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. Local computer:

- login: guest
- pwd: guest29

. Slides:
- google slides: https://tinyurl.com/glx-init-slides

_ pdf: https://tinyurl.com/glx-init-pdf-slides

. Datasets: https://tinyurl.com/glx-init-datasets

. Galaxy France https://usegalaxy.fr/

- registration ok ?


https://tinyurl.com/glx-init-slides
https://tinyurl.com/glx-init-pdf-slides
https://tinyurl.com/glx-init-datasets
https://usegalaxy.fr/

Schedule

. Schedule:
- 09:00-12:00
- 13:30-17:30

. Short round table



Learning objectives

e Learning objectives:
— Familiarize yourself with the basics of Galaxy
— Learn how to import data
— Learn how to run tools
— Learn how histories work
— Learn how to create a workflow

— Learn how to share your work
— Understand and master dataset collections



Program

e Introduction
e Data import
e Tools

e Dataset

e History

e \Workflow

e Share



Program

Welcome to Galaxy Training!

Collection of tutorials developed and maintained by the worldwide Galaxy community

e |Introduction

e Data import OT

e Tools )
 Dataset | o] )
O History Sequence files manipulation

e \Workflow

e Share }@


https://training.galaxyproject.org
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@ Station Biologique
m® 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

O O O O O O



@ Station Biologique
m® Roscoff

-

¢ Graphical interface click-button tools within windows

+ very ergonomic
Plot
—too ergonomic — lack of flexibility
— few
°,
— paying for it! 53 ‘o 0° ©
@ .. ‘ .

e Tools available on the internet  mebornaystn

-- @ compreheasive tool suitei Y

+ very ergonomic

Processing MS spectra :

— too ergonomic — lack of flexibility-

X I \ 7,
— A small part of the availabletools
—the submission size /storage is often limited ~ ~ ~ — +&

— must not be paranoid




@ Station Biologique
m® Roscoff

A Introduction / problematic

e “Command line tools

+ represent-almost the majority of scientific tools

+ good parameters completeness

+ can be executed on high performance computers
“Fautomatable, workflowsable, ...

~minimum linux knowledge is required

— cruel lack of ergonomics

10



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

#S -m bea
#s -V
#S -cwd

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

tophat2 panda v121029 ../input/I1lR1-1.fq ../input/Il11R1-2.fq
-GTF ../input/panda v121029.gtf --b2-sensitive -r 100
—num-threads 8

[login@n0 mapping]$ gsub -q long.qg -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

FrMTacrsan@AnD marnrndanrn~al €S ~A


mailto:login@bioinfo.sb-roscoff.fr

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

[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

#S -m bea
#s -V
#S -cwd

#$ -o gsub.out
#$ -e gsub.err
tophat2 panda vI% /I11R1-2.£fq
-GTF ../inputg
—num-threads

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

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

FrMTacrsan@AnD marnrndanrn~al €S ~A


mailto:login@bioinfo.sb-roscoff.fr

Vic Introduction / problematic

gtf— .gff3 -Ped cas- bai
~ 1 ) .
‘ H — .coordSorted.bai —

WIg bam -+ .coordSorted.bam —
nhr— L % .nameSorted.bai
ohr— fasta vef — ~-.nameSorted.bam —

. *.bt2
—. .ebV\i’[‘— rev.* bt2 — - .phred64.fqg
—.rev.”.ebwt — fastgsanger
tab fastq/.fq

xml tgz

13



Introduction / problematic

LVL 1 LVL 2 l-. LUL =} LVL 35

LEVEL SELECT




LWL 1 LVL 2 N LVL 4 LVL 5

LEVEL SELECT

Level 1

« | want to know the gene expression »

15



LWL 1 LVL 2 N LVL 4 LVL 5

LEVEL SELECT

Level 2

« | want to map my reads on a reference genome and
count them »

16
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LVL 1 LVL 2 L%} LVL 4 LVL S5

LEVEL SELECT

Level 3

« | want to launch the tools tophat2 and cufflinks.
| have fastq files and my genome in fasta and gtf. »

17
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A
LVL 1 LVL 2 L%} LVL 4 LVL S5

LEVEL SELECT

Level 4

« | 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.”

18



LWL 1 LVL 2 N LVL 4 LVL 5

LEVEL SELECT

Level 5

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

Comments? »

19



INTRODUCTION / GALAXY
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@ Station Biologique
m® Roscoff

Introduction to Galaxy

. Andrea Bagnacani ‘ Bérénice Batut g Saskia Hiltemann & Anne Pajon
Q Nicola Soranzo @ Helena Rasche c Christopher Barnett Michele Maroni
& Anne Fouilloux @) Nadia Goué  {,} Olha Nahorna @ Dave Clements

2 Add Contributions!

’ ~ Y Updated: Oct 25, 2021
Bi Or view the plain-text slides without JS
Tip: press P to view the presenter notes

https://training.galaxyproject.org/training-material/topics/introduction/slides/introduction.html

21
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Station Biologique
Roscoff

Introduction / Galaxy

S
8
o
o)
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Station Biologique
Roscoff

Introduction / Galaxy

[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 mappingl$ gsub -g long.q -pe thread 8 tophat.gsub
Your job 5338969 ("tophat.gsub") has been submitted

Galaxy / ABIMS
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CNRS UPMC

M) ) Station Biologique
¥ Roscoff

[lecorguille@nO0 ~]$ e-PCR --help =_ Galaxy/ ABiMS

e-PCR: invalid option -- - e-PCR (version 1.0.0)
usage: [-hV] [posix-options] stsfile [fasta
[compat-options] 100: (as tabular) Trinity on data 9. Transcripts
where posix-options are: format : tabula
-m ## Margin (default 50) Fasta file:
## Wordsize (default 7) 100: Trinky on deta 9. Transcrpts <
## Max mismatches allowed (default 0) s
## Max indels allowed (default 0) - '
#4# Use ## discontiguos words, slow if Set
##>1
## Set output file
## Set output format:
classic, range (posl..pos2)
classic, midpoint
tabular s
tabular with alignment in comments St medmal lowed deviation of i proouct Siee from expected STSsies

STS file:

—dit-##

+_
##
alf

(slow)

Set default size range

(default 100-350)

Turn hits postprocess on/off
Verbosity flags

Use presize alignmens (only if
gaps>0) , slow

Allways or £ - as Fallback

Use 5'-end lowercase masking of
primers (default -)

Uppercase all primers (default -)

Set default sts lower size (D):
100

sfault STS

Set default sts higher size (D):
400

t ddefault STS

Max mismatches allowed (N):

Max indels allowed (G):

et maximal number of gaps allowed in primer-to-sequence alignment (per primer!)

Set output format (T):

tabular

24



usegalaxy.fr

@
GALAXY FRANCE g) IFB

INSTITUT FRANCAIS DE ' BIOINFORMATIQUE
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CNRS UPMC

@ Station Biologique

Roscoff

A Galaxy France

https://usegalaxy.fr

= Galaxy France

INSTITUT FRANCAIS DE

/ﬁ‘ Workflow Visualize ¥ Shared Data~ Help~ User~

IFB

BIOINFORMATIQUE

Tools

search tools

& Upload Data

Get Data
Send Data

Collection Operations
GENERAL TEXT TOOLS

Text Manipulation

Filter and Sort

Join, Subtract and Group
GENOMIC FILE MANIPULATION
Convert Formats
FASTA/FASTQ

FASTQ Quality Control
SAM/BAM

BED

VCF/BCF

Nanopore

COMMON GENOMICS TOOLS

Operate on Genomic Intervals

A
[ -

Welcome to usegalaxy.fr

By using this Galaxy instance, we assume that you have read and accept the Term Of Use
For any questions or support: community.cluster.france-bioinformatique.fr/c/galaxy

e 22/07/2021: usegalaxy.fr is now running the release 21.05 of Galaxy. Please check

the 21.05 user release notes.

ﬁ

Ask the
GalaxyCat

Can't find a tool on
usegalaxy.fr?

History c+ms
search datasets e o

blast hands-on 2022

8 shown, 10 hidden

66.36 MB »e

13: NCBI BLAST+ blastn across c x
ollection 12
a list with 5 items

12: queries X
a list with 5 items

11: blastx queryS5.favs'pr @ ¢ X
otein BLAST database fro
m data 2°

10: megablast query5.fa LOR 4B
vs ‘nucleotide BLAST data
base from data 1°

9: nucleotide BLAST data @& 4" X
base from data 1

8: protein BLAST databas @& 4" X
e from data 2

2: Drosophila_melanogast @& &' X
er.BDGP6.22.pep.all.fa.gz

26
1: Drosophila_melanogast @ ¢ X


https://usegalaxy.fr

CNRS UPMC

@ Station Biologique

Roscoff

AT

Galaxy ABiMS --> Galaxy France

https://galaxy.sb-roscoff.fr/

= Galaxy / ABIMS

Analyze Data

Tools

search tools

Get Data
Send Data

Collection Operations

COMMON TOOLS

(/] Welcome to galaxy.sb-roscoff.fr

14-10-2020

Dear users, we plan to eventually close this https://galaxy.sb-roscoff.fr instance in favour of https://usegalaxy.fr

So, if you start a new analysis, please consider migrating to the new national instance https://usegalaxy.fr.

This instance is more modern, supported by the IFB Core Cluster, maintained in part by ABiMS and the IFB NNCR Cluster TaskForce.
If tools are missing, do not hesitate to request them on https://community.france-bioinformatique.fr/.

https://usegalaxy.fr/

= Galaxy France

Analyze Data Workflow Visualize~ Shared Data~ Help~ Login or Register

History ct+O s

search datasets (]
Galaxy initiation training 2019 -
tools hands-on

11 shown, 4 deleted, 7 hidden

11.73 MB A X J

< IFB

INSTITUT FRANCAIS DE ' BIOINFORMATIQUE

Tools

search tools

Get Data

Send Data

Collection Operations
GENERAL TEXT TOOLS
Text Manipulation
Filter and Sort

Join. Subtract and Group

Welcome to usegalaxy.fr

By using this Galaxy instance, we assume that you have read and accept the Term Of Use
For any questions or support: community.cluster.france-bioinformatique.fr/c/galaxy

Using 0%
History (SR -
search datasets o o

Unnamed history

(empty)

O 1his history is empty. You can load
your own data or get data from
an external source


https://galaxy.sb-roscoff.fr/
https://usegalaxy.fr/

87 ) Station Biologique
¥ Roscoff

A Galaxy France

Get help

= Galaxy France

/ﬁ‘ Workflow Visualize v Shared Data~ Help~ Userv T ia

Tools

search tools

& Upload Data

Get Data
Send Data

Collection Operations
GENERAL TEXT TOOLS

Text Manipulation

Filter and Sort

Join, Subtract and Group
GENOMIC FILE MANIPULATION
Convert Formats
FASTA/FASTQ

FASTQ Quality Control
SAM/BAM

BED

VCF/BCF

Nanopore

COMMON GENOMICS TOOLS

Operate on Genomic Intervals

4

A
“ -

Welcome to usegalaxy.fr

For any questions or support: community.cluster.france-bioinformatique.fr/c/galaxy

e 22/07/2021: usegalaxy.fr is now running the release 21.05 of Galaxy. Please check
the 21.05 user release notes.

88 Ask the
GalaxyCat

Can't find a tool on
usegalaxy.fr?

D H Py P ol | H s ithaoi L pu | =l b o T of il
=8 LIRS B R AL L2 A LR S e LA I L A E A LA Lo A A B A AL A= e LR A B A o) = A A L e

Using 3%
History c+ms
search datasets Q o
blast hands-on 2022
8 shown, 10 hidden
66.36 MB »e

13: NCBI BLAST+ blastn across c x

ollection 12
a list with 5 items

12: queries
a list with 5 items

11: blastx query5.fa vs 'pr
otein BLAST database fro
m data 2°

10: megablast query5.fa
vs ‘nucleotide BLAST data
base from data 1'

9: nucleotide BLAST data
base from data 1

8: protein BLAST databas
e from data 2

2: Drosophila_melanogast
er.BDGP6.22.pep.all.fa.gz

1: Drosophila_melanogast

@ & X

LORV 4B

LOR 4 4

LORP 4 4

@ & X

8@})(



@ Station Biologique
¥ Roscoff

Galaxy France

Get help: https://community.france-bioinformatique.fr/c/galaxy/8

o) |

» Welcome message X
| Galaxy » | | toutes les étiquettes » | | tout ~ Top
Sujet Réponses  Vues Activité

¥ FTP usegalaxy.fr

Bonjour, J'ai eu une demande en local (support.abims) pour savoir comment se connecter au serveur 0 ‘ 1 88 sept. '21
ftp de usegalaxy en ligne de commande. Je copie ici la solution proposée afin d'en faire bénéficier le ;

plus grand nombre ... lire la suite

& ¥ README: before request a Galaxy quota extension

Bi% In order to effectively free space and optimize the storage capacity of our servers, please do not 1 2 180 janv. 21

forget to clean regularly your datasets and histories by clicking on the small gear at the top of your
history ("Pu... lire la suite

% A propos de la catégorie Galaxy

9 2 469 oct. '20

For any questions, issues and request regarding usegalaxy.fr and its subdomains *.usegalaxy.fr

FROGS - job was terminated because it used more memory than it was allocated o 0 21 54 11h

FROGS - bug 4 I'affichage des sorties html 00 4 17 14 h29


https://community.france-bioinformatique.fr/c/galaxy/8

DATA IMPORT

30



@ Station Biologique
m® Roscoff

Getting data into Galaxy

& Anne Pajon 0 Dave Clements Maria Doyle g Saskia Hiltemann

*a* Add Contributions!

