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This lecture

* Big projects generating a lot of ChIP-seq data
« ENCODE/modENCODE
* Roadmap Epigenomics

* How to find public ChIP-seq data sets from smaller studies
* Cistrome data browser

 Motif data bases



Public data can be very useful

* Good to have reference data to check if your experiment is ok
* Overlaps between your data and other TFs and chromatin marks

* Compare ChlP-seq data to your expression data



The ENCODE project

* Encyclopedia Of DNA Elements: https://www.encodeproject.org

* Aim: Using different techniques to annotate the human genome
RNA-seq

ChIP-seq (around 5000 experiments, TFs, histones and histone marks)
DNAse-seq/ATAC-seq

Hi-C

Bisulphite seq

* Mostly human cell lines. Now also some primary tissue, and mouse cell
lines and primary cells.
* modENCODE - a side project for model organisms: fly and worm
 The ENCODE website also contains data from Roadmap Epigenomics

* Well defined pipelines and quality standards.
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- Raw sequencing data

Isogenic replicate Library Accession File type Run type Read Lab Date added File size Audit status File status
1 ENCLB408ZKM  ENCFF192EWP @ & fastq SE51nt Tim Reddy, Duke ~ 2016-10-19  436MB
D loads:
ownlioads:
2 ENCLB473RRB  ENCFF685TOJ @ &  fastq SE51nt Tim Reddy, Duke  2016-10-19  471MB
* R ds: fast
dw reads: 1as q 3 ENCLB283CWG  ENCFF8600TI €@ & fastq SE51nt Tim Reddy, Duke ~ 2016-10-19  368MB  + @ released
* Aligned reads: bam
* - Processed data
o R d g . b . ol = N . Isogenic . Mapping . . Date . File _ Audit ol = A
e a Cove ra e . W Accession & File type ¢ Output type ®| repioste HR $ Lab | added Olem © amm ¢ File status ¢

° Pe a kS . M ACS 2 ENCFF141LI @ &  bigBed peaks 1 GRCh3s Tim Reddy, 2017-10-19  507kB v
* narrowPeak Duke
ENCFF507PNL @ & bam alignments 1 GRCh38 Tim Reddy, 2016-10-19 423MB
Duke
ENCFF891WYF @ & bed narrowPeak peaks 1 GRCh3s Tim Reddy, 2016-10-20 139kB
Duke
ENCFF028JFF @ & bigWig signal of unique 1 GRCh38 Tim Reddy, 2016-10-19  99.6 v
reads Duke MB
ENCFF598IVG @ &  bed narrowPeak peaks 2 GRCh38 Tim Reddy, 2016-10-20 164kB  «
Duke
ENCFF992TSS @ & bigWig signal of unique 2 GRCh3s Tim Reddy, 2016-10-19 122MB
reads Duke
ENCFF595LRY @ &  bigBed peaks 2 GRCh38 Tim Reddy, 2017-10-19 578kB
narrowPeak Duke
ENCFF706FEl @ &  bam alignments 2 GRCh3s Tim Reddy, 2016-10-19 512MB
Duke
ENCFF852JEQ @ & bigWig signal of unique 3 GRCh38 Tim Reddy, 2016-10-19  96.5 v

reads Duke MB



Roadmap epigenomics project

 http://www.roadmapepigenomics.org

* Aim: “producing a public resource of human epigenomic data to

catalyze basic biology and disease-oriented research”
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http://www.roadmapepigenomics.org/
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Cistrome data browser

* An interface for accessing many ChlP-seq data sets.
http://cistrome.org/db/

* All data have been re-processed using the same pipeline.
* 47000 experiments, about 50-50 from human and mouse

e Data from many smaller studies collected
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Species: Homo sapiens WashU Browser
Citation: Conery AR, et al. 1 inhibition of the ipti i CBP/EP300 as a
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R interfaces

B] OCO n d U CtO r Install Developers About

OPEN SOURCE SOFTWARE FOR BIOINFORMATICS

Home » Bioconductor 3.8 » Software Packages » ENCODExplorer

Documentation »

E N C O D EXp | O I'e r Bioconductor

Package vignettes and manuals.
Workflows for learning and use.
Course and conference material.
Videos.

Community resources and tutorials.

platforms |all | rank 599 / 1649 n Bioc 3.5 years

build 'ok updated before release

DOI: 10.18129/B9.bioc. ENCODExplorer ﬁ D

R / CRAN packages and documentation

A compilation of ENCODE metadata

Bioconductor version: Release (3.8)

This package allows user to quickly access ENCODE project files metadata and give access to helper

functions to query the ENCODE rest api, download ENCODE datasets and save the database in SQLite SuppOI’t »

format.

