the assays

¢ Antibody characterizations that are performed as part of the antibody characterization process defined by the

J. Seth Strattan, PhD ENCODE DCC



Faceted Browsing

® ® (/7' Search - ENCODE x

€« (& | https://www.encodeproject.org/search/?type=experiment&assay_term_name=ChlP-seq&replicates.library.biosample.dono... @ ¢ A @

Faceted Browsing of Assays ENCODE Data-  Methods-  AboutENCODE-  Help~ S

* C(Click on Data ... Assays |
A - - Showing 25 of 67 m

Experiment status

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

released 67 ChlP-seq of astrocyte of the spinal cord (Homo sapiens) Experiment
. Target: CTCF ENCSRO000DSU |

tv p e=ex p errme nt Genome assembly (visualization) Lab: John Stamatoyannopoulos, UW released

hg19 64 Project: ENCODE
ogee V24 Organism ~ . . . ) E . t
* Facets on the left are “filters e o norold plexus epithelial cell (Homo sapiens) - Bxperiment
Mus musculus G Lab: John Stamatoyannopoulos, UW released

. . . . Target of assay Project: ENCODE

e Limits to items of interest

ChlP-seq of erythroblast (Homo sapiens) Experiment

* Facets from the same category can be stacked control = Lt Pogy P, G

other context 1
. . +Seemore.. | chlp-seq of erythroblast (Homo sapiens) Experiment
to combine results (logical OR) Biosample type Target: GATAT
) - - Lab: Peggy Farnham, USC released
immortalized cell line 857 )
Project: ENCODE
. . stem cell 7
* Facets from different categories further GhIP-s0a of mammeary epithelial cel (Homo sapiens) Experiment | |
",] vitro aliierentiated cefls Target: CTCF ENCSR000DUS |
tissue 4 released

Lab: John Stamatoyannopoulos, UW

restrict results (logical AND) i Projoct ENCODE

https://www.encodeproject.org/search/?type=experiment&assay_term_name=ChIP-seq&repli .library.bi le.donor.organism.scientific_name=Homo sapiens&

J. Seth Strattan, PhD ENCODE DCC



Search

e

® © ® | (search - ENCODE x

€« C' [ https://www.encodeproject.org/search/?searchTerm=skin&type=experiment Qe A =

Sea rCh across E N CO D E m etad ata ENCODE Data~  Methods~  About ENCODE~  Help~ Sign in

o H /4
* In search box type “skin pssay Showing 25 of 170 [ Veustzets | owriona | view |

ChIP-seq 53
. . ? RNA-seq 26
https://www.encodeproject.org/search/: — =

RNA brofil RRBS of zone of skin (Homo sapiens, adult 83 year) Experiment

profiling by array assay 24 ) |
CAGE 9 Lab: Richard Myers, HAIB ENCSRO[OODEZ
— H Project: ENCODE rélease
searchTerm=skin + See more..
Experiment status RNA-seq of skin of body (Homo sapiens, fetal) Experiment

released 170 Lab: Thomas Gingeras, CSHL ENCSRO00AFG

* Results include experiments, biosamples, etc Project: ENGODE

Genome assembly (visualization)

hg19 147 RNA-seq of skin of body (Homo sapiens, fetal) Experiment

. mm9 2 Lab: Thomas Gingeras, CSHL ENCSRO00AGA

e Select experiments — see several assays P
Organism

Homojsapiens 128 RAMPAGE of skin of body (Homo sapiens, fetal) Experiment

L4 F a Cet fu rt h er by R N A—S e q Mus musculus 2 Lab: Thomas Gingeras, CSHL ENCSRO00AGU

Project: ENCODE released

Target of assay
histone 31

HP- H ) T DNA methylation profiling by array assay of zone of skin Experiment

[ J
N Ote th SIS N Ot J u St d p ure teXt Searc h ::;ZZ:;IZ:T:::? ?: (Homo sapiens, adult 83 year) ENCSRO00BWZ
released

