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INTRODUCTION / PROBLEMATIC



@ Station Biologique
¥ Roscoff

Introduction / problematic

e |n biomedical research, high-throughput
technologies produce large datasets.

e How to perform analyses of these data without
bioinformatics skills ?

Assemble transcript sequences de novo

Determine the gene expression

Build a phylogenetic tree

Predict subcellular targeting for proteins

ldentify and quantify metabolites detected by LC-MS
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@ Station Biologique
Roscoff

A

e Graphical interface click-button tools within windows

]|
+ very ergonomic
core Plot

—too ergonomic - lack of flexibility =
— few

= . .
— paying for it! - ‘o 0° ©

. S T
L
e Tools available on the internet  wewsommaysinn S
| -=- g comprehensive (ool sutei N s
+ very ergonomic A
Stus Processing MS spectra :

— too ergonomic - lack of flexibility- B

,}{-_’_'. r T’_ ] _ 1
— A small part of the available tools |

— the submission size / storage is often limited =

— must not be paranoid




i%st:‘i;%ﬁBiologique . .
Introduction / problematic

A

e ‘Command line tools

+ representalmost the majority of scientific tools
+ good parameters completeness

+ can be executed on high performance computers
+automatable, workflowsable, ...

~=minimum linux knowledge-is required

— cruel lack of ergonomics



login@sbr4-1042:~$ ssh -Y

[...]

[login@n0 ~]$ cdprojet

[login@n0 login]$ cd 13-07-29-panda/tmp/mapping
[login@n0 mapping]$ cat tophat.gsub

#!'/bin/bash

#$ -S /bin/bash

#$ -M login@sb-roscoff.fr

#$ -m bea
#S -V
#$S -cwd

#$ -o gsub.out
#$ -e gsub.err

tophat2 panda v121029 ../input/I1llR1-1.fq ../input/Il11R1-2.fq
-GTF ../input/panda v121029.gtf --b2-sensitive -r 100
—-num-threads 8

[login@n0 mapping]$ gsub -g long.q -pe thread 8 tophat.gsub
Your job 5338969 ('"tophat.gsub'") has been submitted
[login@n0 mapping]$ 1s

accepted hits.bam Jjunctions.bed gsub.err unmapped.bam
deletions.bed gsub.out
insertions.bed prep reads.info

[login@n0 mapping]$ cd ..
[login@n0 mapping]$ mkdir cufflinks


mailto:login@bioinfo.sb-roscoff.fr

login@sbr4-1042:~$ ssh -Y login@bioinfo.sb-roscoff. fr
[...]

[login@n0 ~]$ cdprojet

[login@n0 login]!
[login@n0 mappine
#!'/bin/bash

#$ -S /bin/bash
#$ -M login@sb-r«

#$ -m bea
#S -V
#$S -cwd

#$ -o gsub.out
#$ -e gsub.err

tophat2 panda vl
-GTF ../input/pal
—num-threads 8

[login@n0 mappine
Your Jjob 5338969
[login@n0 mappine
accepted hits.bar
deletions.bed
insertions.bed prep reads.info
[login@n0 mapping]$ cd ..

[login@n0 mapping]$ mkdir cufflinks



mailto:login@bioinfo.sb-roscoff.fr

L l_| 1 .coordSorted.bai -

wig = — .bam <— .coordSorted.bam —
fai  -=>am= ]
nhr— L T—l .nameSorted.bal
.phr&ﬁ fa§ta vef— .nameSorted.bam —
. > *.bt2
—. .ebV\itH rev.* bt2 — > .phred64.1q
— .rev.*.ebwt ~ fastgsanger
tab fastqg/.fq -

xmli gz

11



@ Station Biologique
¥ Roscoff
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Introduction / problematic

-

Level | ‘\*‘ i
==

« | want to know the gene expression »
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« | want to map my reads on a reference genome and
count them »
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« | want to launch the tools tophat2 and cufflinks.

| have fastq files and my genome in fasta and gtf. »
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« | want 1TB for my project. | will launch tophat2 through
SSH on the cluster in multi-thread mode.

Next | want to submit the bam file to my genome with
cufflinks.

Except that, | will manage :P”

16



« | have a bunch of cool tools!
But I'm the only one who can launch them.

Comments? »

17



—__ GalaXY / 4 / Metabolomics Analyze Data Workflow  Shared Datav  Visualizatonv  Admin  Helpw  Userw
Tools .‘!;
xcms.xcmsSet | version 2.0.1 (ad

search tools Choose your inputs method:

Upload File from your computer
Export Data Zip file:

1: sacuri.zip :

Extraction method for peaks detect"_

matchedFilter :

Format Conversion

Preprocessing

el [method] See the help section below
uality Control

Statistical Analysis

Annotation

Zip file from your history containing your chromatograms
Step size to use for profile generation:
0.01

[step] The peak detection algorithm creates extracted ion base peak chromatograms (EIBPC) on a fixed step size

Full width at half maximum of matched filtration gaussian model peak:
Preprocessing 20
Normalisation [fwhm] Only used to calculate the actual sigma
uality Control
Statistical Analysis

Annotation

Advanced options:

hide :

0 Authors Colin A. Smith csmith@scripps.edu, Ralf Tautenhahn rtautenh@gmail.com, Steffen Neumann sneumann@ipb-halle.de, Paul

Benton hpaul.benton08@imperial.ac.uk and Christopher Conley cjconley@ucdavis.edu

Preprocessing
Normalisation

uality Control

Statistical Analysis

If you use this tool, please cite: Smith,C.A. et al.(2006). XCMS: processing mass spectrometry data for metabolite profiling using
nonlinear peak alignment, matching, and identification. Anal. Chem., 78, 779-787.

Data Handling For details about this tool, please go to http://www.bioconductor.ora/packages/release/bioc/html/xcms.html

Text Manipulation
Filter and Sort

0 Galaxy integration ABIMS TEAM, Station biologique de Roscoff.

Join, Subtract and Group

Contact support@workflowdmetabolomics.org for any questions or concerns about the Galaxy implementation of this tool.

£

Using -993344424 b

History S ﬁ ED

Sacuri Zip
289.7 MB e e
19: W AR

Xset.qroup.retcor.group.fillPeaks.anno

tate.variableMetadata.tsv (Xdiffreport)

18: @ 4 X
xset.group.retcor.group.fillPeaks.anno
tate.negative.Rdata

17: @ 4 X
xset.qroup.retcor.group.fillPeaks.anno
tate.dataMatrix.tsv

16: @ 4 %
Xset.qroup.retcor.group.fillPeaks.anno
tate.variableMetadata.tsv

15: @ & X
Xset.qroup.retcor.group.fillPeaks.RDat
a

14: @ & X
xset.group.retcor.group.Rplots.pdf

13: @ 4 X
xset.qgroup.retcor.group.RData

12: @ & X
xset.group.retcor.BPCs_corrected.pdf

11: an | 4

>



INTRODUCTION / GALAXY
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Introduction / Galaxy

Why Galaxy ?
—Accessibility
—Reproductibility
—lransparency

20



Introduction / Galaxy

e Galaxy it’s ...

— A web-based interface
— No need to execute a command line through a terminal
— Programming or scripting skills are not required

— Submission of jobs is transparent through a high
performance computer cluster

— Secure histories and data manager
— A data and protocols sharing system

— Tool-boxes of several bioinformatics fields
— NGS — Chemistry
— Metabolomics — Image analysis
— Statistics — Etc ...

21



CNRS UPMC

@ Station Biologique
¥ Roscoff

/tmp/ma

nput/I11R1-1.
£ __po
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Station Biologique
Roscoff

Introduction / Galaxy

MR. HAPPY
i Poger Hargpeaues

@@

[login@n0 ~]$ cdprojet

[login@n0 login]$ cd 13-07-29-panda/tmp/mapping
[login@n0 mapping]$ cat tophat.gsub
#!/bin/bash

#$ -S /bin/bash

#$ -M login@sb-roscoff.fr

#$ -m bea

#$ -V

#$ -cwd

#$ -o gsub.out

#$ -e gsub.err

tophat2 panda_v121029 ../input/I11R1-1.fqg ../input/I11R1-2.fq
-GTF ../input/panda_v121029.gtf --b2-sensitive -r 100
—-num-threads 8

[login@n0 mapping]$ gsub -g long.q -pe thread 8 tophat.gsub
Your job 5338969 ("tophat.gsub") has been submitted
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L) vy g Tt
BetPaly ingeow
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@A Srat‘}on Biologique
Roscoff

[lecorguille@nO ~]$ e-PCR --help
e-PCR: invalid option -- -
usage: [-hV] [posix-options] stsfile [fasta

[compat-options]

where posix-options are:

-m ##
##
##
##
##

##
##

Margin (default 50)
Wordsize (default 7)
Max mismatches allowed (default 0)
Max indels allowed (default 0)
Use ## discontiguos words, slow if
##>1
Set output file
output format:
classic, range (posl..pos2)
classic, midpoint
tabular

tabular with alignment in

(slow)
Set default size range
(default 100-350)
Turn hits postprocess on/off
Verbosity flags
Use presize alignmens (only if
gaps>0), slow
a - Allways or £ - as Fallback
Use 5'-end lowercase masking of
primers (default -)
Uppercase all primers (default -)

= Galaxy/ABiMS

e-PCR (version 1.0.0)

STS file:

100: (as tabular) Trinity on data 9. Transcripts
format ; tabular
Fasta file:

100: Trinity on data 9..Transcripts =

format : fasta

Waordsize (W):

Margin (M):
50

Set maximal allowed deviation of hit product size from expected STS size.

Set default sts lower size (D):
100

Set ddefault STS size range - values used for STSs that have no size associated in file.

Set default sts higher size (D):
400
Set ddefault STS size range - values used for STSs that have no size associated in file.

Max mismatches allowed (N):

Set maximal number of mismatches allowed in primer-to-sequence alignment (per primer!).

Max indels allowed (G):

Set maximal number of gaps allowed In primer-1o-sequence algnment (per pr mer!).

Set output format (T):

tabular =
Output formats

24



=~ Galaxy / 4 / Metabolomics

Tools

search tools

Upload File from your computer
Export Data

Format Conversion

Preprocessing

Normalisation
Batch_correction Corrects
intensities for signal drift and batch-
effects

Determine_batch_correction to
choose between linear, lowess and
loess methods

Transformation Transforms the
dataMatrix intensity values

uality Control

Statistical Analysis
Annotation

Preprocessing
Normalisation

uality Control

Statistical Analysis
Annotation

Preprocessing

Normalisation

<

Galaxy interface

Analyze Data  Workflow  Shared

Batch_correction (version 2.0.0)

Data Matrix file : 8

17: xset.group.retcor.group.fillPeaks.annotate.dataMatrix.tsv -

Sample metadata file : [

3: sampleMetadata.tsv =
must contain at least the three following columns: 'batch’ + ‘injectionOrder’ + 'sampleType'
Variable metadata file : [}

16: xset.group.retcor.group.fillPeaks.annotate.variableMetadata.tsv 3

Type of regression model :

linear &

To select between linear or non-linear (lowess or loess) methods to be used in Van der Kloet algorithm ; when using loess, you can

choose to use pools or samples to model batch effect.

Factor of interest :

batch

column name of factor of interest (often a biological factor); if none, leave 'batch’

Level of details for plots :

basic

Amount of plots in the pdf file output. See Help section for more details.

0 Authors

Jean-Francois Martin - PF MetaToul-AXIOM ; INRA ; MetaboHUB (for original version of this tool and overall development of the R

script)

0 Contributors
Melanie Petera - PFEM ; INRA ; MetaboHUB (for R wrapper and R script improvement)

Etienne Thevenot - LIST/LADIS ; CEA ; MetaboHUB (for R script and wrapper concerning "all loess pool” and "all loess sample”

methods)

Visualization~  Admin  Help~

User~

Using -993344424 b

History S Q‘ ED

Sacuri Zip
289.7 MB AL A
19: @ & %

xset.group.retcor.group.fillPeaks.anno

tate.variableMetadata.tsv (Xdiffreport)

18: @ 4 X
xset.group.retcor.group.fillPeaks.anno
tate.negative.Rdata

17: @ &S X
xset.group.retcor.group.fillPeaks.anno
tate.dataMatrix.tsv

16: @ 4 X
xset.group.retcor.group.fillPeaks.anno
tate.variableMetadata.tsv

15: @ 4 X
xset.group.retcor.group.fillPeaks.RDat
a

14: @ 4 X
xset.group.retcor.group.Rplots.pdf

13: @ 4 X
xset.group.retcor.group.RData

12: @ & X
xset.group.retcor.BPCs_corrected.pdf

11: | a4 e

>




Galaxy interface

Menu

- Galaxy / 4 /| Metabolomics Analyze Data Workflow  Shared Dataw  Visualization=  Admin  Help~  User~ Using -993344424 b




Galaxy interface

Tool list

Tools

I+

search tools

Upload File from your computer
Export Data

Format Conversion

Preprocessing
Normalisation

Batch_correction Corrects
intensities for signal drift and batch-
effects

Determine_batch_correction to
choose between linear, lowess and
loess methods

Transformation Transforms the
dataMatrix intensity values

uality Control

Statistical Analysis
Annotation

Preprocessing
Normalisation

uality Control

Statistical Analysis
Annotation

Preprocessing

Normalisation =

<




Galaxy interface

Web forms / dataset visualization / diverse information

Batch_correction (version 2.0.0)

Data Matrix file : 8

17: xset.group.retcor.group.fillPeaks.annotate.dataMatrix.tsv -

Sample metadata file : [

3: sampleMetadata.tsv =
must contain at least the three following columns: 'batch’ + ‘injectionOrder’ + 'sampleType'
Variable metadata file : [}

16: xset.group.retcor.group.fillPeaks.annotate.variableMetadata.tsv 3

Type of regression model :

linear &

To select between linear or non-linear (lo

choose to use pools or samples to mode

or loess) methods to be used in Van der Kloet algorithm ; v

ch effect.

1 using loess, you can

Factor of interest :

batch

column name of factor of interest (often a biological factor); if none, leave 'batch’
Level of details for plots :

basic

Amount of plots in the pdf file output. See Help section for more details.

0 Authors
Jean-Francois Martin - PF MetaToul-AXIOM ; INRA ; MetaboHUB (for original version of this tool and overall development of the R

script)

0 Contributors
Melanie Petera - PFEM ; INRA ; MetaboHUB (for R wrapper and R script improvement)
Etienne Thevenot - LIST/LADIS ; CEA ; MetaboHUB (for R script and wrapper concerning "all loess pool” and "all loess sample”
methods)




History

Galaxy interface

History 8 Q ED
Sacuri Zip

289.7 MB ~ % e
19: @ & X

xset.group.retcor.group.fillPeaks.anno

tate.variableMetadata.tsv (Xdiffreport)

18: @ 4 X
xset.group.retcor.group.fillPeaks.anno
tate.negative.Rdata

17: @ & X
xset.group.retcor.group.fillPeaks.anno
tate.dataMatrix.tsv

16: @ & X
xset.group.retcor.group.fillPeaks.anno
tate.variableMetadata.tsv

15: @ 4 X
xset.group.retcor.group.fillPeaks.RDat
a

14: @ & X
xset.group.retcor.group.Rplots.pdf

13: @ 4 X
xset.group.retcor.group.RData

12: @ & X
xset.group.retcor.BPCs_corrected.pdf

11: | a4 e

>




GET HELP
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CNRS UPMC

Station Biologique

)

o Roscoff

= Galaxy / ABIMS

Tools

b+

Analyze Data

Get Data
Send Data
Collection Operations

COMMON TOOLS

Text Manipulation

Filter and Sort

Join, Subtract and Group
Convert Formats

Extract Features

Fetch Sequences
Statistics

Graph/Display Data
Fasta Fastqg Manipulation

COMMON NGS TOOLS
NGS:Samtools
NGS:Mapping
NGS:Bedtools
NGS:Picard Tools

SEARCHING TOOLS

Diamond

»

m

Q Welcome to galaxy3.sb-roscoff.fr

Information
For any question or request for tools or account, send an email at

<|

support.abims@sb-roscoff.fr

Station Biologique
Rascaff

4

Analyses and Bioinformatics for Marine Science

r Changelog

b Tutorials

Galaxy is an open, web-based platform for data intensive biomedical research. The
Galaxy team is a part of BX at Penn State, and the Biology and Mathematics and
Computer Science departments at Emory University, The Galaxy Project is supported
in part by NHGRI, NSF, The Huck Institutes of the Life Sciences, The Institute for
CyberScience at Penn State, and Emory University.

