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Goal

Website to release an ERC data:
» Overview of the data
» dashboard matrix including organisms, sample types
(RNASeq,ChlPSeq...), tissues and time points
> (interactive) plots
> genome browser (track hubs)

» Analysis - plots, tables, download
» Search tools
> by chrmosome regions (e.g. tracks)
by gene expression profile
by expression silimarity
by regulatory elements
links between data types
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Fly development

Developmental stages

108 -t

White Late
pupa pupa

Tissues

Lo | —
Y

Wing
compartments




Transdifferentiation model - human

C/EBP « induces transdifferentiation of B cells into macrophages
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Dataset

Number of

metadata Total number of
Dataty pe Organism attributes Time points Tissues/Fractions Histone marks Replicates samples
RNASeq Human 18 12 3 3 2 72
ChIPSeq Human 25 12 - 9 2 216
Riboprofiling Human 24 12 - - 2 24
Proteomics Human 9 12|- - 2 24
RNASeq Fly 33 3 14 - 2 84
ChIPSeq Fly 33 3 4 9 2 216

File types: bam, bigwig, bed, quantifications
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ENCODE Portal
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Based on an image by Darryl Leja (NHGRI), lan Dunham (EBI), Michael Pazin (NHGRI)

ENCODE portal


https://www.encodeproject.org/

ENCODE Portal

View Assay Matrix

Project Biosample Type Assay Categories
v &" =
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W Roadmap - tissue
modENCODE prmarycel
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- January 2017 Data Release Overview
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Data Release: 66 new dendritic cell datasets from the Garber Lab
0

darua

We are pleased to announce that the Garber Lab, under the GGR project, has released 66 new dendritc cel datasets.

Data Release: 86 Drosophila ChIP-seq data

1, 2
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ENCODE Portal

Encyclopedia

Materials & Methods  Hel

b

Experiment Matrix

Assay Assay category Target of assay Date released Available data
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ENCODE Portal

Assay category Showing results 1 to 25 of 13360
DNA binding 7564 —
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ENCODE Portal

ENCODE Data  Encyclopedia  Materials &

Region search

Enter any one of human Gene name, Symbol, Synonyms, Gene ID, HGNC ID, coordinates, rsid, Ensemble ID

annotations found
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GRAPE pipeline

aseq.crg.cat [

@crgmail G gmail Qlnce @ Genomewiki BJUCSC ‘t.crg @ Post to CiteuLike [lLibrary & IT - ( UPF )

RNASeq

Track what's new in your expression studies.

Encyclopedia of DNA Elements
ENCODE

Human

Breast

cLL

Model Organisms
Dm3

http://rnaseq.crg.cat/


http://rnaseq.crg.cat/

GRAPE pipeline

RNASEQ Analysis of transcriptome data
da

« Projects « Project; ENCODE

Experiment: CALTECH-GM12878-CELL-LONGPOLYA-GENCODEV3c-75-1

Ropicates.
Woidom
Experiments | Overview | Read | Mapping | Expression | Splicing | Discovery

#Repicates Lab Celltype  Localzation’ RNA extract  Annoltion Version Read ength Paited
CALTECH GMIZ878 CELL  LONGPOLYA GENCODE3c LI

RNA DASHBOARD RESULTS

Please observe the gudeines of e TENCODE Consortum Data Release Policy Summary” when using ENCODE data
The end of e moraorum s indicald i th frstcolamn of he b, In case the moratorium has aready ended, e abe cells are smpty.
nsult e ENCODE Rt 4 page fora s producton’s
Resticted unil File Type FileView  Filelab  File URL File Size. File®
BAM  Algnmems  CALTECH o0an
Mol RS sl st
odeCaleENIRNaSegGMI287R X TSAAIgRsRop1V2 bam
BIGWIG Rawsigia,  CALTECH am
ana MgENCodeCalechRnaSeqeeaseLalest
BIGWIG Rawsignd,  CALTECH am
) stana gERCodeCaltechRnaSeqeleaseLatest
FASTO Rawdata  CALTECH 156
MgERCoceCaleenRnaSeqeeaseLatest
MgEnCodeCalechRN3SeqGmI287ER X TSAF astoRepL.fastq g2
BAM  Spicesies  CALTECH 107
ncodkCatechRnaSeqeleaseLatest
ot eqor TR TSl Rep2
BAM  Algnments  CALTECH 606
gERCodeCatechRnaSeqleaseLatest
486