Lab: Richard Myers, HAIB

V7 o I7) control L Project: ENCODE |

e “skin of body” comes up, but so does Biosample type |
primary cell 163 CAGE of melanocyte of skin (Homo sapiens, adult) Experiment
tissue 5 Lab: Piero Carninci, RIKEN ENCSR000CKZ
“ k e ra ti n O Cyt e” hnps://www.e‘ncodep;;:ject.org/search/?searchTerm:skin&tyEe:experim: grojectENCODE released

* ,Search traverses ontology relationships
J. Seth Strattan, PhD ENCODE DCC



Use metadata to find data

Metadata to Data

® © ® | (7ENCSR236EGS - ENCODE X

L Cc

ENCODE

Data~

Select Data ... Assays

Experiment RNA-Seq

Facet on RNAseq; mouse; mm10 assembly

[ https://www.encodeproject.org/experiments/ENCSR236EGS/

Methods ~

About ENCODE ~

Help ~

Experiment summary for ENCSR236EGS

Status: released | Validation: pending

Select an experiment, for example

Assay:
Accession:

https://www.encodeproject.org/

Biosample summary:

Type:

Description:

experiments/ENCSR236EGS/

Lab:
Project:

Note metadata on protocols, replicates

Date released:

Graph: files are related by processing steps
Assay details

Download from the graph or a list

Nucleic acid type:

Fragmentation method:

Not all experiments have the graph yet, but

https://www.en

Size range:

RNA-seq

ENCSR236EGS

cerebral cortex, layer 5 (Mus musculus, adult 8 month)

tissue

RNA-seq on a dissected area of layer V from an 8 month old male wild type C57BI6 mouse
Barbara Wold, Caltech

ENCODE

2014-12-17

RNA
lllumina/Nextera tagmentation

>200

codeproject.org/experiments/ENCSR236EGS/

., files are always available from the list

J. Seth Strattan, PhD ENCODE DCC



Batch Download

® © ® / (ysearch - ENCODE x \ 2

> C ‘@ https://www.encodeproject.org/search/?type=experiment&assay_term_name=RNA-seqreplicates.library.biosample.donor... @ 7v A & =

Maybe you care about several experiments

* Select Data ... Assays Using bateh download

Click the "Download" button below to download a “files.txt" file that contains a list of URLs to a file containing all the experimental

[ ] F a Cet O n C h I P_S e q ; h u m a n" t ra n S C ri pti O n metadata and links to download the file. The first line of the file will always be the URL to download the metadata file.

Further description of the contents of the metadata file are described in the Batch Download help doc.

factor; in vitro differentiated cells et oo s v e

* Click Download; then Download again xargs -n 1 curl -0 -L < files.txt

* Open files.txt: a list of links to all the files for [ close | Downoad
those experiments

* Transfer this file to your server and use

xargs —n 1 curl =0 -L < files.txt

12
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Batch Download — files.txt

1 |https://www.encodeproject.org/metadata/type=experiment&assay_term_name=ChIP-seq&target.
investigated_as=transcription%20factor&replicates. library.biosample.donor.organism.
scientific_name=Homo%20@sapiens&replicates. library.biosample.
biosample_type=in%20vitro%20differentiated%20cells/metadata.tsv
https://www.encodeproject.org/files/ENCFFOQ2ELS/@@download/ENCFFO02ELS. fastq.gz

https://www.encodeproject.org/files/ENCFFO02ELT/@@download/ENCFFOQ2ELT. fastq.gz
https://www.encodeproject.org/files/ENCFF002ELU/@@download/ENCFFO02ELU. fastq.gz
https://www.encodeproject.org/files/ENCFFO02ELV/@@download/ENCFFOQ2ELV. fastq.gz
https://www.encodeproject.org/files/ENCFF002DTV/@@download/ENCFFO02DTV. fastq.gz
https://www.encodeproject.org/files/ENCFFOO2EHT/@@download/ENCFFO@Q2EHT. fastq.gz

N NG " MW . encodenrnie olale \ Ny H [QEaaownloao \ NV L = .0

* Design goal is to allow easy web-based faceted browsing and search and
download of large datasets to a server

e files.txt is meant to be used with something like xargs —n 1 curl -0 —L < files.txt

