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INTRODUCTION A GALAXY

Concepts, Principe, Présentation



Concept de base

- Portail web d’analyse de données initialement génétique

- Interface web permettant d’utiliser les outils utilisable en ligne
de commandes sans coder

s N g OmME J

PP e xve B

Galaxy by GenOuest

= NCBI BLAST+ blastn version 0.0.22 = History co

RAD hohenloe 2010 :

searen toois ° Nucleotide query sequence(s):
query sequence(s) Population genomics of
ke parallel adaptation in
Send Data Subject database/sequences: threespine stickicback using
et dat « sequenced RAD tags de novo
METADATA MANAGEMENT | | Local sl BLAST cotabase - i,
1SA-Tab toolkit = Nucleotide BLAST database:
46: total outputzip @ (3
A = with STACKS ; populations on
NGS ; SNPs analysis Type of BLAST: data 38 and data 40
1GS: Assemb @ .
iy megatiast . 0%
Metagenomics toolkit biastn 431 romilog wil =
blastn-short 38 and data 40
Fasta to OTUS dc-magabiast T
. 44: structure fle with
At dal Manipulation Set expectation value cutoff: :
python /opt/shed_tools sanger —o dataset_61554.dat’ --sanger --ascii ot 0.001 38 and data 40
Alignment
et output format: 431 phylip.dog file with @ ' 3t
Data management Tabulee {extended 25 cohwns) 38 and data 40
BIOGEMOUEST COMMUNITY Advanced Options:

e Hide Advanced Options = 42: phylip file with @ 0 3
QIL Detestion STACKS : populations on data.
Genetics Graphics m 38 and data 40
MOLECULAR BIOLOGY 413 vl fle with @0 n

1 Bullding Loci SIACKS ; populations on data.
1651 Buliding L Note, Database searches may take 3 Substantial amount of time, For large INput datasets it 1s advisable to alow overnight 38 and data 40
NCBIBlast processing
Blat 40: total_outputaip @ 7 %
primer design i

N what it does on data 36, data 36, and data
primer design and test

Search a nucleotide database using a nucleotide query, using the NCBI BLAST+ blastn command kne toal. Algorithms inchude a8
GENETICS blstn, megabiast, and discontiguaus megablst
o . e 29 resuklog with @ ¢ B
contigs assembly ou can also search against a FASTA fle of sublect (targer) sequences. This is not advised because it is siower (anly one ‘STACKS 1 De nove map on
population genetics CPU i used), but more mportantly gives e-values for pairwise Searches (very smal e-values which wl ook overly data 36, data 36, and data 36
. st cases you should instesd turn the other PASTA fie into a database first using makeblastdl and

Mathur toolkit

- Faciliter la réanalyse

- Optimiser les ressources de traitements (calcul, stockage et
réseaux)



Principe de fonctionnemen

-espace partagé
-poste de travail
-cloud ...

Ressources de
stockage

Galaxy by GenOuest

e =l . . -cluster de calcul
— e essoulrcelzs S _poste de travail
= e s m— caict -cloud ...

mr— .,.-.mm- EIRERS  pisas o s " ,

e e —— -l | 1-Té|léversement/upload de la donnée

e I pea—————— el | 2-Recherche et utilisation d’un outil/script
M. Csimmmmmsmessaesesosuec- SRESSRD

3-si besoin de données externes, récupération
9 4-envoi de I'analyse sur calculateur

5-récupération des résultats

6-Enregistrement des données générées
Outils Galaxy :
logiciels éco-

-script R SElaeltes els ) -habitats
-Tadarida données ~climat
externe -géologie ...

informatiques,
scripts R, ...




Présentation

Panneau d’ outils

Historique courant
Barre de menu

Analyse / workflow / Shared data / visualisation

Galaxv bv GenOuest

Espace d’affichage des informations
Formulaire d’un Outil, donnée, historiques sauvegardsés, ...



Présentation : Mode analyse

Analyze Data

Tools & | History c#
e ~ o GenQuest Galaxy server is running
search te [x) search data Q
DATA TRANSFER Unnamed history
Get Data e For any question or tools request, please send an email at support@genouest.org (empty) LYY
Send Data

e This history is empty. You can

load vour own data or get
data from an external source

Archive tools

SYMBIOSE

Metagenomics benchmark
Text Manipulation

Fasta to OTUs

NGS: 454 data Manipulation
Motif - = =

. Atamen GenOuest Bioinformatics platform
NGS: Assembly

NGS: Genome manipulation
Systems biclogy

oo mamnaemen Development, expertise and resources for bioinformatics

GenOuest: Mothur toolkit
KLAST

COLIBREAD
Colib’read tool suite

BIOGENOUEST COMMUNITY
OTL Detection

GENOMICS
Alignment

GENETICS

Primer design

NGS: Contigs assembly
Population genetics

&:IRISA (nzia- N

£ | [ ﬂ If you use this instance to publish, please cite : © >



Présentation : Mode analyse

Download data directly from web or upload files from your disk

Téléverser
(uploader)

des

données




Présentation : Mode analyse

Download data directly from web or upload files from your disk

7 7 You added 5 file(s) to the queus. Add more files or click 'Start’ to proceed.
Téléverser

Name Size Type Genome Settings Status
( u p I oa d e r) L1 Galaxys-[E.fa] fasta 1.2MB [ Autodet. |v]| Q [ unspecified () [+]
des D GusyeoRlme 1AM [Awde [s] Q [ smsected @) [1)