FASTQ  Fasigreadsl  CALTECH
MgEnCodeCalechRnaSeqeeaseLatest




GRAPE pipeline

== RNASEQ Analysis of transcriptome data

« Projects « Project: ENCO!

Experiment: CALTECH-GM12878-CELL-LONGPOLYA-GENCODEV3c-75-1

Replcates
Woldoh

Experiments | Overview = Read | Mapping  Expression

READ SUMMARY

Overiew ofhereads tatuwere mapped in s experiment

« Unique reads: Numberofunique sequences in e dataset, s relects he
{adtngancy ofhe dta.

= Unambiguous reads: Reads or vt

ch every base was esolved by e

eads: Reads for unicha
by the sequencer and was assigned an .

ane nucieotde was notresalved

One lane conesponds o one ead setnsingle-end dat,

One 1ano corresponds t o read sisn plred-end data.
Average aver 4 sets of reacs Tota Percent

Unique Reads e1mew 623
Unambiguous Reads 07630 940w
Ambiguous Reads. 602t 57

Overviewofthe annotate festures etected i s

he feature

Average over 1 replcates Toal  Detocted  Percent
Gonos. woss  man ok
Transcript BL7  Toee s
Exons amaw 2w se1%

Splicing | Discovery

MAPPING SUMMARY

Overven of he resulsafer mapping

« Uricuely mapped reads: Reads for which we fnd a unique alignment hatis
betler (wih alower numbes of mismaiches) than any o e afer poss
algnmens.

unichwe fna2or

algnmens.

« Unmappe reds: Red for which we wre unab o find n algnment
within he parametors used n o mapping as speciiod n mapping
informaton

onea

ontesponds 1 one read setn single-end

(One ane cortasponds o o read ses i pated-end data.

Average over 4 sels of reads ol Percent
Uriquely Mapped Reads 6100503 57.6%
Mult-Mapped Reads. 275149 205%
Unmapped Reads. narae 2o

Overven of he spicing everts tatwers etected
« Known juncions: Juncions present n e annoaton as partof an exising
« Novel juncions from Annotated exons: Juncions frmed by o annotied

10 e o s e far ot g .
« Novel juncions from unannatated exons: Junctons where atleastone of e
Crons melved i e vent s ot resenn he amoaton.

For one set of repicates o Percent
Koown Junctions w0088 420%
Novel Juncions from Annotated Exons 7o 1%

Novel Juncions from Unannatated Exons z05



GRAPE pipeline

RNASEeQ Analysis of transcriptome data

« Projects « Projec

Experiment: CALTECH-GM12878-CELL-LONGPOLYA-GENCODEv3c-75-1

Repicates.

‘Woldom

Experiments | Ovewview ~ Read | Mapping | Expression | Splicing | Discovery

MAPPING INFORMATION MAPPING SUMMARY P
Read Length: 75 Overview ofthe tsuls e mapping.
Mismatches: 2 « Uniquely mapped reads: Reads forwichw find  unique aignment s
beter (Wi aower number of ISMAIZhes) 1 any of ha ther possibie
Annotation Version: GENCODEv3c ignments.
« Ml mapped feads: Reads forwhich we g 2 o1 more equally good best
Genome Assembly: GRCh37(hg19) algnment
« Unmapped reads: Read orwhich we were unablefo i an aignment
Genome Gender: F winin the parametors e mappi i mappin
(One an corresponcs to one read setin single-nd .
o oresponds ot read ses inpaired-end dta
Average over 4 sets of reacs Toul Percent
Uniqualy Mapped Reads sLows0s  sTew
Muli-Mapped Reads 2705149 205%
Unmapped Reads namam 20
READ DISTRIBUTION .
o ofthe unquey mappes eled Dis and fora breakcionn ofthe
s by lengin (raphs i b  rangeof rumbers
s tepresents e relive poskion st the anscrpt (rom 0 1o 10036), he y xis s the number of s detectad athat elive posion ver all ianscripts
aph we Woud xpect o sce a more of wiuton matual i atboh ends, e p otag s n o i, patcany g