) Updated: Jul 9, 2021

J Or view the plain-text slides without JS
ip: press P to view the presenter notes

https://training.galaxyproject.org/training-material/topics/galaxy-interface/tutorials/get-data/sli
des.html 31



https://training.galaxyproject.org/training-material/topics/galaxy-interface/tutorials/get-data/slides.html
https://training.galaxyproject.org/training-material/topics/galaxy-interface/tutorials/get-data/slides.html
https://training.galaxyproject.org/training-material/topics/galaxy-interface/tutorials/get-data/slides.html
https://training.galaxyproject.org/training-material/topics/galaxy-interface/tutorials/get-data/slides.html

| Data import

Step 1: Choose a FTP Client
DATA IMPORT USING FTP

32



MG Data import using FTP

STEP 1: CHOOSE A FTP CLIENT

Cyberduck

ﬂ WinSCP

33



MG Data import using FTP

STEP 1: CHOOSE A FTP CLIENT

Avoid:
Malwares inside
&

g Cyberduck

E WinSCP

34



Step 2: Easy!
DATA IMPORT USING FTP

35



@ Station Biologique
m® Roscoff

import using FTP

, < ‘a'\(\'\ﬂg
i

Getting data into Galaxy

& Anne Pajon 0 Dave Clements Maria Doyle g Saskia Hiltemann

222 Add Contributions!

3 Updated: ul 202

1
BOr view the plain-text lides withoutJs
ip: press ? (0 view the presenter notes

1s

Import using FTP

*

https://training.galaxyproject.org/training-material/topics/galaxy-interface/tutorials/get-data/slides.html#28 36



https://training.galaxyproject.org/training-material/topics/galaxy-interface/tutorials/get-data/slides.html#28
https://training.galaxyproject.org/training-material/topics/galaxy-interface/tutorials/get-data/slides.html#28
https://training.galaxyproject.org/training-material/topics/galaxy-interface/tutorials/get-data/slides.html
https://training.galaxyproject.org/training-material/topics/galaxy-interface/tutorials/get-data/slides.html
https://training.galaxyproject.org/training-material/topics/galaxy-interface/tutorials/get-data/slides.html#28

@ Station Biologique
m® Roscoff
A

Example with WinSCP for usegalaxy.fr

Command line: https://community.france-bioinformatique.fr/t/ftp-usegalaxy-fr/1453

<

0B of 249 MBin 0 of 2

>

Tools

v

u seg-hands-on - Igueguen@usegalaxy.fr - WinSCP = ]
Local Mark Files Commands Session Options Remote Help
[ % @ Synchronize ? B Queue - Transfer Settings Default M @ v
= Igueguen@usegalaxy.fr ﬁ New Session
av- B0 B802 g o ' ’ - - = -
Upload ~ > Edit ~ X L7 ew v
C\.\Galaxy_initiation\2020\dataset! =i New Site Ll
File protocol: ~
Name :
|SFTP X
& . £ -
&) reads-fw.fastq Host name: Port number:
W reads-rv.fastq Iusegalaxy.fr I [ 225
User name: Password:
|jdoe@company.org ] l |
Save |V} ‘ Advanced... IV

Email address used in usegalaxy.fr

NOT public name (user name)

| Login Ivl\

Help ‘

G SFTP-6



https://community.france-bioinformatique.fr/t/ftp-usegalaxy-fr/1453

@ Station Biologique
m® Roscoff

38



CNRS UPMC

@ Station Biologique

Roscoff

A

For HUGE public resources: genome, databank ...
--> Make a request to the support team

? Galaxy France A Workflow Visualize~ Shared Data~ Help~ User~ 1@ 88 Using 3%
Tools w . History c+mDe
NCBI BLAST+ blastp Search protein 2 Favorite ~ Options
search tools 0 database with protein query sequence(s) search datasets 0 0
(Galaxy Version 0.3.3)
20 2 blast hands-on 2022
Protein query sequence(s) 8 shiowt, 10 Fiddesi
~ .
Get Data D @ | O | 2 Drosophila_melanogasterBDGP6... ~ | & @B 66.36 MB >
Send Data (-query) °
Collection Operations Subject database/sequences L e X
across collection 12
GENERAL TEXT TOOLS Locally installed BLAST database v a list with 5 items
Text Manipulation Protein BLAST database 12: queries x
Filter and Sort [ Select/Unselect all a list with 5 items
Join, Subtract and 11: blastx query5. @& ¢ X
Group fa vs ‘protein BLA
[y NCBI NR (non redundant) 2021-01-15 ST database from data 2°
GENOMIC FILE
MANIPULATION ( unirefd0 10: megablast que @ ¢ X
i i 5.fa vs ‘nucleoti
Convert Formats t uniprot_swissprot ry.
FASTA/FASTQ { T
nr
FASTQ Quality Control SEE e TEXT TOT UETA T PaTaTTTETET VaTIES TOT Bt DEAS T Ty Pe. T-Ta5K) 9: nucleotide BLA @ ¢ X
SAM/BAM Set expectation value cutoff ST database from
data 1
0.001
BED :
v 8: protein BLAST @ ¢ X
< > (-evalue) database from da ¥

< I Outnut format v | > 39



Hands-on
DATA IMPORT @

40



Data import — Hands-on

1. Fetch the files with your internet browser:
https://tinyurl.com/glx-init-datasets

2. Upload files into Galaxy (exons.bed,
snps.bed, repeats.bed)
a. From disk

b. Using FTP

41


https://tinyurl.com/glx-init-datasets

@ Station Biologique
m® Roscoff

TOOLS

42



Tools - panel

@ Station Biologique
g Roscoff
A

Tools w
search tools (%)
&, Upload Data
Get Data -
Send Data

Collection Operations
GENERAL TEXT TOOLS

Text Manipulation

Filter and Sort

Join, Subtract and Group
GENOMIC FILE MANIPULATION
Convert Formats
FASTA/FASTQ

FASTQ Quality Control
SAM/BAM

BED

VCF/BCF

Nanopore

COMMON GENOMICS TOOLS
Operate on Genomic Intervals
Fetch Alignments/Sequences

GENOMICS ANALYSIS

<



Tools - panel

@ Station Biologique
g Roscoff
A

Tools w
search tools (%)
& Upload Data
Get Data -
Send Data

Collection Operations
GENERAL TEXT TOOLS

Text Manipulation
Filter and Sort

Join, Subtract and Group

GENOMIC FILE MANIPULATION

Convert Formats

e e What tools are available?

SAM/BAM
BED
VCF/BCF

Nanopore

COMMON GENOMICS TOOLS
Operate on Genomic Intervals

Fetch Alignments/Sequences
GENOMICS ANALYSIS

<



@ Station Biologique
Tools - panel

130+ platforms for using Galaxy: https://galaxyproject.org/use
[Servers, clouds, deployable resources]

45


https://galaxyproject.org/use

@ Station Biologique
Tools - panel

130+ platforms for using Galaxy: https://galaxyproject.org/use
[Servers, clouds, deployable resources]

GENERAL PURPOSE:

ZIFB
‘VL%N\C‘ 15 DE" BIOINFORMATIQUE
~ “usegalaxy.fr, usegalaxy.org, usegalaxy.eu, usegalaxy.org.au

46


https://galaxyproject.org/use
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@ Station Biologique
m® Roscoff

Tools - panel

130+ platforms for using Galaxy: https://galaxyproject.org/use
[Servers, clouds, deployable resources]

GENERAL PURPOSE:

ZIFB
~ “usegalaxy.fr, usegalaxy.org, usegalaxy.eu, usegalaxy.org.au

DOMAIN SPECIFIC:

LIFB gk Lre
Metabarcoding: Metabolomics:

Proteomics: {

>
SBR-tools: AB‘iMS ChlP-seq: * ° GalaxEast

47


https://webtools.sb-roscoff.fr/
https://galaxyproject.org/use
https://usegalaxy.fr/
https://workflow4metabolomics.usegalaxy.fr/
http://www.galaxeast.fr/
https://nebula.curie.fr/
https://proteore.usegalaxy.fr/
https://metabarcoding.usegalaxy.fr/

@ Station Biologique
m® Roscoff

Tools - panel

130+ platforms for using Galaxy: https://galaxyproject.org/use
[Servers, clouds, deployable resources]

GENERAL PURPOSE:

ZIFB
~ “usegalaxy.fr, usegalaxy.org, usegalaxy.eu, usegalaxy.org.au

DOMAIN SPECIFIC:

LIFB e IFB
Metabarcoding: Metabolomics:

<IFB
Proteomics:

>
SBR-tools: AB‘iMS ChlP-seq: * ° GalaxEast

ZIFB =NOLULA
7’\'x§;~rc~\f 0 BONFORMATIGUE OUre. by
% Catalog of French Galaxy tools:

48

http://galaxycat.france-bioinformatique.fr



https://webtools.sb-roscoff.fr/
https://galaxyproject.org/use
https://usegalaxy.fr/
https://workflow4metabolomics.usegalaxy.fr/
http://www.galaxeast.fr/
https://nebula.curie.fr/
https://proteore.usegalaxy.fr/
https://metabarcoding.usegalaxy.fr/
http://galaxycat.france-bioinformatique.fr/

»@ Station Biologique
g Roscoff

Tools - panel

Free "app" store: Galaxy Tool Shed

— Thousands of tools already available
— Most software can be integrated

e |fatoolis not available, ask the Galaxy community for help!
— Only a Galaxy admin can install tools

= Galaxy Tool Shed

Search r
’search repository name, description Q
= Search for valid tools - - :
= =E0rC For WORRTIONS Name Description Repositories
Matit Sajixy. Utiiting Assembly Tools for working with assemblies 128
= Tools
= Custom datatypes —— T;:I:z; analyzing and manipulating ChIP- 65
= Repository dependency definitions
= Tool dependency definitions W Tools for combinatorial selection 10
elections
All Repositories
by category Computational Tools for use in computational chemist 76
= Browse by cat chemistry B ¥
Mialinbie ik Constructive Solid Tools for constructing and analyzing 12
= Login to create a repository Geometry 3-dimensional shapes and their properties
Convert Eormats Tools for converting data formats 114
49
Tools for exporting data to various ¥
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trinity 0

X Upload Data

@ Show Sections

Generate gene to transcript map for
Trinity assembly

Generate SuperTranscripts from a
Trinity assembly

Filter low expression transcripts
from a Trinity assembly

Extract and cluster differentially
expressed transcripts from a Trinity
assembly

Compute contig ExX90N50 statistic
and Ex90 transcript count from a
Trinity assembly

Differential expression analysis
using a Trinity assembly

Trinity de novo assembly of RNA-Seq
data

Partition genes into expression
clusters after differential expression
analysis using a Trinity assembly

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

RNASeq samples quality check for
transcript quantification

< e ’
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Tools - form

Tools

4

trinity 0

& Upload Data

@ Show Sections

Generate gene to transcript map for

Trinity assembly

Generate SuperTranscripts from a
Trinity assembly

Filter low expression transcripts
from a Trinity assembly

Extract and cluster differentially
expressed transcripts from a Trinity
assembly

Compute contig Ex90N50 statistic
and Ex90 transcript count from a
Trinity assembly

Differential expression analysis
using a Trinity assembly

Trinity de novo assembly of RNA-Seq
data

Partition genes into expression
clusters after differential expression
analysis using a Trinity assembly

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

RNASeq samples quality check for
transcript quantification

<

Trinity de novo assembly of RNA-Seq data (Galaxy

¢ Favorite & Versions

Version 2.9.1+galaxy?2)
Are you pooling sequence datasets?
Yes

Paired or Single-end data?

Single-end

¥ Options

Single-end reads

D O 2: reads-rv.fastq

1: reads-fw.fastq

(--single)

Strand specific data
. No
Run in silico normalization of reads
() Yes
Defaults to max. read coverage of 50. (--no_normalize_reads)

Additional Options

Email notification
. No

Send an email notification when the job completes.

Trinity assembles transcript sequences from lllumina RNA-Seq data.
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Tools o
Trinity de novo assembly of RNA-Seq data (Galaxy ¥ Favorite B Vorsions ~ Options
trinity 0 Version 2.9.1+galaxy?2)
P = Are you pooling sequence datasets?
Yes v
F e Paired or Single-end data?
Generate gene to transcript map for 2 Single-end v
Trinity assembly
< Single-end reads
Generate SuperTranscripts from a
Trinity assembly D DO 2: reads-rv.fastq o L || =
Filter low expression transcripts 1: reads-fw.fastq
from a Trinity assembly
Extract and cluster differentially
expressed transcripts from a Trinity %
assembly
(--single)
Compute contig Ex90N50 statistic .
and Ex90 transcript count from a Strand specificdata
Trinity assembly ® 1o
Differential expression analysis Run in silico normalization of reads
using a Trinity assembly
() Yes

Trinity de novo assembly of RNA-Seq
data Defaults to max. read coverage of 50. (--no_normalize_reads)
Partition genes into expression Additional Options PN
clusters after differential expression
analysis using a Trinity assembly Email notification
Build expression matrix for a de @ No

novo assembly of RNA-Seq data by
Trinity

RNASeq samples quality check for

transcript quantification

Send an email notification when the job completes.

< T i Trinity assembles transcript sequences from lllumina RNA-Seq data.
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trinity

&, Upload Data

@ Show Sections

Generate gene to transcript map for
Trinity assembly

Generate SuperTranscripts from a
Trinity assembly

Filter low expression transcripts
from a Trinity assembly

Extract and cluster differentially
expressed transcripts from a Trinity
assembly

Compute contig ExX90N50 statistic
and Ex90 transcript count from a
Trinity assembly

Differential expression analysis
using a Trinity assembly

Trinity de novo assembly of RNA-Seq
data

Partition genes into expression
clusters after differential expression
analysis using a Trinity assembly

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

RNASeq samples quality check for
transcript quantification

<

Tools - form

Run in silico normalization of reads

() Yes

Defaults to max. read coverage of 50. (--no_normalize_reads)

Additional Options @

Minimum Contig Length
200

All contigs shorter than this will be discarded (--min_contig_length)

Use the genome guided mode?
No v

If you already mapped the reads to the genome, Trinity can use this information

Error-corrected or circular consensus (CCS) pac bio reads

b @ O

No fasta dataset available. >

L (s

Experimental feature! Long reads must be in the same orientation as short reads if they are strand specific
(--long_reads)

Minimum count for K-mers to be assembled

1

(--min_kmer_cov)

Email notification
. No

Send an email notification when the job completes.

Trinity assembles transcript sequences from lllumina RNA-Seq data.

Citations: |B
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trinity o

& Upload Data

@ Show Sections

Generate gene to transcript map for
Trinity assembly

Generate SuperTranscripts from a
Trinity assembly

Filter low expression transcripts
from a Trinity assembly

Extract and cluster differentially
expressed transcripts from a Trinity
assembly

Compute contig ExX90N50 statistic
and Ex90 transcript count from a
Trinity assembly

Differential expression analysis
using a Trinity assembly

Trinity de novo assembly of RNA-Seq
data

Partition genes into expression
clusters after differential expression
analysis using a Trinity assembly

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

RNASeq samples quality check for
transcript quantification

<

Use the genome guided mode?

No v
If you already mapped the reads to the genome, Trinity can use this information
Error-corrected or circular consensus (CCS) pac bio reads

D O O No fasta dataset available. v | K =

Experimental feature! Long reads must be in the same orientation as short reads if they are strand specific
(--long_reads)

Minimum count for K-mers to be assembled

1

(--min_kmer_cov)

Email notification
. No

Send an email notification when the job completes.

Trinity assembles transcript sequences from lllumina RNA-Seq data.

Citations: |B

- Grabherr, M. G, Haas, B. J,, Yassour, M., Levin, J. Z, Thompson, D. A, Amit, ., ... Regev, A. (2011).
Full-length transcriptome assembly from RNA-Seq data without a reference genome. Nature
Biotechnology, 29(7), 644-652. https://doi.org/10.1038/nbt.1883 [

Requirements: ?