L Galaxy! al.fasta 1.2MB | Autodet. |+ Q [ o ied (7) ||
’
d o n n ees L Galaxy2-[B.fal.fasta 1.4MB [ auto-der. |v| Q |

venant de O Galaxyi-[afalfasta  1.4MB [ Auto-det. |v| @ | unspecified () |+
son PCen
|Oca| (< ZGO Type (setall): | amodmex | Q Genome (setall): | unspesfied (7] v

L L
pa r fl ch Ie r) Choose FTP file Paste/Fetch data Start Pause Reset Close




Présentation : Mode analyse

Download data directly from web or upload files from your disk

7 7 You added 5 file(s) to the queus. Add more files or click 'Start’ to proceed.
Téléverser

Name Size Type Genome Settings Status
(u ploader) O Galsxys-[Efalfasta  1.2MB [ Astoder. |v| Q | unspecfied () |+
d es O Galaxy4-[D.fa].fasta 1.4 MB |M| Q \M\
, e —
d o n n ees O Galaxy2-[Bfelfasta  LAMB [ Autoger. |+| Q | unspedfied (7)

envoyées O colswyi-{Afeliosta  14MB [ Asoder. [z] Q [ unepeched () [x)

précédemm

ent sur le patsotall: [ mmama [ G cemome(setall: [ wnpesreicy 5
serveur FTP s Il e A T
de Galaxy

(pour les

fichiers

>2Go)




Présentation : Mode analyse

Téléverser
(uploader)
des
données en
les rentrant
directement
a la main ou
par
copie/coller
(petits jeux
de données
textes) OU
en copiant
I'URL de la
page web
pointant sur
les données

Download data directly from web or upload files from your disk

You added 5 file(s) to the queus. Add more files or click 'Start’ to proceed.

Size

Type Genome Settings Status

1.2 MB

1.4 MB

1.2 MB

1.4 MB

Galaxy1-[A.fa].fasta 1.4 MB

(s [1) O (_umcei©
(Ao [x] Q [ uected
[wese [z @
(aeie 5] @

Genome (set all): | unspecified (?)




Présentation : Mode analyse

Download data directly from web or upload files from your disk

I ci n 0 u s You added 5 file(s) to the queue. Add more files or click 'Start' to proceed.

Name Size Type Genome Settings Status

’ V4
téléversons Fy———— TN

des O Galaxyd-[Dfalfasta  1.4MB [ Auto-det. |v| Q | unspecfied (?) ||

L Galaxy! al.fasta 1.2MB | Autodet. |+ Q [ o ied (7) ||
’
d o n n ees L Galaxy2-[B.fal.fasta 1.4MB [ auto-der. |v| Q |

venant de O Galaxyi-[afalfasta  1.4MB [ Auto-det. |v| @ | unspecified () |+
notre PC en
|Oca| (< ZGO Type (setall): | amodmex | Q Genome (setall): | unspesfied (7] v

L L
pa r fl ch Ie r) Choose FTP file Paste/Fetch data Start Pause Reset Close




Présentation : Mode analyse

Download data directly from web or upload files from your disk

V4 Y1 an Drag & Drop files into this box.
Téléverser "

Name Type Genome Settings Status

( U p I Oa d e r) L Galaxys-[E.fa].fasta Auto-det... unspecified (7 -]
d e S L Galaxy4-[D.fa].fasta Auto-det... unspecified (7
L Galaxya-[C.falfasta Auto-det... unspecified (7)

’ L)
d o n n ees L Galaxy2-[B.falfasta Auto-det... unspecified (7)

L Galaxy1-[Afa].fasta Auto-det... unspecified (7)

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

Choose local file Choose FTP file Paste/Fetch dat|




Présentation : Mode analyse

= Galaxy / GenOuest

Analyze Data

ler jeu de données de
I’historique courant nommé
« commet metagenomics ... »

DATA TRANSFER
Get Data

Send Data
Archive tools

SYMBIOSE

Metagenomics benchmark
Text Manipulation

Fasta to OTUs

NGS: 454 data Manipulation
Motif

NGS: Alignment

NGS: Assembly

NGS: Genome manipulation
Systems biology

Data management
GenQuest: Mothur toolkit
KLAST

COLIBREAD

Colib'read tool suite

BIOGENOUEST COMMUNITY
OTL Detection

GENOMICS
Alignment

GENETICS

Primer design

NGS: Contigs assembly
Population genetics

PHYLOGENY

Text Manipulation

Next Generation Quality
Phylogenetic Tree
Alignment

Blat

Phylostatistics

METADATA MANAGEMENT
ISA-Tab toolkit

GALAXY TOOLS

m

This dataset is large and only the first megabyte is shown below.
Show all | Save