History = &1
search datasets 9 [

eba 2016 sartools

42 shown =

1.59 MB ~ % e

62: SARTools @ &S X

DESeq2 R objects

.RData

61: SARTools @ & n

DESeq2 R log

60: SARTools @ P

DESeq? figures

59: SARTools a@ | K

DESeq? tables

58: SARTools & S R

DESeq?2 report

57: SARTools edgeR @ 4 x
R objects (.RData}

56: SARTools edgeR @ 4 x
R log
55: SARTools edgeR @ 4 x

figures
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CNRS UPMC

Station Biologique

)

o Roscoff

= Galaxy / ABIMS

Tools

b+

Analyze Data

Get Data
Send Data
Collection Operations

COMMON TOOLS

Text Manipulation

Filter and Sort

Join, Subtract and Group
Convert Formats

Extract Features

Fetch Sequences
Statistics

Graph/Display Data
Fasta Fastqg Manipulation

COMMON NGS TOOLS
NGS:Samtools
NGS:Mapping
NGS:Bedtools
NGS:Picard Tools

SEARCHING TOOLS

Diamond

»

m

Q Welcome to galaxy3.sb-roscoff.fr

Information

<|

o For any guestion or reguest for tools or account, send an email at
' support.abims@sb-roscoff.fr

Station Biologique
Rascaff

4

Analyses and Bioinformatics for Marine Science

r Changelog

b Tutorials

Galaxy is an open, web-based platform for data intensive biomedical research. The
Galaxy team is a part of BX at Penn State, and the Biology and Mathematics and
Computer Science departments at Emory University, The Galaxy Project is supported
in part by NHGRI, NSF, The Huck Institutes of the Life Sciences, The Institute for
CyberScience at Penn State, and Emory University.

History = &1
search datasets 9 [

eba 2016 sartools

42 shown =

1.59 MB ~ % e

62: SARTools @ &S X

DESeq2 R objects

.RData

61: SARTools @ & n

DESeq2 R log

60: SARTools @ P

DESeq? figures

59: SARTools a@ | K

DESeq? tables

58: SARTools & S R

DESeq?2 report

57: SARTools edgeR @ 4 x
R objects (.RData}

56: SARTools edgeR @ 4 x
R log
55: SARTools edgeR @ 4 x

figures
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DATA IMPORT
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Data import

= R

=_ Galaxy /4 / Metabolomics +

workflowdmetabolomics.org i 4 O =

'-_: Galaxy / 4 / Metab0|omics Analyze Data Waorkflo red Dat Visualization~ Admin Help~ Using 2.5 GB

- - -
History s 'l} D
: elcome to workflowd4dmetabolomics.org v2.0
Dovmnload from URL or
sacurizip upload files from disk blication: Franck Giacemoni, Gildas Le Corguillé, Misharl Monsoor, Marion Landi, Pierre Pericard, Mélanie
Upload File from your Pétéra, stophe Duperier, Marie TrelechraP‘" Jean-Francois Martin, Daniel Jacob, Sophie Goulitquer, Unnamed history
computer Etienne A. Thévenot and Christophe Caron (2014). Workflow4Metabolomics: A collaboratlve research b 2% ®
infrastructure fo computatlonal metabolomics. Bioinformatics doi:10.1093/bicinformatics/btug13 0 bytes

Export Data A
I d . Xfloved ol = © This history is empty. You can
Help and support: support@workflowdmetabolomics.org load vour own data or get
Preprocessing _ _ R data from an external source
I - _—
Normalisation 0 Latest news
Statistical Analysis

5 - Workflow4Metabolomics v2.0 starts today - Check the changelog section below

Annotation

- The W4M 2.0 release is presented in the June 2015 MetaboNews Spotlight [link
- Ecole-chercheurs : Traitement des données métabolomiques sur l'infrastructure online

Preprocessing " : H: abolomics (21 Sept. 2015) [in French] / R , France
Normalisation 15/12 14 - W4M publication in Bioinformatics is now a\,allablc - Workflow4Metabolomics: A
Quality Control | collaborative research infrastructure for computational metabolomics

Statistical Analysis

Annotation Changelog

Tutorials
Preprocessin Past events
Normalisation

Quality Control

Statistical Analysis

1 C/ Y [:\ _'= — MS Common —
Text Manipulation 2 L =] ———e
Filter and Sort - e — —'—_

javascript:void(0)

=S

».
=
b3
—

=Y




Data import

| & Galaxy/4/Metabolomics x| +

& galaxy.workflowdmetabolomics.org

n Ik)ownload data directly from web or upload files from your disk

sacuri.zip

You can Drag & Drop files into this box.

Choose local file Choose FTP file Paste/Fetch data




Data import

Copy / Paste data

| =_ Galaxy/4/Metabolomics x | =+

v.workflowdmetabolomics.org

I&)ownload data directly from web or upload files from your disk

sacuri.zip

Name Size Type Genome Settings Status

New File 0.9KB Auto-detect | v | Q unspecified (?) &

Iat%)m web by entering URL in this box (one per lin Q ts of a file.

3

Upload configuration

&  cConvert spaces to tabs

&  Use POSIX standard

You added 1 file(s) to the queue. Add more files or click 'Start’ to proceed.

Choose local file Choose FTP file Paste/Fetch data Star



Data import

From local files

| . Galaxy/4/Metabolomics % | +

& galaxy.workflowdmetabolomics.org

n Ik)ownload data directly from web or upload files from your disk

sacuri.zip

You can Drag & Drop files into this box.
| Choose local file | Choose FTP file Paste/Fetch data Start



Data import

From local files

= Galaxy/4/Metabolomics x| +

& galax warkflowd metabolomics.org

fata directly from web or upload files from your disk

You can Drag & Drop files into this box.

Choose local file Choose FTP file Paste/Fetch data




Data import

From local files

= Galaxy /4 /Metabolomics x| +

& galaxy.workflowdmetabolomics.org

Download data directly from web or upload files from your disk

Size Type Genome Settings Status

0.2 GB Auto-det... | » unspecified (?) » -3
sacuri.zip Q

You added 1 file(s) to the queue. Add more files or click 'Start' to proceed.

Choose local file Choose FTP file Paste/Fetch data




Data import

From local files

= Galaxy /4 /Metabolomics x| +

& galaxy.workflowdmetabolomics.org

Download data directly from web or upload files from your disk

Genome Settings Status

¥ unspecified (?) » -3
sacuri.zip Q

You added 1 file(s) to the queue. Add more files or click 'Start' to proceed.

Choose local file Choose FTP file Paste/Fetch data




Data import

From local files

| & Galaxy/4/Metabolomics x| +

(‘ galaxy.workflowdmetabolomics.org

H Download data directly from web or upload files from your disk

sacuri.zip

Size Type Genome Settings Status

= 0.2 GB Auto-det.. unspecified (?) v o m

sacuri.zip Q

Please vait...1 out of 1 remaining.




Data import

From local files

| & Galaxy/4/Metabolomics x| +

(‘ galaxy.workflowdmetabolomics.org

H Download data directly from web or upload files from your disk

sacuri.zip

Size Type Genome Settings Status

2= 0.2 GB Auto-det.. « unspecified (?) v -3 v

sacuri.zip Q

You can Drag & Drop files into this box.

Choose local file Choose FTP file Paste/Fetch data




Data import

From local files

=_ Galaxy /4 / Metabolomics =
& workflowdmetabolomics.org

~_ Galaxy / 4 / Metabolomics Analyze Data Workflow Shared D ualization~  Admin

Tools

— ¢) Welcome to workflow4metabolomics.org v2.0

sacuri.zip Publication: Franck Giacomoni, Gildas Le Corguillé, Misharl Monsoor, Marion Landi, Pierre Pericard, Mélanie

Upload File from your Pétéra, Christophe Duperier, Marie Tremblay-Franco, Jean-Francgois Martin, Daniel Jacob, Sophie Goulitquer,
computer Etienne A. Thévenot and Christophe Caron ( ). Workflow4aMetabolomics: A collaborative research
infrastructure for computational metabolomics. Biocinformatics doi:10.1093/bicinformatics/btug813

Export Data

Help and support: support@workflowdmetabolomics.org

Preprocessing

Normalisation

Statistical Analysis

Annotation

June 2015 MetaboNews Spotlight [link
21 5 - Ecole-chercheurs " t des don s métabolomiques sur |'infrastructure online
Preprocessing \ flowdMetabo 2015) [in Fr / Roscoff, France
Normalisation 0
Quality Control collaborative research infrastructure for computational metabolomics

Statistical Analysis

Annotation Chanagel
Tutonals

Preprocessing p
Normalisation

Quality Control

Statistical Analysis

st

Text Manipulation
Filter and Sort

Using 2.5 GB

History

Unnamed history
0 bytes

® 1: sacunj,zi




Data import

From local files

=_ Galaxy /4 / Metabolomics o
& iy workflowd metabolomics.org

-—: Galaxy / 4 / Metabolomics Analyze Data Work she ta Visualization~ Admin Help~

PR = History
€9 Welcome to workflowd4dmetabolomics.org v2.0

sacuri.zip Publication: Franck Giacomoni, Gildas Le Corguillé, Misharl Monsoor, Marion Landi, Pierre Pericard, Mélanie
Upload File from your Pétéra, Christophe Duperier, Marie Tremblay-Franco, Jean-Francois Martin, Daniel Jacob, Sophie Goulitquer, Unnamed history
computer Etienne A. Thévenot and Christophe Caron (2014). Workflow4Metabolomics: A collaborative research 0 bytes % ®

infrastructure for computational metabolomics. Biocinformatics doi:10.10383/bicinformatics/btug13

Export Data
. I 1: sacuri.zj @ &
Help and support: support@workflowdmetabolomics.org 2 %\m ® s X

This job is curréntly running

i 3

Preprocessing
Normalisation test news

Statistical Analysis

A 15 - Workflowd4Metabolomics v2.0 starts today - Check the changelog section below
sented in the June 2015 MetaboNews Spotlight [link]
: Traitement des données métabolomiques sur l'infrastructure online
Preprocessing WorkflowdMetabolomics Sept. 2015) [in French] / Roscoff, France
Normalisation : /2014 - W4M publication in Bioinformatics is now available - Workflow4Metabolomics: A
Quality Control collaborative research infrastructure for computational metabolomics

Statistical Analysis

Annotation Changelog

Preprocessing
Normalisation

Quality Control

Statistical Analysis

Text Manipulation

Filter and Sort




Step 1: Choose a FTP Client

DATA IMPORT
>2 GO
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Data import

CHOOSE A FTP CLIENT

é)i gFileZilla

Cyberduck

& A
6 @ WinSCP
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CHOOSE A FTP CLIENT

ﬁ Avoid:
S Malwares inside

Cyberduck
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6 @ WinSCP
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CHOOSE A FTP CLIENT

Cyberduck



Step 2: Easy!
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Data import

(o] @ |wss
‘ = Galaxy / ABIMS + L= 7-

lecorguille sh-roscoff.fr fr 4 ©

% :
E Galaxy/ABiMS are : ionv Admin Helpv |

. Tools

left_kept_r...

History o o 1

Download from URL or upload ™
files from disk

Get Data Tatormalion Unnamed history
OMMON TOOLS - For any question or request for tools or account, send an email at support.abims@sb- 0 bytes ¥ ®®
: roscoff.fr
Convert Formats © This history is empty. You can
FASTA manipulation load vour own data or get

data from an external source

Filter and Sort
Join, Subtract and Group

@ Station Biologique
m?® Roscoff

i Text Manipulation

Graphics
Statistics

EMBOSS 5 Suite

NCBI BLAST+

Analyses and Bioinformatics for Marine Science

Diamond

Primer/Microsatellite

NGS TOOLS Galaxy is an open, web-based platform for data intensive biomedical research. The Galaxy team is a
NGS: BedTools part of BX at Penn State, and the Biology and Mathematics and Computer Science departments at
R Emory University. The Galaxy Project is supported in part by NHGRI, NSF, The Huck Institutes of the Life
NGS: Mapping Sciences, The Institute for CyberScience at Penn State, and Emory University.

NGS: Picard

NGS: QC and manipulation <
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| = Galaxy/ ABiMS

6 galax
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sh-roscoff.fr

Data import

Downloa&data directly from web or upload files from your disk

Type (set all):

You can Drag & Drop files into this box.

Auto-detect

Choose local file

Choose FTP file

Genome (set all):

Paste/Fetch data

unspecified (?)
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Data import

ﬁ | = Galaxy/ ABIMS

lecorguille & galaxy.sb-roscoff.fr

. Download data directly from web or upload files from your disk

You can Drag & Drop files into this box.

Type (set all): Auto-detect | Q Genome (set all): unspecified (?)

Choose local file Choo{trrp file Paste/Fetch data Start

[ )
[




Data import

ﬁ | = Galaxy/ ABIMS

lecorguille &

galaxy.sb-roscoff.fr

Download data directly from web or upload files from your disk

You can Drag & Drop files into this box.

FTP files

o

This Galaxy server allows you to upload files via FTP. To upload some files, log

in to the FTP server at galaxy.sb-roscoff.fr using your Galaxy credentials
(email address and password).

Your FTP directory does not contain any files.

Type (set a

ecified (?)

Choose local file Chooitfrp file Paste/Fetch data




Data import

ﬁ = Galaxy / ABIMS

lecorguille £

galaxy.sb-roscoff.fr

Download data directly from web or upload files from your disk

You can Drag & Drop files into this box.

FTP files

o

This Galaxy server allows you to upload files via FTP. To upload some files, log

in to the FTP server at galaxy.sb-roscoff.fr using your Galaxy credentials
(email address and password).

Your FTP directory does not contain any files.

Type (set a ecified (?)

Choose local file

Choose FTP file Paste/Fetch data

(3%}
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lecorguille & galax

° Cyberduck
File Edit
(&
Open Conn| stion

=
c

= Galaxy / ABIMS

sb-roscoff.fr

Data import

+

0 Bookmarks

Download data directly from web or upload files from your disk

You can Drag & Drop files into this box.

| Unregistered | R TR 5
View Go Bookmark Window Help
R 2 | | » o
Quick Connect v w v ‘
‘ Action Get In Refresh | hllows you to upload files via FTP. To upload some files, log
1 | at galaxy.sb-roscoff.fr using your Galaxy credentials
] < > a ‘ | |password).
‘our FTP directory does not contain any files.
ecified (?)
local file Choose FTP file Paste/Fetch data Start Pause Reset Close
e ——————————————— (-3
Al — — - - - —
L ﬂ ~_~| ul .” - -'}" £ R;A‘ }f‘
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Data import

‘ = Galaxy / ABIMS

lecorguille & galaxy.sh-roscoff.fr

. : Download data directly from web or upload files from your disk

You can Drag & Drop files into this box.

* Cyberduck

File Edit View Go Bookmark Window ‘Help
| KoAs M | »
[ \ Sne | | o
Opq Open tg"“dim‘ & Lilows you to upload files via FTP. To upload some files, log
— : at galaxy.sb-roscoff.fr using your Galaxy credentials
%= KX ETP (File Transfer Protocol) v password).
Server: | Port: A
‘our FTP directory does not contain any files.
URL:
Username:
Password:

Anonymous Login
[ Save Password
Connect ] ‘ Cancel ’

— i_‘g" More Options

local file Choose FTP file Paste/Fetch data Start Pause Reset Close

0 Bookmarks

Ole ¢ W = 7

5~
e

; ‘




Data import

‘ = Galaxy / ABIMS

lecorguille & qalaxy.sh-roscoff.fr

. ‘ Download data directly from web or upload files from your disk

You can Drag & Drop files into this box.

* Cyberduck

File Edit View Go Bookmark Window Help
c | Frar il | °
Opq Open Connection & Lilows you to upload files via FTP. To upload some files, log
— _ at galaxy.sb-roscoff.fr using your Galaxy credentials
%= EX ETP (File Transfer Protocol) v password).
Server: galaxy.sb-roscoff.fr Port: 212

e R 3 e ‘our FTP directory does not contain any files.
: ftp://lecorguille@galaxy.sb-roscoff.fr:21/

Username: lecorguille

Password: eeessssses
Anonymous Login

[ Save Password

ecified (?)
Conne%b ‘ Cancel ‘
— i_%} More Options
local file Choose FTP file Paste/Fetch data Start Pause Reset Close

0 Bookmarks
- _ —: - - —
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Data import

‘ = Galaxy / ABIMS

lecorguille & qalaxy.sh-roscoff.fr

. ‘ Download data directly from web or upload files from your disk

You can Drag & Drop files into this box.

* lecorguille@galaxy.sb-roscoff.fr— FTP
File Edi}s S B= :
Unsecured FTP connection | 7
£ \ o
- | 1 v H . :
Open Cor 0 Unsecured FTP connection ‘ allows you to upload files via FTP. To upload some files, log
= (M Password will be sent in plaintext. Please contact your web ,U‘ at galaxy.sb-roscoff.fr using your Galaxy credentials
— hosting service provider for assistance. —~| |password).
a CO'\tiwe ‘our FTP directory does not contain any files.
< Disconnect
Don't show again >
&) Help ecified (?)
+ local file Choose FTP file Paste/Fetch data Start Pause Reset Close
¢ FTP connection opened
| — !
—— e ——
o 5 — - — = B
B & - Wl x4 (Pl ef | e g ot
kzi = { { | il | “@ e Sttt E.J




Data import

‘ = Galaxy / ABIMS

lecorguille & qalaxy.sh-roscoff.fr

. ‘ Download data directly from web or upload files from your disk

You can Drag & Drop files into this box.