Somof e 3 1 e lngergancrps biined fom e

A+ racton s usualyan i ono




GRAPE pipeline

Experiments

Distributio

biot

Number of Genes

overview
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Read | Mapping | Expression | Splicing | Discovery
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GRAPE pipeline

Experiments | Overview = Read | Mapping | Expression | Splicing | Discovery

PLICING JARY
Overview o ents that

« Known junctons: Junctions present i n fan existing transcrip

« Novel junctions from Annotated exans: Junctions formed annotated exons from the same gene that are part of any annotated transcript.
« Novel junctions from unannotated exons: Junctions e of the exons involved is sentin the annotation

For one set of replicates Total  Percent

Known Junctions 160988 42.0%

Novel Junctions from Annotated Exons 72014 14%

Novel Junctions from Unannotated Exons 23,054

. e
This plot shows the frequency of he difeent nclusion values over the exons
In general, highy include exons are the mostrequent,fllowed by exons tat are arely presen
Exon Inclusion Profile
© WoldGM
'
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FlyBase

FB2017_01, released Febuary 14, 2017

@ FlyBase A Database of Drosophila Genes & Genomes

About_ el [rrp oo o]

Py — Antibodie@iEs - co
e | 208 ON PuenoTYrE
oriis = ‘ANATOMY
CRISPF Disease
Amttitera e OFF P,
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o

. @
s & [Eipression [ G0 \[_Prenape "\ Reterences
> 4

Simple \|_Croiogs | Protein Domains | Gene Groups \|_Data Ciass

mEms ™ @ e sl [ smmNorjoon )
s Search

5 Yearts) =: [g.g.'2004-2008', '>2001, etc )

E Title/Abstract =[: (Search Title and Abstract text |

news coumunTY soumal =[: e Biol )

“QuickSearch autocomgiete: []

& Note: Wid cards (") can be added fo your search term

Commentary  see ailconmentaries

pres— counses
Enhanced Orthology data in FiyBase

Mar 30, 2016. As of the FB2016 02 release, FiyBase has

MGY  Aoepusse incorporated orthology data from the DRSC Integrative Ortholog

] Prediction Tool (DIOPT). The DIOPT dataset integrates ortholog

predictons for eight model organisms flom ten Individual tools

s approach provides a stieamiined method for comparison of

commumiry ology predictons originating from ifferent algorithms based on

sequence homology, phylogenetic trees, and functional similary.
(More)

Version FB2017 01, elesed February 14,2017 -
‘Contact FyBase: Cee FyBase Yy & @

FlyBase website


http://flybase.org

FlyBase

FB2017_01,released February 14, 2017

@ F'yB ase Search RNA-Seq data by expression profile

Community

2010, Resuts show g the
A video wioral for tis ool can be viewed here.
search using several modENCODE expression datasets in conjunction
Jain selections inthe folowing forms for the search: ¥ stage
Dssue submit combined search

Cureament
Cceniine

modENCODE expression by stage data

Exoresson o means apeak [Eoression O Staoe _[Expressionon] “Exgresson on” meansa peak
exmresson et ot more than enoo, 02 | xpresson ve ot s than
%) exresson o emoo 24 | 91| @ Modersely ngh| 2 expresson
embryo, 4| 7
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Graveleyetal, 20100315
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RNA-Seq profile search


http://flybase.org/static_pages/rna-seq/rna-seq_profile_search.html
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FlyBase