* The first file is always the metadata that tells what each file is

* Documented here: https://www.encodeproject.org/help/batch-download/

 Want speed? Forget wget. Get wgot. https://github.com/ENCODE-DCC/wgot

13
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Annotations

ma N " =
00 /") Genomic annotations - EIN % -

€« (& https://www.encodeproject.org/data/annotations Qv A& @

ENCODE Datav  Methods~  About ENCODE~  Help~

Move on from experiments to annotations

e Select Data ... Annotations Genomic annotations
https://www.encodeproject.org/data .
P / / proj g/ / Introduction
annotations e e ae ol oo o ol ettt et ooty 21"
additional data.
* Links to region-based annotations (e.g. TSS’s) Annotated genomic regions

¢ Gene expression matrix over ENCODE2 cell lines (~60 cell lines in total) in GENCODE 19 [Download data |

* Links to enhancer predictions and methods Dowrload methods]

¢ Transcription start site (TSS) lists [View README]

* Links to integrative ENCODE publications that " GENGODEVIO TS [Dourioec]

o GENCODE v19 TSS stratified by strict Fantom5 CAGE clusters [Download]
o GENCODE v19 TSS stratified by robust Fantom5 CAGE clusters [Download]

fe a t u re a n n Ota ti O n d a ta S ets o GENCODE v19 TSS stratified by permissive Fantom5 CAGE clusters [Download]

¢ Candidate enhancers based on DNase hypersensitivity and H3K27ac and annotated with TF-ChIP peaks as well
as candidate promoters annotated with TF-ChIP peaks. [Visualize data | Download methods] |

o Distal DNase peaks [Download]

o Proximal DNase peaks [Download]

14
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Summary of Interactive Features of the Portal

https://www.encodeproject.org/
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Documentation and links to tutorials

0@
€ (&

ENCODE

(7 Getting Started - ENCODE X

£ https://www.encodeproject.org/help/getting-started Q <y

Search ENCODE Q Signin

Data + Methods ~ About ENCODE ~ Help~

Getting Started

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.
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.

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.

Please contact the ENCODE DCC via email (encode-help@Iists.stanford.edu) or Twitter (@encodedcc) if you have any
further questions.

Information available at the portal

The ENCODE Portal contains the following types of data generated by the ENCODE Consortium:

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

« 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
« Publications that have been written by the scientific community that use ENCODE data

« Software tools that have been used by the ENCODE Consortium to process and analyze assays and predict
functional regions

« Experimental guidelines and data standards for generating the data

« Outreach events, tutorials, and workshops that have been organized

J. Seth Strattan, PhD ENCODE DCC




Summary of Interactive Features of the Portal

® © @ / (7search - ENCODE x \GR |2
A . . A -—
&« C' [ https://www.encodeproject.org/search/?type=experiment&assay_term_name=ChIP... @ 77 =
.
L]
https://www.encodeproject.org/ R e
ChlIP-seq 67 ®
. . Experiment status
* Faceted browsing: experiments and samples s 671 | CNP-seq.of astrooyte of the spinal cord (omo sapers)  Exparirt
* Target: CTCF ENCSRO000DSU
(i o mti ) Lab: John Stamatoyannopoulos, UW released
hg19 64 Project: ENCODE
Organism ChlP-seq of choroid plexus epithelial cell (Homo sapiens) Experiment
Target: CTOF
Mus musculus 6 Lab: John Stamatoyannopoulos, UW released
Project: ENCODE
Target of assay B X
histone 153 ChlIP-seq of erythroblast (Homo sapiens) Experiment
. y . Target: POLR2A ENCSRO00EXO
histone modificatior 23 Lab: Peggy Farnham, USC released
transcription factor 67® Project: ENCODE
control 53
other context 1 ChlIP-seq of erythroblast (Homo sapiens) Experiment
+ See more... Target: GATA1 ENCSRO00EXP
Lab: Peggy Farnham, USC released
Biosample type Project: ENCODE
immortalized cell line 857
stem cell 71 ChiIP-seq of mammary epithelial cell (Homo sapiens) Experiment
primary cell 67® Target: CTCF ENCSR000DUS
in vitro diff iated cell 11 Lab: John Stamatoyannopoulos, UW released
in vitro differentiated cells Project: ENCODE
tissue 4
Organ ChlP-seq of endothelial cell of umbilical vein (Homo sapiens, Experiment
blood vessel 18 newborn) ENCSRO00EFA
skin of body 13 Target: JUN released
Lab: Michael Snyder, Stanford
lung 5 Project: ENCODE
mammary gland 4
brain 3 ChIP-seq of keratinocyte (Homo sapiens) Experiment
+ See more... Target: CTCF ENCSRO00DWX
Lab: John Stamatoyannopoulos, UW released
Life stage Project: ENCODE
unknown 34
newborn 15 ChIP-seq of foreskin fibroblast (Homo sapiens, postnatal) Experiment
adult 7 Target: CTCF ENCSRO00DUH
child 4 Lab: John Stamatoyannopoulos, UW released
Project: ENCODE
fetal 3
16 + See more... AL . il aliol Ty il o