* lecorguille@galaxy.sb-roscoff.fr— FTP
File Edit View Go Bookmark Window Help
‘ [}
. ¥ Quick Connect
Open Connection | i et Info ‘ hllows you to upload files via FTP. To upload some files, log
at galaxy.sb-roscoff.fr using your Galaxy credentials
password).

Filename Size Modified

‘our FTP directory does not contain any files.

: [ﬁm| ecified (?)

local file Choose FTP file Paste/Fetch data

0 Files nnection opened ™




Data import

o |[&@] =
= Galaxy / ABIMS X -

lecorguille & galaxy.sb-roscoff.fr cCl A 4 © =
" Transfers
S A PSS
. m Loy From your disk
left_kept.r Resume Reload Stop Remove Open Show
e e = _—
| l<ft_kept_reads.bam ¥ I | Drop files into this box.
R ——— T ——. - ﬁA P
* lecorguille@
File Edit Vie
(& o
Open Connectig % i files via FTP. To upload some files, log
vff.fr using your Galaxy credentials
=0 O
Filename
bes not contain any files.
ecified (?)
URL: ftp://galaxy.sb-roscoff.fr/left_kept_reads.bam = [~— E FTP file Paste/Fetch data Start Pause Reset :
0 Files Local File: C\Users\lecorguille\Desktop\left_kept_reads.bam = —v} nnectign Opened

galaxy.sb-roscoff f

=
n“
|
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Data import

R = Galaxy / ABIMS - -

lecorguille & galaxy.sb-roscoff.fr cCl @i dAd © =

left_kept_r...

Download data directly from web or upload files from your disk

You can Drag & Drop files into this box.

“ lecorguille@galaxy.sb-roscoff.fr— FTP
File Edit View Go Bookmark Window Help

‘;f.r Quick Connect = é‘S‘} = @ {x]

[ uneegistres | B O

Open Connection Action | Getinfo Refresh | hllows you to upload files via FTP. To upload some files, log
— i ————— | at galaxy.sb-roscoff.fr using your Galaxy credentials
= N O 9 W] > | |4 " 2 ‘ o *#| |password).
Filename Size Modified
__| left_kept_reads.bam 91.6 MiB 7/31/2015 9:19:00 AM our FTP directory does not contain any files.

ecified (?)

local file Choose FTP file Paste/Fetch data Start Pause Reset

1 Files




Data import

a | = Galaxy/ ABiMS

lecorguille &

galaxy.sh-roscoff.fr

Download data directly from web or upload files from your disk

You can Drag & Drop files into this box.

FTP files

o

This Galaxy server allows you to upload files via FTP. To upload some files, log

in to the FTP server at galaxy.sb-roscoff.fr using your Galaxy credentials
(email address and password).

Your FTP directory does not contain any files.

Type (set a

ecified (?)

Choose local file Choose{vp file Paste/Fetch data

Ps)
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Data import

a | = Galaxy/ ABiMS

lecorguille & galaxy.sh-roscoff.fr

. ' Download data directly from web or upload files from your disk

You can Drag & Drop files into this box.

Type (set all): Auto-detect | Q Genome (set all): unspecified (?)

Choose local file Choose{t’)’P file Paste/Fetch data Start Pause

——— -
=
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Data import

a | = Galaxy / ABIMS x

lecorguille & galaxy.sh-roscoff.fr cl A 4 O =

left_kept_r...

Download data directly from web or upload files from your disk

You can Drag & Drop files into this box.

FTP files (x)

This Galaxy server allows you to upload files via FTP. To upload some files, log
in to the FTP server at galaxy.sb-roscoff.fr using your Galaxy credentials
(email address and password).

Available files: 3 1files & 96 MB

O Name Size Created

% left_kept_reads.bam 96 MB 07/31/2015 11:19:45 AM

Type (set a ecified (?)

Choose local file Paste/Fetch data

= 't B )

: -&JW«!**? % a}l»;‘
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lecorguille

£

Data import

Galaxy / ABIMS

galaxy.sh-roscoff.fr

Download data directly from web or upload files from your disk

You added 1 file(s) to the queue. Add more files or click 'Start' to proceed.

Name Size Type Genome Settings

Status
¥ left_kept_reads.bam

96 MB Auto-det.. v| Q unspecified (?) - £

FTP files (x)

This Galaxy server allows you to upload files via FTP. To upload some files, log
in to the FTP server at galaxy.sb-roscoff.fr using your Galaxy credentials
(email address and password).

Available files: 3 1files & 96 MB
& Name

Size Created
% left_kept_reads.bam 96 MB 07/31/2015 11:19:45 AM

Type (set a

ecified (?)

Choose local file Paste/Fetch data Start Pause Reset

Close




Data import

a | = Galaxy/ ABiMS

lecorguille & galaxy.sh-roscoff.fr

. ' Download data directly from web or upload files from your disk

You added 1 file(s) to the queue. Add more files or click 'Start' to proceed.

Name Size Type Genome Settings Status

P left_kept_reads.bam 96 MB Auto-det.. |»| Q unspecified (?) - e

Type (set all): Auto-detect Genome (set all): unspecified (?)

Choose local file Choose FTP file Paste/Fetch data Sta{tvl Pause Reset Close

B
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Data import

ﬁ | = Galaxy/ ABIMS

lecorguille & galaxy.sb-roscoff.fr

. Download data directly from web or upload files from your disk

You can Drag & Drop files into this box.

Name Size Type Genome Settings Status

¥ left_kept_reads.bam 96 MB Auto-det.. » Q unspecified (?) & v

Type (set all): Auto-detect v Genome (set all): unspecified (?)

Choose local file Choose FTP file Paste/Fetch data

[ )
b




Data import

e[|
‘ = Galaxy / ABIMS + L= 7@

lecorguille é sbh-roscoff.fr ) (,4 ® =
E Galaxy / ABiMS Analyze Data flow : \ ( Admin Help~
. Tools -?.s History — & [0
B @ Welcome to galaxy.sb-roscoff.fr
left_kept_r... ‘
Get Data Ttotation Unnamed history
o For any question or request for tools or account, send an email at support.abims@sb- :
: roscoff.fr 0 bytes ¥y¥eoe
Convert Formats — —
FASTA manipulation o1 @ &S X
Filter and Sort left kept reads.bam
Join, Subtract and Group Station Blologique
Text Manipulation m?® Roscoff
J Graphics
Statistics
EMBOSS 5 Suite
. Analyses and Bioinformatics for Marine Science
l SEAR {1ING 1
; Changelog
NCBI BLAST+
Diamond Tutorials
Primer/Microsatellite
IG ¢ Galaxy is an open, web-based platform for data intensive biomedical research. The Galaxy team is a
NGS: BedTools part of BX at Penn State, and the Biology and Mathematics and Computer Science departments at
. Emory University. The Galaxy Project is supported in part by NHGRI, NSF, The Huck Institutes of the Life
NGS: Mappin Sciences, The Institute for CyberScience at Penn State, and Emory University.
NGS: Picard
NGS: QC and manipulation = [k
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lecorguille

left_kept_r...

= Galaxy / ABIMS
é' sb-roscoff.fr
1
—]
L
Tools
Get Data

IMMON TOOLS

Convert Formats

FASTA manipulation
Filter and Sort

Join, Subtract and Group

Text Manipulation
Graphics
Statistics
EMBOSS 5 Suite

NCBI BLAST+

Diamond

Primer/Microsatellite

NGS: BedTools
NGS: Mapping
NGS: Picard

NGS: QC and manipulation

Data import

Analyze Data W 3 ( Admin Help~» |

@ Welcome to galaxy.sb-roscoff.fr

Information
For any question or request for tools or account, send an email at support.abims@sb-

roscoff.fr
@ Station Biologique
m?® Roscoff
Analyses and Bioinformatics for Marine Science
Changelog
Tutorials

Galaxy is an open, web-based platform for data intensive biomedical research. The Galaxy teamis a
part of BX at Penn State, and the Biology and Mathematics and Computer Science departments at
Emory University. The Galaxy Project is supported in part by NHGRI, NSF, The Huck Institutes of the Life

Sciences, The Institute for CyberScience at Penn State, and Emory University.

<

History

Unnamed history

0 bytes

s 1:

left kept reads.bam
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[o ] & =3
‘ = Galaxy / ABIMS + (RS 7-

lecorguille sh-roscoff.fr A 4 © =

& :
= Galaxy / ABiMS Analyze Data  Workflow ‘ ion~  Admin

. Tools — History < &[0
~ @) Welcome to galaxy.sb-roscoff.fr §
left_kept_r... . : %o
Get Data T tornation Uvnémed history
BN OGS L For any question or request for tools or account, send an email at support.abims@sb- 3 5
s R roscoff.fr 0 bytes ¥ e
Convert Formats
FASTA manipulation 1: W AR
Filter and Sort ﬁ'eﬂ k Ht reads.bam
| Join, Subtract and Group . 5 : 91.6 M
i gé tation Biologique ;
) z format: , database: 2
' Text Manipulation ¥ Roscoff rmat: bam Shabesis
Graphics uploaded bam file
l Statistics
Statistics _ i JFSAAT »®
EMBOSS 5 Suite
Analyses and Bioinformatics for Marine Science display in IGB View
A SEARCHING 1 Ci'lEH'llQlE‘]Cll;l Binary bam alignmencs file
h NCBI BLAST+
Pimond Tutorials
Primer/Microsatellite
NGS TOOLS Galaxy is an open, web-based platform for data intensive biomedical research. The Galaxy team is a
NGS: BedTools part of BX at Penn State, and the Biology and Mathematics and Computer Science departments at
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Data-mpoert

For HUGE public resources: genome, databank ...

--> Make a request to the support team

E Ga Iaxv / ABIMS rnalyze Data  workilow

Shared Data~

Visualization-

Admin

Help -

R+

Tools

Get Data
Send Data
Collection Operations

m

Text Manipulation
Filter and Sort

Join, Subtract and Group

Convert Formats
Extract Features
Fetch Sequences
Statistics

Graph/Display Data

Fasta Fastg Manipulation

NGS:Samtools
NGS:Mapping
NGS:Bedtools
MNGS:Picard Tools

Diamond Al

£

NCBI BLAST+ blastn Search nucleotide database with nucleotide

query sequence(s) (Galaxy Version 0.1.08)

Mucleotide query sequence(s)

O] & | O

Subject database/sequences

Locally installed BLAST database

Mo fasta dataset available.

MNucleotide BLAST database
O select/Unselect all
y ! nt
i genbank
i genbank Bacterial
[ genbank Environmental sampling
5 genbank EST (expressed sequence tag)
( genbank GSS (genome survey seguence)
? genbank HTC (high throughput cDNA sequencing)
r genbank HTGS (high throughput genomic sequencing)

Set expectation value cutoff

0.001

Output format

-_ 1 P I T — 1

- Options

m

m

eba 2016 sartools

1.9 MB

62: SARTools
DESeq2 R objects
{(.RData)

61: SARTools
DESeq?2 R log

60: SARTools
DESeq? figures

59: SARTools
DESeq? tables

58: SARTools
DESeq? report

57: SARTools edgeR
R objects (.RData)

56: SARTools edgeR
R log

55: SARTools edgeR
figures

®

®

®

®

®

®

®

®
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Data import — Hands-on

1. Fetch the file with your internet browser
(see given URL)

2. Upload this file into Galaxy
a. First, as you want
b. Consider that itis >2 Go
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Tools - panel

b+

Tools

Get Data
Send Data

Collection Operations

m

Text Manipulation
Filter and Sort

Join, Subtract and Group

Convert Formats
Extract Features
Fetch Sequences
Statistics

Graph/Display Data

Fasta Fastq Manipulation

Filter sequences by ID from a
tabular file

FastQC Read Quality reports

FASTO Groomer convert
between various FASTQ
quality formats

MCe-Cambonlc

<




Tools - panel

b+

Tools

Get Data
Send Data

Collection Operations

m

Text Manipulation
Filter and Sort

Join, Subtract and Group

Convert Formats
Extract Features
Fetch Sequences
Statistics

ool oite What tools are available?

Filter sequences by ID from a
tabular file

FastQC Read Quality reports

FASTO Groomer convert
between various FASTQ
quality formats

MCe-Cambonlc

<




Tools - panel

>80 public Galaxy servers available:
https://galaxyproject.org/public-galaxy-servers

79


https://galaxyproject.org/public-galaxy-servers

Tools - panel
VL

>80 public Galaxy servers available:
https://galaxyproject.org/public-galaxy-servers

RNAseq: http://galaxy3.sb-roscoff.fr

Am‘l' SBR tools: http://webtools.sb-roscoff.fr
Metagenomics: http://galaxy4frogs.sb-roscoff.fr
. @ °
Metabolomics: =

s - GalaxEast

C h I P—S e q : anopen and powerful Galaxy instance

for integrative Omics data analysis



https://galaxyproject.org/public-galaxy-servers
http://galaxy3.sb-roscoff.fr/
http://webtools.sb-roscoff.fr/
http://galaxy4frogs.sb-roscoff.fr/
http://workflow4metabolomics.org/
http://workflow4metabolomics.org/
http://www.galaxeast.fr/
http://www.galaxeast.fr/
https://nebula.curie.fr/
https://nebula.curie.fr/

Tools - panel

Tools A
[ tri|‘|it-;;| ]
Trinity suite

Trinity de novo assembly of
RMA-Seq data

Trinity Statistics Obtain basic
stats for the number of
genes and isoforms and
contiguity of the assembly

m

Generate gene to transcript
map for Trinity assembly

Align reads and estimate
abundance on a de novo
assembly of RNA-Seq data

Build expression matrix for a
de novo assembly of
RMA-Seq data by Trinity

EMASeq samples quality

check for transcript
guantification




Tools - form

_+ -
Tools — Trinity de novo assembly of RNA-Seq data (Galaxy Version 2.2.0.0) ~ Options
trinity Paired or Single-end data?
Trinity suite single v

sSingle-end reads

Trinity de novo assembly of & | O

RNA-Seq data 3: reads.right.fg

Trinity Statistics Obtain basic i
stats for the number of

4
genes and isoforms and --single)
contiguity of the assembly
Strand specific data
Generate gene to transcript =
- Yes MNo

map for Trinity assembly

Run in silico normalization of reads
Align reads and estimate Yes | No
abundance on a de novo Defaults to max. read coverage of 50. (--normalize_reads)
assembly of RNA-Seq data

Additional Options &

Build expression matrix for a
de novo assembly c.:f.
RMNA-Seq data by Trinity

Trinity assembles transcript sequences from Hlumina RNA-Seq data.

ENASeg samples guality e
check for transcript Citations [# show BibTex

guantification

- Grabherr, Manfred G and Haas, Brian ] and Yassour, Moran and Levin, Joshua Z




Tools - form

_+ -
Tools — Trinity de novo assembly of RNA-Seq data (Galaxy Version 2.2.0.0) ~ Options
trinity Paired or Single-end data?
Trinity suite single v

single-end reads

Trinity de novo assembly of & | O

RNA-Seq data 3: reads.right.fg

Trinity Statistics Obtain basic i
stats for the number of

4
genes and isoforms and --single)
contiguity of the assembly
Strand specific data
Generate gene to transcript =
- Yes MNo

map for Trinity assembly

Run in silico normalization of reads
Align reads and estimate Yes | No
abundance on a de novo Defaults to max. read coverage of 50. (--normalize_reads)
assembly of RNA-Seq data

Additional Options &

Build expression matrix for a
de novo assembly c.:f.
RMNA-Seq data by Trinity

Trinity assembles transcript sequences from Hlumina RNA-Seq data.

ENASeg samples guality e
check for transcript Citations [# show BibTex

guantification

- Grabherr, Manfred G and Haas, Brian ] and Yassour, Moran and Levin, Joshua Z

< and Thompson, Dawn & and Amit, Ido and Adiconis, ¥ian and Fan, Lin and
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Tools
trinity

Trinity suite

Trinity de novo assembly of
EMA-Seq data

Trinity Statistics Obtain basic
stats for the number of
genes and isoforms and
contiguity of the assembly

Generate gene to transcript
map for Trinity assembly

Align reads and estimate
abundance on a de novo
assembly of RNA-Seq data

Build expression matrix for a
de novo assembly of
RMNA-Seq data by Trinity

BEMNASeqg samples guality

check for transcript
guantification

Tools - form

Trinity de novo assembly of RNA-Seq data (Galaxy Version 2.2.0.0)
Paired or Single-end data?
Single

sSingle-end reads

& | OO
3: reads.right.fg

(—-single)

Strand specific data

fes i [a]

- Options

]

Run in silico normalization of reads

Yes Mo
Defaults to max. read cov

1]
ih

rage of 50. (--normalize_reads)

Additional Options

Trinity assembles transcript sequences from Hlumina RNA-Seq data.