>0

ARRL R ACCGRAGTCTCTTGCAGT ATGCACAGGAGATCGCGEAGARACCEGRAATCCCCTGETTCGACTGTGACTCTTGGAGCGTCGCTRAATCGCGTCEGTARCTTTARTTT
>2

AR AR AGCEGARTCACTGAAGACGTCATTTCCTCT TCAGARR R AGTTTACCATGTTCTATTCT TGACCCTACGAATCAAGGTTCCGTTTAGCGTETCETTATAGAACAAT
>3

ARRARATACAGTATATGCCCCEARCTAGCCATCCGEATCCCARTAATCARATCACCGTGACTEATGETCAGATATCT TCTCCEEEATTGTGEAGARCGCCTACTTCGTEE
>4

AR AR AR CGECTGAGCATCTGCGACATAAGTATCCCGTACAT TATGTICCATTGTAGT TARCTARATTGTCCTACACTAGCGACCCTARACCACCETTACTCGAGEGCA
>7

AR AR CGETGRTTTGCATGTTAGGCGEARGATCCCARTCCCTTGAAGARTCACGGARGTARGT TACTAGT GAAGGTTACTTTGCGATCTARGGCECTCGTGEETGTCACR
>8

AR ARCTGECTACATTTAGACTTTTCCCAGCCTTGCCTACATGCCTAGCACTGAATCARATACCCGGCTACCGGETAGCGACCCCACAATATCAAGTTGCTTCTCTGAST
>10

AARRAGCAGTCGEAAGACCTTIAGCTGTCCT TTAGCAGTGACT CTCCGCCCETCTCARTGLARAGAGATICTGCGCATTGCTCCTI TGTCCTARGACACCATTARGCGAAT
»l2

AR ARGTTAGTCCTARATTETGEGCATCEEGTTGECTGAATTAGACTGTGTGATCATATTCTACT TTTCETCGACAGGATCTGEGCCGATTAGGEACATGTARRGTGTCC
>13

ARRARTARGRAAGCCTTACGAGCETTGCGEETTCETTCTATATARGGGCAGTACGTTTAGTTTACCCATCTGAGGTICT TGTTACRACATGEAGTCGACTGTGTCTTTTAC
>14

AR TCCETTTARGTCCACACCCCATATCTTTTGCARGT TACGTCTTCACTIGTETACTGTAGACTGCT GEEEACTAGAGTCCATCGTIGT GACTIARAGEACGCTTIC
>15

ARRARTGRAATGATCCACGCCCEETCAGTETAGATCACTGAGCCTCGGCTAT TCAGCCCATARRRCACARRGCCTGCEEAGCEECGACCTACTAGARRTGCGATCCATCCT
>17
ARRACARRAGCAATTAGCAACGEACGCGRAACTCTCEATCTTACAAGGATACCAGARTAGTTCACCCTGECTGCGCARTGCCGATATTAAGTGTAGECTTCGECCCATTET
»18

AR AGCGATTGAGATTCTARTCCAGCT TGCGACATACTITGTCAGCGATCTGCGCTGTCTARTTTGCATCARGT GTCTATACACGETCCCTCCTCAGGECEEECACE
>1%

ARRRCACTCCCGTATICATGTCIACGTACCGTTATCCACTATTARRTGTACACTAGCTARCAGT GETCAT IGAGTART CARGAT CRARGCGCGAGATGEGEEAGERTTIGLT
>23

AARACCCARGATGACGARTATCTIGETTACTGEET TGACGEEATATARTCATTGCARRRCCTTIT AR ACCTTARAGCCTAGTICTGICTITTAGTTGCCCICGTGE
»25

ARRRCCTEACGIGTAGRTTAGT TACGTCCCCCGRCECATGCARTCGTCCCACACGECAGRTGTGT ICGEACTGERGACARTAGT GCTAGT IGGACTACGECCTATTIGGCE
>26

ARRRCGARGTAGCGEGT TACGTGRRTGET GCCCACT TACGATAGGTTCERAGECTGAGGEECTGTACCACGCCGEACGATTCGIGTICGCCTCCTTGARTCTGATICCCCGT
>23

AARRCGEEACCTGCT ITTITGCTI I TGOGEAGETCART GETTAAGTACGARCCAGCATGCGEEAT GTGECCCCECCART GTGETACCGTTIGGETACTGGATCAGTCCTTIT
»38

ARRRGRTACCTACGCTCCATCTAGAGET TARTAGCGARCCTCTICGCTTCTAGAGCEAGETGECATTCAGCGAGRTGARCCTCTARTCTARGCCCCGRATATCTGACGCRG
>33

ARRLGRTIGCGICTCRAGECGEECT CTARRCACGCTICGCCGEACCARCT ITCTGACRAT ICTGEGACTGTCACTIGCARGECCTIATAGCTITACGGCATICTCCTITCGCC
>40

ARRRGCACTACTCCETTTGRACCATTTGCGCARACAT GATCCCCGCGCEETACGEARCTTTTITACARCECAGGATCTTCTGACCCGETARCATGCTACCTGECGCCTET
>4l

ARRAGCCGEGATGEEIAACTCI I T TACTAT I TGGEGACAAAGCTGCATAGI GACCGECACTCARACATACATIGTART AGTGARATCGGAGAGCACCATGCGCCAGTCEE
>42

ARRAGCGATTTGAGL! GT’ TCAGRR CRCRCCGCRACGETCTTCARCACACRCTGECAGTCTTTRAGRCGTITGRAGTITAGCTIAGTTAT
>43
ARRRGCTEEICCTGCCATTIGATGICOGATGAGCGACT CTTACCCTIGCARRGAGCACARAAGT TATATTCIGATCARTGTCATGCATTITARCATTACTGACAGECTGECE
>44

ARRLGGRAGRTCACAGGAGAAGTAGRCACCTCATCGATGECACGEACCCAGTTCACATATAGEGT GEGGAGCTATCCAGRRGTGGCCATEGTI TTIGTARCTICECGIIAG
>46
ARRLGGGEERRACARCTGARGETCGETGCCGCGATARGCCCET TARCAGGGACGGECCARAGCRTTAGCTIGT TARGRACCGATGCTATGTITATCCGATIGERATGTITGT
>50

History [+ - Jui}
()
Commet metagenomics datasets
comparison
5 shown
& % .
® F X
@ # %
@ & R
@ & X
1: Galaxy5- @ F X

