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tophat [
NGS: Mapping

Tophat2 Gapped-read mapper for
RNA-seq data

Workflows
= All workflows

Pitagora-Calaxy

L.“’| | + | try.pitagora-galaxy.org

Analyze Data

Tophat2 (version 0.6) [d

Is this library mate-paired?:
Single-end =

RNA-Seq FASTQ file: [% ¢

4: brain_z2.fastqg =
Nucleotide-space: Must have Sanger-scaled quality values with ASCII offset 33

Use a built in reference genome or own from your history:

Use a built-in genome :
Built=ins genomes were created using default options

Select a reference genome:
hgl9
If your genome of interest is not listed, contact the Galaxy team

TopHat settings to use:
Use Defaults :
You can use the default settings or set custom values for any of Tophat's parameters.

Specify read group?
No =

Tophat Overview

TopHat is a fast splice junction mapper for RNA=Seq reads. It aligns RNA=5eq reads to mammalian-sized
genomes using the ultra high-throughput short read aligner Bowtie(2), and then analyzes the mapping
results to identify splice junctions between exons. Please cite: Kim D, Pertea G, Trapnell C, Pimentel H,
Kelley R, and Salzberg 5L. TopHat2: accurate alignment of transcriptomes in the presence of insertions,
deletions and gene fusions. Genome Biol 14:R36, 2013.

Know what you are doing

There is no such thing (yet) as an automated gearshift in splice junction identification. It is all like stick-
shift driving in San Francisco. In other words, running this tool with default parameters will probably not
give you meaningful results. A way to deal with this is to understand the parameters by carefully

EARY—
@ 25: Cufflinks on data
18: gene expression

@ 22: Cufflinks on data

11: assembled transcript
s

@ 21: Cufflinks on data
11: transcript expression

@ 20: Cufflinks on data
11: gene expression

19: FastQC brain 2.fastq
.html

"+ 18: Tophat? on data
4 and data 3: accepted h
its

"+ 17: Tophat2 on data
4 and data 3: splice junc
tions

-» 16: Tophat2 on data
4 and data 3: deletions

.+ 15: Tophat2 on data
4 and data 3: insertions

+ 14: Tophat2 on data
4 and data 3: align sum
mary

13: FastQC brain 1.fastg
shtml

12: FastQC adrenal 2.fas
ta.html
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Galaxy Workflow / Tools

B — I ZHAEDOET-@BFT/NNA 774> =7—7 70—
HRELEL, Web7 7 7 ET=E

8eoo

> | | | | + @ try.pitagora-galaxy.org

Pitagora-Galaxy

Pitagora-Calaxy

179 52 &HAEE,

Using 0%

W=

Get Data

Send Data

Lift-Over

Text Manipulation

Filter and Sort

Join, Subtract and Group
Convert Formats

Extract Features

Fetch Sequences

Fetch Alignments

Get Genomic Scores
Statistics

Graph/Display Data
Evolution

Motif Tools

NGS: QC and manipulation
NGS: Mapping

NGS: RNA Analysis

NGS: Simulation
Phenotype Association
NGS: Peak Calling
Operate on Genomic Intervals

Workflow control

Inputs

Workflow Canvas | RNA-seq 01

Input dataset

output

Input dataset

output

Input dataset

output

Input dataset

output

Input dataset

output

FastQC:Read QC

Short read data from your current

history

Contaminant list

htmil_file (htmly

Tophat2

RNA-Seq FASTQ file, forward
reads

RNA-Seq FASTQ file, reverse
reads

align_summary (txt)
fusions (tabular)
insertions (bed)
deletions (bed)
junctions (bed)

accepted_hits (bam)

Tophat2

RNA-Seq FASTQ file, forward
reads

RNA-Seq FASTQ file, reverse reads

align_summary (txt)

fusions (tabular)

Lol

o

Cufflinks

SAM or BAM file of &
reads

Global model (for u

genes_expression (1

transcripts_express
assembled_isoform

total_map_mass (tx

Details

Toaol: Tophat2

Version: 0.6

Is this library mate-paired?:

Paired-end =
RNA-Seq FASTQ file, forward
reads
Data input ‘inputl’ (fastgsanger)
RNA-Seq FASTQ file, reverse reads
Data input ‘input2’ (fastgsanger)
Mean Inner Distance between Mate
Pairs: ¥
300
Std. Dev for Distance between
Mate Pairs: ¥
20

Report discordant pair
alignments?: ¥
Yes =

Use a built in reference genome or
own from your history:
Use a built-in genome :

Select a reference genome: ¥
hgl9

TopHat settings to use:

Use Defaults :

Specify read group®
No =
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Mean Inner Distance between Mate Pairs: 200
5td. Dev for Distance between Mate Pairs: 20
reference genome: hgl9

tophat TopHat settings to use: presSet

cufflinks v2.2.1 *
' Max Intron Length: 300000

Min Isoform Fraction: 0.1

cuffdiff v2.1.1 !> — Pre MRNA Fraction: 0.15

Perform Bias Correction: No

share
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The Galaxy Project
Penn StatedD X > /N\—Z ¢ L7zGalaxyF — AIC K VEHEEINTWL S,

Official web > galaxyproiject.org

galaxyproject.org

* Accessible: Users without programming experience can easily specify parameters and run tools and workflows
¢ Reproducible: Galaxy captures information so that any user can repeat and understand a complete computational analysis

o Transparent: Users share and publish analyses via the web and create Pages, interactive, web-based documents that describe a complete analysis

) the Galaxy Community Hub, where you'll find community curated documentat of all thin )
News Events agalaxyproject
Aay 2017 Galaxy s = GCC2017 deadlines, Galaxy @ ASMS 2017 [hub page) 0]
ISMB/ECCB Tutorial, and lots of new stuff 3 ‘ v denbl
Formation détection et annotation des éléments

33 X e Review of the @ELIXIREurope /@mygobiletorg
Galaxy News -~ GCC2017 + new events, transposables dans les génomes eucaryote

17 /@galaxyproject hackathon supported by
papers, jobs, servers, releases, and a milestone A LT TR I - @denbiOffice and #RBC @UniFreiburg
e o R s denbi.delevents/358-rev.
h Ju \Dp ) LA N | €
' ‘ Ramp Beta Testers Workshop - create genome 8
e Who Wa Mine Scient teraty



http://galaxyproject.org/
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http://pitagora-galaxy.org/
http://pitagora-galaxy.org/
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« galaxyproject.org/public-galaxy-servers
e usegalaxy.org
e galaxy.dbcls.ip
« try.pitagora-galaxy.org/galaxy
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https://galaxyproject.org/public-galaxy-servers/
https://galaxyproject.org/public-galaxy-servers/
https://galaxyproject.org/public-galaxy-servers/
https://galaxyproject.org/public-galaxy-servers/
https://galaxyproject.org/public-galaxy-servers/
https://usegalaxy.org/
http://galaxy.dbcls.jp/
http://try.pitagora-galaxy.org/galaxy/
http://try.pitagora-galaxy.org/galaxy/
http://try.pitagora-galaxy.org/galaxy/
https://galaxyproject.org/admin/get-galaxy/
https://galaxyproject.org/admin/get-galaxy/
https://galaxyproject.org/admin/get-galaxy/
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CRUAR > =7 >4 —)

GLATGE
> 7 h o
\ el ATGCATGOA
EE'TZIK_U_ S 7 )l/ 71.—) o) l./ 71—\_ TGCATGCATES
Az CATGLATGCA
DNA (l?_l‘)',l'):lrft) % ATGCATGCATGCATGCATGCATGCATGCATGL TGC
ATGCATGLATGCATGLATGLATGCATACATGE ATGCATGE
> N — ATGEATGCATGCATGCATGCATGCATGCATGD
~ B — B — \ ATGCATGCAT
/ /7_ / -U- Cb 71:) ‘Ij' % o GLATGCAT
GCATGE
- Full length DNA DA .
DNA extraction g . ; Sequencing
DNA fragmentatmn ragments
ATGCAT ATGCATGCATGCATGCATGCATGCATGCATGE
TGLATG
TGLATG
GLATGE "
ATGCAT A bled Cap closing,
ssemble -
TGEATS Aggembl}.r Gene prediction,
CATGCA Sequences etc
ATGCAT :
ATGCAT
GLATGE