Please read the posting guide. Post
questions about Bioconductor to one of
the following locations:

Author: Charles Joly Beauparlant <charles.joly-beauparlant at crchul.ulaval.ca>, Audrey Lemacon

<lemacon.audrey at ulaval.ca>, Louis Gendron <louisg.212 at gmail.com> Astrid-Louise Deschenes,

<astrid-louise.deschenes at crchudequebec.ulaval.ca> and Arnaud Droit <arnaud.droit at

crchudequebec.ulaval.ca > = Support site - for questions about
Bioconductor packages

= Bioc-devel mailing list - for package
developers

Maintainer: Charles Joly Beauparlant <charles.joly-beauparlant at crchul.ulaval.ca>

Citation (from within R, enter citation("ENCODExplorer™)):
Beauparlant CJ, Lemacon A, Deschenes LGA, , Droit A (2018). ENCODExplorer: A compilation of ENCODE
metadata. R package version 2.8.0.

Installation

To install this package, start R and enter:

©if (lrequir e("Bioc! ger", quietly = TRUE))
| install.packages("BiocManager")
BiocManager: :install("ENCODExplorer"”, version = "3.8")

Documentation

To view documentation for the version of this package installed in your system, start R and enter:

browsevignettes ("ENCODExplorer™)

Bioconductor e I

OPEN SOURCE SOFTWARE FOR BIOINFORMATICS

Home » Bioconductor 3.8 » Software Packages » DeepBlueR

Documentation »
D e e p B I u e R Bioconductor

Package vignettes and manuals.
Workflows for learning and use.
Course and conference material.
Videos.

Community resources and tutorials.

platforms |all | rank 724 / 1649 posts 2/1/1/0
updated before release

DOI: 10.18129/B9.bioc.DeepBlueR 'i D

R/ CRAN packages and documentation

DeepBlueR

Bioconductor version: Release (3.8)

Accessing the DeepBlue Epigenetics Data Server through R.
i ) Support »
Author: Felipe Albrecht, Markus List
Maintainer: Felipe Albrecht <felipe.albrecht at mpi-inf.mpg.de>, Markus List <markus.list at mpi- Pleasg read the pqstingig@. Post
N g . . ’ . questions about Bioconductor to one of

inf.mpg.de> the following locations:

Citation (from within R, enter citation("DeepBluer”)): - Support site - for questions about

Bioconductor packages
= Bioc-devel mailing list - for package
developers

Albrecht F, List M, Bock C, Lengauer T (2017). “DeepBlueR: large-scale epigenomic analysis in R.”
Bioinformatics. doi: 10.1093/bioinformatics/btx099, https://academic.oup.com/bioinformatics/article-
pdf/doi/10.1093/biocinformatics/btx099/10931981/btx099.pdf,

Installation

To install this package, start R and enter:

if (!requireNamespace("BiocManager", quietly = TRUE)) ]
install.packages("BiocManager™) 1
BiocManager: :instal1("DeepBluer", version = "3.8")

Documentation

To view documentation for the version of this package installed in your system, start R and enter:

HTML R Script The DeepBlue epigenomic data server - R package
PDF Reference Manual




Databases with TF binding site motifs

* JASPAR (http://jaspar.genereg.net). Good, curated, free, data base with around 1500 motifs
from all kinds of species.

* Transfac (http://genexplain.com/transfac/, http://gene-regulation.com/pub/databases.html).
Good, curated, not free, data base with around 5000 motifs from all kinds of species.

e Old version with 400 motifs is free for academic use.

e Other databases

e ChlIPBase http://rna.sysu.edu.cn/chipbase/
« HOCOMOCO (human only) http://hocomocoll.autosome.ru
» footprintDB (combining several databases) http://floresta.eead.csic.es/footprintdb/index.php



http://jaspar.genereg.net/
http://genexplain.com/transfac/
http://gene-regulation.com/pub/databases.html
http://rna.sysu.edu.cn/chipbase/
http://hocomoco11.autosome.ru/
http://floresta.eead.csic.es/footprintdb/index.php

The JASPAR database

v
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3 JASPAR?018
Home
About
Search
Browse JASPAR CORE
Browse Collections
Tools
RESTful API
Download Data
Matrix Clusters

Genome Tracks

ECartn B JASPAR Blog

Sox2

Examples: SPI1, P17676, ChIP-seq, Homo sapiens

Q, Browse JASPAR CORE for six different taxonomic
groups

Vertebrata Nematoda

o

Insecta

Fungi Urochordata

© JASPAR CORE & when should it be used?

S Info about other collections

The JASPAR CORE contains a curated, non-redundant set of profiles,
derived from published and experimentally defined transcription factor
binding sites for eukaryotes. It should be used, when seeking models
for specific factors or structural classes, or if experimental evidence is
paramount.