- trinity (Version 2.9.1)

- coreutils (Version 8.32)

- rsync (Version 3.2.3)

References:

- bio.tools: trinity ( bio.tools [4) (OpenEBench [£)
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Tools T
Trinity de novo assembly of RNA-Seq data (Galaxy| % Favorite W Versons ~ Options
trinity Q Version 2.9.1+galaxy?2)
. & Switch to 2.9.1+galaxy1
2 U : Are you pooling sequence datasets?
e et © Switch to 2.9.1
Yes v
& Switch to 2.8.5
QT SES Paired or Single-end data?
Generate gene to transcript map for & Single-end v
Trinity assembly

Generate SuperTranscripts from a Single-end resds

Trinity assembly D O 2: reads-rv.fastq a 3 =
Filter low expression transcripts 1: reads-fw.fastq
from a Trinity assembly
Extract and cluster differentially
expressed transcripts from a Trinity -
assembly
(--single)

Compute contig ExX90N50 statistic .
and Ex90 transcript count from a Strand specific data
Trinity assembly @ No
Differential expression analysis Run in silico normalization of reads
using a Trinity assembly

() Yes
Trinity de novo assembly of RNA-Seq
data Defaults to max. read coverage of 50. (--no_normalize_reads)
Partition genes into expression Additional Options (O

clusters after differential expression

analysis using a Trinity assembly Minimum Contig Length

Build expression matrix for a de 200
novo assembly of RNA-Seq data by
Trinity All contigs shorter than this will be discarded (--min_contig_length)

i ?
RNASeq samples quality check for Use the genome guided mode?

transcript quantification No

< I If vou alreadv mabped the reads to the aenome. Trinitv can use this information v
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trinity Q

&, Upload Data

@ Show Sections

Generate gene to transcript map for
Trinity assembly

Generate SuperTranscripts from a
Trinity assembly

Filter low expression transcripts
from a Trinity assembly

Extract and cluster differentially
expressed transcripts from a Trinity
assembly

Compute contig ExX90N50 statistic
and Ex90 transcript count from a
Trinity assembly

Differential expression analysis
using a Trinity assembly

Trinity de novo assembly of RNA-Seq
data

Partition genes into expression
clusters after differential expression
analysis using a Trinity assembly

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

RNASeq samples quality check for
transcript quantification

<

Tools - form

Run in silico normalization of reads
() Yes
Defaults to max. read coverage of 50. (--no_normalize_reads)

Additional Options @

Minimum Contig Length
200
All contigs shorter than this will be discarded (--min_contig_length)
Use the genome guided mode?
No v

If you already mapped the reads to the genome, Trinity can use this information

Error-corrected or circular consensus (CCS) pac bio reads

b @ O

No fasta dataset available. >

L (s

Experimental feature! Long reads must be in the same orientation as short reads if they are strand specific
(--long_reads)

Minimum count for K-mers to be assembled
1
(--min_kmer_cov)

Email notification
. No

Send an email notification when the job completes.

Trinity assembles transcript sequences from lllumina RNA-Seq data.

Citations: |B
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Tools

4

trinity Q

&, Upload Data

@ Show Sections

Generate gene to transcript map for

Trinity assembly

Generate SuperTranscripts from a
Trinity assembly

Filter low expression transcripts
from a Trinity assembly

Extract and cluster differentially
expressed transcripts from a Trinity
assembly

Compute contig ExX90N50 statistic
and Ex90 transcript count from a
Trinity assembly

Differential expression analysis
using a Trinity assembly

Trinity de novo assembly of RNA-Seq
data

Partition genes into expression
clusters after differential expression
analysis using a Trinity assembly

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

RNASeq samples quality check for
transcript quantification

<

o Executed Trinity and successfully added 1 job to the queue.

The tool uses 2 inputs:

¢ 1: reads-fw.fastq
¢ 2: reads-rv.fastq

It produces 2 outputs:

¢ 3: Trinity on data 2 and data 1: Assembled Transcripts
* 4: Trinity on data 2 and data 1: Gene to transcripts map

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

Tool recommendation

You have used trinity tool. For further analysis, you could try using the following/recommended
tools. The recommended tools are shown in the decreasing order of their scores predicted using
machine learning analysis on workflows. Therefore, tools at the top may be more useful than the
ones at the bottom. Please click on one of the following/recommended tools to open its
definition.

HISAT2
Map with BWA-MEM
Salmon quant
Quast

Trinity FASTA-to-Tabular
Concatenate datasets
Busco

Align reads and esti...

History

search datasets

Trinity example

c+OS
00

4 shown

2.5 MB »e

© 4:Trinityondata2an @ ¢ X

d data 1: Gene to transcri

pts map

© 3:Trinityondata2an @ ¢ X

d data 1: Assembled Tran

scripts

2: reads-rv.fastq @ & X

1: reads-fw.fastq (ORI
>



Tools - Job status

(® 2: xset.RData @ & X

Job is waiting to run

= the job is in the scheduler « queue »

Duration time of this status depends on the amount of actual
queued jobs and on the requested number of processors

58



L
Tools - Job status

:"s 2: xset.RData @ 4 %

Job is 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 resources allocated.

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

And others are mono-threaded &

59



Tools - Job status

2: xset.RData @ | Y 4 x'

Job has finished successfully

But warnings or errors can be hidden behind!

60



Tools - Job status

IOW @ & X

Job has finished but with an error status

= the program sends an error

The error is often explained by the program but sometimes ...
not.

61
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Tools - Job status

I Q 16: xset.RData @ 4 X

Job has finished but with an error status

= the program sends an error

Possible causes of error :

- Bad usage : input file, format or option

- Bad integration of the program into Galaxy (exceeded memory
allocation...)

- Non anticipated crash of the program

62
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Tools - Handle errors

History c+DO8
search datasets o °

Error example

4 shown, 1 hidden

772 b =R X

4: NCBI Accession Downlo @& ¢' X
adon:Llog

3: NCBI Accession Download on X
: Downloaded Files
a list with 1 item

€)2: NCBI Accession Dow @ &' X

€ 1: NCBI Accession Download X
on : Downloaded Files
‘alist
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Tools - Handle errors

History c+DO9
search datasets 0 o

Error example
4 shown, 1 hidden

772 b =R X

4: NCBI Accession Downlo & ¢ X
adon:Log

3: NCBI Accession Download on X
: Downloaded Files
a list with 1 item

€)2: NCBl AccessionDo @ ¢* X
wnload on : Log

error
An error occurred with this dataset:
NCBI Entrez returned error code 400, ar
Failed to download file with id AAG1927

< >
nBLOC? D
01: NCE gccesion Download X
on : Downloaded Files
a list
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Tools - Handle errors

Downloading accession number: AAG19274.1 ... History S4+MB
Failed to download file with id RAG19274.1 from NCBI
failed.

search datasets 9 0

Error example

4 shown, 1 hidden
772b B®®

4: NCBI Accession Downlo @ ¢ X
adon:Log

3: NCBI Accession Download on x
: Downloaded Files
a list with 1 item

°2.NCBIAceelslon
wnload on: log

View data

€ 1: NCBI Accession Db
on : Downloaded Files
alist
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Tools - Handle errors

x . e
NCBI Accession Download History c+ODS
Dataset Information search datasets 00
Number 2

Error example
Name NCBI Accession Download on : Log
Created Monday Jan 10th 4:13:29 2022 UTC o, |- birden
Filesize 109 b 772 b ER %
Dbkey ?
Format txt i

4: NCBI Accession Downlo & ¢ X
File contents contents ad on: Log
History Content APl ID 11e6e18a7189130f
History API ID 21c4852849066ede 3: NCBI Accession Download on X
UUID 6882ed13-dee0-4ccc-9b85-b645f5d911F7 : Downloaded Files

a list with 1 item

Tool Parameters ©2: NCBl AccessionDo~ ® & X
Input Parameter Value wnload on : Log
Select source for IDs accession_list S or
ID List AAG19274.1 An error occurred with this dataset:
Molecule Type nucleotide NCBI Entrez returned error code 400, ar
File Format FASTA Failed to download file with id AAG1927
< >
:?I:vr:: handle download Abort with error on first failure
xpoeoc 1 »e
Job Information MJ’-
01: ign Download X
Galaxy Tool ID: toolshed.g2.bx.psu.edu/repos/iuc/ncbi_acc_download/ncbi_acc_download on: Downloaded Files
/0.2.7 +galaxy0 @ st
Command Line empty
Tool Standard Output NCBI Entrez returned error code 400, are ID(s) AAG19274.1 valid? e
Tool Standard Error Failed to download file with id AAG19274.1 from NCBI 2

T ' Tt Cadar 1
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Tools - Handle errors

Dataset Error Report History S+mB

An error occurred while running the tool toolshed.g2.bx.psu.edu/repos/iuc/ncbi_acc_download search datasets 00
/nchi_acc_download/0.2.7 +galaxy0.

Error example

Details 4 shown, 1 hidden

Execution resulted in the following messages: 772 b D9
4: NCBI Accession Downlo & ¢° X
adon:lLog

Tool generated the following standard error:

3: NCBI Accession Download on X
Failed to download file with id AAG19274.1 from NCBI : Downloaded Files
a list with 1 item

—Tfroubteshootmg
2: NCBl AccessionDo @ ¢ X

There are a number of helpful resources to self diagnose and correct problems. wnload on : Log

Start here: My job ended with an error. What can | do?
error

An error occurred with this dataset:

Issue Report
P NCBI Entrez returned error code 400, ar
Please provide detailed information on the activities leading to this issue: Eailed to download file with id AAG1927
\< >
nRBSLOS? » o
View or report this error
Yy '3 1: NCBI Accession Download b 4
on : Downloaded Files

b/
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Tools - Handle errors

Dataset Error Report History S+mB

An error occurred while running the tool toolshed.g2.bx.psu.edu/repos/iuc/ncbi_acc_download search datasets 00
/nchi_acc_download/0.2.7 +galaxy0.

Error example

Details 4 shown, 1 hidden

Execution resulted in the following messages: 772 b D9
4: NCBI Accession Downlo & ¢° X
adon:lLog

Tool generated the following standard error:

3: NCBI Accession Download on X
Failed to download file with id AAG19274.1 from NCBI : Downloaded Files
a list with 1 item

Troubleshooting https://galaxyproject.org/support/tool-error/
02: NCBI AccessionDo @ ¢ X
There are a number of helpful resources to self diagnose and correct problems. wnload on : Log
Start here: My job ended with an error. What can | do?
error
lssue Re port An error occurred with this dataset:
P NCBI Entrez returned error code 400, ar
Please provide detailed information on the activities leading to this issue: Eailed to download file with id AAG1927
\< >
nRBSLOS? » o
View or report this error
Yy '3 1: NCBI Accession Download b 4
on : Downloaded Files

bd
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Tools - Handle errors

Dataset Error Report History S+mB

An error occurred while running the tool toolshed.g2.bx.psu.edu/repos/iuc/ncbi_acc_download search datasets 00
/nchi_acc_download/0.2.7 +galaxy0.

Error example

Details 4 shown, 1 hidden

Execution resulted in the following messages: 772 b D9
4: NCBI Accession Downlo & ¢° X
adon:lLog

Tool generated the following standard error:

3: NCBI Accession Download on X
Failed to download file with id AAG19274.1 from NCBI : Downloaded Files
a list with 1 item

Troubleshooting
02: NCBI AccessionDo @ ¢ X
There are a number of helpful resources to self diagnose and correct problems. wnload on : Log
Start here: My job ended with an error. What can | do?
error
lssue Re port An error occurred with this dataset:
P NCBI Entrez returned error code 400, ar
Please provide detailed information on the activities leading to this issue: Eailed to download file with id AAG1927
\< >
nBSOLT? » o
View or report this error
Yy '3 1: NCBI Accession Download b 4
on : Downloaded Files

Bug report sent to the local galaxy
administrators
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Tools - Handle errors

Dataset Error Report History S+mB

An error occurred while running the tool toolshed.g2.bx.psu.edu/repos/iuc/ncbi_acc_download search datasets 00
/nchi_acc_download/0.2.7 +galaxy0.

Error example

Details 4 shown, 1 hidden

Execution resulted in the following messages: 772 b D9
4: NCBI Accession Downlo & ¢° X
adon:lLog

Tool generated the following standard error:

3: NCBI Accession Download on X
Failed to download file with id AAG19274.1 from NCBI : Downloaded Files

a list with 1 item

Troubleshooting
! 02: NCBI AccessionDo @ ¢ X
There are a number of helpful resources to self diagnose and correct problems. wnload on : Log
Start here: My job ended with an error. What can | do?
error
133 Re port An error occurred with this dataset:
P NCBI Entrez returned error code 400, ar
Please provide iled information on the activities le g to this issue: Eailed to download file with id AAG1927
S 2
nBSOLT? » e
View or report this error
Yy '3 1: NCBI Accession Download b 4
on : Downloaded Files
a list

For usegalaxy.fr, create a new request on
https://community.france-bioinformatique.fr/c/galaxy

/0
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Getting data into Galaxy

& Anne Pajon 0 Dave Clements Maria Doyle g Saskia Hiltemann
222 Add Contributions!

jpated: Jul 9, 2021
pl g slides withouts

=1y
the

g

1s

History

¢ Location of all analyses == oed
o collects all datasets produced by tools e ave
o collects all operations performed on the data T

e For each dataset (the heart of Galaxy’s reproducibility), the history tracks %";’*",..w.

name, format, size, creation time, datatype-specific metadata
tool id, version, inputs, parameters
standard output (stdout) and error (stderr)

state ({aifig, running, SNSEES. ESE)

hidden, deleted, purged

0 O O o o

s x

®/x

® s x

1 Seect Azt an
dotas

Sisortondatad
4iSroupondatal @ 4 x
3:.30in on data 2

anddatal

2ismPs

®sx

<

https://training.galaxyproject.org/training-material/topics/introduction/slides/introduction.htmi#12 72
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History

= Galaxy France

search histories

/ﬁ‘ Workflow Visualize v

00

search all datasets

Shared Data ~

Help~v User~ = ai

Using 3%

Create new

Current History Switchto  ~ Switchto =~ Switchto  ~
Trinity example Error example rnaseq hands-on 2022 blast hands-on 2022
4 shown 4 shown, 1 hidden 14 shown, 3 hidden 8 shown, 10 hidden
4034 KB aras =oe TESVE »e 66.36 MB » e
search datasets search datasets 0 o search datasets 0 Q search datasets 0 0
Drag datasets here to copy them to the current history 4: NCBI Accession Download [OW 43 17: RNA STAR on data 2 and [OW 24 13: NCBI BLAST+ blastn across coll X
% Trinlty on dain 2 and data ® & X on: Log data 1: mapped.bhm ecflon.12 .
1:G 2 a list with 5 items
= txene fo anscriphs map 3: NCBI Accession Download on: D X 16:RNASTARondata2and @ ¢ X
S Trinity on deta 2 and data ® 4 x ou.lnlo.aded. Files data 1: splice junctions.bed 12} qu.enes. X
1: bled Tiansciiote a list with 1 item a list with 5 items
Sfe R 15:RNASTARondata2and @ ¢ X
2: NCBI Accession Downlo @ &' X data 1: log 11: blastx query5.favs ‘prot @ ¢ X
z .right. x 0
< fead.riobt fq & 2 adon:Llog ein BLAST database from dat
14: RNA STARondata2and @& X .
1: reads.left.fq [OW 4 4 error 4 a2
A e data 1: mapped.bam
n error occurred wi is dataset: 30-magubiast queryt et W @ £ X
NCBI Entrez returned error code 400, are ID( 13: RNASTARondata2and @& ¢ X nucleotide BLAST database f
Failed to download file with id AAG19274.1 1 data 1: splice junctions.bed rom data 1°
< >
= 12:RNASTARondata2and @ ¢ X 9: nucleotide BLAST databas @ ¢ X
DSOS ? CY YR e 2
ata 1: log e from data 1
1: NCBI Accession Download on X 8: MultiQCon data6and dat @ ¢ X 8: protein BLAST database fr @& ¢ X
: Downloaded Files a 4: Webpage om data 2
a list
7: MultiQC on data 6 and data 4: St x 2: Drosophila_melanogaster. @ ¢° X
ats BDGP6.22.pep.all.fa.gz
a list with 3 items
1: Drosophila_melanogaster. & ¢ X
6: FastQC on data 2: RawDat @ ¢ X BDGP6.22.cds.all.fa.gz 3
a
5
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A History