FB2017_01, released February 14, 2017

RNA-Seq Expression Similarity Search

Sample gene: |gapdhl search
Experiment: | modENCODE_Stages | &

Categories to use: ENTITEST

This tool finds genes with expression patterns that are
similar to that of a given gene. Enter your query gene
symbol in the box, and choose to search for genes
with similar expression by developmental stage,
tissue, treatments, or cell lines. You can also specify a
subset of experimental samples (categories) within a
setof RNA-Seq expression data. Hold down the shift
key to select multiple categories.

For more help with this tool, see this help page.

To watch a video tutorial for this tool, go here.

L3larvae_12hr_post_molt
L3larvaePS_1-2

version FB2017 01, released February 14, 2017
Contact FlyBase Cite FiyBase

RNA-Seq similarity search


http://flybase.org/static_pages/rna-seq/rna-seq_similarity_search.html

FlyBase

FB2017_01 eeased Februry 14,2017

@ Fly Base Expression Similarity Query: gene Gapdh1

Dataset: modENCODE_Stages (| compared subsets 3 |) ~ Export hits into genes HiList

Profile (selected subsets only) - Molecular function Biological process

e metabolic rocess
\aDr s
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et inase octvy pyruvate metabelc pr

cozees 54
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SCREEN

SCREEN: Search Candidate Regulatory Elements by ENCODE

about Tutoral

Hyparsansiive Stes o SCREEN is a web interface for searching and visualizing the
R Registry of candidate Regulatory Elements (cRES) derived from
¥ ° ENCODE data. The Registry contains 2.67M human cREs in hg19
cico . and 1.67M mouse cRES in mm10, with orthologous cRES cross-
e S referenced. SCREEN presents the data that support biochemical
acilvities of the cREs and the expression of nearby genes in specific
= | [Ee Eh . cell and tissue types.

CHAPET WA
Repiseg

‘You may launch SCREEN using the search Browse GWAS.
/ 7/”/ box below or browse a curated list of SNPs

from the NHGRI-EBI GWAS catalog o

=
ot &= annotate genetic variants using cREs.
\C\ %]

KA chr11:6226493-6403124

Search hgi19 Search mm10

Examples: "K562 chr11:5226493-5403124", "SOX4 TSS", 'rs4846913"

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

http:/screen.umassmed.edu/


http://screen.umassmed.edu/
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Gbrowse

* B EEH B NCBI Gnomon, 2006

* BEEH B\ orthologs
|

EBRNA-Seq,

ok
Select Tracks | Glear highiighting

version FB2017 01, released February 14, 2017
Contact FiyBase:

FlyBase Gbrowse



http://flybase.org/cgi-bin/gbrowse2/dmel/
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JBrowse demonstration: Volvox mythicus example


http://jbrowse.org/code/JBrowse-1.12.1/?loc=ctgA%3A9901..32511&tracks=DNA%2CTranscript%2Cvolvox-sorted-vcf%2Cvolvox-sorted_bam%2Cvolvox_microarray_bw_xyplot%2Cvolvox_microarray_bw_density&data=sample_data%2Fjson%2Fvolvox&highlight=

Goal

Dataset ERC project
Website examples
Genome browser
Interactive plots

Biocore



Differentially Expressed Genes
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Interactive


http://genome.crg.es/~cklein/dmel/interactive/index.html

Heatmap

| ] @® count

Less More Q daily

OSJ.ZS 09‘23 10‘01 10.04 1007 10.10 1013 10.16 date
a0 i v i

05—
||

Interactive


http://genome.crg.es/~cklein/dmel/interactive.heatmap/index.html
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Interactive


http://genome.crg.es/~cklein/dmel/interactive.heatmap/index.html

Biocore

> set up a database and a web server with a dashboard to publish
the data of the project

» install a default release of a genome browser

» include summary plots produced by us as images
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