Citations [# Show BibTeX

Grabherr, Manfred G and Haas, Brian ] and Yassour, Moran and Levin,

and Thompson, Dawn & and Amit, Ido and Adiconis, ¥ian and Fan, Lin
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Tools - form

Tools can have some advanced options

Tools 4 Run in silico normalization of reads ]
- Yes Mo
trinity _ . R S S T 3
Defaults to max. read coverage of 50. (--normalize_reads)
Trinity suite Additional Options &
Minimum Contig Length
Trinity de novo assembly of 500
RMNA-Seq data -
All contigs shorter than this will be discarded (--min_contig_length)

Trinity Statistics Obtain basic -
stats for the number of Use the genome guided mode?
genes and isoforms and

contiguity of the assembly No .
. If you already mapped the reads to the genome, Trinity can use this
Generate gene Lo franscript information

map for Trinity assembly
Error-corrected or circular consensus (CCS) pac bio reads

_ _ 3 | €9 | O || Nothing selected -
Align reads and estimate ) - . . .
Experimental feature! Long reads must be in the same orientation as short E
abundance on a de novo . . .
reads if they are strand specific {--long_reads)

assembly of RNA-Seq data

) . ) - Minimum count for K-mers to be assembled
Build expression matrix for a

de novo assembly of i
RMNA-Seq data by Trinity

(--min_kmer_cov)

Trinity assembles transcript sequences from Illumina RNA-Seq data.

ENASeq samples guality
check for transcript
quantification

£ Citations (# Show BibTex %




Tools - form

4 it : s
Sl — Trinity de novo assembly of RNA-Seq data (Galaxy Version 2.2.0.0) ~ Options S = & [
trinity Paired or Single-end data?
Trinity suite Paired hd Trinity example
Left/Forward strand reads o - =
Trinity de novo assembly of & | & 40.02 KB bl
LLHEIEE 3: reads.right.fq 4: reads.left.fg @& & n
Trinity Statistics Obtain basic - =
stats for the number of e 3: reads.right.fq a &S ®
genes and isoforms and (—-left)

contiguity of the assembly
Right/Reverse strand reads

Generate gene to transcript
£ | OO || 4: reads.left.fg

map for Trinity assembly

Align reads and estimate &
abundance on a de novo (—-right)
assembly of RNA-Seq data
g g Strand specific data
Build expression matrix for a Yes | No
de novo assembly of
RNA-Seq data by Trinity Run in silico normalization of reads
Yes Mo
Defaults to max. read coverage of 50. (--normalize_reads)

RNASeqg samples gualit . )

d pesd g Additional Options &

check for transcript

quantification
- + Execute




Tools

trinity

Trinity suite

Trinity de novo assembly of
RMA-Seq data

Trinity Statistics Obtain basic
stats for the number of
genes and isoforms and
contiguity of the assembly

Generate gene to transcript
map for Trinity assembly

Align reads and estimate
abundance on a de novo
assembly of RNA-Seq data

Build expression matrix for a
de novo assembly of
RMA-Seq data by Trinity

BEMNASeq samples guality

check for transcript
quantification

m

Tools - form

1 job has been successfully added to the queue - resulting in the following
datasets:

5: Trinity on data 3 and data 4: Assembled Transcripts

You can check the status of gqueued jobs and view the resulting data by
refreshing the History pane. When the job has been run the status will
change from 'running’ to ‘finished' if completed successfully or 'error' if
problems were encounterad.

History 5X - 201
Trinity example

37.53 KB ~¥ % ®
(@ 5:Trinitvyondata3 @ & x
and data 4: Assembled
Transcripts

4: reads.left.fq an »
3: reads.right.fq @ »




Tools - Job status

(® 2: xset.RData @ 4 X

Job is waiting to run

= the job Is In the scheduler « queue »

Duration time of this status depends on the amount of actual
gueued jobs and on the requested number of processors
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Tools - Job status

:"% 2: xset.RData @ & X

Job iIs currently running

= the job is being executed on the computing cluster

Duration time of this status depends on the job’s attributes
and the computing ressources allocated.

Some programs are executed with several processors (using 4, 8 or 16
Gb of RAM).

And others are mono-threaded ®
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Tools - Job status

2: xset.RData @ 4 X

Job is finished and status is OK

But warnings or errors can be hidden behind!
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Tools - Job status

| €) 16: xset.RData @ 4 X

Job is finished but with an error status

= the program sends an error

The error is often explained by the program but sometimes ...
not.
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Tools - Job status

| €) 16: xset.RData @ & X

Job is finished but with an error status

= the program sends an error

Possible causes of error :
—ressok P
- Bad usage : input file, format or option
- Bad integration of the program into Galaxy ... sorry :/
- Non anticipated crash of the program
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Tools - Handle errors

History w & 1]

eba 2016 sartools

1.50 MB &% ® =
€ as: @* &S X
group? count2.txt

47: A
group? countl.txt

46: & &S R
groupl count2.txt

45: @ & X
groupl countl.txt

44: SARTools edgeR @ & x
R objects {.RData)

43: SARTools edgeR @ & %
R log

42: SARTools edgeR @ & x
figures

41: SARTools edgeR @ & %

tables

40: SARTools edgeR

®
%
x




Tools - Handle errors

Dataset generation errors
Dataset 48: group?_count2.txt

The Galaxy framework encountered the following error while attempting to run the
toaol:

Traceback (mo3at recent call laat):
File "/w/galaxy/galaxy3Sgalaxy/lib/galaxy/jobs/runners/local.py"™,
stdout_file.cloae()
File "/opt/python/lib/python.7/tempfile.py”,
gelf.unlink{self.name)
[Exrrnoc 2] NHo such file or directory:

line 403, in cloae

'/w/gala

0OSError:

4 L}

Tool execution generated the following error message:

line ;

m

failure running jcb

Report this error to the local Galaxy
administrators

Usually the local Galaxy administrators regularly review errors that occur on the
server. However, if you would like to provide additional information (such as what
you were trying to do when the error occurred) and a contact e-mail address, we
will be better able to investigate yvour problem and get back to vou.

Error Report

Your email

S cR056a28 g.gueguen@sb-roscoff.fr

History

eba 2016 sartools

1.59 MB

€ as:

group?

count2.bet

tool error

m

¥ ® e

& & %

An error occurred with this

dataset:

failure running job

EEneld
EENE1BE 405

penel@ee 58

47:

group? countl.bd

A46:

groupl count?.bxt

45:

aroupl countl.bxt

® & %

®

&S %

& & %




Tools - Handle errors

Sent to the support team

lool execution generated the following error message: - .
History — & 1]

failure running job

Report this error to the local Galaxy Sha 2000 saneo

administrators {50 MB Z e
Usually the local Galaxy administrators regularly review errors that occur on the

server. However, if you would like to provide additional information (such as what eﬂ @® & X
you were trying to do when the error occurred) and a contact e-mail address, we group2 count2.txt

will be better able to investigate yvour problem and get back to you. tool error

An error occurred with this
Error Report

dataset:
Your email failure running job
loraine.gueguen@sb-roscoff.fr @O
Message 1.gened  2.1813

genel 1353
peneld 72

EEnelsd 405

m

gEnelses 5o

a47: @& & R
group? countl.bd

46: @ &S %
groupl count?.bd

45: @& & K
Report groupl countl.bct T




DATASET
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Both inputs and outputs

Dataset

Dataset

History — T 1]
Trinity example

40.3 KB ~ e ®
5: Trinity on data 3 and @ & %=
data 4: Assembled

Transcripts

4: reads.left.fq a »

3: reads.right.fg

(
x




Dataset

Informations

Tool: Trinity History w [T
Number: 5
Mame: Trinity on data 2 and data 4: Assembled Transcripts
Created: Wed 01 Mar 2017 03:52:36 PM (UTC) Trinity example
Filesize: 2.5 KB 3 shown, 3 deleted
Dbkey: ? 40.3 KB ~ % ®
Format: fasta
Galaxy Tool ID:  toolshed.g2.bx.psu.edu/repos/iuc/trinity/trinity/2.2.0.0 = | 3: Trinity on data 3 & R
and data 4: Assembled
Galaxy Tool 2.2.0.0 Transcripts
Version: e B
Tool Version: 7 sequences
or - h .2
Tool Standard stdout format: fasta, database: 2
Output: = E ﬂ - »
Tool Standard
Error: stderr y g1 i1 len=541 path=[519:8-54

Tool Exit Code: 0 ATCTEAAT TR CATETAATECAGCT T OO ARG TA TR

T AT T TR AR TATETETCTEATASACCRCAGRITTT AL

Input Parameter Value Mote for rerun TG TEAGCETEEA O TEAGA A GEETET GEETEAEAEEETT
Paired or Single-end data? paired TEAGTTETCT TaTATCATOAA TAGA TECAAA TTAGATETAMSAA
Left/Forward strand reads 4: reads.left.fg 1 L t
R|ghURever§§ strand reads 3: reads.right.fg 4: reads.left.fa I

Strand specific data true
Strand-specific Library Type Reverse-Forward 3: reads.right.fq ® & x
Jaccard Clip options Mot available.
Run in silico normalization of reads True
additional_params
Minimum Contig Length 200

llem thim Aannama nidad mada2 LaTa

galaxy3.sb-roscoff fr/datasets/c10ec833dc50450a/show_params - >




Dataset

Informations

Tool: Trinity ~| History ~ &[0
Number: 5

Mame: Trinity on data 2 and data 4: Assembled Transcripts

Created: Wed 01 Mar 2017 03:52:36 PM (UTC) Trinity example

Filesize: 2.5 KB 3 shown, 3 deleted

Dbkey: ? 40.3 KB &% ®
Format: fasta

Galaxy Tool ID:  toolshed.g2.bx.psu.edu/repos/iuc/trinity/trinity/2.2.0.0 = | 5: Trinity on data 3 & &S R
Galaxy Tool and dat? 4: Assembled

Version: 2:2.0.0 Transcripts

7 sequences
format: fasta, database: 2

Tool Version:
Tool Standard -
stdout

Output: = 3 >
Tool Standard o .
Error: steen y g1 i1 len=541 path=[519:8-54

ATCTEAAT TR CATETAATECAGCT T OO ARG TA TR

Tool Exit Code:
TCRCCATTeTECAAAATATOTGTCTGA TAGACCRCAGRCT T TOAL

Input Parameter Value Mote for rerun TG TEAGCETEEA O TEAGA A GEETET GEETEAEAEEETT
Paired or Single-end data? paired TEAGTTETCT TaTATCATOAA TAGA TECAAA TTAGATETAMSAA
Left/Forward strand reads 4: reads.left.fg 1 L t
R|ghURever§§ strand reads 3: reads.right.fg 4: reads.left.fa I

Strand specific data true
Strand-specific Library Type Reverse-Forward 3: reads.right.fq ® & x
Jaccard Clip options Mot available.
Run in silico normalization of reads True
additional_params
Minimum Contig Length 200
llea Hhim Aasrmama anndad raadan e >

galaxy3.sb-roscoff fr/datasets/c10ec833dc50450a/show_params -




Download

Dataset

Tool: Trinity

Number: 5

MName: Trinity on data 3 and data 4: Assembled Transcripts
Created: Wed 01 Mar 2017 03:52:36 PM (UTC)

Filesize: 2.5 KB

Dbkey: ?

Format: fasta

Galaxy Tool ID:  toolshed.g2.bx.psu.edu/repos/iuc/trinity/trinity,/2.2.0.0

Galaxy Tool

Version: 2.2.0.0
Tool Version:
Tool Standard

stdout
Qutput: -
Tool Standard

stderr
Errar: =

Tool Exit Code: 0O

Input Parameter

Value Mote for rerun

Paired or Single-end data?
Left/Forward strand reads
Right/Reverse strand reads
Strand specific data

Strand-specific Library Type
Jaccard Clip options
Run in silico normalization of reads
additional_params
Minimum Contig Length

lea tha Aannamea aidad madaA72

galaxy3.sh-roscoff.fr/datasets/c10ec933d 504503/ display?to_ext=fasta

paired

4: reads.left.fg
3: reads.right.fg
true

Reverse-Forward
Mot available.
True

200

Fim

m History — & 1]

Trinity example

40.3 KB ~ % ™

= | 5: Trinity on data 3 & R
and data 4: Assembled
Transcripts

7 sequences
format: fasta, database: 2

Ble = X

D o8 g1 i1 len=541 path=[519:8-54¢
STCTEAAT TCECATETAATECAGCT T TOCCAGACACALETATEE
T AT T T R AR AN TATETET T EA T AL R T T TCAL
T A T AT A T AN L AT TR TR EAEEETY

TEAGT TETCT TETATCA TOAA T AGA TGO A TTAGA TETAMSAL

4 1 2
4: reads.left.fq A A
3: reads.right.fq @& #

i >




Re-run a job

Dataset

Trinity de novo assembly of RNA-Seq data (Galaxy Version 2.2.0.0) = Cptions

Paired or Single-end data?

Paired

Left/Forward strand reads

g7 | O || 5: Trinity on data 3 and data 4: Assembled Transcripts

3: reads.right.fg

--left)

Right/Reverse strand reads

| O 5: Trinity on data 3 and data 4: Assembled Transcripts

4: reads.left.fq

(—-right)
Strand specific data
¥es | Mo
Strand-specific Library Type
Reverse-Forward

--S5_lib_type)

Jaccard Clip options

Yes | Mo
==+=f--— aypect high gene density with UTR overlap (--jaccard_clip)
ec833dch0450a

]

m

Trinity example

History = & 1]

40.3 KB M -

5: Trinity on data 3 @& F
and data 4: Assembled
Transcripts

7 sequences
format: fasta, database: 2

=15 > »

Run this job again GaEslEd bkt

ST EAAT T CECATETAA TR AT T TOC A A AR TA TR

TR A T T T R AAAA TATET T CTEA TAGACCECAGE Car

T T AT R A T AN A G R T T EEE T GGG i{
TOMGTTGTCT TET ATCA T AL TG TEC AL T T AGA T TAMGAM
4 il [

4: reads.left.fg

®

x

3: reads.right.fg @ %




TR24|c0_gl_il
TR2779|c0_g1_il
TR127|cl_gl_il
TR2107|cl_gl_il
TR2011|c5_g1_il
TR4163|c0_gl_il
TR5055|c0_g2_il
TR1449|c0_g1_il
TR1982|c2_gl_il
TR1859|c3_gl_il
TR1492|c0_g1_i2
TR1122|c0_gl_il
TR2278|c0_g1_il
TR4084|c0_g1_il
TR4761|c0_gl_il
TR3638|c0_g1_il
TR2090|c0_g1_il
TR3854|c0_g1_il
TR131|cD_gl_il
TR5075|c0_g1_il
TR2182|c3_g2_i6
TR3788|c0_g1_il
TR4859|c0_g1_il
TRZAE271r0 Al i1

Ba/display/Tpreview=True

2
wt_37_2
90.00
186.00
9.00
59.00
11.00
368.00
36.00
196.00
7.00
0.00
1895.00
2.00
497.00
95.00
2089.00
B547.00
0.00
1878.00
32.00
13.00
1.44
17.00
5.00
386.00

Dataset

Dataset display : text, tabular, pdf, picture, html ...

3
wt_37_3
67.00
137.00
23.00
65.00
4.00
422.00
17.00
230.00
7.00
0.00
1906.00
3.00
£10.00
148.00
1746.00
676.00
0.00
1734.00
28.00
22.00
2.70
30.00
12.00
383.00

4
wt_37_1
85.00
217.00
16.00
47.00
4.00
425.00
27.00
207.00
6.00
1.00
1921.00
0.00
598.00
86.00
1875.00
712.00
0.00
1864.00
31.00
21.00
3.84
22.00
8.00
424.00

5
wt_GSNO_3
36.00
147.00
2.00
6.00
8.00
172.00
4.00
66.00
4.00
0.00
1104.00
3.00
333.00
77.00
155.00
117.00
22.00
1775.00
1001.00
6.00
3.35
91.00
4.00
689.00

6
wt_GSNO_1
35.00
186.00

0.00

6.00

5.00

216.00:

7.00
113.00
3.00
0.00
1263.00
0.00
406.00
111.00
174.00
184.00
0.00
2173.00
1233.00
2.00
0.00
1322.00
1.00

866.00 -

b

History

e e TR -
[ L R o

cluster differentially
expressed transcripts on data 2,
data 3, and others

— & [T

F

7: Extract and cluster W
differentially expressed
transcripts on data 2, data 3,
and others: extracted
differentially expressed genes

6: de results »x

5: s x
matrix.cnunts.mam

4 @ S X
input.matrix.wt GSND wvs wit
ph8.DESeq2.DE results

3: @& S %
input.matrix.wt 37 vs wt ph8
.DESeq2.DE_results

2: @ &S R
input.matrix.wt 37 vs wt GS
NO.DESeq2.DE results

1: samples.txt




Dataset

Renaming and annotation

Attributes Convert Format Datatype Permissions

Edit Attributes

Mame:

matrix.counts.matrix

Info:

uploaded tabular file

Annotation / Notes:

This is my expression matrix.