J. Seth Strattan, PhD ENCODE DCC



Summary of Interactive Features of the Portal

https://www.encodeproject.org/
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Detailed experiment metadata

-

eo0e (/yENCSR888LYA - ENCODE X

€« C' (O https://www.encodeproject.org/experiments/ENCSR888LYA/

ENCODE Datav Methods~  About ENCODE~ Help~

Experiment  RNA-Seq

Experiment summary for ENCSR888LYA

Status: released

Qw

Search ENCODE Q Sign in

Assay:
Accession:

Biosample summary:

RNA-seq
ENCSR888LYA

Purkinje cell (Homo sapiens, adult 20 year)

Lysis method:
Extraction method:
Fragmentation method:
Size range:

Size selection method:
Platform:

Spike-ins datasets:

Type: primary cell
Description:  RNA-seq on single cell equivalents of 20 excised and homogenized Purkinje cells from a 20 year old human
male
Lab: Barbara Wold, Caltech
Project: ENCODE
Aliases: barbara-wold:Hs_UMB4727_20_M_CN_Purkinje_pool_split
Date released: 2014-07-07
Assay details
Nucleic acid type: RNA

72 degrees for 3 minutes in the presence of Triton
None

Nextera Tagmentation

>200

SPRI Beads

HiSeq 2000

ENCSR013YHQ, ENCSR156CIL

Documents

J. Seth Strattan, PhD

ENCODE DCC




Summary of Interactive Features of the Portal

https://www.encodeproject.org/

NNNNNNNN (raw data) ENCFFO19EBP (raw data)

«
alignment alignment

[ Vi S u a I ize ﬁ | e re I ati O n S h i ps ENOFFB'IBFY;(digmml) ENOFFWWD'N(nllgmm-) ENGFFﬂ:lMGW(bnn:edpmnllnnmﬂm)

v
signal generation signal generation
quantification
file format conversion file format conversion
ENCFF837MIG (multi-read signal) ENCFF629PUD (unique signal) ENCFF114PFY (multi-read signal) ENCFF866DLA (unique signal) ENCFF668XUC ENCFF

18
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Summary of Interactive Features of the Portal

https://www.encodeproject.org/

* |nteractive download of selected files

19

Replicate 1

( ENCFF373WCL (raw data) )

v

alignment

h‘ fastq concatenation

A4

ENCFF878FYX (alignments) )

v

signal generation

file format conversion

C ENCFF937MIG (multi-read signal) |

Format:

Output:

Associated replicates:
Lab:

Date added:

File download:

v h 4
C ENCFF629PUD (unique signal)) C ENCFF114PFY (multi-read signal)) _ ENCFF

fastq

raw data

(1,1

Barbara Wold, Caltech
2014-12-15

& Download

A4

( ENCFF669WDH (alignments)

\ 4

file format conversion

signal generation J

Download Graph

J. Seth Strattan, PhD ENCODE DCC



Summary of Interactive Features of the Portal

-

o p 9 | —
® © ® / (1search - ENCODE x ) 2

e« - C https://www.encodeproject.org/search/?type=experiment&assay_term_name=ChIP... C, wl =

https://www.encodeproject.org/

Using batch download

Click the "Download" button below to download a "files.txt" file that contains a list of URLs 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.
Further description of the contents of the metadata file are described in the Batch Download help doc.