Switch

? Galaxy France @A \Workflow Visualizev Shared Datav Helpv Userv & 1 Using 3%
search histories o search all datasets o o L) Create new
~
Current History - Switchto  ~ Switchto =~ Switchto  ~
Trinity example Error example rnaseq hands-on 2022 blast hands-on 2022
4 shown 4 shown, 1 hidden 14 shown, 3 hidden 8 shown, 10 hidden
40.34 KB »e 772 b »e 9.88 MB »e 66.36 MB »e
search datasets 0 o search datasets 0 o search datasets 0 Q search datasets 0 0
Drag datasets here to copy them to the current history 4: NCBI Accession Download [OW 43 17: RNA STAR on data 2 and [OW 24 13: NCBI BLAST+ blastn across coll X

on: Log data 1: mapped.bam ection 12

4:Trinityondata2anddata @& ¢ X .
a list with 5 items

1: Gene to transcripts map 3: NCBI Accession Download on: D X 16:RNASTARondata2and @ & X

S Trinity on deta 2 and data ® 4 x ownloaded Files data 1: splice junctions.bed 12: queries X

L a list with 1 item a list with 5 items
iz s mbled Transceipts 15:RNASTARondata2and @ & X
2: NCBI Accession Downlo @ &' X data 1: log 11: blastx query5.favs ‘prot @ ¢ X
z .right. x 0
< fead.riobt fq & 2 adon:Llog ein BLAST database from dat
14: RNA STAR on data 2 and @ x x
1: reads.left.fq [OW 4 4 error 4 a2

A e data 1: mapped.bam
n error occurred wi is dataset: 30 megablast ervE tats W D S X

NCBI Entrez returned error code 400, are ID( 13: RNASTARondata2and @& ¢ X nucleotide BLAST database f
Failed to download file with id AAG19274.1 1 data 1: splice junctions.bed rom data 1'
< >
= 12:RNASTARondata2and @ ¢ X 9: nucleotide BLAST databas @ ¢ X
DSOS ? CY YR e 2
ata 1: log e from data 1
1: NCBI Accession Download on X 8: MultiQCon data6and dat @ ¢ X 8: protein BLAST database fr @& ¢ X
: Downloaded Files a 4: Webpage om data 2
a list
7: MultiQC on data 6 and data 4: St x 2: Drosophila_melanogaster. @ ¢° X
ats BDGP6.22.pep.all.fa.gz

a list with 3 items

1: Drosophila_melanogaster. & ¢ X
6: FastQC on data 2: RawDat @ ¢ X BDGP6.22.cds.all.fa.gz 74
a v
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A History

Create new

? Galaxy France @A \Workflow Visualizev Shared Datav Helpv Userv & 1 Using 3%
search histories o search all datasets o o oS
~
Current History - Switchto  ~ Switchto =~ Switchto  ~
Trinity example Error example rnaseq hands-on 2022 blast hands-on 2022
4 shown 4 shown, 1 hidden 14 shown, 3 hidden 8 shown, 10 hidden
40.34 KB »e 772 b »e 9.88 MB »e 66.36 MB »e
search datasets 0 o search datasets 0 o search datasets 0 Q search datasets 0 0
Drag datasets here to copy them to the current history 4: NCBI Accession Download [OW 43 17: RNA STAR on data 2 and [OW 24 13: NCBI BLAST+ blastn across coll X

on: Log data 1: mapped.bam ection 12

4:Trinityondata2anddata @& ¢ X .
a list with 5 items

1: Gene to transcripts map 3: NCBI Accession Download on: D X 16:RNASTARondata2and @ & X

S Trinity on deta 2 and data ® 4 x ownloaded Files data 1: splice junctions.bed 12: queries X

L a list with 1 item a list with 5 items
iz s mbled Transceipts 15:RNASTARondata2and @ & X
2: NCBI Accession Downlo @ &' X data 1: log 11: blastx query5.favs ‘prot @ ¢ X
z .right. x 0
< fead.riobt fq & 2 adon:Llog ein BLAST database from dat
14: RNA STAR on data 2 and @ x x
1: reads.left.fq [OW 4 4 error 4 a2

A e data 1: mapped.bam
n error occurred wi is dataset: 30 megablast ervE tats W D S X

NCBI Entrez returned error code 400, are ID( 13: RNASTARondata2and @& ¢ X nucleotide BLAST database f
Failed to download file with id AAG19274.1 1 data 1: splice junctions.bed rom data 1'
< >
= 12:RNASTARondata2and @ ¢ X 9: nucleotide BLAST databas @ ¢ X
DSOS ? CY YR e 2
ata 1: log e from data 1
1: NCBI Accession Download on X 8: MultiQCon data6and dat @ ¢ X 8: protein BLAST database fr @& ¢ X
: Downloaded Files a 4: Webpage om data 2
a list
7: MultiQC on data 6 and data 4: St x 2: Drosophila_melanogaster. @ ¢° X
ats BDGP6.22.pep.all.fa.gz

a list with 3 items

1: Drosophila_melanogaster. & ¢ X
6: FastQC on data 2: RawDat @ ¢ X BDGP6.22.cds.all.fa.gz 75
a v
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History

? Galaxy France @A \Workflow Visualizev Shared Datav Helpv Userv & 1 Using 3%
search histories o search all datasets o o oo Create new
Current History Switch to Switchto =~ Switchto  ~
Trinity example Error example rnaseq hands-on 2022 blast hands-on 2022
4 shown 4 shown, 1 hidden 14 shown, 3 hidden 8 shown, 10 hidden
40.34 KB »e 772 b »e 9.88 MB »e 66.36 MB »e
search datasets 0 o search datasets 0 o search datasets 0 Q search datasets 0 0
Drag datasets here to copy them to the current history 4: NCBI Accession Download [OW 43 17: RNA STAR on data 2 and [OW 24 13: NCBI BLAST+ blastn across coll X
% Trinltyon dais 2 mnd data ® & % on: Log data 1: mapped.bam ecflon.12 .
1:G 2 a list with 5 items
= txene fo anscriphs map 3: NCBI Accession Download on: D X 16:RNASTARondata2and @ ¢ X
S Trinity on deta 2 and data ® 4 x ou.lnlo.aded. Files data 1: splice junctions.bed 12} qu.enes. X
1: bled Tiansciiote a list with 1 item a list with 5 items
Sfe R 15:RNASTARondata2and @ ¢ X
2: NCBI Accession Downlo @ &' X data 1: log 11: blastx query5.favs ‘prot @ ¢ X
z .right. x 0
< fead.riobt fq & 2 adon:Llog ein BLAST database from dat
14: RNA STARondata2and @& X :
1: reads.left.fq [OW 4 4 error 4 a2
A e data 1: mapped.bam
n error occurred wi is dataset: 30-magubiast queryt et W @ £ X
NCBI Entrez returned error code 400, are ID( 13: RNASTARondata2and @& ¢ X nucleotide BLAST database f
Failed to download file with id AAG19274.1 1 data 1: splice junctions.bed rom data 1°
< >
= 12:RNASTARondata2and @ ¢ X 9: nucleotide BLAST databas @ ¢ X
DSOS ? CY YR e 2
ata 1: log e from data 1
1: NCBI Accession Download on X 8: MultiQCon data6and dat @ ¢ X 8: protein BLAST database fr @& ¢ X
: Downloaded Files a 4: Webpage om data 2
a list
7: MultiQC on data 6 and data 4: St x 2: Drosophila_melanogaster. @ ¢° X
ats BDGP6.22.pep.all.fa.gz
a list with 3 items
1: Drosophila_melanogaster. & ¢ X
6: FastQC on data 2: RawDat @ ¢ X BDGP6.22.cds.all.fa.gz 76
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Understanding Galaxy history system

Authors: (@) Anton Nekrutenko = @@ Martin Cech | # Helena Rasche = 38 Add Contributions!

® Questions:
« How do Galaxy histories work?
© Objectives:
« Gain understanding on navigating and manipulating histories

Z Time estimation: 30 minutes

) Last modification: Nov 18, 2020

&l6 License: Tutorial Content is licensed under Creative Commons Attribution 4.0 International License The GTN Framework is licensed
under MIT

When data is uploaded from your computer or analysis is done on existing data using Galaxy, each output from
those steps generates a dataset. These datasets (and the output datasets from later analysis on them) are stored
by Galaxy in Histories.

The Current History

Basic Searching

Advanced Searching

Frequently Asked The Current HIStOry

Questatis All users have one ‘current’ history, which can be thought of as a workspace or a current working directory in
Feedback bioinformatics terms. Your current history is displayed in the right hand side of the main ‘Analyze Data’ Galaxy
Citing this Tutorial page in what is called the history panel.

https://training.galaxyproject.org/training-material/topics/galaxy-interface/tutorials/history/tutorial.html

77


https://training.galaxyproject.org/training-material/topics/galaxy-interface/tutorials/history/tutorial.html
https://training.galaxyproject.org/training-material/topics/galaxy-interface/tutorials/history/tutorial.html
https://training.galaxyproject.org/training-material/topics/galaxy-interface/tutorials/history/tutorial.html

@ Station Biologique
Roscoff

A

Dataset

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

TRINITY_DN2_c0_g1
TRINITY_DN1_c0_g1
TRINITY_DN5_c1_g1
TRINITY_DNO_cO0_g1
TRINITY_DNO_c0_g2
TRINITY_DNO_c0_g3
TRINITY_DN3_c0_g1

av/?preview=True

TRINITY_DN2_c0_g1_i1
TRINITY_DN1_c0_g1_i1
TRINITY_DN5_c1_g1_i1
TRINITY_DNO_cO0_g1_i1
TRINITY_DNO_c0_g2_i1
TRINITY_DNO_c0_g3_i1
TRINITY_DN3_c0_g1_i1

History c+me
search datasets 0 0

Trinity example

4 shown

4034 KB D®e

4: Trinityondata2anfld @ ¢ X

ata 1: Gene to transcr m
map

3: Trinityondatazandd @& 4" X
ata 1: Assembled Transcri

pts
2: reads.right.fq @ X
1: reads.left.fq [OW 4 4
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Dataset

Rename, annotate, change datatype...

Edit dataset attributes History c+ms

search datasets 0 0

Trinity example

= Attributes £ Convert S Datatypes - Permissions

Edit attributes ) Auto-detect B Save 4 shown
40.34 KB =R 2 4
Name
Trinity on data 2 and data 1: Gene to transcripts map 4:Trinityondata2anfid @ & x
ata 1: Gene to transcripts
Info
= map

3: Trinityondata2andd @& ¢ X

[N A Y I e [ ata 1: Assembled Transcri
(e N N v pts
L2 L 4
Annotation 2: reads.right.fq OW AR
1: reads.left.fq [OW 4
Y

Add an annotation or notes to a dataset; annotations are available when a history is viewed.

Database/Build

Number of comment lines

79
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A

Rename, annotate, change datatype...

Edit dataset attributes History c+me
search datasets 0 0

Trinity example

= Attributes Q¢ Convert S Datatypes & Permissions

Change datatype %) Detect datatype = # Change datatype 4 shown

40.34 KB Vee
New Type

tabular ¥ 4:Trinityondata2an @& ¢ X
’ | Q“\ d data 1: Gene to trans
! cripts map

trk 7> <
7 lines

trr format: tabular, database: ?

tsv

ttl NI

twobit LD TTHT
L Z L~ |

txt

FHNTEELEELT

v BSOS ? »e

TRINITY_DN2_c@_g1 TRINITY_DNZ_ c@ g1 il

uniprotxml

TRINITY_DNI_c@ g1 TRINITY ON1_ @ g1 i1
TRINITY_DNS_C1_g1 TRINITY_DNS c1_g1 i1
TRINITY_DNG_c@ g1 TRINITY_DNG c@ g1 i1

TRINITY_ONG c@_g2 TRINITY DN@ c8 g2 i1

3: Trinityondata2and @ ¢ X
data 1: Assembled Tran
scripts

2: reads.right.fq [OWP 2 4

100 sequences 80
v
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Dataset

Download

History c+Oe
search datasets o 0

Trinity example

4 shown

4034 KB ED®®

4: Trinityondata2and @ ¢ X
data 1: Gene to transcri
pts map

7 lines
format: tabular, database: ?

LD LT

L/ TEEEEE T~
LA TLELLL

BSOS ? » e

TRINITY_DN1_c@ g1 TRINITY DN c@ g1 i1

TRINITY_DNS_c1 g1 TRINITY_ONS c1 gl i1
TRINITY_DNG c@ g1 TRINITY_DNG c@ g1 i1

TRINITY_DNG c@ g2 TRINITY_DNG c@ g2 i1

3: Trinityondata2and & ¢ X
data 1: Assembled Tran
scripts

2: reads.right.fq [OW 4

100 sequences
81 v
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Dataset

Link to data

History c+O%
search datasets 0 0

Trinity example
4 shown

40.34 KB B®®

4: Trinityondata2and @ 4" X
data 1: Gene to transcri
pts map

7 lines
format: tabular, database: ?

LD LTI

AT~ |
LA

» e

BSOS ?

