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Introduction

- OBJECTIFS:

 Savoir faire une analyse via galaxy
« Savoir gérer les résultats d’'une analyse
« Savoir partager des résultats d’analyse

« Savoir créer et partager un protocole d’analyse
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Galaxy en bref




« Conviviale : Outil web

 Accessible : aucune expérience en programmation n’est requise

» Reproductible : les utilisateurs peuvent facilement refaire une analyse (ou
suivre un protocole)

« Echange (partage) : Les utilisateurs peuvent partager toutes leurs creations
(données, protocole d’analyse, Pages explicatives)

« Evolutif : Ajout régulier de nouveaux outils, amélioration réguliére de I'interface
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Acceés direct au cluster

Tools

Analyze Data

Interface et compte
utilisateur indépendants

du poste client

Metagenomic analyses

= Fetch taxonomic representation

= Sumrmarize taxonomy
= Draw phylogeny
= Find diagnostic hits

= Find lowest diagnostic rank

= Poisson two-sample test

FASTA manipulation

= Compute sequence length

Filkter sequences by length

Concatenate FASTA alignment
by species

FASTA-to-Tabular converter

Tabular-to-FASTA converts
tabular file to FASTA format

FASTA Width formatter

RE&DNA converter

Collapse sequences

NGS: OC and manipulation W

FASTOC: FASTQ/SAM/BAM

= Fastge: Fastge QC using FastQo

fram Pahrabharm

_S.outh 6 reen
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7121 INVA

Bioversity

@écirad

Wico

History

.South Green”

bioinformatics platform

Welcome to e GALAXY

... at your disposal as part of the services provided by SouthGreen

Centralisation et partage
des données et des
analyses

1
1 ) Requests for making new tools available shall
: be addressed to admin.bicinfo@cirad.fr

V18

0 bytes

astg].fastgsanger

ermpty

format: txt, database: 7

Info: The uploaded file is ermipty

617

1: @ %
Galany2-[IqB6 GCCAAT LOO3 R2.f

The GALARY project iz supported in part by HSE NHGRL
and the Huck Institutes of the Life Sciences,

Utilisable depuis

n'importe quel poste
connecté a internet
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Boite a outils

Galaxy - Vue générale

Menu de navigation

Fetch taxonomic representation

Sumrnarize taxonomy
= Draw phylogeny
= Find diagnostic hits

= Find lowest diagnostic rank

= Poisson two-sample test

FASTA manipulation

= Compute sequence length

Filkter sequences by length

Concatenate FASTA alignment
by species

FASTA-to-Tabular converter

Tabular-to-FASTA converts
tabular file to FASTA format

FASTA Width formatter

RE&DNA converter

Collapse sequences

NQS: OC and manipulation
STQC: FASTQ/SAM/BAM

.South G reen
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@ cirad

ol ) L

Panneau d’affichage
(Configuration de programme ou

visualisation des résultats)

:_j FRequests for making new tools available shall
be addressed to admin.bicinfo@cirad.fr

B fed ﬁ
Galaxy2-[IgB6 GCCAAT LDO3 R2.
astg].fastgsanger
ermpty
format: txt, database: 7

Info: The uploaded file is ermipty

617

The GALARY project is supported in part by HSE MHGRL
and the Huck Institutes of the Life Sciences,

Données/Résultats




Galaxy - Boite a outils

Tools

search tools

Recently Used
Get Data

Les outils sont nombreux,
et classés par catégories
Send Data

@D Outils testés et maintenus par Southgreen

Convert Formats

Evolution

» FastME , a distance tree builder
(M], BioNJ, NNI or SPR
optimized)

® La version original de Galaxy est livrée
avec des dizaines d'outils.

= PhyML , a ML tree builder

= BAP-Green , a species/gene
tree reconciler

s 501 r, aspecies/gene tree
reconciler

® La plateforme Southgreen a ajouté des
dizaines d'outils supplémentaires.