E.fa].fasta m
10,000 sequences
format: fasta, database: 2

uploaded fasta file

O Ll hat

AN TACAETATATGOCCCGAACTAGCCATCOSGATCOCAATE
] . r




Visualisation du ler jeu de
données

Présentation : Mode analyse

= Galaxy / GenOuest

DATA TRANSFER
Get Data

Send Data
Archive tools

SYMBIOSE

Metagenomics benchmark
Text Manipulation

Fasta to OTUs

NGS: 454 data Manipulation
Motif

NGS: Alignment

NGS: Assembly

NGS: Genome manipulation
Systems biology

Data management
GenQuest: Mothur toolkit
KLAST

COLIBREAD
Colib'read tool suite

BIOGENOUEST COMMUNITY
OTL Detection

GENOMICS
Alignment

GENETICS

Primer design

NGS: Contigs assembly
Population genetics

PHYLOGENY

Text Manipulation

Next Generation Quality
Phylogenetic Tree
Alignment

Blat

Phylostatistics

METADATA MANAGEMENT
ISA-Tab toolkit

GALAXY TOOLS

m

This dataset is large and only the first megabyte is shown below.
Show all | Save

>0
ARRL R ACCGRAGTCTCTTGCAGT ATGCACAGGAGATCGCGEAGARACCEGRAATCCCCTGETTCGACTGTGACTCTTGGAGCGTCGCTRAATCGCGTCEGTARCTTTARTTT
>2
AR AR AGCEGARTCACTGAAGACGTCATTTCCTCT TCAGARR R AGTTTACCATGTTCTATTCT TGACCCTACGAATCAAGGTTCCGTTTAGCGTETCETTATAGAACAAT
>3
ARRARATACAGTATATGCCCCEARCTAGCCATCCGEATCCCARTAATCARATCACCGTGACTEATGETCAGATATCT TCTCCEEEATTGTGEAGARCGCCTACTTCGTEE
>4
AR AR AR CGECTGAGCATCTGCGACATAAGTATCCCGTACAT TATGTICCATTGTAGT TARCTARATTGTCCTACACTAGCGACCCTARACCACCETTACTCGAGEGCA
>7
AR AR CGETGRTTTGCATGTTAGGCGEARGATCCCARTCCCTTGAAGARTCACGGARGTARGT TACTAGT GAAGGTTACTTTGCGATCTARGGCECTCGTGEETGTCACR
>8
AR ARCTGECTACATTTAGACTTTTCCCAGCCTTGCCTACATGCCTAGCACTGAATCARATACCCGGCTACCGGETAGCGACCCCACAATATCAAGTTGCTTCTCTGAST

>10

ARARRGCAGTCGGAAGACCTTTAGCTGICCITTAGCAGTGACTCTCCH RCCATTAAGCGAAT
>12

AR ARAGTTAGTCCTARATTETGEGCATCEEETTGECTGAATTAGACT] RTGTARRGTGTCC
Contenu du
ARRARTARGRAGCCTTACGAGCETTGCGEETTCGTTCTATATAA 'GTGTCITTTAC
>14 . .
ARARATCCETTTAAGTCCACACCCCATATCTTITGCAAGTTACGTCT] fl C h I e r PAMGGACGCTTIC
>15

ARRARTGRATGATCCACGCCCGETCAGTGTAGATCACTGAGCCTC! 'GCGATCCATCCT

>17
ARRACARRAGCAATTAGCAACGEACGCGRAACTCTCEATCTTACAAGGATACCAGARTAGTTCACCCTGECTGCGCARTGCCGATATTAAGTGTAGECTTCGECCCATTET
»18
AR AGCGATTGAGATTCTARTCCAGCT TGCGACATACTITGTCAGCGATCTGCGCTGTCTARTTTGCATCARGT GTCTATACACGETCCCTCCTCAGGECEEECACE
>1%
ARRRCACTCCCGTATICATGTCIACGTACCGTTATCCACTATTARRTGTACACTAGCTARCAGT GETCAT IGAGTART CARGAT CRARGCGCGAGATGEGEEAGERTTIGLT
>23
AARACCCARGATGACGARTATCTIGETTACTGEET TGACGEEATATARTCATTGCARRRCCTTIT AR ACCTTARAGCCTAGTICTGICTITTAGTTGCCCICGTGE
»25
ARRRCCTEACGIGTAGRTTAGT TACGTCCCCCGRCECATGCARTCGTCCCACACGECAGRTGTGT ICGEACTGERGACARTAGT GCTAGT IGGACTACGECCTATTIGGCE
>26
ARRRCGARGTAGCGEGT TACGTGRRTGET GCCCACT TACGATAGGTTCERAGECTGAGGEECTGTACCACGCCGEACGATTCGIGTICGCCTCCTTGARTCTGATICCCCGT
>23
AARRCGEEACCTGCT ITTITGCTI I TGOGEAGETCART GETTAAGTACGARCCAGCATGCGEEAT GTGECCCCECCART GTGETACCGTTIGGETACTGGATCAGTCCTTIT
»38
ARRRGRTACCTACGCTCCATCTAGAGET TARTAGCGARCCTCTICGCTTCTAGAGCEAGETGECATTCAGCGAGRTGARCCTCTARTCTARGCCCCGRATATCTGACGCRG
>33
ARRLGRTIGCGICTCRAGECGEECT CTARRCACGCTICGCCGEACCARCT ITCTGACRAT ICTGEGACTGTCACTIGCARGECCTIATAGCTITACGGCATICTCCTITCGCC
>40
ARRRGCACTACTCCETTTGRACCATTTGCGCARACAT GATCCCCGCGCEETACGEARCTTTTITACARCECAGGATCTTCTGACCCGETARCATGCTACCTGECGCCTET
>4l
ARRAGCCGEGATGEEIAACTCI I T TACTAT I TGGEGACAAAGCTGCATAGI GACCGECACTCARACATACATIGTART AGTGARATCGGAGAGCACCATGCGCCAGTCEE
>42