Copy link

VORZ.ce g1 i1
TRINITY_DN1_c@ g1 TRINITY DN c@ gl i1
TRINITY_DNS_c1_g1 TRINITY_DNS c1 gl i1
TRINITY_DNG @ g1 TRINITY_DNG c@ g1 i1

TRINITY_DNG c@ g2 TRINITY_DNG c@ g2_i1

3: Trinityondata2and & ¢ X
data 1: Assembled Tran
scripts

2: reads.right.fq @4 X

100 sequences 8 2
v

St L e e G g
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Informations

4
Trinity History c+ms
Dataset Information search datasets 00
Number 4 i
= i Trinity example
Name Trinity on data 2 and data 1: Gene to transcripts map
Created Tuesday Jan 11th 9:25:01 2022 UTC it
Filesize 273 b 4034 KB B®®
Dbkey ?
F t tabul A
ord oo 4: Trinityondata2an @ ¢ X
File contents contents A data 12 Gene fotrans
History Content API ID 9ba7911219ddd43c cripts map
History API ID 055d73e92eaa7468 7 lines
uuID a479ce18-21a8-4d27-89th-e744e47d19d0 foirmat tabsilar dotabacec 2
Tool Parameters |
Input Parameter Value : :: })l)lll\l || I lll || ||| i
A li ¥
EEIMPOOIISEE T Yes LA TE TR~ |
datasets? LU
Paired or Single-end data? paired
Left/Forward strand e 1: reads.left.fq
reads 1 View details
Right/Reverse strand e 2: reads.right.fq
reads TRINITY DN1_c@ g1 TRINITY DN @ g1 i1
Strand specific data false TRINITY DNS_c1_g1 TRINITY.DNS_c1 gl i1
Jaccard Clip options False TRINITY_DNG_c@ g1 TRINITY_DNG_ c@ g1 i1
Run in silico normalization TRINITY_DA_c0_g2 TRINITY_DNS c2_ g2 21
True
of reads
dditonal BaEme 3: Trinityondata2and @ ¢ X
-P data 1: Assembled Tran
Minimum Contig Length 200 -
scripts
Use the genome guided
no
mode? 2: reads.right.fq LORP 4B
Error-corrected or circular
consensus (CCS) pac bio | 1: reads.left.fq @ ¢ 83 v
¢ params > [ >
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A

Re-run a job

A
History c+ms
Trinity de novo assembly of RNA-Seq data (Galaxy Y7 Favorite o ~ Options
Version 2.9.1+galaxy2) search datasets 0 Q
Are you pooling sequence datasets? Trinity example
Yes v 4 shown
G %
Paired or Single-end data? AOSLEE »
Paired-end v 7 ~
4: Trinityondata2and @ x
Left/Forward strand reads data 1: Gene to transcri
ts ma
0 O 3: Trinity on data 2 and data 1: Assembled Transcripts & L = = ) P
2: reads.right.fq 7 lines
1: reads.left.fq format: tabular, database: ?
" LN TIET]
(IO LTI
(--left) LT~ |
Right/Reverse strand reads
1 S s | 3: Trinity on data 2 and data 1: Assembled Transcripts Al X =} »e
2: reads.right.fq
1: reads.left.fq TRINITY_DNZ_Ce g1 TRINITY_DhZ_ce g1 il
TRINITY_DN1_c@ g1 TRINITY DN c@ gl i1
- TRINITY_ONS_c1 g1 TRINITY. DNS_c1 g1 i1
TRINITY DN €@ g1 TRINITY_DN@ c@ g1 i1
(--right) TRINITY.DNG_c® g2 TRINITY DN c8 g2 il
Strand specific data
3: Trinityondata2and @& ¢ X
® No data 1: Assembled Tran
Jaccard Clip options scripts
® o 2: reads.right.fq (O 2 4
Set if you expect high gene density with UTR overlap (--jaccard_clip) 100 sequences 84
v
dd;3c 1in silico normalization of reads o i I >
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Visualisation tools

search visualizations

1219ddd43c

Bar Horizontal (NVD3)
Renders a horizontal bar diagram using NVD3 hosted at http://www.nvd3.org.

Bar Horizontal Stacked (NVD3)

Renders a stacked horizontal bar diagram using NVD3 hosted at http://www.nvd3.org.

Bar Stacked (NVD3)
Renders a scatter plot using NVD3 hosted at http://www.nvd3.org.

Bar diagram (NVD3)
Renders a regular bar diagram using NVD3 hosted at http://www.nvd3.org.

Bar diagram (jgPlot)
Renders a bar diagram using jgPlot hosted at http://www.jgplot.com.

Box plot (jgPlot)
Processes tabular data using R and renders a box plot using jgPlot hosted at
http://www.jgplot.com.

Clustered Heatmap

Applies hierarchical clustering to a matrix using R. The data has to be provided in 3-column

format. The result is displayed as clustered heatmap.

Discrete Histogram (jgqPlot)

Derives a discrete histogram from tabular data using R and renders a regular bar diagram

using jgPlot hosted at http://www.jgplot.com.

c+me
search datasets e 0

Trinity example

History

4 shown
40.34 KB [GR %
A
4:Trinityondata2an @ ¢ X
d data 1: Gene to trans
cripts map
7 lines
format: tabular, database: ?
FINEINTIET
LY
P ~ |
TRINITY DN2_c@ g1 TRINITY. DN2 c@ gl i1
TRINITY_DN1_c@ g1 TRINITY DN1_c@ g1 i1
TRINITY_DNS_c1_g1 TRINITY. DNS c1 gl i1
TRINITY_ DN@ c@ g1 TRINITY DN@_c@ g1 il
TRINITY_DN@_c@ g2 TRINITY_DNG c@ g2 il
3: Trinityondata2and & ¢ X
data 1: Assembled Tran
scripts
2: reads.right.fq [OW 4 4
1: reads.left.fq oW 4 85 v
1] >
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Dataset

History c+ms
search datasets 0 e

Trinity example
4 shown

4034 KB E®®

4:Trinityondata2and @ ¢ X
data 1: Gene to transcri
pts map

7 lines
format: tabular, database: ?

LD TEETIT
L Z LT~ |

Tool Help
TRINITY_DN2_c@ g1 TRINITY. DN2_c@ g1 il

TRINITY_ON1_C@ g1 TRINITY_ ON1_c@ g1 i1
TRINITY_DNS_C1_g1 TRINITY_DNS_c1 gl i1
TRINITY_DNG_c@ g1 TRINITY_DNG c@ g1 i1

TRINITY DNS 8 22 TRINITVWC@Q:U.
Tool help for Trinity

Trinity assembles transcript sequences
from lllumina RNA-Seq data.

3: Trinitvondata2and & & )8 >4
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Visualisations in Galaxy

'%" Helena Rasche 9 Saskia Hiltemann & Add Contributions!

() Updated: Jul 9, 2021
Bi Or view the plain-text slides without |S
Tip: press P to view the presenter notes

https://training.galaxyproject.org/training-material/topics/visualisation/slides/introduction.html
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Galaxy 101

Authors: £ Saskia Hiltemann @ Nicola Soranzo Clemens Blank @ Anton Nekrutenko
° Bjérn Grining & Anne Pajon &P Helena Rasche = & Add Contributions!

® Questions: @ ®
¢ Which coding exon has the highest number of single nucleotide polymorphisms (SNPs) on human chromosome =
227
© Objectives:
¢ Familiarize yourself with the basics of Galaxy
¢ Learn how to obtain data from external sources
¢ Learn how to run tools
e Learn how histories work
e Learn how to create a workflow
¢ Learn how to share your work
& Time estimation: 1 hour
& Level: Introductory /&
[ Supporting Materials:
& Topic Overview slides [ Datasets «§ Workflows ¢ GTN Video Library ~ &} Available on these Galaxies ~
) Last modification: Nov 17, 2021
&8 License: Tutorial Content is licensed under Creative Commons Attribution 4.0 International License The GTN Framework is
licensed under MIT

Introduction

Introduction

Setting the stage:
Exons and SNPs This tutorial aims to familiarize you with the Galaxy user interface. It will teach you how to perform basic tasks
Analysis such as importing data, running tools, working with histories, creating workflows, and sharing your work.
.. . Galaxy
https://training.galaxyproject.org | management £ Results may vary
.. . . . Conclusi
/t raining-m ateria l/top I CS/I ntrOd uc onensen Your results may be slightly different from the ones presented in this tutorial due to differing versions of
tion/tutorials/galaxy-intro-101/tu ng;leon:sy Rk tools, reference data, external databases, or because of stochastic processes in the algorithms.
torial.html Feedback
Agenda

Citing this Tutorial
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Deleting

Downloading and Deleting Data in Galaxy

Authors: ‘ Simon Gladman "ﬁ; Helena Rasche = ' #& Add Contributions!

@ Questions:
« How can | efficiently download my data from Galaxy once I've completed my analyses?
* How do | delete old data to make more room in my quota?
© Objectives:
« Have a greater knowledge of how Galaxy handles data downloads and deletions
« Be able to successfully download and delete their own data
Z Time estimation: 20 minutes
7= Level: Introductory /&
) Last modification: Oct 5, 2020
&8 License: Tutorial Content is licensed under Creative Commons Attribution 4.0 International License The GTN Framework is licensed
under MIT

Introduction

NQK\N This tutorial outlines the process to get your data out of Galaxy and to delete it from Galaxy afterwards.

After you have completed your analysis on a Galaxy server, you may need to download the results for use in
reports, papers, or other requirements. Galaxy has a myriad of methods for downloading data from individual
datasets to a collection of data to an entire history along with all of its metadata. The first section of this tutorial
will walk you through all of these methods.

Introduction 3 . .
On some Galaxy servers, user disk quotas have been enabled meaning that users are only able to store a certain

amount of data on that particular Galaxy server. Quotas can differ on different servers. User disk quotas for the
usegalaxy.* servers are shown in the table below:

Downloading Data
from Galaxy

Deleting Data from
Galaxy

Galaxy Server Unregistered User Registered User
Conclusion
Frequently.Asked usegalaxy.org 5GB 250 GB
Questions
https://training.galaxyproject.org Feedoack A 5 6B 250 GB or 500 GB for Elxr Members
/training-material/topics/galaxy-i b
usegalaxy.org.au 5GB 100 GB or 600GB for Australian Users

nterface/tutorials/download-dele
te-data/tutorial.html#deleting-da

Other Galaxy servers may have different quota systems.

As you use a Galaxy server and upload data, perform analyses etc. you will use up your quota. If you have filled
ta 'fro m-ga |aXV your quota and you want to do some new work, you can download your old work and delete it off the Galaxy 9 1
server to free up quota space. Galaxy uses a two step process to delete user data from disk. The first step is to

e T TR e W o SN vy~ M -y SN P YU 1 S L L S SICE (L VN vy NS 1.y S (R, (37 © S o1 TR ¢ L
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Datatypes
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Dataset - Datatypes

e Every Galaxy dataset is associated with a datatype.

e Datasets produced by a tool have their datatype assigned by the
tool

Download from web or upload from disk

Regular Composite Collection Rule-based

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

Size Type

agilentbrukeryep.d.tar

agilentmasshunter.d.tar

Type (setall):| Vv al: | - Additional ... ||

LlChoose local files BChoose remote files [#'Paste/Fetch data Pause Reset

93
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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 i1 186.00 137.00 217.00
TR127|cl gl il 9.0023.00 16.00

e csv: comma-separated values ('.csv')  vear,make,mogel

1997, Ford,E350
2000,Mercury, Couga

e html: standard language for web pages *

<!DOCTYPE html>
<html>
<head>
<title>This is a
title</title>
</head>
<body>
<p>Hello world!</p>
</body>
</html> 94



Dataset - Datatypes

@ Station Biologique
g Roscoff
A

Tools w
search tools 0
& Upload Data
Get Data =
Send Data

Collection Operations

GENERAL TEXT TOOLS
Text Manipulation
Filter and Sort

Join, Subtract and Group

GENOMIC FILE MANIPULATION
Convert Formats
FASTA/FASTQ
FASTQ Quality Control
SAM/BAM
BED
VCF/BCF
Nanopore
COMMON GENOMICS TOOLS
Operate on Genomic Intervals
Fetch Alignments/Sequences
GENOMICS ANALYSIS

<



Dataset - Datatypes

Common binary formats:

e data: generic binary format

e zip, tar: archives

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

¢ rdata: statistical computing program R

e bam, wig, bigwig: sequence alignment

96
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Dataset - Datatypes

Sequence file formats:

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

>sequencel
atgcgtttgcgtgcatgcgtttgecgtgcatgegtttgegtgcatgegtttgegtyg
C

atgcgtttgcgtgce

>sequence?
tttcgtgcgtatagtttcgtgecgtatagtttcgtgecgtatagtttcgtgecgtata
g

tggcgeggt

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

@SEQ_ID
GATTTGGGGTTCAAAGCAGTATCGATCAAATAGTAAATCCATTTGTTCAACTCACAGTT
T

+

DUk ((((F*%4) ) 5%5++) (%35%) . 1***—4% 1)) **55CCF>>>>>>CCCCCCCH
5

@SEQ_ID2
GATTTGGGGTTCAAAGCAGTATCGATCAAATAGTAAATCCATTTGTTCAACTCACAGTT

_|_
PUVVHR(C(((F**4) ) $55++) (5%%%) . 1***—+*1 1)) **55CCF>>>>>>CCCCCCC6 97



Dataset - Datatypes

@ Station Biologique
g Roscoff
A

Tools w
search tools 0
& Upload Data
Get Data =
Send Data

Collection Operations
GENERAL TEXT TOOLS

Text Manipulation
Filter and Sort

Join, Subtract and Group

GENOMIC FILE MANIPULATION
_Convert Formats
FASTA/FASTQ
FASTQ Quality Control
" SAM/BAM
BED
VCF/BCF

Nanopore
COMMON GENOMICS TOOLS
Operate on Genomic Intervals
Fetch Alignments/Sequences
GENOMICS ANALYSIS

<
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Dataset - Datatypes

Sequence file formats:

e gff3, bed, genbank: sequence + annotations

track name=pairedReads description="Clone Paired Reads"

bed useScore=1
chr22 1000 5000 cloneA 960 + 1000 5000 O 2 567,488, 0,3512

chr22 2000 6000 cloneB 900 - 2000 6000 0 2 433,399, 0,3601

##gff-version 3

ctgl23 . exon 1300 1500 . +
ID=exon00001
ctgl23 . exon 1050 1500 . +
gff3 ID=exon00002
ctgl23 . exon 3000 3902 . +
ID=exon00003
##FASTA
>ctgl23
cttctgggcgtacccgattctcggagaacttgccgcaccattcececgectt
g

tgttcattgctgcctgcatgttcattgtctacctcggctacgtgtgget

http§://genome.ucsc.edu/FAQjFAQformat.htmI#format3
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Dataset - Datatypes

@ Station Biologique
m® Roscoff
A

e On upload, datatype can be detected or user specified.

Download from web or upload from disk

Regular Composite Collection Rule-based

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

Name Size Type Genome Settings

8 lqueryifa 31k8 |[Auto-de.. Q| &

’ /_\ i \
Auto-detect
ab1

agilentbrukeryep.d.tar
agilentmasshunter.d.tar
arff

asn1

asn1-binary
Type (setall):| ° voal:| . Additional ... |

LlChoose local files BChoose remote files [#'Paste/Fetch data Pause Reset
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Dataset - Datatypes

e Change the datatype of a dataset

Edit dataset attributes

= Attributes £ Convert £ Datatypes

Change datatype

New Type

tabular

& Permissions

) Detect datatype

trk

trr

tsv

ttl
twobit
txt

uniprotxml

# Change datatype

History c+mos
search datasets 0 o

Trinity example

4 shown

4034 KB D®e

4:Trinityondata2an ® 4" X
d data 1: Gene to
ipts map

7 lines
format: tabular, database: ?