Advanced Options

The high-quality
transcription factor
binding profile database

Read more.about JASPAR

P> JASPAR interactive tour

(¢ Citing JASPAR 2018 ¥ PubMed | Z' NAR | [8 PDF
Khan, A. et al. JASPAR 2018: update of the open-access database of
transcription factor binding profiles and its web framework. Nucleic
Acids Res. 2018; 46:D260-D266, doi: 10.1093/nar/gkx1126
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Detailed information of matrix profile MA0142.1

o]
= Cart

A Home

S JASPAR Blog

Matrix > MA0142.1

Profile summary

Name:
Matrix ID:

Class:

Family:

Collection:
Taxon:
Species:

Data Type:
Validation:
Uniprot ID:
Pazar TF:
TFBSshape ID:

TFencyclopedia
IDs:

Source:

Pou5f1::Sox2
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3 JASPAR2018

# Home

© About

Q, Search

& Browse JASPAR CORE
& Browse Collections
# Tools

& RESTful API

& Download Data

" Matrix Clusters

@ Genome Tracks

Download JASPAR data

. CORE PFMs

& TFFMs

& JASPAR collections (PFMs) & Matrix clustering

& SQL dump

0
¥ Cart

# Home

& Other data

i Download JASPAR CORE Position Frequency Matrix (PFM) (non-redundant and redundant) in JASPAR, MEME and TRANSFAC matrix format for six taxonomic

groups. More information about matrix formats can be found here.

Taxonomic group

Vertebrates

Plants

Insects

Nematodes

Fungi

Urochordates

All CORE profiles

PFMs (non-redundant)

Individual PFMs (zip) [ & JASPAR | & MEME | & TRANSFAC]
Single batch file (txt) [ & JASPAR | & MEME | & TRANSFAC ]

e Individual PFMs (zip) [ & JASPAR | & MEME | & TRANSFAC]
e Single batch file (txt) [ & JASPAR | & MEME | & TRANSFAC ]

 Individual PFMs (zip) [ & JASPAR | & MEME | & TRANSFAC ]
® Single batch file (txt) [ & JASPAR | & MEME | & TRANSFAC ]

e Individual PFMs (zip) [ & JASPAR | & MEME | & TRANSFAC ]
o Single batch file (txt) [ & JASPAR | & MEME | & TRANSFAC ]

 Individual PFMs (zip) [ & JASPAR | & MEME | & TRANSFAC]
® Single batch file (txt) [ & JASPAR | & MEME | & TRANSFAC ]

e Individual PFMs (zip) [ & JASPAR | & MEME | & TRANSFAC]
e Single batch file (txt) [ & JASPAR | & MEME | & TRANSFAC ]

® Individual PFMs (zip) [ & JASPAR | & MEME | & TRANSFAC ]
® Single batch file (txt) [ & JASPAR | & MEME | & TRANSFAC ]

PFMs (redundant)

Individual PFMs (zip) [ & JASPAR | & MEME | & TRANSFAC]

 Single batch file (txt) [ & JASPAR | & MEME | & TRANSFAC]

Individual PFMs (zip) [ & JASPAR | & MEME | & TRANSFAC ]

e Single batch file (txt) [ & JASPAR | & MEME | & TRANSFAC]

Individual PFMs (zip) [ & JASPAR | & MEME | & TRANSFAC ]

® Single batch file (txt) [ & JASPAR | & MEME | & TRANSFAC]

Individual PFMs (zip) [ & JASPAR | & MEME | & TRANSFAC ]

¢ Single batch file (txt) [ & JASPAR | & MEME | & TRANSFAC]

Individual PFMs (zip) [ & JASPAR | & MEME | & TRANSFAC]

 Single batch file (txt) [ & JASPAR | & MEME | & TRANSFAC]

Individual PFMs (zip) [ & JASPAR | & MEME | & TRANSFAC]

e Single batch file (txt) [ & JASPAR | & MEME | & TRANSFAC]

Individual PFMs (zip) [ & JASPAR | & MEME | & TRANSFAC ]

® Single batch file (txt) [ & JASPAR | & MEME | & TRANSFAC]

B JASPAR Blog

Downloads




Downloading the free TRANSFAC database

CIS-BP Database: Catalog of Inferred Sequence Binding Preferences

Home

Tools

Bulk downloads

Database stats Welcome to CIS-BP, the online library of transcription factors and their DNA binding motifs.
Contact us

- SearchforaTF
Hep By Identifier
amadums. (e.g. Gata*, YELOOSC, ISFTZ_01)
FAQ
Links ~ BrowseTFs/RestrictSearchforTFs
How to cite By Model Organism

By Any Species

By Domain Type 57
By Motif Evidence <]

By Evidence Typ v '
B1H
ByStud  cpipchip

Database Buil ~ C"P-seq
COMPILED
DeBoer11
DNasel footprinting
EMSA
High-throughput SELEX SAGE  available!
HocoMoco
PBM
PBM, CSA and or DIP-chip Last updated: Apr 5th, 2015 Database Build 1.02

SELEX
Current content: 6559 motifs. 59998 TFs with at least onxperiments), out of a total of 167081 TFs from 263 families in 340

.

http://cisbp.ccbr.utoronto.ca



Todays exercise

e Search the ENCODE website, and download data

e Search the Cistrome website, and download data
e (Search JASPAR)