ARRAGCGATTTGAGL! GT’ TCAGRR CRCRCCGCRACGETCTTCARCACACRCTGECAGTCTTTRAGRCGTITGRAGTITAGCTIAGTTAT
>43
ARRRGCTEEICCTGCCATTIGATGICOGATGAGCGACT CTTACCCTIGCARRGAGCACARAAGT TATATTCIGATCARTGTCATGCATTITARCATTACTGACAGECTGECE
>44

ARRLGGRAGRTCACAGGAGAAGTAGRCACCTCATCGATGECACGEACCCAGTTCACATATAGEGT GEGGAGCTATCCAGRRGTGGCCATEGTI TTIGTARCTICECGIIAG
>46
ARRLGGGEERRACARCTGARGETCGETGCCGCGATARGCCCET TARCAGGGACGGECCARAGCRTTAGCTIGT TARGRACCGATGCTATGTITATCCGATIGERATGTITGT
>50

® F X
@ & %X
@ & R
2: Galaxy4-[D.fal.fasta\ @ ¢ x
1: Galaxy5- F %
10,000 sequences

format: fasta, database: 2

uploaded fasta file

B & T hat
=

AN COBAASTCTCTTGCAGTATGOACAGGAGATCR0GEAG

>z

Prévisualisation




Présentation : Mode analyse

Moteur de

= Galaxy / GenOuest

p COmpal

recherche dans ™ =

. commed o
panneau d’outils i

ib'read tool suite
&t Compare Multiple
ETagenomes

‘Workflows
All workflows

Résultat de la
requéte

Read sets

1: Read sats

Formulaire de l'outil

« Options

Dataset

LI

5

4: Galaxy2-[i .fasta
3: Galaxy3-[C.fa].fasta
2: Galaxy4-[D.fa].fasta
1: Galaxy5-[E.fal.fasta

a
a

Accept fasta/fastg/fastqg.gz

Set name

set_name

Please don't use spaces or special characters
+ Insert Read sats

Size of kmers

[ 32

Set the length of used kmers.

Mini shared kmers

Jeu de

données
d’entrée

[ 2

Minimal number of shared kmers.

Read mini length

[o

Minimal length a read should have to be kept.

Mini Shannon index

[o

Minimal Shannon index a read should have to be kept. Float in [0,2.32]

Reads filter options

| default

by default, all reads are kept with no Ns limitation

| »

History [+ - Jui}

[ search datasets [x)]

Commet metagenomics datasets
comparison
5 shown

6.3 MB & % -
5: Galaxyl-[A.fal.fasta @ & x
4: Galaxy2-[B.fal.fasta @ & x
3: Galaxy3-[C.fal.fasta @& & x
2: Galaxy4-[D.fal.fasta ® 4 =
1: Galaxy5-[E.fal.fasta @ & x

10,000 sequences
format: fasta, database: 2

uploaded fasta file

B & Tl - -

Description

COMMET (COmpare Multiple METagenomes”™) provides a global similarity overview between all datasets of a large metagenomic project.

Directly from non-assembled reads, all against all comparisons are performed through an efficient indexing strategy. Then, results are stored as bit vectors, a
compressed representation of read files, that can be used to further combine read subsets by common logical operations. Finally, COMMET computes a

clusterization of metagenomic datasets, which is visualized by dendrogram and heatmaps.

‘Web site
http://colibread.inria.fr/commet/

Parametres

de 'outil
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= Galaxy / GenOuest

Ecoks p COmpare Multiple METagenomes (Galaxy Tool Version 24.7.14) ~ Options
commet Read sets
Colib'read tool suite 1: Read sets
it COmpare Multiple Dataset
IR ‘ [N EEEl 5: Galaxy1-[Afa].fasta =
4: Galaxy2-[B.fal.fasta
‘Workflows 3: Galaxy3-[C.fa].fasta
Al e 2: Galaxy4-[D.fa].fasta
= alworkllows 1: Galaxys-[E.fal.fasta e

Accept fasta/fastg/fastqg.gz

Set name

set_name

Please don't use spaces or special characters
+ Insert Read sats

Size of kmers

[ 23 N |
Set the length of used kmers. I al al I le tl es pal
Mini shared kmers ’ ° ’

~modification possible

Lo |

Read mini length

Minimal length a read should have to be kept.

Mini Shannon index

| o

Minimal Shannon index a read should have to be kept. Float in [0,2.32]
Reads filter options

| default v‘
by default, all reads are kept with no Ns limitation

Description
COMMET (COmpare Multiple METagenomes”™) provides a global similarity overview between all datasets of a large metagenomic project.

Directly from non-assembled reads, all against all comparisons are performed through an efficient indexing strategy. Then, results are stored as bit vectors, a
compressed representation of read files, that can be used to further combine read subsets by common logical operations. Finally, COMMET computes a

clusterization of metagenomic datasets, which is visualized by dendrogram and heatmaps.