LD LTI
L Z T~
FNTEETEETE

BSOS ? »e

TRINITY_DN2_ @ g1 TRINITY_ONZ_c@ gl i1
TRINITY_DN1_ @ g1 TRINITY_ON1 @ gl i1
TRINITY_DNS_c1_g1 TRINITY_ONS_c1 gl i1
TRINITY_DN@ @ g1 TRINITY_DNG_ @ gl i1

TRINITY_ON® c@ g2 TRINITY_DNG C@_g2_i1

3: Trinityondata2and @& ¢ X
data 1: Assembled Tran

scripts 10 1
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Dataset - Datatypes

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

A
History c+me
Trinity de novo assembly of RNA-Seq data (Galaxy <y Favorite B Versons ~ Options
Version 2.9.1+galaxy?2) search datasets e o
Are you pooling sequence datasets? Trinity example
Yes v 2 shown, 2 deleted
Paired or Single-end data? 20 RD 2®e
Paired-end v ~
2: reads.right.fq (O 4
Left/Forward strand reads 100 sequences
D O No fasta, fastgqsanger or fastqsanger.gz dataset available. 2 F e = e
uploaded fastgsanger file
BSOw? »e
* (©51DFRANXX128284:1:188: 18404 : 3878/2

CTCAAATGETTAATTCTCAGGCTGCARATATTCGT TCAGGATGEAMG
(--left) +

. CeCCCCCCOACCOCCOCCCCCCCCCCCCCCCCCCCCCCoooooooco
Right/Reverse strand reads
(B51DFRAMXX186284 1 1:188: 18497 :13422/2

D | O No fasta, fastqsanger or fastqsanger.gz dataset available. N 3 = < >
1: reads.left.fq @ 4 x
100 sequences
i format: fastq, database: ?
(--right) uploaded fastgsanger file
i ?
Strand specific data B&Ou? » e
' No (©51DFRANXX188284 : 1: 100: 18494 : 3878/ 1 102

ACTGOATCCT GRARAGANTCAATGETGECCGEAAMGTGTTTTTCAAN
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Dataset - Datatypes

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

History c+me

Trinity de novo assembly of RNA-Seq data (Galaxy <y Favorite B Versons ~ Options
Version 2.9.1+galaxy?) search datasets (2 X %)
Are you pooling sequence datasets? Trinity example
Yes = 2 shown, 2 deleted
Paired or Single-end data? 20 RD 2®e
Paired-end v A
2: reads.right.fq (O 4
Left/Forward strand reads 100 sequences
© | 0 || No fasta, fastgsanger or fastgsanger.gz dataset available. e |l e e
uploaded fastgsanger file
@SEQ ID W P »e
GATTTGGGGTTCAAAGCAGTATCGATCAAATAGTAAATCCATTTGTTCAACTCACAGTT - [rocenenssaan
T T TCTCAGRCTGOAMTATTCGTTCAGGATGGAMG
+ JoCOOCCOCCOOECaOCCaECaaCCaaeaaeeaacs:
PYUX ((((X*F*4) ) $3%++) ($%%%) . 1x**—4* 1 1)) **55CCE>>>>>>CCCCCCCH [ .
5
@SEQ_IDZ bft.fq ® 4 %
GATTTGGGGTTCAAAGCAGTATCGATCAAATAGTAAATCCATTTGTTCAACTCACAGTT ;:e,sdatabase: )
ik -

lcs/introduction/tutorials/galax | e

2SS ) (5555 CCT CCCCCTTH

y-intro-ngs-data-manadment/tutorial.htmi#introduction-to-séquencing-data 103
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o
Hands-on

TOOLS (sequence G

files manipulation)
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Tools (sequence files manipulation) — Hands-on

Part 1:

You have sequencing data from your favorite species. You
want to check the quality of your sequences and to map on

the reference genome.
Case of Drosophila melanogaster (dm)
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Tools (sequence files manipulation) — Hands-on

Part 1:

You have sequencing data from your favorite species. You
want to check the quality of your sequences and to map on

the reference genome.
Case of Drosophila melanogaster (dm)

. RNAseq
Reads quality _
mapping
control ; :
Raw data Reference :
FastQC : bam files
Paired genome
g l
RnaSTAR Additionnal
MUltIQC output files
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Part 1:

Tools (sequence files manipulation) — Hands-on

You have sequencing data from your favorite species. You
want to check the quality of your sequences and to map on
the reference genome.

Case of Drosophila melanogaster (dm)

1.
2.
3.

Look into the description of the tool FastQC, what is its purpose ?
Does it takes compressed files ? ".gz"

Which encoding of the file (in FastQC results, basic statistics) ? =>
edit if needed the datatype of your reads files

Look at mapping tools, map your reads on genome with RNA STAR.

What is the default parameter of the option "Maximum ratio of
mismatches to mapped length" in RNA STAR ?

How to map on another reference genome or assembly release ?
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Tools (sequence files manipulation) — Hands-on

Part 2:

You have new sequences that you want to compare with
the gene and protein databases from your favorite species
(BLAST).

Case of Drosophila melanogaster (dm)

Create new history

Import CDS and peptide sequences databases
Import query sequences

Make BLAST databases

Run BLAST against the CDS database

Run BLAST against the protein database

S o
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Tools (sequence files manipulation) — Hands-on

Part 2:

You have new sequences that you want to compare with
the gene and protein databases from your favorite species
(BLAST).

Case of Drosophila melanogaster (dm)

Create new history

Import CDS and peptide sequences databases

Import query sequences

Make BLAST databases Bilast --> NCBI BLAST+ makeblastdb
Run BLAST against the CDS database

Run BLAST against the protein database

S o
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Tools (sequence files manipulation) — Hands-on

Part 2:

You have new sequences that you want to compare with
the gene and protein databases from your favorite species
(BLAST).

Case of Drosophila melanogaster (dm)

Create new history

Import CDS and peptide sequences databases

Import query sequences

Make BLAST databases Blast --> NCBI BLAST+ makeblastdb

Run BLAST against the CDS database  Blast --> NCBI BLAST+ blastn
Run BLAST against the protein database

S o
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Tools (sequence files manipulation) — Hands-on

Part 2:

You have new sequences that you want to compare with
the gene and protein databases from your favorite species
(BLAST).

Case of Drosophila melanogaster (dm)

Create new history

Import CDS and peptide sequences databases

Import query sequences

Make BLAST databases Bilast --> NCBI BLAST+ makeblastdb

Run BLAST against the CDS database  Blast --> NCBI BLAST+ blastn
Run BLAST against the protein database  Bilast --> NCBI BLAST+ blastx

S o
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DATASET COLLECTION
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Dataset collection

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

113



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
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Dataset collection

Select multiple datasets as input

Workflow: Find exons with the highest number of features

Exons

D O 1: exons.bed

Features

Multiple datasets

exons.bed

P Run Workflow

v 4 =
A 1 &=
&

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

& R

Expand to full workflow form.

History

search datasets

Galaxy initiation -
multiple datasets

3 shown

10.72 MB

3: repeats.bed
2: snps.bed

1: exons.bed

[ N IR

00

B®®

(ORP 4
(ORP 48 4

(O 48 4
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Dataset collection

Select multiple datasets as input

Successfully invoked workflow Find exons with the highest number of features - 2 times.

o

This workflow will generate results in multiple histories. You can observe progress in the history
multi-view,

View Report 1 &
7 of 7 steps successfully scheduled.
5 of 5 jobs complete,
Download BioCompute Object
» Inputs
» Steps

View Report2 &
7 of 7 steps successfully scheduled.
5 of 5 jobs complete.
Download BioCompute Object
» Inputs
» Steps

History

search datasets

Galaxy initiation -

c+ms
00

multiple datasets

5 shown, 2 deleted, 6 hidden

11.61 MB D®e

12: Top 5 exon IDs OW 4B

7: Top 5 exon IDs O 2

3: repeats.bed OW 2B

2: snps.bed O 4B

1: exons.bed @ & %
116




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 (any number of
datasets bundled as a single entity, i.e. minimize clutter)

117
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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 (any number of
datasets bundled as a single entity, i.e. minimize clutter)

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

— List of dataset pairs
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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 (any number of
datasets bundled as a single entity, i.e. minimize clutter)

— 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
using the same settings
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Create a collection from datasets in your history

History cem Mistory oM History oM History Fo R - A1a)
o (=) o =)
from history from history from history from history
6 shown 6 shown & Ahowr | 6 shown
85.25 M8 w3 85.25 M8 AN 85.25 M8 AN 4
6. patientfi.fq Al | Nore For all selected Al None For all selected
5. patients.fq [ & patient6fq [y Hdedatases
Unhide datasers
4 patientd.fg 8 5 patient5.fg B i Delete datasets
B 4 patientdfg B 4 Undelete datasets
3 patientife Permanently delete datasets
Z patient2fa & Xnsiensdfe 4
1 natientlte [V 2 patient2.fq 2 7 Buid Dataset Par
Build List of Dataset Pairs
[0 Xpatientlfq ¥ l:patientlfq I8

> > > >
History com| History com
o < Back to from history
{
Create a collection from a list of datasets from history patients
1 shown, & Mgden | # Vst of detasens |
85.25 M8 e
Cotlections of datasets are permanent. ordered lints of datasets that can be passed 10 100l and workfows  More heip 7 X »
w hat af dutaseis natient6.fq - 7
Start aver patient5.fq - 4
Qatants g
patientd.fq - 7
saats. fy
patient.fq - 7
oaventd. fo
pasentd to patient2.fq - 2
patientl.fg - 4

oanentl fo

anentl ty S

Mide original elements” [

FD .
2 120




Dataset collection
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A

Renaming

) < Back 10 paired from history < Back 10 paired from history =]

paired from history patients controls| paired from history
o B < i e cotecon | B i o e cotecion | S
85.25 MB EA AGH ta AS 85.25 M8 Yee
7: patients x ’ Z controls x
& list of dataset pairs matientl paventl a list of 3 dataset pairs
| & pair of dataseny & pair of datasets
patient2 patient2
A pair of datasets a pair of datasets
patient3 patientd
‘ a pair of datasets a pair of datasets
A. B. e D.
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Dataset collection

%) < Back to paired from history < Back 1o paired from history o
paired from history patients patients paired from history
1 shown, 6 hidden | @ list of paired datasets 2 hist of paired datasets 1 shown, & hidden
85.25 MB Ca K #controis x #controls §5.25 MB e
7: patients x atientl 7: patlents x
a list of dataset pairs B a list of 3 dataset pairs
e : | controls |
patient2
& pakr of datasets
patientd
a par of datasets
A. B. C. D.
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Dataset collection
Use a collection as input

NCBI BLAST+ blastx Search protein database with translated o Eavorite
nucleotide query sequence(s) (Galaxy Version 0.3.3)

¥ Options

Nucleotidg query sequence(s)

D O 12: queries
his is a batch mode input field. Separate jobs will be triggered for each dataset
selection
(-query)
Subject database/sequences

BLAST database from your history

Protein BLAST database

i O L I s 8: protein BLAST database from data 2 v 2

Query genetic code
1. Standard

(-query_gencode)

Type of BLAST

© blastx - Traditional BLASTX to compare translated nucleotide query to protein database
O blastx-fast - Use longer words for seeding, faster but less accurate

(-task)

Set expectation value cutoff

0.001

(-evalue)
Output format
Tabular (extended 25 columns)

I s rnd)

History c+Os

search datasets

blast hands-on 2022

8 shown, 10 hidden

66.36 MB

00

B®®

13: NCBI BLAST + blastn across ¢ X

ollection 12
a list with 5 items

12: queries x
a list with 5 items
11: blastx query5.favs '‘pr @ ¢ X
otein BLAST database fro
m data 2°
10: megablast query5.fa [ORP 48 4
vs 'nucleotide BLAST data
base from data 1’
9: nucleotide BLAST data @ 4 X
base from data 1
8: protein BLAST databas @ ¢ X
e from data 2
2: Drosophila_melanogast ® ¢ X
er.BDGP6.22.pep.all.fa.gz
1: Drosophila_melanogast @& ¢ X
er.BDGP6.22.cds.all.fa.gz
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A Dataset collection

Use a collection as input

History c+ms
search datasets 0 0

blast hands-on 2022
9 shown, 10 hidden
66.36 MB Gl X

q Executed NCBI BLAST + blastx and successfully added 5 jobs to the queue.

The tool uses 2 inputs:

* 12: queries
« 8: protein BLAST database from data 2

It produces 5 outputs:

¢ 20: blastx query5.fa vs ‘protein BLAST database from data 2’ 19: NCBI BLAST+ blastx acros X £
« 21: blastx query4.fa vs ‘protein BLAST database from data 2’ s collection 12
« 22: blastx query3.fa vs 'protein BLAST database from data 2’ St within fars
« 23: blastx query2.fa vs ‘protein BLAST database from data 2’
¢ 24: blastx query1.fa vs 'protein BLAST database from data 2’ 13: NCBI BLAST + blastn acros X
s collection 12
You can check the status of queued jobs and view the resulting data by refreshing the History a list with 5 items
panel. When the job has been run the status will change from ‘running'’ to 'finished’ if
completed successfully or 'error' if problems were encountered. 12: queries X

a list with 5 items

11: blastx query5.favs @ ¢ X

o Tool recommendation ‘protein BLAST databas

You have used ncbi_blastx_wrapper tool. For further analysis, you could try using the &t cate s

following/recommended tools. The recommended tools are shown in the decreasing order of
their scores predicted using machine learning analysis on workflows. Therefore, tools at the top
may be more useful than the ones at the bottom. Please click on one of the
following/recommended tools to open its definition.

10: megablast query5.f ® ¢ X
a vs ‘nucleotide BLAST
database from data 1°

9: nucleotide BLASTda @& ¢ X
tabase from data 1

8: protein BLAST datab @ ¢ X
ase from data 2

2: Drosophila_melanog @ &' X
aster.BDGP6.22.pep.all.

NCBI BLAST+ blastx ~@—————@ Tabular-to-FASTA fa.gz 124,
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Use dataset collection tools

Tools o
search tools o
X Upload Data
Get Data -
Send Data

e . https://training.galaxyproject.org/training-material/topics/galaxy-interface
ollection Operations

iy /tutorials/collections/tutorial.html#collection-operations
Text Manipulation

Filter and Sort

Join, Subtract and Group
GENOMIC FILE MANIPULATION
Convert Formats
FASTA/FASTQ

FASTQ Quality Control
SAM/BAM

BED

VCF/BCF

Nanopore

COMMON GENOMICS TOOLS
Operate on Genomic Intervals

Fetch Alignments/Sequences
GENOMICS ANALYSIS

Ve


https://training.galaxyproject.org/training-material/topics/galaxy-interface/tutorials/collections/tutorial.html#collection-operations
https://training.galaxyproject.org/training-material/topics/galaxy-interface/tutorials/collections/tutorial.html#collection-operations
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Use-case: RNA-seq analysis

Condition 1 Condition 1 Condition 1
(a collection) |a collection) |a collection)

counts

/

(HiSat/STAR) (htseq_count)
E— E—

Condition 2 Condition 2 Condition 2
(& collection) [a collection) {acollection)
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https://training.galaxyproject.org

/training-material/topics/galaxy-i
nterface/tutorials/collections/tut
orial.html

‘; Galaxy Trainin%'smg Galaxy and Managing your Languages Help Extras  Search Tutorials
a

ta v v v

Using dataset collections

Authors: ’ Anton Nekrutenko &% Add Contributions!

® Questions: @ ®
« How to manipulate large numbers of datasets at once? -
© Objectives:
e Understand and master dataset collections
X Time estimation: 30 minutes
= Level: Intermediate =

£ Supporting Materials:
(D Datasets W¢GTN Video Library ~
) Last modification: Nov 16, 2021
&I5 License: Tutorial Content is licensed under Creative Commons Attribution 4.0 International License The GTN Framework is
licensed under MIT

Here we will show Galaxy features designed to help with the analysis of large numbers of samples. When

Getting data you have just a few samples - clicking through them is easy. But once you've got hundreds - it becomes

very annoying. In Galaxy we have introduced Dataset collections that allow you to combine numerous

Crestinga paired datasets in a single entity that can be easily manipulated.

dataset collection

Processing data
organized as a G tt s d t
collection e I n g a a

Collection First, we need to upload datasets. Cut and paste the following URLs to Galaxy upload tool (see a @ Tip on
operations how to do this below).