» Mutate Codons with SMPs

ESTtik

Filter and Sort
Gene/Protein prediction

SAT

NGS: Quality Control

MNGS: Mapping

MGS: 5AM /BAM Manipulations
MGS: SMP Detection

Protein Structures

Seguence comparisons

® Un outil de recherche par mot clef est
disponible.

QR  Outils installés sur le Galaxy original

bioinformatics platform



Galaxy - Vue générale

Tools

Metagenomic analyses

= Fetch taxonomic representation

= Sumrmarize taxonomy
= Draw phylogeny
= Find diagnostic hits

= Find lowest diagnostic rank

= Poisson two-sample test

FASTA manipulation

= Compute sequence length

Filkter sequences by length

Concatenate FASTA alignment
by species

FASTA-to-Tabular converter

Tabular-to-FASTA converts
tabular file to FASTA format

FASTA Width formatter

RE&DNA converter

Collapse sequences

NGS: OC and manipulation W

FASTOC: FASTQ/SAM/BAM

= Fastge: Fastge QC using FastQo

fram Pahrabharm

_S.outh 6 reen

bioinformatics platform

|

E 4

et o e
o OGO

@dcirad A INRA Wi

éouth _

bioinformatics platform

Welcome to S GALAXY

Panneau d’affichage
(Configuration de programme ou

visualisation des résultats)

‘:_j FRequests for making new tools available shall
be addressed to admin.bicinfo@cirad.fr

The GALARY project is supported in part by HSE MHGRL
and the Huck Institutes of the Life Sciences,

History *
(V1=

0 bytes

1 @R

Galaxy2-[IgB6 GCCAAT L0003 R2.f
astg].fastgsanger

ermpty

format: txt, database: 7

Info: The uploaded file is ermipty

617




Galaxy - Panneau d’affichage
D ———

Consulter la liste de mes historiques personnel

Voir le contenu de mon fichier préféré dans le
panneau d’'affichage

Configuration et exécution d’'un programme

['utilisation

Cette liste n‘est pas exhaustive, vous découvrirez d’autres possibilités pendant
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Galaxy - Vue générale

Tools

Analyze Data

Metagenomic analyses

= Fetch taxonomic representation

= Sumrmarize taxonomy
= Draw phylogeny
= Find diagnostic hits

= Find lowest diagnostic rank

= Poisson two-sample test

FASTA manipulation

= Compute sequence length

Filkter sequences by length

Concatenate FASTA alignment
by species

FASTA-to-Tabular converter

Tabular-to-FASTA converts
tabular file to FASTA format

FASTA Width formatter

RE&DNA converter

Collapse sequences

NGS: OC and manipulation b
FASTQC: FASTQ/SAM/BAM

= Fastge: Fastge QC using FastQo

7121 INVA

Bioversity

@écirad

Wico

.South Green”

bioinformatics platform

Welcome to e GALAXY

... at your disposal as part of the services provided by SouthGreen

S ) U 1

1
! In order to figure out which tools were made
: available by our team, please activate the "tool

I search" functionality from the Cptions drop-down and
: type "southgreen” in the lookup filter,

L e e e e e e e e e e e e e e e e e e e e e e e = = —_
e e el i 1
! 1
1 ) Requests for making new tools available shall f
: be addressed to admin.bicinfo@cirad.fr !

1
L e e e e e e e e e e e e e e e e e e e e e e === = -

The GALARY project iz supported in part by HSE NHGRL
and the Huck Institutes of the Life Sciences,

fram Pahrabharm

.South - reen
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=
B fed ﬁ

Galaxy2-[IgB6 GCCAAT LDO3 R2.
astg].fastgsanger

ermpty
format: txt, database: 7

Info: The uploaded file is ermipty

617

Données/Résultats




Galaxy - Historiques des analyses

History Lists

Saved Histories
Histories Shared with Me .
History
Current History
Create New

Clone Clean FASB}Q/ 37.6 MB
P -
Copy Datasets . . . . s
o Concatenate dataset@% Visualisation du fichier
Share or Publish

n data 13 and data 14

Extract Workflow 5: Cutadaptondata 2 @(¢ ye—> Modification des attributs du fichier
Dataset Security { Report)
Show Deleted Datasets
Show Hidden Datasets 3: Cutadaptondatal & '5? Suppression du fichier
{Report)