‘Web site

http://colibread.inria.fr/commet/

| »

History [+ - Jui}

m

search datasets [x)

Commet metagenomics datasets
comparison
5 shown

6.3 MB & % -
5: Galaxyl-[A.fal.fasta @ & x
4: Galaxy2-[B.fal.fasta @ & x
3: Galaxy3-[C.fal.fasta @& & x
2: Galaxy4-[D.fal.fasta ® 4 =
1: Galaxy5-[E.fal.fasta @ & x

10,000 sequences
format: fasta, database: 2

uploaded fasta file

B & Tl - -

Parametres

de 'outil
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= Galaxy / GenOuest

Ecoks p COmpare Multiple METagenomes (Galaxy Tool Version 24.7.14) ~ Options
commet Read sets
Colib'read tool suite 1: Read sets
it COmpare Multiple Dataset
IR ‘ [N EEEl 5: Galaxy1-[Afa].fasta =
4: Galaxy2-[B.fal.fasta
‘Workflows 3: Galaxy3-[C.fa].fasta
Al e 2: Galaxy4-[D.fa].fasta
= alworkllows 1: Galaxys-[E.fal.fasta e

Accept fasta/fastg/fastqg.gz

Set name

set_name

Please don't use spaces or special characters
+ Insert Read sats
Size of kmers
EE |
Set the length of used kmers.

Mini shared kmers

L2 |

Minimal number of shared kmers.

Read mini length

| o

Exécution de l'outil

Minimal length a read should have to be kept.

Mini Shannon index

| o

Minimal Shannon index a read should ha 0 be kept. Float in [0,2.32]

Reads filter options

| default -
by default, all reew/iﬁre kept with no Ns limitation

Description
COMMET (COmpare Multiple METagenomes”™) provides a global similarity overview between all datasets of a large metagenomic project.

Directly from non-assembled reads, all against all comparisons are performed through an efficient indexing strategy. Then, results are stored as bit vectors, a
compressed representation of read files, that can be used to further combine read subsets by common logical operations. Finally, COMMET computes a
clusterization of metagenomic datasets, which is visualized by dendrogram and heatmaps.

‘Web site

http://colibread.inria.fr/commet/

| »

History [+ - Jui}

search datasets [x)

Commet metagenomics datasets
comparison
5 shown

6.3 MB & % -
5: Galaxyl-[A.fal.fasta @ & x
4: Galaxy2-[B.fal.fasta @ & x
3: Galaxy3-[C.fal.fasta @& & x
2: Galaxy4-[D.fal.fasta ® 4 =
1: Galaxy5-[E.fal.fasta @ & x

10,000 sequences
format: fasta, database: 2

uploaded fasta file

B & Tl - -



résentation : Mode analyse

Tools

commet

Colib’read tool suite

commet COmpare Multiple
METagenomes

Workflows
= All workflows

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

6: commet on data 3, data 2, and others: vector.zip

7: commet on data 3, data 2, and others: logs.zip

8: commet on data 2, data 2, and others: dendrogram.png

9: commet on data 3, data 2, and others: matrix.zip

10: commet on data 3, data 2, and others: heatmap_normalized.png

11: commet on data 3, data 2, and others: heatmap_percentage.png

12: commet on data 3, data 2, and others: heatmap_plain.| N

ouveaux jeux

You can check the status of queued jobs and view the resulting een run the status will change.

from 'running’ to ‘finished' if completed successfully or "error” if pi

de données en

création

Le « job » a été lancé sur le « calculateur »

(pc perso / cluster de calcul / autre)

History

search datasets [x)]
Commet metagenomics datasets
comparison
12 shown
6.3MB ¥ e

@ 12: commetondata @ & x
3, data 2, and others:
heatmap plain.png

@ 11: commetondata @ 4 x
3. data 2, and others:

heatmap percentage.png

@ 10: commetondata @ & x
3, data 2, and others:

heatmap normalized.png

@ 9: commet on data oW AR
3, data 2, and others:
matrix.zip

(@ 8: commet on data @ | n
3. data 2, and others:
dendrogram.pngq

@ 7: commetondata @ & x

3, data 2, and others:
logs.zip

@ 6: commetondata @ 4 %
3. data 2, and others:
vector.zip

5: Galaxyl-[A.falfasta @ 4 x
4: Galaxy2-[B.fal.fasta @ & x
3: Galaxy3-[C.fal.fasta @ & x
2: Galaxya-[D.falfasta @ & x
1: Galaxys-[Efal.fasta @ 4 x




Présentation : Mode analyse

= Galaxy / GenOuest

Tools &
commet o

Colib'read tool suite

commet COmpare Multiple
METagenomes

‘Workflows
= All workflows

o 1 job has been successfully a

Exécution de l'outil

6: commet on data 3, data

7: commet on data 3, data 2, and others: logs.zip

8: commet on data 3, data 2, and others: dendrogram.png

9: commet on data 3, data 2, and others: matrix.zip

10: commet on data 3, data 2, and others: heatmap_normalized.png

11: commet on data 3, data 2, and others: heatmap_percentage.png

12: commet on data 3, data 2, and others: heatmap_plain.