Add an annotation or notes to a dataset; annotations are available when a

history is viewed
Database/Build:

unspecified (?)
Save

Auto-detect

This will inspect the dataset and attempt to correct the above column values if

they are not accurate

Saledit

History

w il LALILEG.E LINIRE
cluster differentially
expressed transcripts on data 2,
data 3, and others

Y

& [T

e

Lo

7: Extract and cluster W
differentially expressed
transcripts on data 2, data 3,
and others: extracted
differentially expressed genes

6: de results W
5: ®|e) %
matrix.cnunh.matrw
41 lines

format: txt, database: 2

m

uploaded tabular file

B & Ll .e
Tags:
trinity
Annotation:
This is my expression matrix.

wt_37_2 wt_37 3 wt_37_1 wt GSND 3 w v




Dataset

Renaming and annotation

History

W O cauuc ung
cluster differentially

Edit Attributes expressed transcripts on data 2,
data 3, and others

Attributes Convert Format Datatype Permissions

Y

& [T

e

Lo

Mame:

matrix.counts.matrix ? Extrac.t and cluster 4
differentially expressed

Info: transcripts on data 2, data 3,

and others: extracted
differentially expressed genes

uploaded tabular file

] 6: de results W
Annotation / Notes: o e
This is my expression matrix.
2 @ &S %
matrix.cnunh.matrw
Add an annotation or notes to a dataset; annotations are available when a 41 lines
history is viewed format: txt, database: 2
Database/Build: E

uploaded tabular file

2 O L

unspecified (?)

Save Tags: '
Auto-detect trinity
This will inspect the dataset and attempt to correct the above column values if i
they are not accurate . i .
This is my expression matrix.

wt_37_2 wt_37_3 wt_37_1 wit GSND 3 w v

Saledit >




Dataset

Change the Datatype of the Dataset

Attributes Convert Format

Permissions

Change data type

MNew Type:
bt

sSUpeErmaocrier

ATy

SWISS

SYCO

tabix

table
N

tagseq

tandem

kting dataset but not modify its contents
1 the type of your dataset

History

g = e s —
cluster differentially
expressed transcripts on data 2,
data 3, and others

s o [T

-~

7: Extract and cluster »®
differentially expressed
transcripts on data 2, data 3,
and others: extracted
differentially expressed genes

6: de results »®

nl}
o

il
y!

@
%
x

matrix.counts.matrix

4: @ S K
input.matrix.wt GSNO vs wt
ph8.DESeq2.DE results

3: @ & X
input.matrix.wt 37 vs wt ph8
.DESeq2.DE_results

m

2 @& & X
input.matrix.wt 37 vs wt GS
NO.DESeq2.DE results

1: samples.txt

& &S R -




CNRS UPMC

@ Station Biologique
¥ Roscoff

Dataset Graphics

< [l > ®

[l New Chart 4 Cancel Draw
Bl Start | Configuration 1: Data label ® © Add Data
Scatterplot Provide a chart title:
C1 011 HU New Chart
. vy  awvu-T HNu__1iv
How many data points would you like to analyze?
Few (<500) | Some (<10k) & Many (>10k)
» Bar diagrams
u . E
Regular {NVD3) Stacked (NVD3) Horizontal Stacked
(NVD3) horizontal
(NVD3)
® Others
,/ A / N . 5 .= | ]
’ N LN " EEE =N
i . [ 1]
L feA - EEE N
@Line with focus @Line chart @ Scatter plot @ Heatmap
(NVD3) (NVD3) (NVD3) (Custom)
® Area charts
@Regular (NVD3) @ Expanded @Stream (NVD3) Pie chart (NVD3)
(NVD3)
# Data processing (requires 'charts' tool from Toolshed)
-l =
ul ul i ;i ‘ - SEENER
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Station Biologique
Roscoff

Dataset

Gra

phics

X-axis

X-axis

1:Data label

2:Data label

107

[@ New Chart (# Editor (D) =0 R LegEdiion
@Stacked OStream (Expanded @ 1:Data label 2.Datalabel @ 3:Data label 4:Data label @ 1:Datalabel @ 2:Datalabel @3:Datalabel @4:Datalabel @ 5Datalabel @ 6:Datalabel
@5Datalabel  © 6:Datalabel @ 7:Data label @7:Cata label
[E0 New Chart 538.00 100 °
- L] o
500.00 90
@ Grouped O Stacked @ 1:Data label 2:Data lat -1 . - o B . °
@ 5:Data label 6:Data lat 450.00 °
100.0 805 o I ° . "
3 °
90.0 70 ] T B
[mll New Chart . ® @
80.0 80 *
@ 1:Data label 2Datalabel @3:Datal .
Y z ° ° °
700 @ 7:Data label X 50|
100 ¥ | - o
e ° ° o
600 %0 40 | ° 8
| e ° ® ° 4
I \ E o * °
& E . ®
2 500 304 0 ® .
E . «  o° . o N
40,0 203 - ° . . Lt
a E ° o e® o ®
4
300 K ¢ e
o® . ®
200 .
L1 B B B I P 1
100 60 80 100
‘ Xeaxis X-axis
00 al ! il
2 5 8
X-axis
[l New Chart
120
[l New Chart
100
O Grouped @ Stacked @ 1:Data label 2:Data label @
6:Data label  @7:Data label &
b 80 [ml New Chart [# Editor
e -
450.0 &0
]
400.0 %
>
350.0
=
: mml
>
: J_ J_
200.0
= = 1
150.0
_— ——
— 0
100.0 I
0.0 P — 3 T - B 20 1:Data label 2:Data label 3:Data label 4:Data label 5:Data label 6:Data




Datatypes
DATASET
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@ Station Biologique
Roscoff

A Dataset Datatypes

e Every Galaxy dataset is associated with a datatype.
e Datatype can be detected or user specified.

Download from web or upload from disk

Reqular Composite

You added 1 file(s) to the queue. Add more files or click "Start’ to proceed.

Name Size Type Genome Settings
[ AR-80-50K.mB0.s2fa 5.1 MB '| Q | unspecied () [+ o

Type (setall): | [+ @ Genome (setall): | unspecified (7) [+ ]

0 Choose local file [# Paste/Fetch data Pause Reset




@ Station Biologique
Roscoff

A ‘ Dataset - Datatypes

e Every Galaxy dataset is associated with a datatype.
e Datatype can be detected or user specified.

H ~a
Attributes  Convert Format Permissions History <&M
L e =T | M~

cluster differentially
Change data type expressed transcripts on data
data 3, and others
New Type:
7: Extract and cluster »*
= differentially expressed
a ting dataset but not modify its contents. transcripts on data 2, data 3
d the type of vour dataset. .
SupermaLcner ype oty and others: extracted
gt differentially expressed genes
sva a list of datasets
SWiss 0
6: de results »*
SYCOo t=tof 3 datazets
tabix
X
table
i
4:
tagseq T . ® 4%
input. matrix.wt GSNO vs wi
tandem < ph8.DESeq2.DE _results B
3: @& S R

input.matrix.wt 37 vs wt ph3
.DESeq2.DE_results

m

2: @& S R
input.matrix.wt 37 vs wt GS
NO.DESeq2.DE results

1: samples.txt @ & n .




@ Station Biologique
Roscoff

A ‘ Dataset - Datatypes

e Many tools will only accept input datasets with the
appropriate datatype assigned.

- 2 —
Trinity de novo assembly of RNA-Seqg data (Galaxy Version 2.2.0.0) ~ Options g History < &[0
Paired or Single-end data? | search datasets Q)
| Paired v | eba 2016 sartools
40 shown, 2 deleted =
Left/Forward strand reads
: 1.59 MB ~ % e
[ ) I J| Mo fasta or fastgsanger dataset available. gt
61: SARTools ® P
‘ DESeq2 R log
_ S 60: SARTools
(--left) bl SAR 100IS a R
DESeq?2 figures
Right/Reverse strand reads
59: SARTools @ &S R
[ th | o | Mo fasta or fastgsanger dataset available. n DESeq2 tables
‘ 58: SARTools @& PR
DESeq2 report
& D 2 report
(--right} 57: SARTools edgeR @ & %
Strand specific data L4 e
Yes | No 56: SARTools R @& & %
R log
Jaccard Clip options
55: SARTools edgeR @ 4 x
res [0 ] | - | | fiqures
set if you expect high gene density with UTR overlap (-jaccard_clip)
54: SARTools edgeR @ & x
Run in silico normalization of reads tables
¥es | No _ 53: GARTools edgeR @ & x -
Defaults to max. read coverage of 50. (--normalize_reads) 5




@ Station Biologique
Roscoff

A ‘ Dataset - Datatypes

Common text formats:
e txt: plain text ('.txt')

e tabular: tab delimited ('.tab’, ".txt', etc.)

wt 37 2 wt 37 3 wt 37 1

TR24|c0 gl il 90.00  67.00  85.00
TR2779|c0 gl il 186.00 137.00 217.00
TR127|cl gl il  9.00 23.00  16.00

e csv: comma-separated values ('.csv')  vear,Make Model

1997, Ford, E350
2000,Mercury, Cougar

e html: standard language for web pages

<!DOCTYPE html>
<html>
<head>
<title>This 1is a title</title>
</head>
<body>
<p>Hello world!</p>
</body>
</html>
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@ Station Biologique
Roscoff

A Dataset - Datatypes

Tools

search tools

Get Data
Send Data
Collection Operations

COMMON TOOLS
L-I;;t Manipulation
iliter and Sort

Join, Subtract and Group
Convert Formats
Extract Features
Fetch Sequences
Statistics

Graph/Display Data
Fasta Fastqg Manipulation

COMMON NGS TOOLS
NGS:Samtools
NGS:Mapping
NGS:Bedtools
NGS:Picard Tools

SEARCHING TOOLS

Diamond

m

Il'ext Manipulation

Add column to an existing
dataset

Concatenate datasets
tail-to-head

Cut columns from a table

Merge Columns together

Convert delimiters to TAB

Create single interval as a
new dataset

Change Case of selected
columns

Paste two files side by side

Remove beginning of a file

Select random lines from a
file

<|
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@ Station Biologique
Roscoff

A Dataset - Datatypes

Tools

search tools

Get Data
Send Data
Collection Operations

COMMON TOOLS

| Filter and Sort I

Join, Subtract and Group
Convert Formats

Extract Features

Fetch Sequences
Statistics

Graph/Display Data
Fasta Fastqg Manipulation

COMMON NGS TOOLS
NGS:Samtools
NGS:Mapping
NGS:Bedtools
NGS:Picard Tools

SEARCHING TOOLS

Diamond

m

Filter and Sort

Filter data on any column
using simple expressions

Sort data in ascending or
descending order

Select lines that match an
expression

GFF

Extract features from GFF
data

Filter GFF data by attribute
using simple expressions

Filter GFF data by feature
count using simple
expressions

Filker GTF data by attribute

<|
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@ Station Biologique
Roscoff

A Dataset - Datatypes

Tools :.u

search tools Q

Get Data
Send Data
Collection Operations

Join, Subtract and Groupg

Join two Datasets side by
side on a specified field

m

COMMON TOOLS

Text Manipulation Compare two Datasets to
Filter and Sort find common or distinct rows

Join, Subtract and Group L4 Group data by a column and
onvErEFoT e perform aggregate operation
nve rma

on other columns.
Exiract Features

Fetch Seguences
Statistics

Graph/Display Data
Fasta Fastqg Manipulation

COMMON NGS TOOLS
NGS:Samtools
NGS:Mapping
NGS:Bedtools
NGS:Picard Tools

SEARCHING TOOLS

Diamond

<|
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Dataset - Datatypes

Common binary formats:

e data: generic binary format

e Zip, tar: archives

* pdf, png, jpg, bmp, tiff, gif. images

e rdata: statistical computing program R

e bam, wig, bigwig: sequence alignment
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@ Station Biologique
Roscoff

A ‘ Dataset - Datatypes

Sequence file formats:

e fasta: a single-line description with '>', followed by lines of
sequence data ('.fasta’, '.fas')

>sequencel
atgcgtttgcgtgcatgcgtttgcgtgcatgecgtttgecgtgcatgegtttgegtgce
atgcgtttgcgtgce

>sequence?
tttcgtgcgtatagtttcgtgcgtatagtttcgtgcgtatagtttecgtgegtatag

tggcgcggt

e fastq: sequence + quality score ('.fastq', '.fq')

@SEQ ID

GATTTGGGGTTCAAAGCAGTATCGATCAAATAGTAAATCCATTTGTTCAACTCACAGTTT
_|_

PUUK ((((**%4) ) $%%++) (35%%) . 1***—4% 1 1)) **¥55CCF>>>>>>CCCCCCCE5
@SEQ_TD2
GATTTGGGGTTCAAAGCAGTATCGATCAAATAGTAAATCCATTTGTTCAACTCACAGTTT
_|_

PUIK ((((*F*%4) ) 3%%++) (35%%) . 1***—4% 1 1)) **¥55CCF>>>>>>CCCCCCCE5
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CNRS UPMC

@ Station Biologique
¥ Roscoff

Dataset - Datatypes

search tools Q

Get Data
Send Data
Collection Operations

m

COMMON TOOLS
Text Manipulation
Filter and Sort

Join, Subtract and Group —!
Convert Formats
Exiract Features

Fetch Seguences

Statistics Easta Fastq Manipulation
Graph/Display Data Filter sequences by ID from a
Fasta Fastg Manipulation tabular file
COMMON NGS TOOLS FastQC Read Quality reports
NGS:Samtools FASTO Groomer convert
NGS:Mapping between various FASTQ
quality formats
NGS:Bedtools

NGS:Picard Tools

SEARCHING TOOLS

Diamond

<|
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@ Station Biologique
Roscoff

A ‘ Dataset - Datatypes

Sequence file formats:

e gff3, bed, genbank: sequence + annotations

track name=pairedReads description="Clone Paired Reads" useScore=1
bed chr22 1000 5000 cloneA 960 + 1000 5000 0 2 567,488, 0,3512
chr22 2000 6000 cloneB 900 - 2000 6000 O 2 433,399, 0,3601

##gff-version 3

ctgl23 . exon 1300 1500 . + . ID=exon00001

ctgl23 . exon 1050 1500 . + . ID=exon00002

ctgl23 . exon 3000 3902 . + . ID=exon00003
gff3 ##FASTA

>ctgl23

cttctgggcgtacccgattctcggagaacttgccgcaccattececgecttyg
tgttcattgctgcctgcatgttcattgtctacctcggctacgtgtggcta
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Cleanup

DATASET @
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Delete a dataset

Dataset

History

eba 2016 sartools

1.59 MB

62: SARTools
DESeq2 R objects
(.RData)

61: SARTools
DESeq? R lo

60: SARTools
DESeq? figures

59: SARTools
DESeq2 tables

58: SARTools
DESeq2 report

57: SARTools edgeR
R objects {.RData)

56: SARTools edgeR
R log

55: SARTools edgeR

figures

m

C
%
a

® ®
% %
x ®

®
%
»




Dataset

The dataset isn’t really deleted. It’s in the Trash

History — & [1]

m

1.59 MB & B -

This dataset has been deleted
Undelste it

Permanently remowve it from
disk

62: SARTools
DESeq2 R objects

{.RData)

61: SARTools
DESeq?2 R log

®

®
%
x

60: SARTools
DESeqZ? fiqures

®
%
x

59: SARTools
DESeq2 tables

®
%
®

58: SARTools
DESeq2 report

®
%
®

57: SARTools edgeR
R objects {.RData)

®
%
x

56: SARTools edgeR

®
%
»




Dataset

“Empty Trash” : to free up disk space

History ED

=R

=R

= 2

=R

= |u1

e 1

= |

4]

Saved Histories
Histories Shared with Me

Create New
Copy History
Share or Publish
Show Structure
Extract Workflow
Delete

Delete Permanently

Copy Datasets

Dataset Security

Resume Paused Jobs
Collapse Expanded Datasets
Unhide Hidden Datasets
Delete Hidden Datasets

FPurge Deleted Datasets

Export Tool Citations
Export History to File




HISTORY
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History panel

Both inputs and outputs

History — [T

eba 2016 sartools

1.59 MB ~ % ® =
€ as: ® #S X
group?2 count2.bd

a7: @ &S R
group? countl.bd

46: @ F
groupl count?.txt

45: @& #F xR
groupl countl.txt

44: SARTools edgeR @ & %
R objects {_.RData)

43: SARTools edgeR @ 4 x
R log

472: SARTools edgeR @ & %
figures

41: SARTools edgeR @ & x

tables

40: SARTools edgeR

®
%
x




Both inputs and outputs

History panel

History

History — [T
eba 2016 sartools

1.59 MB ~ % ® =
€ as: ® #S X
group?2 count2.bd

ar7: @ &S R
group? countl.bd

46: @ F
groupl count?.txt

45: @& #F xR
groupl countl.txt

44: SARTools edgeR @ & %

R objects {_.RData)