Purge Deleted Datasets

Show Structure . :
_ Historique courant
Export to File
Delete
Delete Permanently

Other Actions

Import from File

La notion d'historiques multiples est trés importante pour gérer ses résultats

Ne jamais utiliser de caractéeres accentués dans le nom des fichiers ou
historiques ainsi que dans les annotations.
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Galaxy - Historiques des analyses

Saved Histories

| search history names and tags L!\|
Advanced Search

] Name Datasets Tags Sharing Size on Disk Created Last Updated *

His fﬂr}‘ Lists [J  Formation fevrier + 0 Tags 0 bytes ;%r;gg, less lthan d

istorl Listes des historiques e
Saved HISI‘.OI'IES O Analyse NSLTPs + 0 Tags 98 bytes ?3%22, 1 minute ago
Histories personnels O Unnamed history ~ 0 Tags 4.0 Mb Apr a8 Apr23, 2012
Current History Clone of 'Unnamed history’ ~

shared by Apr 23,
C te N o ‘dominigue.this@supagro.inra.fr |I| 0 Tags 56-1 Mo 2012 Apr 23, 2012
reate New {active items only)

Clone [J  Unnamed history = |Z| 0 Tags 0 bytes ;%nlgg, Feb 09, 2012

Copy Datasets
Share or Publish

Extract Workflow

Dataset Security

Show Deleted Datasets

Listes des historiques

Show Hidden Datasets

publiés

Purge Deleted Datasets

Show Structure -—
S Gala Analyze Data Workflow Shared Data

Export to File

Delete

Published Histories

Delete Permanently

Published Histories
Published Workflows

| search name, annotation, owner, and tag u%|

Other Actions Advanced Search

Import from File

MName Annotation Owner Community Rating Community ~
RC2 rogeriomerces
RCZ FormationZ8 reynaldo
imported: )
RC4 workflow LS

- - RC3 alexis mruiz

[-] . .
i Unnamed history formationl2
.S outh (3 reen

bioinformatics platform



Galaxy - Historiques des analyses

Galaxy utilise des codes couleurs pour la gestion des fichiers

Using 3.4 GB

MRS Saved Histories History 5
| add a) |Search history names and tags Q, W= R
Convert Formats Advanced Search agota_data 65.2 MB
GNPANNDT ;
[] wame Tags Sharing Size on Disk Created Last Updated : Stat & 79: Output file, snp @ g%

ormation
Conwert blastp o

add product to E

78: Output file, snp @& § 2
notype MAF

SNiPla | I Unnamed history |' J 0 Tags 0 bytes 012 '~ 23 hours ago
s nddResdGrouplnteSam Add read

group into a sarm alignment

#¢ 77: Output file, snp @ § &
3.7 GB May 07, peg 21, 2012 information

.| [ arcad_warkflow_hig_d

MGS: SMP Detection
SMIPLAY UTILITIES

- #e 76: Dutput file, snp @ § 3
| I gwas_test |~ I — 39,9 MB

2012 Dec 21, 2012 genotype MAF
» addReadGrouplntoSarm Add read
group into a sam alignment T . May O, 75: Dutput file, sn @ %]
O I galaxy_test | ] 20 0Tags 521 M8 201z Mev 13, 2012 information
BACCHUS Pipeline 966 lines
LIL' TOOLS O | unnamed histary | ~ | 0 Taas 0 bytes 2;;201’ Oct 01, 2012 format; txt, database: 2
= ndd gene columnn Ajouter une wW®0 @B

.South G reen
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Galaxy - Historiques des analyses