Frequently Asked

i
Questions https://zenodo.org/record/5119008/files/M117-bl_1.fq.gz

Feedback https://zenodo.org/record/5119008/files/M117-bl_2.fq.gz
https://zenodo.org/record/5119008/files/M117-ch_1.fq.gz
https://zenodo.org/record/5119008/files/M117-ch_2.fq.gz
https://zenodo.org/record/5119008/files/M117C1-bl_1.fq.gz

e ol o R e ol e e i e (P (o Bl ol v wmy Suun S e

Citing this Tutorial


https://training.galaxyproject.org/training-material/topics/galaxy-interface/tutorials/collections/tutorial.html
https://training.galaxyproject.org/training-material/topics/galaxy-interface/tutorials/collections/tutorial.html
https://training.galaxyproject.org/training-material/topics/galaxy-interface/tutorials/collections/tutorial.html
https://training.galaxyproject.org/training-material/topics/galaxy-interface/tutorials/collections/tutorial.html
https://training.galaxyproject.org/training-material/topics/galaxy-interface/tutorials/collections/tutorial.html
https://training.galaxyproject.org/training-material/topics/galaxy-interface/tutorials/collections/tutorial.html

Hands-on
COLLECTION @
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Collection — Hands-on

Part 2:

You have new sequences that you want to compare with
the gene and protein databases from your favorite species
(BLAST).

Case of Drosophila melanogaster (dm)

Create new history

Import CDS and peptide sequences databases

Import query sequences

Make BLAST databases

Run BLAST against the CDS database

Run BLAST against the protein database

Create a dataset list with all the query sequences

Run BLAST against the CDS database on the dataset list

© NSO O W=
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WORKFLOW
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[ Exons ] / bedtools # Datamash 0 > x A Select first 0 > x
Intersect intervals

output (input) ) Sort Query

‘ O outfile (input)

[0 Datamash on input
dataset(s) (tabular)

[ Features

output (input) two Datasets

) Compare

out_file1 (input)

e A workflow is a sequence of tool operations
and parameters

e A workflow is built to be replayed
(more or less strict)
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k) Sort Query
‘ O outfile (input)

8 File A to intersect with B

B File B to intersect with A

eeeeeee O output (input, bed)

output (input)

out_file1 (input)

e Extracted from a history

e Built manually by adding and configuring tools
using the canvas

e Imported using an existing shared workflow
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output (input) ) Sort Query

‘ O outfile (input)

out_file1 (input)

Why would you want to create workflows?
e Re-run the same analysis on different input data sets
e Change parameters before re-running a similar analysis

e Make use of the workflow job scheduling (jobs are
submitted as soon as their inputs are ready)

e Share workflows for publication and with the community
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A

Our workflow with Galaxy

Find exons with the highest number of features

& bedtools /& Datamash 2> X A Select first 0 > x

Intersect intervals

output (input) Input tabular dataset Sort Query

[J Datamash on input [ outfile (input)

dataset(s) (tabular)

[ Features # Compare o >
two Datasets

output (input)

%) Compare

out_file1 (input)

— 100% r
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Workflow

From history

I ne Toliowing Ilist contains eacn 1tool tnat was run 1o create tne aatasets In your current nistory. riease seliect tnose tnat RS T ™ LLI v

you wish to include in the workflow. History Actions w

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

Share or Publish

Workflow name

Workflow constructed from history 'tuto-galaxy-intro-101

i [
Extract Workflow >
Check all Uncheck all

Set Permissions

Create Workflow

: D X
Tool History items created Make Private i
Resume Paused Jobs
1 Exons.bed > & X
Treat as input dataset Dataset Actions
> X
T ‘Exons.bed Copy Datasets s
ata Fetc
(> Collapse Expanded Datasets > &* X
This tool cannot be used in workflows |
2 SNPs.bed Unhide Hidden Datasets > & X
v . i
& Treat as input dataset Delete Hidden Datasets
‘SNPs.bed Purge Deleted Datasets B
># X
Downloads ‘
bedjools Intersect intervals O 3 bedtools Intersect intervals on data 2 and > & X
Indlude "bedtools Intersect intervals” in workflow data 1 Export Tool Citations
Export History to File
Datgmash
(> | 4 Datamash on data 3 Beta Features
In¢lude "Datamash" in workflow
Use Beta History Panel
Sort}
= . > | 5 Sort on data 4 135
nt histry 1€ "Sort" in workflow < >
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Workflow

From history

I ne Toliowing Ilist contains eacn 1tool tnat was run 1o create tne aatasets In your current nistory. riease seliect tnose tnat RS R

R R AR
you wish to include in the workflow. History Actions w

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

Workflow name Share or Publish

'Workflow constructed|from history ‘tuto-galaxy-intro-101' Show Structure

i [
Extract Workflow ®
Create Workflow Check all Uncheck all

Set Permissions

: D X
Tool History items created Make Private i
Resume Paused Jobs
1 Exons.bed > & X
Treat as input dataset Dataset Actions
> X
T ‘Exons.bed Copy Datasets s
ata Fetc
(> Collapse Expanded Datasets > &* X
This tool cannot be used in workflows |
2 SNPs.bed Unhide Hidden Datasets > & X
v . i
& Treat as input dataset Delete Hidden Datasets
‘SNPs.bed Purge Deleted Datasets B
># X
Downloads ‘
bedtools Intersect intervals O 3 bedtools Intersect intervals on data 2 and > & X
Include "bedtools Intersect intervals” in workflow data 1 Export Tool Citations
Export History to File
Datamash
(> | 4 Datamash on data 3 Beta Features
Include "Datamash" in workflow
Use Beta History Panel
Sort
= . > | 5 Sort on data 4 136
it history 1€ "Sort" in workflow < >
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A Workflow

Workflow manager

— Galaxy France A Workflow Visualizev Shared Data~ Help~ User~

Search Workflows =+ Create X, Import
Name ¢ Tags ¢ Updated Sharing © Bookmarked *
\ ¥ Find exons with the highest P 7 days 0
number of features ago
¥ Galaxy initiation training ®» a year ago O

2020 - tools hands-on 1234

v Galaxy initiation training ’) a year ago ]
2020 - tools hands-on TEST3

v Galaxy initiation training .) a year ago O
2020 - tools hands-on TEST2

v Galaxy initiation training .) a year ago O)
2020 - tools hands-on TEST



87 ) Station Biologique
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A Workflow

Workflow manager

Galaxy France A Workflow Visualize~ Shared Data~ Help~ User~

Search Workflows =+ Create 2 Import
Name v Tags v+ Updated + Sharing + Bookmarked ~
\ ¥ Find exons with the highest .) 7 days ) u
number of features ago
@ Edit
Ema, o
& Copy 34
& Download
e 1g ‘) a year ago () u
ST3
¢ Share
@ View g 3 a year ago 0 u
@ Delete 2
¥ Galaxy initiation training .) a year ago ) n

2020 - tools hands-on TEST

/

137f6e29f70be
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Roscoff

- Workflow

Edit a workflow: attributes

Find exons with the highest number of features S B F s P

Name

Find exons with the highest number «

Version
2: Jan 4th 2022, 7 steps s
/ bedtools D > x #” Datamash D 2> x
; Intersect intervals Annotation
output (input) —®&) Input tabular dataset

b File A to intersect with B .

[0 Datamash on input f
P File B to intersect with A dataset(s) (tabular) i

A

[ output (input, bed) These notes will be visible when this

@ Features 18

workflow is viewed.
output (input)

License

Specify a license for this workflow.

Creator
Add a new creator - either a person or an
organization.

Tags
»

Apply tags to make it easy to search for
7 and find items with the same tag.

- 100% + 139



Workflow

@ Station Biologique
g Roscoff
A

Edit a workflow: drag and drop

Find exons with the highest number of features

[ Exons ] / bedtools /& Datamash & Select first

Intersect intervals

output (input) Sort Query

[0 Datamash on input O outfile (input)

dataset(s) (tabular)

[ Features

# Compare
output (input) two Datasets

}) Compare

out_file1 (input)

— 100% +
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Workflow

@ Station Biologique
g Roscoff
A

Edit a workflow: drag and drop

Find exons with the highest number of features

/ bedtools D > x 0D > x

Intersect intervals

/& Datamash & Select first

output (input) 2 Input tabular dataset Sort Query

File A to intersect with B

[0 Datamash on input O outfile (input)

dataset(s) (tabular)

File B to intersect with A

O output (input, bed)

[ Features

output (input)

/& Compare
two Datasets

Compare

against

out_file1 (input)

- 100% +
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Workflow

@ Station Biologique
g Roscoff
A

Edit a workflow: delete a noodle

Find exons with the highest number of features

/& bedtools / Datamash D > x & Select first D > x

Intersect intervals

output (input) }) Input tabular dataset Sort Query

File A to intersect with B

[J Datamash on input O outfile (input)

dataset(s) (tabular)

File B to intersect with A

D) Features O output (input, bed)

output (input)

# Compare D >

é twc Datasets
(-4 Cgmpare %

@) against

out_file1 (input)

- 100% +
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Workflow

@ Station Biologique
g Roscoff
A

Edit a workflow: add a tool

Tools Find exons with the highest number of features

search tools 0

every row A

 bedtools / Datamash D > x

Replace column by values .
Intersect intervals

which are defined in a convert
file

output (input) }) Input tabular dataset k) Sort Query

File A to intersect with B

[0 Datamash on input
dataset(s) (tabular)

O outfile (input)

Sort a row according to their
columns

File B to intersect with A

[ Featires O output (input, bed)

Column Regex Find And

Replace output (input)

Regex Find And Replace

Replace parts of text F Compare o >

Concatenate datasets tail-to- two Datasets
head (cat)

Compare & Selectfist 0B > X

@ against

Text reformatting with awk

b) File to select

Select first lines from a

dataset (head) out_file1 (input) outfile (input) r
Replace Text in entire line

¥ = 100% Sr

| e ey | B e i e e 2 S s |
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Workflow

@ Station Biologique
g Roscoff
A

Edit a workflow: add a noodle

Tools Find exons with the highest number of features

search tools 0

every row A

O Exons D > x / bedtools D > x / Datamash D > x & Sort D > x
Replace column by values :
£ | ! g . Intersect intervals
which are defined in a convert output (input) > ) 12 Input tabular dataset 2 Sort Query ) from
[}
file ” ile A to intersect with B . o S
[J Datamash on input [ outfile (input) > foll

Sort a row according to their ile\& to intersect with A dataset(s) (tabular) >

columns

[}l outpyt (input, bed)

\J

[ Features

Column Regex Find And
Replace output (input)

]

/& Compare D >

Regex Find And Replace

Replace parts of text

Concatenate datasets tail-to- [ two Datasets |
head (cat)
Text reformatting with awk
€ against £) File to select

Select first lines from a

dataset (head) out_ﬁle1 (input) > outfile (mput) > r
Replace Text in entire line

W g e, b - 100% +
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Workflow

»@ Station Biologique
g Roscoff
A

Edit a workflow: hide intermediate steps

Find exons with the highest number of features

1 ® (] y bedtoo [

output (input)

£ OUEP o€ hidden Vi N:]
O 9) a
0 ow outp Wlth A
M Fe - 0 O dutput (input, bed)

Datama (L
Input tabular dataset

O patamash on input
set(s) (tabular)

output (input)

- 100% +

0 [ / ele |k
Sort Query from

[ ¢utfile (input)

out_file1 (input)

# Compare Do >

two Datasets
) Compare
(> against

out_file1 (input) >

145



Workflow

@ Station Biologique
g Roscoff
A

Edit a workflow: set or release a parameter

Find exons with the highest number of features

S Bz s »

/ bedtools D > x

Intersect intervals

/& Datamash D 2> x

& Select first D > x

Input tabular dataset Sort Query

Y File A to intersect with B

[0 Datamash on input
dataset(s) (tabular)

O outfile (input)

P File B to intersect with A

O output (input, bed)

two Datasets

) Compare

out_file1 (input)

7

- 100% o r

/ Select first lines from &~
a dataset (Galaxy Version
1.0.1)

Label

Add a step label.

Step Annotation

Y

Add an annotation or notes to this
step. Annotations are available when a
workflow is viewed.

[2] & Select first

5

lines
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Workflow

@ Station Biologique
g Roscoff
A

Edit a workflow: set or release a parameter

Find exons with the highest number of features

/ bedtools D > x

Intersect intervals

/& Datamash D > x

& Select first D > x

Input tabular dataset Sort Query

}) File A to intersect with B

[0 Datamash on input
dataset(s) (tabular)

O outfile (input)

b File B to intersect with A

O output (input, bed) /& Compare

two Datasets

) Compare

out_file1 (input)

— 100% o=

S B =z s b

/& Select first lines from &
a dataset (Galaxy Version
1.0.1)

Label

Add a step label.

Step Annotation

4

Add an annotation or notes to this
step. Annotations are available when a
workflow is viewed.

[2] &> Select figst

Set at Runtime

lines
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Workflow

@ Station Biologique
g Roscoff
A

Edit a workflow: rename the outputs

Find exons with the highest number of features

& Select first D > x

# bedtools D > x

Intersect intervals

/& Datamash D 2> x

Input tabular dataset Sort Query

) File A to intersect with B

[0 Datamash on input
dataset(s) (tabular)

O outfile (input)

2 File B to intersect with A

O output (input, bed)

two Datasets

) Compare

out_file1 (input)

- 100% +

$ Bz s P
Upon completion of this step, delete
non-starred outputs from completed

workflow steps if they are no longer
required as inputs.

Configure Output: 'out file1' @

Label

This will provide a short name to
describe the output - this must be
unique across workflows.