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:

xargs -n 1 curl -0 -L < files.txt

* Batch download of selected experiments

20

J. Seth Strattan, PhD ENCODE DCC



Summary of Interactive Features of the Portal

® ® (" Genomic annotations - EN X

L C' [ https://www.encodeproject.org/data/annotations Q 9y

https://www.encodeproject.org/ SrE Do e s e —

Genomic annotations

Introduction

The ENCODE Project provides a set of candidate genomic regions that can serve as predictions for further investigation.
This page provides links to download a set of genomic annotations as well as a list of publications that contain
additional data.

Annotated genomic regions

Gene expression matrix over ENCODE2 cell lines (~60 cell lines in total) in GENCODE 19 [Download data |
Download methods]

Transcription start site (TSS) lists [View README]
o GENCODE v19 TSS [Download]
o GENCODE v19 TSS stratified by strict Fantom5 CAGE clusters [Download]
o GENCODE v19 TSS stratified by robust Fantom5 CAGE clusters [Download]
o GENCODE v19 TSS stratified by permissive Fantom5 CAGE clusters [Download]

Candidate enhancers based on DNase hypersensitivity and H3K27ac and annotated with TF-ChIP peaks as well
as candidate promoters annotated with TF-ChIP peaks. [Visualize data | Download methods]

Distal DNase peaks [Download]

°

o

Proximal DNase peaks [Download]

e Access to ENCODE annotations

o

H3K27ac annotations [Download]

°

Distal TF binding sites [Download]

o

Proximal TF binding sites [Download]

Additional annotations

Papers previously published by the ENCODE Consortium contain data files that include additional genomic
annotations. Search for all publications with ENCODE element data.

Peaks

21
J. Seth Strattan, PhD ENCODE DCC



ENCODE Analysis Pipelines as Deliverables

+

CCCFFFFFHHHHGUJIGGHEIIEGGEGGUJBHIG
@BI:SL-HAB:DORRAACXX:8:2309:21201:7829 1:X:0:GCCGTCGA
CTAACCCTAACCCTAACCCTAACCCTAACCCTAACC

+

RNA-seq of liver - ENCSRO00AEU - ENCFF001RSU bigWig minus signal rep 2
CCCFFFFFHHHHHIIIIGIIINIIGGIG) ENCFFO0IRSU | L (A LU T MAA————J
@BI:SL-HAB:DORRAACXX:8:2113:4623:40045 1:X:0:GCCGTCGA ENCFFOO1RSY RNA-seq oflivr - ENCSRO0OAEU - ENCFFOOTRSV bigWig plus signal rep 2

GGGTTAGGGTTAGGGTTAGGGTTAGGGTTAGGGTTA
+

??@ADDBDH:CDHHI+AEFHI?GGHII:EFIII?F=
@BI:SL-HAB:DORRAACXX:8:2206:11680:21762 1:X:0:GCC
AGGGTTAGGGTTAGGGTTAGGGTTAGGGTTAGGGTT

3 Primary Dat

ENCFF001RSW RNA-seq of liver - ENCSRO00AEU - ENCFFO01RSW bigWig minus signal rep 1

) e | el
RNA-seq of Iiier - ENCSRO00AEU - ENCFF001RSX bigWig plus signal rep 1

IERFERARN

Processed Data

1. Deploy ENCODE-defined pipelines for ChlP-seq, RNA-seq, DNase-seq, methylation.

2. Use those pipelines to generate the standard ENCODE peaks, quantitations, CpG.

3. Capture metadata to make clear what software, versions, parameters, inputs were used.
4. Capture, accession, and distribute the output.

5

Deliver exactly the same pipelines in a form that anyone can run on their data or with
ENCODE data — one experiment or 1000.