Le « job » est

You can check the status of queued jobs and view the resulting
from ‘running’ to ‘finished' if completed successfully or 'error’ if p

en train de

s’exécuter

been run the status will change

History [+ - Jui]
search datasets [x)

Commet metagenomics datasets

comparison

12 shown

6.3 MB = % »

{" 12: commetondata @ 4 X

3, data 2, and others:
heatmap plain.png

{7 11: commetondata @ & x
3, data 2, and others:

heatmap percentage.png

7. 10: commetondata (@ 4 x

3, data 2, and others:
heatmap normalized.png

7 9: commet on data @ & X
3, data 2, and others:
matrix.zip

7 8: commet on data @& & x
3, data 2, and others:
dendrogram.png

. 7:commetondata |@ 4 x

3, data 2, and others:
logs.zip

17 6: commet on data W AR
3, data 2, and others:
vector.zip

5: Galaxy1-[A.fal.fasta
4: Galaxy2-[B.fa].fasta
3: Galaxy3-[C.fa].fasta
2: Galaxy4-[D.fa].fasta

8 &8 & 6
AAIAIATAY
*®

1: Galaxy5-[E.fal.fasta



Tools

| commet

Colib'read tool suite

commet COmpare Multiple
METagenomes

Workflows
= All workflows

<

Remplissage de |'historique avec les
nouveaux jeux de données générés

search datasets Q)

‘Coinmet metagenomics datasets

= % »

12: commetondata 3, @ 4 x
data nd others:

heatmap plainona (AR
11: commetondata3. @ & %

data 2, and others:
heatmap percentage.png

10: commetondata3, @ 4 %
data 2, and others:

Le « job » est terminé et tout e

9: commet on data 3, ECW AR

s’est bien passé (nouveaux jeux s . 20d ihrs
de données vert sinon rouge) fcommstondad o x

data 2. and others:
dendrogram.pngq

7: commet on data 3, @ S
data 2. and others:
logs.zip

6: commet on data 3, @& P x
data 2. and others:
vector.zip

5: Galaxyl-[A.falfasta @ & =
4: Galaxy2-[B.fal.fasta @ 4 x
3: Galaxy3-[C.falfasta @ & x
2: Galaxy4-[D.fal.fasta @ 4 x
1: GalaxyS-[E.fal.fasta @ & %

m >



résentation : Mode analyse

= Galaxy / Gen

Tools

| commet

Colib'read tool suite

commet COmpare Multiple
METagenomes

Workflows
= All workflows

<

5000 15000

[11]
c
=
(]
=
Q
=
7]

22000

Ith_Atlantic

Plain

English_ch:

South_Atlai

North_Atlar

Atlantic

Visualisation statique (format

image) du nouveau jeu de

données créé

History [ - g
search datasets Q)

Commet metagenomics datasets

comparison

12 shown

6.3 MB = % »

12: commetondata 3, @ 4 x
data 2, and others:
heatmap plain.png

11: commet on data 3,
data 2, and others:
heatmap percentage.png

® | F X

10: commet on data 3, @& &P R
data 2, and others:
heatmap normalized.png

9: commet on data 3, & &S R
data 2, and others:
matrix.zip

8: commet on data 3, @ PR
data 2. and others:
dendrogram.pngq

7: commet on data 3, @ P R

data 2. and others:
logs.zip

6: commet on data 3, @ P %
data 2. and others:
vector.zip

5: Galaxyl-[A.falfasta @ & =

4: Galaxy2-[B.fal.fasta @ 4 x
3: Galaxy3-[C.falfasta @ & x
2: Galaxy4-[D.fal.fasta @ 4 x

1: GalaxyS-[E.fal.fasta @ & %




LA VISUALISATION




Difféerents outils de visualisation

Les outils tres interactifs et « lourds »

- Il s’agit de visualisateurs associés a un format de donnée. Quand une
donnée de ce format est présente dans un historique, cette visualisation

est directement accessible via le bouton «

- Ces visualisateurs sont souvent « lourds » dans |
outils complets et complexes, écrits en javascript,

fonctionner hors Galaxy

visualize

» du jeu de données

sens que ce sont des
ouvant souvent

9: results.log with E A AR
Stacks: process

radtags on data 3 and data 1:
demultiplexed and cleaned
reads

518 lines
format: bxt, database: 2

Processing single-end data.
Using Phred+33 encoding for
quality scores.

Found 1 input file(s).

Searching for single-end, inlined
arcodes.

Laaded 16 barcodes (4bp).
Progessing file 1 of 1 [R1.fg.gz]
Processing RAD-Tag 10000
Processing RAD-Tag

26 2w ? - e

pnxess_@ﬂq.g -i gzfastg -b

process_radtags version 1.42 executed 2847
File Retzined Reads Low Quality im
R1.fg.gz 8139531 @ 828285 12
£ >



Difféerents outils de visualisation

 Les outils tres interactifs et « lourds »

- Il s’agit de visualisateurs associés a un format de donnée. Quand une
donnée de ce format est présente dans un historique, cette visualisation
est directement accessible via le bouton « visualize » du jeu de données

- Ces visualisateurs sont souvent « lourds » dans le sens que ce sont des
outils complets et complexes, écrits en javascript, pouvant souvent

fonctionner hors Galaxy

SRR024310 CAAC @ &
~060,000 lines, 12 comments
| Ici, le format de fichier « sam »
BWA Version; 0.5.9-r16 représente I'alighement de séquences
BWA run on single-end data NGS sur un génome de référence. Ce
e ol ? NP format peut (::'tre lié a un visualisateur
de génome, Trackster
1.0NAME 2.F Charts
gsQ SNk Statterplot

<

SRRO3431 Jupyter (Programming Environment)

| RStudio
SRRO3431 R




Difféerents outils de visualisation

 Les outils tres interactifs et « lourds »

- Il s’agit de visualisateurs associés a un format de donnée. Quand une
donnée de ce format est présente dans un historique, cette visualisation
est directement accessible via le bouton « visualize » du jeu de données