43: SARTools edgeR @ 4 x

R log

472: SARTools edgeR @ & %
figures

41: SARTools edgeR @ & x
tables

40: SARTools edgeR @ 4 x |-




CNRS UPMC

@ Station Biologique
Roscoff

A

History — 1

. et
Click to rename history

1.59 ME v . =

€ as: @ &S %

qroup? count?2.bxt

47: @ S X

group2 countl.bxt

46: &® # X

qroupl count2.txt

45: a "

qroupl countl.itxt

44: SARTools edgeR @ & %=

R objects {.RData)

43: SARTools edgeR @ & %=

R log

42: SARTools edgeR @ & %

figures

41: SARTools edgeR @ & %

tables

40: SARTools edgeR @ & % -
>

History =~ &1
search datasets 9 [

Iiha 2016 sartools

28 =hown, 14 deleted

1.59 MB ~¥ % ® =

©as: ® &S X

qgroup? count2.bd

47: @ &S R

group? countl.bxt

46: @& # xR

groupl count2.bd

45: @& F K

groupl countl.txt

44: SARTools edgeR @ & x

R objects {(.RData)

43: SARTools edgeR @ & %

R log

42: SARTools edgeR @ & %=

figures

41: SARTools edgeR @ & %

tables

40: SARTools edgeR @ & % -

>

(%)

eba 2016 sartools
28 shown, 14 deleted

1.59 MB ~|e ®
Tags:
®» RMAseq

# differentialanalysis

Annotation:
bla bla bla

€©as: & &S R
group? count2.bd

47: @ # R
group? countl.bd

46: @& F X
groupl count2.txt

45: @& # xR
groupl countl.bd

44: SARTools edgeR @ & %
R objects (.RData}

43: SARTools edgeR @ & %

Ml

m
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History panel

History menu: Create new, Rename, Delete,

History |:|

el

i

Tz

Al

T

=N

B2 BI&

g IR

I =

Saved Histories
Histories Shared with Me

Create New
Copy History
Share or Publish
Show Structure
Extract Workflow
Delete

Delete Permanently

Copy Datasets

Dataset Security

Resume Paused Jobs
Collapse Expanded Datasets
Unhide Hidden Datasets
Delete Hidden Datasets
Purge Deleted Datasets

Export Tool Citations
Export History to File




History panel

Saved histories

*| History ﬂl:l

search history names and tags Q
Advanced Search ——Nl.
Name Datasets Tags Sharing Size on Disk Created Last E' Histories Shared with Me
eba2016 H Nov 14, 1! .
- 0 Tags 820.2 KB MNov 1 Create New
deseq? . e 2016

T:  Copy History
Share or Publish

Copy of
TP_ITMOZ2016 Show Structure
shared by Nov 10, | Extract Workflow
¥iliu@sh- ¥ |32 0 Tags 28.5 MB 5016 MNov 1 Al
roscoff.fr k Delete
(active items Delete Permanently
only) = e
Of  Copy Datasets
eba 2016 MNov 09, ]
. - E 0 Tags 602.8 KB Nov ( || 41 Dataset Security
macs2 2016 i
Ot  Resume Paused Jobs
5 Collapse Expanded Datasets
eba 2016 - |10 0 Tags 4.2 MB Ot 04 pove | M Pse =P
sickle 2016 4f  Unhide Hidden Datasets
~ ) 4* Delete Hidden Datasets
Page: 1 2 | Show all =
qr  Purge Deleted Datasets
For 0 selected histories: | Rename Delete Delete Permanently Undele Al
E Export Tool Citations
Histories that have been deleted for more than a time period specified by the | Export History to File
Galaxy administrator(s) may be permanently deleted :‘

4 ) |2




History panel

Saved histories: Switch histories

i History GD

search history names and tags Q
Advanced Search ——Nl.
Name Datasets Tags Sharing Size on Disk Created Last E' Histories Shared with Me
eba2016 H Nov 14, 1! .
- 0 Tags 820.2 KB MNov 1 Create New
deseq2 . e 2016 _ .
T: Copy History

Share or Publish

Copy of
TP_ITMOZ2016 Show Structure
shared by Nov 10, | Extract Workflow
¥iliu@sh- ¥ |32 0 Tags 28.5 MB 5016 MNov 1 Al
roscoff.fr k Delete
(active items Delete Permanently
only) = e
Of  Copy Datasets
eba 2016 MNov 09, ]
. - E 0 Tags 602.8 KB Nov ( || 41 Dataset Security
macs2 2016 i
Ot  Resume Paused Jobs
5 Collapse Expanded Datasets
eba 2016 - |10 0 Tags 4.2 MB Ot 04 pove | M Pse =P
sickle 2016 4f  Unhide Hidden Datasets
~ ) 4* Delete Hidden Datasets
Page: 1 2 | Show all =
qr  Purge Deleted Datasets
For 0 selected histories: | Rename Delete Delete Permanently Undele Al
E Export Tool Citations
Histories that have been deleted for more than a time period specified by the | Export History to File
Galaxy administrator(s) may be permanently deleted :‘

4 ) |2




History panel

History menu: Create new, Rename, Delete,

History |:|

el

i

Saved Histories
Histories Shared with Me

Create New

Al

T

=N

B2 BI&

g IR

I =

Copy History
Share or Publish
Show Structure
Extract Workflow
Delete

Delete Permanently

Copy Datasets

Dataset Security

Resume Paused Jobs
Collapse Expanded Datasets
Unhide Hidden Datasets
Delete Hidden Datasets
Purge Deleted Datasets

Export Tool Citations
Export History to File




History panel

History 4 ﬁ

eba 2016 sartools

1.59 MB ~ % ® =
€ as: ® #S X
group?2 count2.bd

a7: @ &S R
group? countl.bd

46: @ F
groupl count?.txt

45: @& #F xR
groupl countl.txt

44: SARTools edgeR @ & %
R objects {_.RData)

43: SARTools edgeR @ 4 x
R log

472: SARTools edgeR @ & %
figures

41: SARTools edgeR @ & x

tables

40: SARTools edgeR

®
%
x




History panel

Done

eba 2016 sartools

1.59 MB

048: group2 count2.txt

47: group? countl.bxt

46: groupl count?.bxt

45: groupl countl.bxt

44: SARTools edgeR R objects
{.RData)

43: SARTools edgeR R log

42: SARTools edgeR figures

41: SARTools edgeR tables

40: SARTools edgeR report

il

CaL A

®

B 0% % % H

BO% N

Switch to

Trinity example

40.3 KB &% »
5: Trinity on data 3 and data 4: & &S R
Assembled Transcripts

4: reads.left.fq F AR
3: reads.right.fqg AR

Switch to

trinity_contig_exn50_statistic

47.01 KB & & -

14: Build expression matrix
on data 7 and data 6: matrix
of UpperQuartile-normalized expression
values

& & X

13: Build expression matrix
on data 7 and data 6: matrix
of TPM expression values (not cross-
sample normalized)

& & X

12: Build expression matrix
on data 7 and data 6:
estimated RNA-Seq fragment counts (raw

counts}

& & X

9: Build expression matrix on
data 7 and data 6: matrix of
TPM expression values (not cross-sample

normalized)

& & X

8: Build expression matrix on
data 7 and data 6: estimated

& & X

Create new

Switch to

eba 2016 ti

21.92 KB

€) 16: Extra
differentially

transcripts
RData file

15: Extract

expressed t)
data 3, and

depleted cat

14: Extract

expressed t
data 3, and

€) 13: Extra
differentially

transcripts

€) 12: Extira
differentially

§




History panel

Done

eba 2016 sartools

1.59 MB

048: group2 count2.txt

47: group? countl.bxt

46: groupl count?.bxt

45: groupl countl.bxt

44: SARTools edgeR R objects
{.RData)

43: SARTools edgeR R log

42: SARTools edgeR figures

41: SARTools edgeR tables

40: SARTools edgeR report

il

CaL A

®

B 0% % % H

BO% N

Switch to

Trinity example

40.3 KB &% »
5: Trinity on data 3 and data 4: & &S R
Assembled Transcripts

4: reads.left.fq F AR
3: reads.right.fqg AR

Switch to

trinity_contig_exn50_statistic

47.01 KB & & -

14: Build expression matrix
on data 7 and data 6: matrix
of UpperQuartile-normalized expression
values

& & X

13: Build expression matrix
on data 7 and data 6: matrix
of TPM expression values (not cross-
sample normalized)

& & X

12: Build expression matrix
on data 7 and data 6:
estimated RNA-Seq fragment counts (raw

counts}

& & X

9: Build expression matrix on
data 7 and data 6: matrix of
TPM expression values (not cross-sample

normalized)

& & X

8: Build expression matrix on
data 7 and data 6: estimated

& & X

Create new

Switch to

eba 2016 ti

21.92 KB

€) 16: Extra
differentially

transcripts
RData file

15: Extract

expressed t)
data 3, and

depleted cat

14: Extract

expressed t
data 3, and

€) 13: Extra
differentially

transcripts

€) 12: Extira
differentially

§




History panel

Done

eba 2016 sartools

1.59 MB ¥ e
€) 48: group2 count2.txt & &
47: group2 countl.bxt &
46: groupl count2.bit &
45: qroupl countl.bxt @ &
44: SARTools edgeR R objects @ 4
(.RData}

43: SARTools edgeR R log @ &
42: SARTools edgeR figures @& &
41: SARTools edgeR tables @& &
40: SARTools edgeR report @& &

il

Switch to

Trinity example

40.3 KB &% »
5: Trinity on data 3 and data 4: & &S R
Assembled Transcripts

4: reads.left.fq F AR
3: reads.right.fqg AR

Switch to

trinity_contig_exn50_statistic

47.01 KB & & -

14: Build expression matrix
on data 7 and data 6: matrix
of UpperQuartile-normalized expression
values

& & X

13: Build expression matrix
on data 7 and data 6: matrix
of TPM expression values (not cross-
sample normalized)

& & X

12: Build expression matrix
on data 7 and data 6:
estimated RNA-Seq fragment counts (raw

counts}

& & X

9: Build expression matrix on
data 7 and data 6: matrix of
TPM expression values (not cross-sample

normalized)

& & X

8: Build expression matrix on
data 7 and data 6: estimated

& & X

Create new

Switch to

eba 2016 ti

21.92 KB

€) 16: Extra
differentially

transcripts
RData file

15: Extract

expressed t)
data 3, and

depleted cat

14: Extract

expressed t
data 3, and

€) 13: Extra
differentially

transcripts

€) 12: Extira
differentially

§




History panel

Dong

eba 2016 sartools

1.59 MB

048: group2 count2.txt

47: group? countl.bxt

46: groupl count?.bxt

45: groupl countl.bxt

44: SARTools edgeR R objects
{.RData)

43: SARTools edgeR R log

42: SARTools edgeR figures

41: SARTools edgeR tables

40: SARTools edgeR report

il

CaL A

®

B 0% % % H

BO% N

Switch to

Trinity example

40.3 KB &% »
5: Trinity on data 3 and data 4: & &S R
Assembled Transcripts

4: reads.left.fq F AR
3: reads.right.fqg AR

Switch to

trinity_contig_exn50_statistic

47.01 KB & & -

14: Build expression matrix
on data 7 and data 6: matrix
of UpperQuartile-normalized expression
values

& & X

13: Build expression matrix
on data 7 and data 6: matrix
of TPM expression values (not cross-
sample normalized)

& & X

12: Build expression matrix
on data 7 and data 6:
estimated RNA-Seq fragment counts (raw

counts}

& & X

9: Build expression matrix on
data 7 and data 6: matrix of
TPM expression values (not cross-sample

normalized)

& & X

8: Build expression matrix on
data 7 and data 6: estimated

& & X

Create new

Switch to

eba 2016 ti

21.92 KB

€) 16: Extra
differentially

transcripts
RData file

15: Extract

expressed t)
data 3, and

depleted cat

14: Extract

expressed t
data 3, and

€) 13: Extra
differentially

transcripts

€) 12: Extira
differentially

§




History panel

Done

eba 2016 sartools

1.59 MB

048: group2 count2.txt

47: group? countl.bxt

46: groupl count?.bxt

45: groupl countl.bxt

44: SARTools edgeR R objects
{.RData)

43: SARTools edgeR R log

42: SARTools edgeR figures

41: SARTools edgeR tables

40: SARTools edgeR report

il

CaL A

®

B 0% % % H

BO% N

Switch to

Trinity example

40.3 KB &% »
5: Trinity on data 3 and data 4: & &S R
Assembled Transcripts

4: reads.left.fq F AR
3: reads.right.fqg AR

Switch to

trinity_contig_exn50_statistic

47.01 KB & & -

14: Build expression matrix
on data 7 and data 6: matrix
of UpperQuartile-normalized expression
values

& & X

13: Build expression matrix
on data 7 and data 6: matrix
of TPM expression values (not cross-
sample normalized)

& & X

12: Build expression matrix
on data 7 and data 6:
estimated RNA-Seq fragment counts (raw

counts}

& & X

9: Build expression matrix on
data 7 and data 6: matrix of
TPM expression values (not cross-sample

normalized)

& & X

8: Build expression matrix on
data 7 and data 6: estimated

& & X

Create new

Switch to

eba 2016 ti

21.92 KB

€) 16: Extra
differentially

transcripts
RData file

15: Extract

expressed t)
data 3, and

depleted cat

14: Extract

expressed t
data 3, and

€) 13: Extra
differentially

transcripts

€) 12: Extira
differentially

§




Hands-on

TOOLS

138



Tools — Hands-on

Which coding exon has the highest number of single
nucleotide polymorphisms on chromosome 22?

Gene
(coding region)

DNA molecule

SNP Site

DOI: 10.1016/j.jand.2013.12.001



Tools — Hands-on

Which coding exon has the highest number of single
nucleotide polymorphisms on chromosome 22?

Get the data in a new history

Join exons with SNPs

Count the number of SNPs per exon
Sort exons by SNP count

Select top five

Build a bar diagram

N o U A Wwbh e

Recover exon info and display data in genome
browsers

140



Tools — Hands-on

Which coding exon has the highest number of single
nucleotide polymorphisms on chromosome 22?

Get the data in a new history

Join exons with SNPs Operate on Genomics Intervals -> Join

Count the number of SNPs per exon Join, Subtract, and
Group -> Group

Sort exons by SNP count Fitter and Sort -> Sort

Select top five Text Manipulation -> Select First

Build a bar diagram visualize -> charts

N o U A Wwbh e

Recover exon info and display data in genome

browsers Join, Subtract and Group -> Compare two Datasets
141



WORKFLOW
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Workflow

e A workflow is a sequence of tool operations
and parameters

e Can match the experiment protocol

e A workflow is built to be replayed
(more or less strict)

143



Workflow

Our workflow with Galaxy

Workflow Canvas | Find exons with highest number of SNPs

[ Input dataset % # Join x # Group x # Sort x #~ Select first x
output Join Select data Sort Dataset from
with out_filel {tabular) out_filel out_filel

output (interval)

[ Input dataset X

#& Compare two Datasets %

output

Compare

against

out_filel




Workflow

From history

The following list contains each tool that was run to create the datasets in your current history. Please select those that History 3 [
you wish to include in the workflow.
Tools which cannot be run interactively and thus cannot be incorporated into a workflow will be shown in gray. Saved Histories

Gi

Workflow name 1 Histories Shared with Me

Workflow constructed from history 'Galaxy initiation’

= Create New
Create Workflow Check all Uncheck all .
8: Copy History
Tool History items created Di  Share or Publish
E CShow SHrctyra
: 1 Exons
UESC Main 3 = WE  Extract Workflow
4| Treat as input dataset | Exons [
LIETELeE
B: Delete Permanently
UCSC Main . 2 SNPs
. 5:
| Treat as input dataset SNPs ~| Copy Datasets
3- Dataset Security
Join di Resume Paused Jobs
> 3 Join on data 2 and data 1 _
/| Include "oin” in workflow 2: Collapse Expanded Datasets
Unhide Hidden Datasets
Group N - c iota 3 *  Delete Hidden Datasets
roup on data
¥l Incdude "Group” in workflow Purge Deleted Datasets
Export Tool Citations
Sort _ _
> 6 Sort on data 5 Export History to File

Y Include "Sort” in workflow

https://usegalaxy.org/workflow/build_from_current_history




Workflow

From history

The following list contains each tool that was run to create the datasets in your current history. Please select those that History — & 1]
yvou wish to include in the workflow.

Tools which cannot be run interactively and thus cannot be incorporated into a workflow will be shown in gray.