Replicability — Provenance — Ease of Use — Scalability
- We Hope

J. Seth Strattan, PhD ENCODE DCC



4
ENCODE Bismark DNA-ME pipeline: (paired- unconfiored | M Output folder... @ Readme -

Inputs > App > Outputs

O*gz A genome] > WGBS-genome-... > ] Converted Genome Index
| WGBS-mott:
| ‘ [ *.gz | The reads (pair one) that ought to be methylated > Tmou-es... | &

{B *.0z | The reads (pair two) that ought to be methylated] [ Mott Trimmed Reads for input into Bismark (2nd pair)

BI7Z] WGBS-genome-index Converted Genome Index [x] > PodlEs s T |

[(via @V EE N E Bl e -l Mott Trimmed Reads f

> [ Mott Trimmed Reads for input into Bismark (1st pair)

> Il toz file of mapped bismark outputs

[Qvia WL Bl R - -l Mott Trimmed Reads f

[D *gz A genome]

> WGBS-extract-r... ., > ' CG methyation BED file

ENE] WGBS-bismark-map-pe = tgz file of mapped bismark o " CHG methyation BED file

[)  CHH methyation BED file [ the sam file

[D *.gz | A genome
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ENCODE Bismark DNA-ME pipeline: (paired-

Inputs >
c [B *gz | A genome] >

Input Files —
(Y *.gz | The reads (pair one) that ought to be methylated >

[3 *.gz | The reads (pair two) that ought to be methylate

e~

%] WGBS-genome-index Converted Genome Index [x] >

[(via @V EE N E Bl e -l Mott Trimmed Reads f

[Qvia WL Bl R - -l Mott Trimmed Reads f

[D *gz A genome]

[D *.gz | A genome

BN/ WGBS-bismark-map-pe  tgz file of mapped bismark o

4 apps
unconfigured

8 Output folder... @ Readme v

App > Outputs

WGBS-genome-... > ] Converted Genome Index

WGBS-mott-rea > [ Mott Trimmed Reads for input into Bismark (1st pair)

[ Mott Trimmed Reads for input into Bismark (2nd pair)

B e > Bl toz file of mapped bismark outputs

Output Files

WGBS-extract-r... > % CG methyation BED file

1 CHG methyation BED file

[)  CHH methyation BED file [ the sam file
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4
ENCODE Bismark DNA-ME pipeline: (paired- unconfiored | M Output folder... @ Readme -

Inputs > App > Outputs

Input Files EEIr > | e
| e .

‘ (Y *.gz | The reads (pair one) that ought to be methylated > L e L2 > [ Mott Trimmed Reads for input into Bismark (1st pair)

[3 *.gz | The reads (pair two) that ought to be methylate __L~¥lott Trimmed Reads for input into Bismark (2nd pair)

e~

lZZ] WGBS-genome-index Converted Genome Index [x] > R L2 > I} tgz file of mapped bismark outputs

[(via @V EE N E e Bl e -l Mott Trimmed Reads f

o ey e @MU S plumbed to inputs

[D *0z | A genome]

Output Files

WGBS-extract-r... o >

[D *.gz | A genome [ CG methyation BED file

BN/ WGBS-bismark-map-pe  tgz file of mapped bismark o

1 CHG methyation BED file

[)  CHH methyation BED file [ the sam file
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Deploy Analysis Pipelines to the Cloud

Provenance -
Accessioned inputs

ENCODE Bismark DNA-ME pipeline: (paired-

Inputs

0 A genome ‘

The reads (pair one) that ought to be methylated
( g

z | The reads (pair two) that ought to be methylated ‘

Ease of Use
Drop in your files

26

2l WGBS-mott-read-trimmer-se

WGBS-genome-index Converted Genome Index [x]

A [el= R L S CEL R ) [ CIEt T Mott Trimmed Reads fi

‘ 0 A genome ‘

‘ [ *.gz | A genome ‘

WGBS-bismark-map-pe = tgz file of mapped bismark d

Mott Trimmed Reads f

App

WGBS-genome-...

set inputs

WGBS-mott-rea...

set inputs

WGBS-bismark-...

set inputs

WGBS-extract-r...

set inputs

4 apps

unconfigured @8 Output folder... @ Readme v } Replica ble

Outputs ~ Onthe web to re-run.

> [} Converted Genome Index

Pipelines will be
modeled in the
metadata database

> [ Mott Trimmed Reads for input into Bismark (1st pair)

[ Mott Trimmed Reads for input into Bismark (2nd pair)

> [} toz file of mapped bismark outputs

> [ CG methyation BED file

[ CHG methyation BED file

[ CHH methyation BED file

Scalable
1000’s of runs will be
populated from the
metadata database.
Re-run on the web for a
few datasets.