.South G reen

History Lists

Saved HistorieH G TCIAESE T il
le panneau de gestion
des historiques

search history hames

Saved Histories
Histories Shared with Me

[1 Mame Datasets Tags Sharing Size on Disk Created Last Updated - Status

less

. than a less than a current
Current History Selectionnez les 0Tags D [piE=e minute  minute ago history
- - . ago
Create New historiques a 2 dave
Clone supprimer 0 Tags 0 bytes g0 y ~ ¢ hours ago
Copy Datasets ~ 6
. IGC2 combine * 0 Tags 590.0 Mb hours ~ 5 hours ago
Share or Publish ago
Extract Workflow [0 19010 clean Data ~ 38.6 Gb 32“0”134’ 3 days ago
Dataset Security
[0 Igo9 Clean Dats « 38.0 Gh ;uunlgél-, 3 days ago
Show Deleted Datasets
Show Hidden Datasets [0 Ig9g Clean Data « 28,0 Gh ;Uuﬂlg‘h 3 days ago
Purge Deleted Datasets [0 1997 Clean Data « 25.4 Ghb Jganlg‘I-, 3 days ago
Show Structure 1un 04
[0 1006 Clean Data + 26.9 Gb ‘3 days ago
Export to File 201z
Jun 04,
Delete [0 Ig0s Clean Data = 21.9 Gb 5012 2 days ago
Delete Permanently [0 Ig94 Clean Data « 35,2 Gh ;Uuﬂlg‘h 3 days ago
Other Actions un 04
. [1 Ig0z Clean Data « 27.7 Gh ' 3 days ago
Import from File 2012
O 28.6 Gb Jguunlg4, 3 days ago
O 20,2 Gb ;1;{231’ 2 days ago
O arcad test dats - 0Tsas 2.6 Gb ARr 2% g0 11, 2012
2012
A
[0 Cleaning NGS felix l Suppression Suppression May 07, 2012
temporaire définitive
[0 galaxy test = May 07, 2012

For 0 selected histories: | Rename || Delete || Delete Permanently || Undelete |




Galaxy - Historiques des analyses

Saved Histories
Close Advanced Search Panneau de gestion
hame: a des historiques
tags: Q|
sharing: private | shared | accessible | published | all
[ status:  active | deleted | all
O . L . ize on Disk Created LastUpdated - Status
Cliquez ici pour voir les |
- - - Bss
historiques temporairement thana lessthana current
supprimeés minute  minute ago history
ago
[0 Unnamed history 0 bytes ggdoays ~ 4 hours ago
~ G
[0 15C3 combine + 590.0 Mb hours ~ 5 hours ago
ago
[ 19010 Clean Data ~ 38.6 Gb un B4 3 days ago
2012
[0 1009 Clean Data + 38.0 Gh JunD4, 4 days ago
2012
[0 Igo2 Clean Data + 28.9 Gh W04 2 Haye ago
2012
[0 I1g07 Clean Data ~ 25,4 Gh Tun 04, o days ago
2012
[0 o006 Clean Data « 26,9 Gh Jun D4, 4 days ago
2012
[0 1005 Clean Data « 31.9 Gh lun D4, 4 days ago
2012
[0 Ig04Clean Data + 35.2 Gh Jun 4, 4 days ago
2012
[0 1902 Clean Dats ~ 27.7 Gh Jun 04, 3 days ago
2012
[0 1002 Clean Data « 28.6 Gh lun D4, 4 days ago
2012
[0 101 Clean Data « 30.3 Gh May 31, 5 days ago
2012
O arcad test data ~ 2.6 Gh AR 24 gun 11, 2012
2012
O Cleaning NGS feliz + 416 Mb May 07, May 07, 2012
2012
[l galaxy test « 3.2 Mb May 0% hay 07, 2012




Galaxy - acces aux données

Les données peuvent étre chargées depuis votre ordinateur local

—_— - - )
- Galax‘v Analyze Data Workflow Shared Data Admin ,50(]“1 ereen
bisinformatics platform
Tools | Options ~ | Upload File (version 1. History [ Options ~ |
-
search tools i : H W
o Pour importer depuis votre ve oB
Recently Used I.Aulo—delecl . Unnamed history 4.0 Mb
— Which forma Ssa b ordinateur local
— I 20: PhyML on data 18 @ 3R
» Upload File fromyrour computer 4
able browser Aucun fidnier choisi I 19: PhyML on data 18 @ %%

|P: Due to browser limitations gfloading files larger than 2GB is guaranteed to fail. To upload large files, use the
gcthod (below) or FLEg#®enabled by the site ing