Galaxy initiation
Workflow name

Find exons with the highest SNPs
J 8.77 MB ~ % ®
Create Workflow Check all Uncheck all
8: Compare two @
Tool History items created Datasets on data 7 and
data 1
: 1 Exons
Lesbl5 T [ = | 7: Select first on data & F
Y| Treat as input dataset Exons [
6: Sort on data 5 - »®
UCSC Main . 2 5NPs
: 5: Group on data 3
4| Treat as input dataset SMNPs B ® S %
3: Join on data 2 and - »w
J0ih data 1
> 3 Join on data 2 and data 1
4| Thclude "Join” in workflow 2: SNPs @& S R
1: EXOns & »
Group
> 5 Group on data 3
S Ihclude "Group” in workflow
Soft
[ 2 & Sort on data 5
S Ihclude "Sort” in workflow
< >



Workflow

From history

The following list contains each tool that was run to create the datasets in your current history. Please select those that History ~ & 1
yvou wish to include in the workflow.

Tools which cannot be run interactively and thus cannot be incorporated into a workflow will be shown in gray.

Galaxy initiation
Workflow name

Find exons with the highest SNPs

8.77 MB ~ % ®
Create Workflow Check all Uncheck all
8: Compare two @
Tool History items created Datasets on data 7 and
data 1
: 1 Exons
Lesbl5 T [ = | 7: Select first on data & F
Y| Treat as input dataset Exons [
6: Sort on data 5 - »®
UCSC Main . 2 5NPs
. 5: Group on data 3
4| Treat as input dataset SMNPs B ® S %
3: Join on data 2 and - »w
e _ data 1
> 3 Join on data 2 and data 1
/| Include "Join™ in workflow 2: SNPs @& S R
1: EXOns & »
Group
> 5 Group on data 3

Y Include "Group” in workflow

Sort
[ 2 & Sort on data 5

S Include "Sort” in workflow



Workflow

Workflow manager

E Galaxy Analyze Data | Workflow | Shared Data~  Visualization = elp

Your workflows 3 Create new workflow §* Upload or import workflow

Name # of Steps
Find exons with highest number of SNPs - 7
Convert to tab (imported from API) = 2
imported: ChIP-seq workflow = 3

Workflows shared with you by others

Mo workflows have been shared with you.

Other options

Configure your workflow menu



Workflow

Workflow manager

E Gala)qr Analyze Dat: workflow Shared Data~  Visualization~ alp

Your workflows ) Create new workflow §* Upload or import workflow

Name # of Steps

Find exons with highest number of SNEE 7

Convert to tab (imported fmm

Fun

imported: ChIP-seq workflow  Share or Download
Copy
Workflows share rename others

_
Mo workflows have been sharec View

Deletea

Other options

Configure your workflow menu

Sworkflow/editor?id=17b7895387 cc2 214




Workflow

Edit a workflow: add tags and annotation

Tools Workflow Canvas | Find exons with highest number of SNPs 2 Details

Edit Workflow Attributes

Inputs

MName:

Get Data Find exons with highest number of
Send Data (3 Input dataset % # Join x # Group SNP's
Lift-Over | output Join Select data Tags:
Text Manipulation 1 . .

D with out_filel (tab &
Datamash A ] R ]
= output (interval) Apply tags to mgl*-:_ﬁ 2asy t
Convert Formats search for and find items with the

Filter and Sort same tag

[Y Input dataset X
Join, Subtract and Group Annotation f/ Notes:

Fetch Alignments/Seguences output Describe or add notes to workflow
MNGS: QC and manipulation Add an annotation or notes to a
NGS: DeepTools vailable when a workfow i
NGS: Mapping viewed

NGS: RNA Analysis

NGS: SAMtools

NGS: BamTools

NGS: Picard 2
NGS: VCF Manipulation

NGS: Peak Calling

NGS: Variant Analysis

NGS: RNA Structure

NGS: Du Novo -

{ >




Workflow

Edit a workflow

Workflow Canvas | Find exons with highest number of SNPs

[ Input dataset % # Join x # Group x # Sort x #~ Select first x
output Join Select data Sort Dataset from
with out_filel {tabular) out_filel out_filel

output (interval)

[ Input dataset X

#& Compare two Datasets %

output

Compare

against

out_filel




Workflow

Edit a workflow: drag and drop

Workflow Canvas | Find exons with highest number of SNPs £
[ Input dataset % # Join x # Group * # Sort ® # Select first x
output Join Select data Sort Dataset from
with out_filel (tabular) out_filel out_filel

output (interval)

[ Input dataset

output

#& Compare two Datasets ®
Compare

against

out_filel




Workflow

Edit a workflow: delete a noodle

Workflow Canvas | Find exons with highest number of SNPs

(3 Input dataset % # Join x #~ Group x #~ Sort x #~ Select first x
output Join Select data Sort Dataset from
with out_filel (tabular) out_filel out_filel

output (interval)

[ Input dataset X

output

#& Compare two Datasets X

X I Compare

against

out_filel




Workflow

Edit a workflow: delete a noodle

Workflow Canvas | Find exons with highest number of SNPs £
(3 Input dataset % # Join x #~ Group x # Sort x #~ Select first x
output Join Select data Sort Dataset from
with out_filel {tabular) out_filel out_filel

output (interval)

(3 Input dataset X

output

#& Compare two Datasets %
Compare

against

out_filel




Workflow

Edit a workflow: add a tool

Tools Workflow Canvas | Find exons with highest number of SNPs £
T- " -

[:Il:l. LAy

Send Data
TL—":;DMVE". - (3 Input dataset % # Join x # Group x # Sort -
e anipulation
» UniProt ID mapping and output Join Select data Sort Dataset
retrieval with out_file1 (tabular) out_file1
= Compute an expression on output (interval)

every row

» Concatenate datasets [QInput dataset X

tail-to-head output & Merge Columns X
m Add column to an existing Select data
dataset

out_filel (tabular)

m Concatenate datasets
tail-to-head (cat)

m tac reverse a file (reverse # Compare two Datasets %
cat) Compare
= Condense consecutive against
characters 7
out_filel

m Cut columns from a table

m Convert delimiters to TAB

m Merge Columns together

m Remove beginning of a file -

£ {




Workflow

Edit a workflow: add a noodle

Tools Workflow Canvas | Find exons with highest number of SNPs 43
T " -

(:Il:l. LruLu

Send Data
T'——'f;UMVEf_ . () Input dataset X /& loin x & Group x # Sort -
e anipulation
» UniProt ID mapping and output Join Select data Sort Dataset
retrieval with out_filel (tabular) out_filel
®» Compute an expression on output (interval)

every row

» Concatenate datasets [Q1Input dataset X

tail-to-head output & Merge Columns 2%
m Add column to an existing Select data
dataset

out_filel {(tabular)

®» Concatenate datasets
tail-to-head (cat)

® tac reverse 3 file (reverse # Compare two Datasets X

=h Compare
» Condense consecutive against
characters =
out_filel

m Cut columns from a table

» Convert delimiters to TAB

» Merge Columns together

®» Remove beginning of a file -




Workflow

Edit a workflow: hide intermediate steps

Workflow Canvas | Find exons with highest number of SNPs

[M Input dataset # Join » A Group x
output Join Select data
with out_filel (tabular)

output (interval)

[M Input dataset

output

& Sort

Sort Dataset

out_filel

# Select first »x
from
out_filel D

Compare O
& . Mark dataset as a

Compare workflow output. All
unmarked datasets will
against be hidden.

out_filel




Workflow

Edit a workflow: set or release a parameter

Workflow Canvas | Find exons with highest number of SNPs L Details

Select first lines from a -

dataset (Galaxy Version

1.0.0)
& Group x & Sort x # Salect first x [ Select first =
Select data Sort Dataset from 5
out_filel (tabular) out_filel out_file1 ® G lines
from

Data input 'input’ (txt)

# Compare two Datasets X Annotation / Notes

Compare

against

out_filel

Add an annotation or note for this

step. It will be shown with the
workflow
B Email notification
fes i [a]
An email notification will be sent

when the job has completed

QOutput cleanup

Vao Ml




Workflow

Edit a workflow: set or release a parameter

Workflow Canvas | Find exons with highest number of SNPs o2 Details

Select first lines from a -

dataset (Galaxy Version

1.0.0)
# Group x & Sort » # Select first » elect first E
Select data Sort Dataset from Set at Runtime
out_filel (tabular) out_filel out_filel ® G lines

from
Data input 'input’ (txt)

#& Compare two Datasets X Annotation / Notes

Compare

against

out_filel

Add an annotation or note for this

step. It will be shown with the
workflow
#r Email notification
fes Mo
An email notification will be sent

when the job has completed

Output cleanup

Moo Ml




Workflow

Edit a workflow: rename the outputs

Workflow Canvas | Find exons with highest number of SNPs £ Details

step. It will be shown with the
workflow

Email notification

fes Mo
# Group * oL = # Select first x An email notification will be sent
Select data Sort Dataset from when the job has completed
out_file1 (tabular) out_file1 out_file1 Output cleanup
J fes Mo

Upon completion of this step,
delete non-starred outputs from

# Compare two Datasets X completed workflow steps if they

m

Compare are no longer required as inputs
against Configure Qutput: "out filel' @&
out_filel Label

This will provide a short name to

describe the output - this must

be unigue across workflows

7 Rename dataset
Top exons
This action will rename the

output dataset. Click here for
maore information. Valid inputs
are: input




Workflow

Workflow Canvas | Find exons with highest number of SNPs

first lines from a -
Save As st { Galaxy Version
Run |
Edit Attributes
# Group x # Sort ® # Select first x «ct first =
Auto Re-layout
Select data
Sort Dataset from Close
out_filel (tabular) out_filel out_file1 * s
from
Data input 'input’ (txt)
# Compare two Datasets % Annotation / Notes
Compare
against
out_filel
Add an annotation or note for this
step. It will be shown with the
workflow
7 Email notification
fes Mo
An email notification will be sent

when the job has completed

Output cleanup

Yoo Mlim




Workflow

Run a workflow

Visualization -

E Galaxy Analyze Dat: Workflow | Shared Data =

Your workflows 3 Create new workflow §* Upload or import workflow
# of Steps

Name
7

Find exons with highest number of SNPs =

Convert to tab (imported fmb

imported: ChIP-seq workflow  Share or Download

copy

Workflows share rename ' others

Illlrl e I\"'n"

Mo workflows have been share
Delete

Other options

Configure your workflow menu

https://usegalaxy.org/root?workflow_id=17b7895387 cc2214




Workflow

Run a workflow

Workflow: Find exons with History = % [
highest number of SNPs

e Galaxy initiation - workflow
History Options 2 shown

Send results to a new history 2.77 MB ~ & .

Yes | No
2: Exons @ &R

[ 1: Input dataset

(3 | €4 | 2: Exons -

1: Repeats @ &R

[ 2: Input dataset

m

03 | &4 1: Repeats -

# 3: Join the intervals of two datasets side-by-side { Galaxy Version

1.0.0)

# 4: Group data by a column and perform aggregate operation on other

columns. {(Galaxy Version 2.1.1)

# 5: Sort data in ascending or descending order { Galaxy Version 1.0.3)

# 6: Select first lines from a dataset {Galaxy Version 1.0.0)

Select first
2|:||

lines




Workflow

Run a workflow

Workflow: Find exons with History o & [0
highest humber of SNPs

- Galaxy initiation - workflow
History Options 2 shown, 2 deleted, 3 hidden

Send results to a new history .02 MB =gk A

Yes | No
2: Exons @ & X

[ 1: Input dataset

03 | € 2: Exons -

1: Repeats @& S x

m

[ 2: Input dataset

(3 | €1 || 1: Repeats -

# 3: Join the intervals of two datasets side-by-side {Galaxy Version
1.0.0)

Join

Output dataset 'output’ from step 1
with
Qutput dataset '‘output’ from step 2

[# with min overlap

[# Return
Only records that are joined (INNER 1OIN)

S T T SR Y - >




Workflow

Run a workflow

Workflow: Find exons with

highest number of SNPs

History Options
Send results to a new history
Yes | No

[ 1: Input dataset

(3 | €9 || 2: Exons -

[ 2: Input dataset

03 | &4 1: Repeats -

# 3: Join the intervals of two datasets side-by-side { Galaxy Version
1.0.0)

# 4: Group data by a column and perform aggregate operation on other

columns. {(Galaxy Version 2.1.1)

# 5: Sort data in ascending or descending order { Galaxy Version 1.0.3)

# 6: Select first lines from a dataset {Galaxy Version 1.0.0)

Select first
2|:||

lines

History — & [T

Galaxy initiation - workflow

2.77 MB ~ % e
2: Exons @ &R
1: Repeats @ &R



Workflow

Run a workflow

History = & [
o Successfully invoked workflow Find exons with highest number of SNPs.

You can check the status of gueued jobs and view the resulting data by
- - . WA - 'n'\."

refreshing thle H|51;Gr_~lr paln.e .. wheln. the job has been run the s1l:atl_|sln.a|ll Galaxy inftiation - workflow

change from running' to finished' if completed successfully or "error’ i 7 shown

problems were encountered.

2.77 MB ~ e »
| @) 7: Top exon genetic »®
location
© 6: Top exons x
@) 5: Sort on data 4 2
© 4: Group on data 3 oy
@ 3: Join on data 1 * & X
and data 2
| 2: Exons @ x
1: Repeats @& »
>




Workflow

Run a workflow

History = & [T

o Successfully invoked workflow Find exons with highest number of SNPs.

You can check the status of gueued jobs and view the resulting data by
refreshing the History pane. When the job has been run the status will Galaxy initiation - workflow
change from 'running’ to finished' if completed successfully or 'error’ if -

problems were encountered. -

2.92 MB ~ % ®

| 7: Top exon genetic @& & x
location

6: Top exons & & X
I2: Exons @& &S X
1: Repeats & #F X




Workflow

Super-workflow

e Possible

—

e Impossible (until now)
For / While
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@ Station Biologique
o Roscoff

SHARE

169



biologist <= biologist

e Sharing histories or datasets

— With or without linked workflow

170



bioanalyst <= biologist

e Sharing workflows
— Pre-configured parameters

— With or without release parameters (set at
runtime)

e According to the user-end knowledge

171



bioinformatician & bioinformatician

e Sharing tools ,scripts and wrappers
— Toolshed

172



History

Saved Histories

Advanced Search

Name Datasets Tags
Galaxy
i_nitiati-::un B 0Taas
workflow
Switch
View 0 Tags
[ _share orpubin__|
Copy
Rename
Delete e

Delete Permanently

imported:

Galaxy .

101 7 0 Tags
(2015)

Unnamed 0 Taas
history =945

Sharing Size on Disk

2.9 MB

8.2 MB

247.7 MB

8.8 MB

0 bytes

Created Last Upd
LA
hours ~d4 hours
ago
~10
hours ~5 hours
ago
~h
hours ~5 hours
ago
~11 ~11 hour
hours

ago
ago
Jun 27,
5016 Jun 27, 21

“ | History G@ED

Galaxy initiation - workflow

2.92 MB ¥ ® »
£| 7: Top exon genetic A A

location

6: Top exons @ x

2: Exons @& & R

1: Repeats a »

-

|&sort=-update_time&f-name=All&f-tags= All&f-deleted=Falsefioperation="5hare+ or+ Publish&id=99569b6f012ffc3c >




Workflow

E Galaxy Az Jat: Worlkflow | Shared Dat: Visualization~ Help> User

Your workflows ) Create new workflow §* Upload or import workflow

Name # of Steps

Find exons with highest numher nf SNEs - 7
Edit
Convert to tab {(imported frol Bun

imported: ChIP-seq workflduw SE Al Eel 3

Copy

Fename
Workflows share - 'others
Mo workflows have been share

Delete

Other options

Configure your workflow menu

https://usegalaxy.org/workflow/sharing?id=17b7895387 cc2214



vata  Workflow  Shared Data~=  Visualization= Help~  User

Go back to Workflows List

Workflow ' Find exons with highest nhumber of SNPs’

Share

This workflow is currently restricted so that only vou and the users listed below can access it.

Make Workflow Accessible via Link . ReStrlCtEd COm m U n Ity

Generates a web link that you can share with other people so that they can view and import the workflow.

Make Workflow Accessible and Publish . A” the Galaxy Server USGFSE

Makes the workflow accessible via link (see above) and publishes the workflow to Galaxy's Published Workflows section, where it is publicly listed and
searchable.

You have not shared this workflow with any users yet.

Share with a user » Designated community
(login@sb-roscoft.fr)

Export
Download  workflow as a file so that it can be saved or imported into another Galaxy server.

This workflow must be accessible. Please use the option above to "Make Workflow Accessible and Publish” before receiving a URL for importing to another
Galaxy.

Create image  of worlkflow in SVG format

Export to the www.mvexperiment.org site.




'Y Station Biologique
¥ Roscoff
A

-_ Galaxy / METABO

Tools 3
search tools [x )
Get Data [l Name

e 1410 (L7410 (ST 1 A

For 0 selectad histories:

3-Normalisation
4-Quality Control

= — -

Galaxy / METABO

Analyze Data

Datasets

¢

Copy Unshare

Histories shared with you by others

Last Updated?