[ the sam file
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Deploy Analysis Pipelines to the Cloud

Provenance _
Accessioned inputs

Ease of Use
Drop in your files

27

ENCODE Bismark DNA-ME pipeline: (paired-

Inputs

0 A gemo"ﬂe‘

The reads (pair one) that ought to be methylated

The reads (pair two) that ought to be methylated

WGBS-bismark-map-pe = tgz file of mapped bismark d

WGBS-genome-index Converted Genome Index [x]

A [el= R L S CEL R ) [ CIEt T Mott Trimmed Reads fi

(el 8 L S CEL R gl [ CIgt Tl Mott Trimmed Reads fi

0 A genome

0O A genome

App

WGBS-genome-...

set inputs

WGBS-mott-rea...

set inputs

WGBS-bismark-...

set inputs

WGBS-extract-r...

set inputs

4 apps
unconfigured

@8 Output folder... @ Readme

Outputs

> [} Converted Genome Index

> [ Mott Trimmed Reads for input into Bismark (1st pair)

[ Mott Trimmed Reads for input into Bismark (2nd pair)

> [} toz file of mapped bismark outputs

> [ CG methyation BED file

[ CHG methyation BED file

[ CHH methyation BED file

[ the sam file

Replicable
On the web to re-run.
Pipelines will be
modeled in the
metadata database

Scalable
1000’s of runs will be
populated from the
metadata database.
Re-run on the web for a
few datasets.

Either way it’s exactly
the same pipeline.
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Summary: ENCODE Analysis on the Cloud

Key

Prosctees;mg Call Peaks

Input or
Output

Intermediate
Result

ENCODE ChIP-Seq IDR Pipeline

m /ﬁ Pogl Replicates 2Pse j p' ates C || Peak /
s ubsample
l Filter |Z Co trols / Pseudoreplicates ZP d / ° = - d pl t

Signal Tracks

How best to deploy this pipeline

With the same versions of all the software components;
The same parameters;

With rapid access to all 40+TB of ENCODE data;

So that anyone can run it?

* The ENCODE Data Analysis Center is defining standard ENCODE
pipelines for ChlP-seq, Dnase-seq, RNA-seq, and WGBS

« The ENCODE DCC is implementing these pipelines on a web-accessible
cloud computing platform

* Design goals: Transparency, replicability, provenance, accessibility

28
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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)

experiment = response.json()

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

* 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

29
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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
2
3
4
5
6
7
8
9

experiment = response.json()

experiment['accession']
experiment['description’]
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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])

J. Seth Strattan, PhD ENCODE DCC



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

* Access to ENCODE annotations

* Preview of ENCODE pipelines

 Programmatic access using the ENCODE REST API
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The ENCODE Users Meeting

https://www.encode2015.org June 29 —July 1, 2015 — The Bolger Center in Potomac, MD
Key topics

* Navigate ENCODE data:

o Learn to use resources for viewing, querying, and downloading ENCODE data

* Analyze ENCODE data:

o Learn to use ENCODE web-based and command-line analysis tools

o Run ENCODE processing pipelines on your own data (ChIP-seq, RNA-seq, DNase-seq, DNA methylation)

e Use ENCODE data to:

o Interpret human variation and personal genomes
o Interpret cancer genomes
o Connect genes to their controlling regulatory elements to target genes across the genome

o |dentify likely cell types and pathways underlying non-coding disease associations
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The ENCODE DCC

A;:/l '4” A il/ih

.& ;

Nikhil Podduturi, Laurence owe Forrest Tanalé;\”an Lee, Stuart Mlyasato Matt Slmlson Zhenhua Wang, MarcusHo

@encodedcc encode-help@lists.stanford.edu &’ https://github.com/ENCODE-DCC/
S m
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ENCODE DATA AND METADATA
THROUGH THE ENCODE PORTAL

J. Seth Strattan, ENCODE DCC, Stanford
Keystone Symposia Epigenomics & Methylation
ENCODE Workshop

April, 2015

@encodedcc encode-help@lists.stanford.edu % https://github.com/ENCODE-DCC/
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