GLATGC

Sequencing T6CATG
TGCATS
:IEE:11:5EATEC.&TEEATGCATEEATGC.&TEE
Variant calling,
Reference . Tag counting,
Alignment Reads Peak calling,
etc.

=Y —0HBEhT—4%% "ﬁiii.

FEATALEE (mapping / assemble) Genome httoss/ /ot thub. con/ATACS- traini
— e TPy ps://github.com -training

L TrnziEizErnd 2, JAJACS62/tree/master/04_ohta/
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extracted sequencer short DNA
DNA reads
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sequencing produces short reads T — X TH
of DNA from the genome
book copies shredder millions

sentence
fragments
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analogy is shredding multiple copies
of a book into 200 character strings |

https://speakerdeck.com/michaelbarton/ranking-genome-assemblers-with-docker-containers-dockercon-eu-2014
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reference genome sequence

Individual is \l Individual is

homozygous “T" al this heterozygous at this

AJT polymorphism. GIA polymorphism.
http://www.historyofnimr.org.uk/mill-hill-essays/essays-yearly-volumes/2010-2/
bringing-it-all-back-home-next-generation-sequencing-technology-and-you/
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Galaxy DEXRT7—F T F *x

Frontend (Web Ul)
- YU T7ILT—EBMEDDH DU
= JavaScript driven

= Backbone for MVC
= webpack & RequirelS for modules

- ERRRI-VIIEBRRARE
=7RA7ZIy7eaAvr 74 RT
DG - EERZEITRE LA

Backend (Python Server)
« T A VAR A VR T T — RATHERK
Z BR IR (2B IS AT B
= Database Server (by SQLAlIchemy)
= Job Manager & Cluster
= Storage
= Web Proxy
= All-in-OnefE L TOEE D A]
= Built-in HTTP server (WSGI)
= Built-in database (SQLite)
= Local job manager ASCALL-

Piagora-Galaxy

[ 4> (2] [+]6 wyougon-suaxyors
|- Pitagora-Galaxy

NGS: Mapping

Workflows.
* Mworkfiows

e stick-
I other words, running this tool with defauit parameters will probably not

All-in-One #&5%

Built-in
web Server
applications /
local job manager
~——

Built-in Q

SQLite JFilesyste
18
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Univa Grid Engine - PostgreSQL

= Slurm .

= HTCondor My>QL

= PBS Pro.

- Z DO, DRMAA I/F /585 Proxy'U'—/\“ (Load Balance)

X 23 73FEIT7 77 1> (Job Runner) = Apache
ELTHBEEELTH LWL - Nginx

HETZ77ANVIRT L etc ...

= NFS

= GlusterFS

= Lustre

efc ... ASCALE
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GigaScience special session at ISCB-Asia on
Workflows & Cloud for Reproducible Bioinformatics

December 16, 2072 | |
“““““ 55 mRENBFTOT — REEN

Scott Edmunds

ol | ORIEAREN & BIRMERRIE
il T ME L BRINTLD,

v N

for reproducible bioinformatics

http://gigasciencejournal.com/blog/
gigascience-special-session-at-iscb-asia-on-workflows-cloud-for-reproducible-bioinformatics/
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Unit:
Galaxy Server

NIl Cloud
@chiba

Job Scheduler

Private Cloud
(OpenStack)

| Unit:

Private Cloud
(OpenStack)

Shared Storage
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Amazon:
Unit: @us-east-1
Compute Node m4.large

nums:2

Unit:

’ Compute Node

Amazon:
@us-west-2
m4.large
nums:2

Unit:

Compute Node

MS Azure:
@Japan East
DS4 v2
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