Rename dataset

Top 5 exon IDs

This action will rename the output

dataset. Click here for more

information. Valid input variables are:
e input (from)

Change datatype

148
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@ Station Biologique
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~
Find exons with the highest number of features 4 Z |& b
Upqn cERSIRIIEININ < stqp, delete A
nor}-stafted outpu om cpmpleted
& bedtools D > x & Select first D > x workflow steps if they are no longer
Int Yinterval required as inputs.
et oshins Input tabular dataset Sort Query
P File A to intersect with B ) o Configure Output: 'out file1" @
[J Datamash on input O outfile (input)
}) File B to intersect with A dataset(s) (tabular) Label
O output (input, bed) # Compare
two Datasets . .
This will provide a short name to
) Compare describe the output - this must be
unique across workflows.
o Rename dataset
out_file1 (input)
Top 5 exon IDs
7 This action will rename the output
dataset. Click here for more
information. Valid input variables are:
e input (from)
t Change datatype
= | 100% |+ Y
> >
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A Workflow

Run a workflow

— Galaxy France A Workflow Visualizev Shared Data~ Help~ User~

Search Workflows =+ Create X, Import
Name ¢ Tags ¢ Updated Sharing © Bookmarked *
\ ¥ Find exons with the highest P 7 days 0
number of features ago
¥ Galaxy initiation training ®» a year ago O

2020 - tools hands-on 1234

v Galaxy initiation training ’) a year ago ]
2020 - tools hands-on TEST3

v Galaxy initiation training .) a year ago O
2020 - tools hands-on TEST2

v Galaxy initiation training .) a year ago O)
2020 - tools hands-on TEST



Workflow

@ Station Biologique
m® Roscoff
A

Run a workflow

w History c+me
x) Workflow: Find exons with the highest number of features spuiniaicels 00

Galaxy initiation -

1: Exons ® "
0 1: Exons workflow
s O o 1: Exons.bed v s 2 =) 2 shown
3.71 MB » e
[ 2: Features (O}
2: repeats.bed LON b
0D o 2: repeats.bed v X =
1: Exons.bed @ ¢ X
/ 3: bedtools Intersect intervals (Galaxy Version 2.30.0) RN
#/ 4: Datamash (Galaxy Version 1.1.0) BN
/ 5: Sort (Galaxy Version 1.1.1) =
/& 6: Select first (Galaxy Version 1.0.1) (O]
Select first
20
lines
from
[#' Dataset has a header
> y 151
falce



Workflow

@ Station Biologique
m® Roscoff
A

Run a workflow

w History c+me
x) Workflow: Find exons with the highest number of features spuiniaicels 00

Galaxy initiation -

1: Exons ® "
0 1: Exons workflow
s O o 1: Exons.bed v s 2 =) 2 shown
3.71 MB » e
[ 2: Features (O}
2: repeats.bed LON b
0D o 2: repeats.bed v X =
1: Exons.bed @ ¢ X
/ 3: bedtools Intersect intervals (Galaxy Version 2.30.0) RN
#/ 4: Datamash (Galaxy Version 1.1.0) BN
/ 5: Sort (Galaxy Version 1.1.1) =
/& 6: Select first (Galaxy Version 1.0.1) (O]
Select first
20
lines
from
[#' Dataset has a header
> y 152
falce



Workflow

@ Station Biologique
m® Roscoff
A

Run a workflow

w History c+me
x) Workflow: Find exons with the highest number of features spuiniaicels 00

Galaxy initiation -

1: Exons @@=
0 1: Exons workflow
s O o 1: Exons.bed v s 2 =) 2 shown
3.71 MB » e
[ 2: Features (O}
2: repeats.bed LON b
0D o 2: repeats.bed v X =
1: Exons.bed @ ¢ X
/ 3: bedtools Intersect intervals (Galaxy Version 2.30.0) RN
#/ 4: Datamash (Galaxy Version 1.1.0) BN
/ 5: Sort (Galaxy Version 1.1.1) =
/& 6: Select first (Galaxy Version 1.0.1) (O]
Select first
20
lines
from
[#' Dataset has a header
v 5 153
falce



@ Station Biologique
Roscoff

- Workflow

Run a workflow

ke History S4+mMme
o Successfully invoked workflow Find exons with the highest number of features.

o search datasets 9 0

You can check the status of queued jobs and view the resulting data by refreshing the History

pane, if this has not already happened automatically. Galaxy initiation -
workflow
- . . 7 shown
:,+ Invocation 1...
7 of 7 steps successfully scheduled. 3.71 MB » e
0 of 5 jobs complete....

> Inputs

> Steps © 7: Top 5 exons X
© 6: Top 5 exon IDs X
© 5:Sortondata4 i
© 4: Datamash on data 3 X
© 3: bedtools Intersectint @ ¢ X
ervals on data 2 and data 1

2: repeats.bed (OW 2 4

1: Exons.bed @ 4 X

v 154



@ Station Biologique
Roscoff

- Workflow

Run a workflow

w History S+me
o Successfully invoked workflow Find exons with the highest number of features.

a search datasets e o

You can check the status of queued jobs and view the resulting data by refreshing the History

pane, if this has not already happened automatically. Galaxy initiation -
workflow
& " 4 shown, 3 hidden
View Report 1 &
7 of 7 steps successfully scheduled. 5.97 MB U®e
5 of 5 jobs complete.
Download BioCompute Object A
> Inputs 7: Top 5 exons @ & X
> Steps ~
6: Top 5 exon IDs @ gZ X
2: repeats.bed @ 4 X
1: Exons.bed @ & X
v 155



Workflow

Super-workflow

e Possible
5
- —

e Impossible (until now)

For / While

156



Last but not least!

SHARE

157



biologist «<» biologist

e Sharing histories or datasets
— With or without linked workflow

158



bioanalyst < biologist

e Sharing workflows
— Pre-configured parameters

— With or without release parameters (set at
runtime)

e According to the user-end knowledge

159



bioinformatician < bioinformatician

e Sharing tools ,scripts and wrappers
— Toolshed

160
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Station Biologique
Roscoff

History

() Make History accessible
@ ) Make History publicly available in Published Histories

A This History is currently accessible via link.
Anyone can view and import this History by visiting the following URL:

@z & urlhttps://usegalaxy.fr/u/lgueguen/h/galaxy-initiation---workflow

Share History with Individual Users

You have not shared this History with any users.

Share with a user

Share or Publish History "Galaxy initiation - workflow’

History

search d

Galaxy ir
workflov

4 shown, 3 h

5.97 MB

7:Top 5 ex
6: Top 5 ex
2: repeats.

1: Exons.b:

o+qo

History Actions

Copy

Share or Publish

Show Structure
Extract Workflow
Set Permissions
Make Private

Resume Paused Jobs
Dataset Actions

Copy Datasets

Collapse Expanded Datasets
Unhide Hidden Datasets
Delete Hidden Datasets

Purge Deleted Datasets

Downloads

I’ rr [T
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A

Workflow

? Galaxy France A Workflow \isualize¥ Shared Data~ Help~ Userv &

Search Workflows =+ Create X, Import
Name v Tags ¢ Updated < Sharing © Bookmarked +
~ Find exons with the highest ®» 24 minutes ) u
number of features ago
Z Edit
& Edi 1g .) a year ago ) u
& Copy 34
& Download
5 Ravima 1g ’) a year ago ) u
13
—Ew g ®» a year ago @) u
@ Delete 2
¥ Galaxy initiation training ’) a year ago O u

2020 - tools hands-on TEST

17137f6e29f70be



»@ Station Biologique
Roscoff

A

Workflow: mode

: Galaxy France /ﬁ‘ Workflow Visualize ¥ Shared Data~ Help~ Userv &

Go back to Workflows List
Workflow ' Find exons with the highest number of features'

Share

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

Make Workflow Accessible via Link Re Stri Cted CO m 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 AI | th e G a I aXy Se rve r u Se rS

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

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 workflow in SVG format

Export to the www.myexperiment.org site.

myExperiment username: 163
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A

e Get shared histories

Galaxy France A

Workflow Visualize” Shared Data~ Help~ Userv QB 2ss Using 3%

Histories shared with you by others =~ '0995¢in 2 lgueguen@sb-roscoftfr

Preferences |
Name Datasets Created Last Updatedt  Custom Builds |
wRoN No items f
Individual .
Datasets
Histories

Histories shared with me

~ Arrmvint and cavnd Aata

Galaxy France A

Workflow Visualize ¥ Shared Data~ Help~ User™ I8 Using 3%

PU bllshed HiStories Data Libraries

search name, annotation, owner, an

Workflows

Advanced Search

L Visualizations
P u b I I C Name

Pages Owner
Rustenholz - DE Sangiovese dc244f268e004c7d9977de
Rustenholz - DE Barbera Refosco dc244f268e004c7d9977de

164



Station Biologique
Roscoff

e Get shared workflows

Galaxy France 4 Workflow Visualize Shared Datav Helpv User~ & M Using 3%

.
Search Workflows 4+ Create £ Import
Name ¢ Tags Updated Sharing ©+ Bookmarked <
u u ¥ Find exons with the highest number of features ’) 3 days D u
Individual
v Galaxy initiation training 2020 - tools hands-on 1234 » a year ago O u
v COVID-19: variation analysis on ARTIC PE datav0.2  [eNErEd IGulE” 6 months O [ » |
The workflow for lllumina-sequenced ARTIC data builds covid19.galaxyproject.org X ago
on the RNASeq workflow for paired-end data using the
®

same steps for mapping and variant calling, but adds
extra loaic for trimmina ARTIC primer seauences off reads

Galaxy France A \Workflow Visualize~ Shared Data~ Help~ User> &

Published Workflows Data Libraries

Histories
search name, annotation, owner, and
Workflows
Advanced Search : S
Visualizations I Access published resources

P u b I I C Name Pages Annotation

Bordeaux-Global-ESl-pos ¥
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A

e Import shared

Galaxy France A Workflow Visualizev Shared Data~ Help~ Userv &

About this History o

Histories ruthor ml

search datasets e o

Rustenholz - DE Sangiovese

dc244f268e004c7d9977deab86a1cf4e

Dataset Annotation
Related Histories
A
9: Sangiovese_3_htseq.txt @ All published histories
Published histories by
8: Sanaiovese 2 htsea.txt @ Ae244f2686004c7d0077draRRAA 1 fde

-T Galaxy France A Workflow Visualize~ Shared Data~ Help~ User> &
Tools o : History c+oe
Published Workflows
search tools 0 WO rkfl OWS search datasets 9 0
search name, annotation, owner, and Q
2. Upload Data Advanced Search Galaxy initiation -
workflow
A Name Annotation ]
Get Data 4 shown, 3 hidden
Bordeaux-Global- e
Send Data Run 5.97 MB
Collection Operations C—E'ega“S-P“b“C
e 7: Top 5 exons @ 4 X
GENERAL TEXT TOOLS e ReNTE2 B

166
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@ Station Biologique

Roscoff

Y -

LEVEL SELECT

Level 5

. Share tools and descriptions in the ToolShed
Level 4
. Launch tools autonomously

. Use advanced parameters
. 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 colleagues Level 2-5
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Hands-on

WORKFLOW
AND SHARE
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CNRS UPMC

T . . . S
‘@ Station Biologique ‘; Galaxy Training! Introduction to Galaxy Analyses Languages ¥ Help ~ Extras v Search Tutorials

Roscoff

Galaxy 101

Authors: £ Saskia Hiltemann @ Nicola Soranzo Clemens Blank @ Anton Nekrutenko
° Bjérn Grining & Anne Pajon &P Helena Rasche = & Add Contributions!

® Questions: @ ®
¢ Which coding exon has the highest number of single nucleotide polymorphisms (SNPs) on human chromosome =
227
© Objectives:
¢ Familiarize yourself with the basics of Galaxy
¢ Learn how to obtain data from external sources
¢ Learn how to run tools
e Learn how histories work
e Learn how to create a workflow
¢ Learn how to share your work
& Time estimation: 1 hour
& Level: Introductory /&
[ Supporting Materials:
& Topic Overview slides [ Datasets «§ Workflows ¢ GTN Video Library ~ &} Available on these Galaxies ~
) Last modification: Nov 17, 2021
&8 License: Tutorial Content is licensed under Creative Commons Attribution 4.0 International License The GTN Framework is
licensed under MIT

Introduction

Introduction

Setting the stage:

Exons and SNPs This tutorial aims to familiarize you with the Galaxy user interface. It will teach you how to perform basic tasks
Analysis such as importing data, running tools, working with histories, creating workflows, and sharing your work.
.. . Galaxy
https://training.galaxyproject.org | management £ Results may vary
.. . . . T
/t raining-m ateria l/top I CS/I ntrOd uc onensen Your results may be slightly different from the ones presented in this tutorial due to differing versions of
tion/tutorials/galaxy-intro-101/tu ng;leon:sy Rk tools, reference data, external databases, or because of stochastic processes in the algorithms.
torial.html Feedback
Agenda

Citing this Tutorial


https://training.galaxyproject.org/training-material/topics/introduction/tutorials/galaxy-intro-101/tutorial.html#locating-exons
https://training.galaxyproject.org/training-material/topics/introduction/tutorials/galaxy-intro-101/tutorial.html#locating-exons
https://training.galaxyproject.org/training-material/topics/introduction/tutorials/galaxy-intro-101/tutorial.html
https://training.galaxyproject.org/training-material/topics/introduction/tutorials/galaxy-intro-101/tutorial.html
https://training.galaxyproject.org/training-material/topics/introduction/tutorials/galaxy-intro-101/tutorial.html
https://training.galaxyproject.org/training-material/topics/introduction/tutorials/galaxy-intro-101/tutorial.html

CONCLUSION
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ﬁ Key points on Galaxy

e Easy-to-use graphical user interface for often
complex command-line tools

e Keeps a full record of your analysis in a history

e Workflows enable you to repeat your analysis
on different data

e Galaxy can connect to external sources for
data import and visualization purposes

e Galaxy provides ways to share your results and
methods with others
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Best practices

e Regularly free space with "Purge Deleted
Datasets "or" Delete Permanently "

e On usegalaxy.fr, if you need support (issue,
request for a tool...), please open a subject on
https://community.france-bioinformatique.fr/

c/galaxy/8

172


https://community.france-bioinformatique.fr/c/galaxy/8
https://community.france-bioinformatique.fr/c/galaxy/8

@ Station Biologique
m® Roscoff

Now, choose your favorite Galaxy!

130+ platforms for using Galaxy: https://galaxyproject.org/use
[Servers, clouds, deployable resources]

GENERAL PURPOSE:

ZIFB
~ “usegalaxy.fr, usegalaxy.org, usegalaxy.eu, usegalaxy.org.au

DOMAIN SPECIFIC:

LIFB e IFB
Metabarcoding: Metabolomics:

IFB
Proteomics: |{

>
SBR-tools: AB‘iMS ChlP-seq: * ° GalaxEast

% Catalog of French Galaxy tools:
173

http://galaxycat.france-bioinformatique.fr



https://webtools.sb-roscoff.fr/
https://galaxyproject.org/use
https://usegalaxy.fr/
https://workflow4metabolomics.usegalaxy.fr/
http://www.galaxeast.fr/
https://nebula.curie.fr/
https://proteore.usegalaxy.fr/
https://metabarcoding.usegalaxy.fr/
http://galaxycat.france-bioinformatique.fr/

L i
To go further

e On your own: L 1
.. . oS ¥
— Training materials: Ne!

https://galaxyproject.github.io/training-material

— Interactive tours of Galaxy:
https://usegalaxy.fr/tours

e Training courses:

RNAseq analysis
AB4|MS d ¥ RNAseq Roscoff, France ?

with Galaxy

General purpose
(data-intensive Minneapolis, USA July 2022
biology and Galaxy)

Galaxy Community
Conference (GC(C)

2022 (closed),

Workflow4Experimenters Metabolomics Europe 2023



https://galaxyproject.github.io/training-material
https://usegalaxy.fr/tours
https://abims.sb-roscoff.fr/training/courses
https://abims.sb-roscoff.fr/training/courses
https://galaxyproject.org/gcc/
https://galaxyproject.org/gcc/
https://workflow4metabolomics.org/events
http://workflow4metabolomics.org/

@ Station Biologique

Roscoff

Please complete the evaluation questionnaire!

END
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