= UCSC Test table browser

@ 3% B8
- S enain browser Pour importer des données depuis ®x %
- Get Microbial Data une autre page web ou par oxx
= BioMart Central server P Copler/coller SRR

= BioMart Test server Here you may specify a list of URLs (one per line) or jpast]
I 14: new.fasta @ 3R

» UCSC Archaea table browser URL/Text:

RIRCEN RicelMartiicelmar . Convert spaces to tabs:

» GrameneMart Central server DYe;
Use this option if you are entering intervals by hand.

= modENCODE fly server

= Flymine server Genome:
= Flymine test server I-Clu:k to Search or Select

= modENCODE modMine server

= Ratmine server =
» modENCODE worm server Aute-detect
» Wormbase server he system will attempt to detect Axt, Fasta, Fastgsolexa, [Gff,
ith headers) formats. If your file is not detected properly fs g
= Wormbase test server some format problems (e.g., different number of columns fpn
data to the format you think it should be. You can also upfpad a o o Z
" EuPathDE server decompressed. - Explication sur les difféerents formats

= EncodeDEB at NHGRI

= EpiGRAPH server AGE

A binary sequence file in "abl' format with a '.abl’ file extyg
| luploading the file.

« EpiGRAPH test server hsion. You must manually select this 'File Format' when

>
L3

= HbVar Human Hemoglobin I
Variants and Thalassemias TH. . - v

.South G reen
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Galaxy - acces aux données

Les données peuvent étre chargées depuis des bibliotheques partagées

Analyze Data Workflow Shared Data Admin .South Llreenu
bicinformatics platform

<. Galaxy

Data Library “Formation” Bt

Acces aux bibliotheques
Published Histories

Published Workflows
Data type

Jeux de donnees utilises dans les formations Southgreen

[ Name Message Date uploaded File size
[ b [ Annotation gene +

[ b [ Annotation transcriptome +

Q w | TR ET T - Donnees pour |'initiation a Galaxy

hier fasta utilise dans la demaonstration de Galaxy fasta 2012-02-06 15.2 Kb

O b =sne ~
O b [ TD Annotation 2012 ~

For selected datasets: | Import to current history |3

) TIP: You can download individual library datasets by selecting "Download this dataset" from the context menu (triangle} next to each dataset's name.

TIP: Several compression options are available for downloading multiple library datasets simultaneously:

e gzip: Recommended for fast netwark connections
« bzip2: Recommended for slower network connections (smaller size but takes longer to COMpPress)
« zip: Not recommended but is provided as an option for those who cannot open the above formats

Gestion fine des droits d’acces aux données

.South G reen
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Galaxy - Workflows

Un workflow est un enchainement d'outils paramétreés, ils sont partageables et publiables

Uszing 3.4 GB

Tools

Options ¥ Workflow Canvas | Workflow AR {imported from uploaded file) Options +

-

Paramétrage

| search toals )| i

Input dataset %

Get Data "Aditi
. output Canvas d ed|t|0n
end Data
Sy File to groom
TooLs Q Groomer Cutadapt Data input 'input_file' (fastq)
File tog

Convert Formats Fastq file to trim Input FASTQ quality scores

output_file (fastgsanger, fastqessanger,

- type: ¥
i . . rt (txt

Evolution fastgsolexa, fastqillurnina) repert (txt) ® To be set at runtime

i output
Filter and Sort P Advanced Options:
Fetch Sequences = rest_output Filter FASTQ ® | Show Advanced Options |
GenefProtein prediction too_short_output FASTQ File Output FASTQ quality scores
sNiPlay untrimmed_output autput_file type: ¥

| Sanger {recommended) W |

Population Analysis

ESTtik I:orce Quality Score encoding:

SaT : Ascn v
FASTQ de-interlacer $8 ASCIL hd

Concatenate datasets $2

NGS: Quality Control ize i .y
Concatenate Dataset FASTOD reads Summarize input data:
NGS: Mapping | Summarize Input s |
= Dataset 1 = Select Reformat read identifier  $2 outputl_pairs_file

NGS: SAMfBAM Manipulations

NGS: SNP Detection

" outputl_singles_file Caorl —|
Protein Structures output_file Rename Dataset | »

outputZ_singles_file Diat output_file |[ Create ]

out_filel FASTG reads outputz_pairs_file Cofl | Edit Step Actions

Sequence comparisons
out| | Add actions to this step; actions

(FETATTITES are applied when this workflow
BACCHUS Pipeline step completes,
UNTESTED TOOLS Edit Step Attributes

Annotation f Motes:

ENCODE Tools

Lift-Over FASTO Groomer ® Cutadapt % Filter FASTO ®
Text Manipulation File to groom Fastq file to trim FASTQ File
Join, Subtract and Grou output_file (fastqsanger, fastqcssanger, report (txt) & m;utput file Add an annotation or notes to
B fastgsolexa, fastgillumina) - this step; annotations are
- output available when a workflow is
E Input dataset % rest_output viewsd.
I uth What it does

S autput too_short_output ¢ m | IS
bioinformatics platform™ =~ | untrimmed_output &=




Galaxy - Workflows

Lors de la construction d’un workflow vous pouvez décider des fichiers qui seront visibles
dans I'historique aprés I'analyse.

Workflows Canvas | Workflows ARCAD Stepl

Si rien n’est coché

tout est coché

Ce fichier ne sera pas visible
dans I'historique.
L'utilisateur devra afficher les
fichiers cachés pour le voir

BAM-to-SAM pcd
Mucleotide query sequUence | 4 CleanMapping x4
» BAM File to Convert ) i
output_bam (bam) £ sam file to filker
output_intervals (txt) outputd (sam) outfile (sam) &
log (twt) \
BaM Index Statistics o

Ce fichier apparaitra
dans l'historique apres

B&M dataset to generate statistics
for

IFanalyse
¥ htrnlfile (htrml)
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Exercices - niveau 0

Créer un nouvel historique puis le renommer exemplel

Importer le fichier exemple.fastq depuis la bibliothéque partagée shared data -> formation ->
galaxy dans votre historique.

Importer le fichier adapters.txt depuis le lien



http://gohelle.cirad.fr/phylogeny/formation/adapters.txt
http://thaliadb.cirad.fr/formation/adapters.txt

Exercices — niveau 1

1. Créer un nouvel historique puis le renommer analysel, copier le fichier exemple.fastq et
adapters.txt.

2. Faites un résumé du contenu de votre fichier en utilisant I'outil fastgc.
3. Utilisez I'outil cutadapt pour supprimer les adaptateurs contenu dans le fichier adapters.txt

4. Utiliser l'outil filter fastq (ARCAD) pour supprimer, les séquences qui ont une taille inférieur a
60 et une qualité moyenne de 35.

5. Refaites la question 2 en utilisant la sortie de la question précédente, voyez-vous des différences ?

6. Transformer le fichier fastq en fasta, puis faites un blastn sur nt, la sortie doit étre au format
XML.

7. Appliquer I'outil XML4Blast2GO sur le résultat du blast puis lancer Blast2GO sur le résultat.

.South G reen
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Exercices — niveau 10

1. A partir des questions « niveau 1 » créer un workflow qui va réaliser toutes les étapes.

2. Lancer votre workflow, sur le fichier de départ de I'exercice analyse. (n’oubliez pas de créer un
nouvel historique et de le renommer analyse_en_chaine)

3. Observez-vous une différence entre les deux méthodes ?
4. Partager votre workflow avec I'utilisateur ‘felix.noma@cirad.fr’

5. Attendez le signal de l'instructeur pour arréter le partage.

.South G reen
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Merci de votre attention
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