Apr 28, 2014 ~2 days ago

Shared by

mmonsoor@sb-roscoff.fr

Using 216.1 MB

History
] HISTORY LISTS
Saved Histories
;| [ Histories Shared with Me ]
CURRENT HISTORY

e

xs Create New
5.4 Copy History
2 Copy Datasets

Using 70.9 MBE

Published Histories

Preprocessing

TP1 xcms sacuri

TP1 xcms sacuri

Owner

mlandi
mmonsocor

jfmartin

Ehared Data

Data Libraries

Data Libraries Beta

Published Histories
Published Workflows

Published Visualizations

Published Pages

Community Tags

Last Updated)

~14 seconds ago
~1 day ago

Apr 28, 2014

176




@ Station Biologique
Roscoff

A

e Get shared workflows

- Galaxy / METABO Workflow Using 216.1 MB
Your workflows @ Create new workflow || 4 Upload or import workflow
Name # of Steps

complete_workflow_RFMF ~ 17 [ndi_\_/ idu ar

Workflows shared with you by others

Name Owner # of Steps

Workflow mmonsoor = mmonsoor@sb-roscoff.fr 7

Galaxy / METABO Ehared Data Using 111.4 ME
H Data Librari
Published Workflows =ha HhrEnEs .
Data Libraries Beta
|_~=E~ar:v". name, annotation, owner, and tags ] u IC
Advanced Search ——wslizsos lizkosics
Published Workflows L
Hame Annotation Dwner Published Visualizations Eating Community Tags Last Updated|
complete_workflow RFMF |~ mland Published Pages ~17 hours ago
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Station Biologique
Roscoff

e Import shared

-_ Galaxy / METABO Shared Dat: Using 216.1 MB
Published Histories | mmonsoor | TP1 xcms sacuri Import history || About this History
i b OV
TP1 xcms sacuri K 5 Author i
ISTOr1es
’ L
Related Histories | A 4 ) 4
SR o All published histories
Dataset Annotation Published histories by mmonsoor
Rating
1: xset.RData & .
Community
2: sampleMetadata.tsv & (O ratings, 0.0 average)
Yours
3: xs5et. TICS raw. &
Tags

A . Commupit noae

- Galaxy / METABO Workflow Using 216.1 MB
Your workflows WO r kfl OWS (@ Create new workflow || 4 Upload or import workflow
Name - # of Steps

complete_workflow_RFMF + 17

Workflows shared with you by others

Name Owner # of Steps
! Workflow mmonsool_vli mmonsoor@sb-roscoff.fr 7
T \View I
Other _Fun
‘| Copy
Configure
- Remove

178



@ Station Biologique
¥ Roscoff

Share

Level 5

. Share tools and descriptions in the ToolShed
Level 4

. Launch tools autonomously

. Use advanced parameters

. Use the Galaxy API

. Provide workflow for colleagues Level 1-3

Level 3

. Launch tools autonomously

. Use workflow more or less preset
Level 2

. Use preset workflow
Level 1

. Share his data to collegues Level 2-5

179



Hands-on
WORKFLOW G

180



Workflow — Hands-on

Which coding exon has the highest number of single
nucleotide-poelymeorphisms on chromosome 22?

repeats

1. Extract a workflow from your history

2. Edit the workflow (hide intermediate steps, rename
inputs/outputs, set parameters at runtime, save)

3. Create a new history with the input data

4. Run the workflow
5. Share your history/workflow with your neighbour

181



Collection

DATASET

182



° e Dataset collection

e Problematic: you have a large numbers of datasets
to send through the same analysis

183



Dataset collection

e Problematic: you have a large numbers of datasets
to send through the same analysis

e Solution 1: select multiple datasets as input

184



Dataset collection

Select multiple datasets as input

Workflow: Find exons with History
highest number of SNPs

e Galaxy initiation - multiple

History Options datasets
Send results to a new history
'\r"es N':l 10.41 MB
[ 1: Input dataset 4: Repeats
(9 | €4 ||2: Exons - | 3: SNPs
[ 2: Input dataset 2: EXons

Multiple datasets Efslgl

1]

&% This is a batch mode input field. Separate jobs will be
triggered for each dataset selection

[ n T [R—
O o | =d=a=d =

B | 55

# 3: Join the intervals of two datasets side-by-side {Galaxy Version

1.0.0})

# 4: Group data by a column and perform aggregate operation on other

columns. (Galaxy Version 2.1.1)

~® e
® & X

& # R

@& & R




Dataset collection

Select multiple datasets as input

History — & [0

o Successfully invoked workflow Find exons with highest number of SNPs 2
times.

Galaxy initiation - multiple

refreshing the History pane. When the job has been run the status will

. . . : datasets

change from ‘running’ to finished' if completed successfully or 'error’ i = chown. 1 deleted. & hidder

problems were encountered.
11.68 MB ¥ e
14: Top exon genetic @& PR
location
13: Top exons & ;4
12: Top exon genetic i »
location
10: Top exons & ;4
4: Repeats @&
3: SNPs & P
2: Exons & -

>




Dataset collection

e Problematic: you have a large numbers of datasets
to send through the same analysis

e Solution 1: select multiple datasets as input
e Solution 2: create a dataset collection

187



Dataset collection

e Problematic: you have a large numbers of datasets
to send through the same analysis

e Solution 1: select multiple datasets as input
e Solution 2: create a dataset collection

— Dataset list: set of files of the same type
— Dataset pairs: pairs of read files (forward, reverse)
— List of dataset pairs

188



Dataset collection

e Problematic: you have a large numbers of datasets
to send through the same analysis

e Solution 1: select multiple datasets as input
e Solution 2: create a dataset collection

— Dataset list: set of files of the same type
— Dataset pairs: pairs of read files (forward, reverse)
— List of dataset pairs

e Galaxy runs the tool automatically on each dataset
in the collection using the same settings

189



Create a dataset collection

Dataset collection

History = & [1]

Galaxy initiation - collection

Qﬁ!

Ciperations on multiple
datasets

11.32 MB

All | Mone
[+ 3: Repeats
v 2: SNPs

(] 1: Exons



Create a dataset collection

Dataset collection

History — & 1]

Galaxy initiation - collection

11.32 MB M -

All Mone For all =elected...

& Hide datasets

Unhide datasets

Delete datasets

[ Undelete datasets
Permanently delete datasets

Build Dataset List

Build Dataset Pair
Build List of Dataset Pairs




Dataset collection

Create a dataset collection

Create a collection from a list of datasets

Collections of datasets are permanent, ordered lists of datasets that can be passed to tools and workfl._More help

Start over
Discard

Di=scard

| Create list

Collection of different features




Create a dataset collection

Dataset collection

History — &[T

Galaxy initiation - collection

11.32 MB & B .

All Maone For all selected...

[] 4: Collection of different
features

[] 3: Repeats
[] 2: SNPs

[] 1: Exons




Dataset collection

Create a dataset collection

History — & 1]
€ Back to Galaxy initiation - collection
Collection of different features
Repeats @ &
SNPs @ &
>

oY



Dataset collection

Tools for collection operations

o 2

Tools

Get Data
Sond Data

111

Collection Operations

Unzip Collection

Zip Collection

Filter failed datasets from a
list

Flatten Collection into a flat
list of datasets

Text Manipulation
Filter and Sort

| Join, Subtract and Group

| Convert Formats
Extract Features
Fetch Sequences
Statistics

Graph/Display Data

Fasta Fastg Manipulation




Dataset collection

Use a collection as input

: . History — & [T
BED-to-GFF converter {Galaxy Version 2.0.0) = Options =~
Convert this dataset
O | O 5: Collection of different features - Galaxy initiation - collection
Dabaset collettion |_~5 is t=|_|:-:-|t:h mode input F|e.l-_:| Separate jobs will be = = L
e rod for each dataset selection = 11.58 MB % e
5: Collection of different »®
. features
What it does -
This tool converts data from BED format to GFF format (scroll down for format
description). 4: Repeats @ x
2: SNPs @ &R
Example
] ] 1: Exons @& »
The following data in BED format:
chr28 346187 388197 BC114771 0 + 346187 388197 0
4 1) 3
Will be converted to GFF (note that the start coordinate is incremented by 1):
chr2i bed2gfif mBHA 346188 388187 0 + TRNZ BC1147
chr2i bed2gff excn 346188 346331 0 + exon BC1147
chr28 bed2gff excn 370283 370363 0 + exon BC1147
chr28 bed2gff excn 372378 372482 0 + exon BC1147
chr28 bed2gff excocn 377194 377256 0 + exon BC1147
chr2g bed2gff excn 378319 378473 0 + exon BC1147
chr2i bed2gff excn 378722 379817 0 + exon BC1147
chr2i bed2gff excn 383182 383315 0 + exon BC1147
chr2i bed2gff excon 387981 388085 0 + exon BC1147 - >




Dataset collection

Use a collection as input

History — & [T
2 jobs have been successfully added to the queue - resulting in the
following datasets:
16: BED-to-GFF on data 4 Galaxy initiation - collection
17: BED-to-GFF on data 2 11.68 MB e e
You can check the status of queued jobs and view the resulting data by 18: BED-to-GFF on collection
refreshing the History pane. When the job has been run the status will 5
change from 'running’ to finished' if completed successfully or 'error’ if = st 2F delimes
problems were encountered.
() 17: BED-to-GFFon @ & x

data 2

@) 16: BED-to-GFFon @ 4 %

data 4

5: Collection of different »®
features

4: Repeats @& »
2: SNPs @ &R
1: Exons & 4




Hands-on
COLLECTION @
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Collection — Hands-on

VLS

1. Create a dataset list with SNPs, repeats and exons

2. Run tool “Convert Formats -> BED-to-GFF
converter” on the dataset list
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@ Station Biologique
o Roscoff

END
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@ Station Biologique
¥ Roscoff

BONUS

201



How are tools born?

BONUS

202



@ Station Biologique
o Roscoff

. How to import a tool in Galaxy?

Tools

XML Wrapper

Galaxy Ul builded
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Station Biologique
Roscoff

[lecorguille@nO ~]$ e-PCR --help ~_ Galaxy/ ABiMS

e-PCR: invalid option -- - e-PCR (version 1.0.0)
usage: [-hV] [posix-options] stsfile [fasta ersie:
[compat-options] 100: (as tabular) Trinity on data 9. Transcripts
where posix-options are: format : tabular
#4 Margin (default 50) Fasta
#4# Wordsize (default 7)
#4# Max mismatches allowed (default (jeG—_G_GE_—_G_—
#4# Max indels allowed (default 0) 7
## Use ## discontiguos words, slow
##>1
## output file
## output format:
classic, range (posl..posZ2)
classic, midpoint
tabular
tabular with alignment in co
(slow)
Set default size range
(default 100-350)
Turn hits postprocess on/off
Verbosity flags
Use presize alignmens (only if
gaps>0), slow
a - Allways or f - as Fallback
Use 5'-end lowercase masking of Set output format (
primers (default -) —_—
Uppercase all primers (default - ) EEEEEiEs

>

on data 9.. Transcripts 2

fault STS size range -

default sts higher size (D):




@ Station Biologique
Roscoff

A

. How to import a tool in Galaxy?

ktool id="abims_epcr" name="e-PCR">
</-- author : lecorguille@sb-roscoff.fr --=
<!-- date : 11-85-12 --=
<description=e-PCR parses stsfile i1n unists format, then reads nucleotide sequence data 1n FASTA format from files listed in commandline L1f
any, or from stdin otherwise. For input sequences e-PCR finds matches and prints output in one of three formats.</description=

<command=e- PCR -w $wordsize -T $wordcnt -m $margin -d$sts size lo-$sts size hi -n $max_mismatch -g $max gap -t $output format $infile stsfile
$infile fasta > $output</command=

<inputs=

<param name="1nflle stsfile" type="data" label="S5T5 file" format="tabular" help="format : tabular" /=
<param name="infile fasta" type="data" label="Fasta file" format="fasta" help="format : fasta" /=
<param name="wordsize" type="ilnteger" label="Wordsize (W)" value="7" help="Set word size for primers hash (nucleotide positions).
Longer word size decreases hash collision rate, but increases memory usage. Also no mismatches are allowed within word size near
‘inner' boundary of primers unless one uses discontiguous words, and no gaps are ever allowed in that region." /=
<param name="wordcnt" type="integer" label="Use ## discontinuos words (F)" wvalue="1" help="5et discontiquous word count for primers
hash (1 means 'use contiguous words'). Discontiguous words increase number of hash tables and decrease 'effective' word size (thus
increasing hash collislon rate), so make search significantly slower, but increase sencltivity by allowing mismatches within word
size. Reasonable values are 1 (contiguous words) and 3." /=
<param name="margin" type="integer" label="Margin (M)" value="50" help="Set maximal allowed deviation of hit product size from
expected 5TS size." [=
<param name="sts size lo" type="integer" label="Set default sts lower size (D)" value="186" help="Set ddefault STS size range - values
used for 5TSs that have no size associated in file." /=
<param name="sts size hi" type="integer" label="Set default sts higher size (D}" walue="480" help="Set ddefault STS size range -
values used for STSs that have no size assoclated in file." /f=
<param name="max_mismatch" type="integer" label="Max mismatches allowed (N)" value="0" help="Set maximal number of mismatches allowed
in primer-to-sequence alignment (per primer!)." /=
<param name="max_gap" type="integer" label="Max indels allowed (G)" wvalue="8" help="Set maximal number of gaps allowed in primer-to-
sequence alignment (per primer!)." /=
<param name="output_format" type="select" help="0Output formats"=

<label>Set output format (T)</label>

<option value="1"=classlc, range (posl..pos2)</option=>

<option value="2">classic, midpoint</option=>

<option value="3" selected="true">tabular</option=>

<option value="4"=tabular with alignment in comments (slow)</option=
</param=>

=</inputs=>

<outputs>
=zdata name="output" format="tabular" /=
</outputs=
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[lecorguille@nO ~]$ e-PCR --help ~_ Galaxy/ ABiMS
e-PCR: invalid option -- -

usage: [-hV] [posix-options] stsfile [fasta
[compat-options]

e-PCR (version 1.0.0)

STS file:
100: (as tabular) Trinity on data 9..Transcripts 2

where posix-options are: format : tabular
#4# Margin (default 50) Fasta file:
' 100: Trini data 9..T ipts =
# Wordsize (default 7) 0 Tyon il Teneewss =
#i#t Max mismatches allowed (default (g
#4# Max indels allowed (default 0) 7
. . . = ash (n 1.,I="l| positions). Lenger word size decreases hash collision rate, but increases memeory usage.
# # US e # # dl S Cont lguo S Words 14 S l ow Also no mismatches are hin word size near ‘inner’ boundary of primers unless one uses discontiguous words, ﬁl‘; no gaps
##>1 are ever allowed in lI at region.
. Use ## di ds (F):
## Set outut flle se iscontinuos words (F)

1

tool Ld—“ablms epcr“ name—“e PCR" =

author : lecor g Lle@sb-roscoff. fr

A5-717 --=

dd-Ca-4sL

<descr1pt10n>e PCR parses stsfile in unists format, then reads nucleotide sequence data in FASTA format from files listed in commandline if
any, or from stdin otherwlse. For Lnput sequences e-PCR finds matches and prints output in one of three formats.</description=>

date :

<command=e- PCR -w $wordsize -f $wordcnt -m $margin -d$sts size lo-$sts size hi -n $max_mismatch -g $max gap -t $output format $infile stsfile
finfile_fasta = $output</command=

<inputs=
<paran name—“lnflle stsflle“ type—“data“ label—“STS flle“ format="tabular" help="format : tabular" /=

3 a< star help="format : fasta" />
<paran name—“word51ze“ type—“lnteger” 1abe1-“Word51ze iw)” value—“?“ help="Se{ word size for primers hash (nucleotide positions).
Longer word size decreases hash collislon rate, but increases memory usage. Also no mismatches are allowed within word size near
‘inner' boundary of primers unless one uses discontlguous words, and no gaps are ever allowed in that region." /=
<param name="wordcnt" type="integer" label="Use ## discontinuos words (F)" value="1" help="Set discontiguous word count for primers
hash (1 means 'use contlguous words'). Discontliguous words Lncrease number of hash tables and decrease 'effective' word size (thus
increasing hash collision rate), so make search significantly slower, but increase sencitivity by allowing mismatches within word
size. Reasonable values are 1 (contiguous words) and 3." /=
<param name="margin" type="lnteger" Llabel="Margin (M)" value="58" help="Set maximal allowed deviation of hit product size from
expected STS size." /=
<param name="sts size lo" type="integer" label="Set default sts lower size (D)" value="180" help="Set ddefault S5TS size range - values
used for STS5s that have no size assoclated in file." /=
<param name="sts _size hi" type="integer" label="Set default sts higher size (D}" wvalue="400" help="5Set ddefault STS size range -
values used for STSs that have no size associated in file." [f=
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