- Ces visualisateurs sont souvent « lourds » dans le sens que ce sont des
outils complets et complexes, écrits en javascripts, pouvant souvent
fonctionner hors Galaxy

- Les outils interactifs « légers »

- Il s’agit de visualisateurs associés aux formats textes, notamment tabulé.
lls permettent de représenter graphiquement le contenu d’un fichier/jeu
de données avec possibilité de sélectionner les colonnes a afficher et les
en-tétes et autre. 0 C 2 > ®

- Il s’agit des outils « Charts »

process_radte Graph Visualization
Jupyter (Programming Environment)

RStudio




Difféerents outils de visualisation

|l New Chart l#* Visualize
=5Start | # Customize 2= Select data

Provide a title:

® Les OL New Chart

This title will appear in the list of 'Saved Visualizations'.

) Select a visualization:
° I I S a'l Suggested visualizations zations d u n e
donr ; . . UL Jalisation
e St d Bar diagram Horizon tal Stacked Stacked @Line chart @lLine with @ Scatter plot @ Stacked area @Expanded d O n n e e s
(NVDZ2) (NVD3) horizontal (... (NVDZ) (NVDZ2) focus (NVD... (NVDZ) (NVDZ) (NVD2)
« Ces\ Jes outils
? RN EE =
com = @ L [¥% |[g) =
m hart Histogram e 1 @ Discrete @ Heatmap (ols d
fonc (NVD2) (NVD3) (NVDZ) (jgPlot) Histogram [ ( m)  Heatmap (C...

en-tétes et autre.

- Il s’agit des outils « Charts »

process_radte Graph Visualization
Jupyter (Programming Environment)

RStudio




Présentation : Mode visualisation lourd

Trackster : orienté NGS et génomique

Poulet RNAPasSeq (yvan-le-bras:Galgal_Chr19) 19 - S RTETES 30 P 8 EPfP9E0
5,500,000 8,600,000 8,700,000 8,800,000 5,900,000 3,000,000

llSAM-to-BAM on data 20 and data 160: converted BAM
1020

LMW, P —a ——ma . e - - f‘; P ) —a L -

llsAM-to-BAM on data 20 and data 161: converted BAM
1104

llsAM-to-BAM on data 20 and data 166: converted BAM
955

| sAM-to-BAM on data 20 and data 165: converted BAM
980

| SAM-to-BAM on data 20 and data 164: converted BAM
931

llSAM-to-BAM on data 20 and data 163: converted BAM
987

llsAM-to-BAM on data 20 and data 162: converted BAM
1026

|| #4C# Tophat2 on data 53, data 52, and data 1: accepted_hits
26248

s b . . . . A

Visualisation d’un jeu de donnée

par piste, ici 8, en fonction des
positions génomiques

8,500,000 9,000,000 -




Présentation : Mode visualisation lourd

Galaxy by GenOuest

Phyloviz : Arbres phylogénétique

Using 572.5 GB

O Mabuyrudis_

par visualisation

Visualisation d’un jeu de donnée

Phylogenetic Spacing (px per unit):
250 (50-2500)

Font Size (px): (5-20)

Reset

Phylogenetic Tree from =: Select a tree to view: = v 1.2 | Alt+dick to select nodes 1™ [S1O]
O Dracemelan
2 © Dracomaxim
© Gonoceborn
O Bronchecel_
y O Gonemjaber
O Ptycozoone
O Hemifrenat_
o] y’) O Cosymbotus
<0 O Gehyramuti
O Gekkosmith
O Varansalva
Q O Gekkomonac
O Cyrtpubisu
O cyrtmalaya
1t O Cyrtconscb
O Apterygede
O Maburugife
O 5 ‘O Spensabanu
O Mabumultif
Q ) © Spenmultis
9 ) s © Spenorand O Spennsst Phyloviz Settings: X
© Tropidephe
O Maburedtrt

Vertical Spacing (px): (5-30)

Apply




Présentation : Mode visualisation léger

= Galaxy / GenOuest

DATA TRANSFER
Get Data

Send Data
Archive tools

SYMBIOSE

Metagenomics benchmark
Text Manipulation

Fasta to OTUs

NGS: 454 data Manipulation
Motif

NGS: Alignment

NGS: Assembly

NGS: Genome manipulation
Systems biology

Data management
GenOuest: Mothur toolkit

KLAST

m

COLIBREAD

Colib’read tool suite

BIOGENOUEST COMMUNITY
OTL Detection

GENOMICS
Alignment

GENETICS

Primer design

NGS: Contigs assembly
Population genetics

PHYLOGENY

Text Manipulation

Next Generation Quality
Phylogenetic Tree
Alignment

Blat

Phylostatistics

Ll New Chart Draw
Start = Configuration @ Add Data

Provide a chart title:

|New Chart |
This title will appear in the list of 'Saved Visualizations'. Charts are saved upon creation.

How many data points would you like to analyze?

| Few (<500) | Some (<10k) @ Many (>10k)

« Bar diagrams

Charts

uploaded tabular file
l |
- - 0 >e
Regular (NVD3) Stacked Horizontal Stacked _
(NVD3) (NVD3) horizontal nedel medal | geatterplot !
(NVD3) ETE python |
« Others NDEL1 NEFM ! RStudio E
NG NEFM ! E
MAOSA INA 1856783 1855119 E
- Py . . STAUL IML 1855584 1855119 E
,/ N . . < o] 3
[ T .
2: ® K
@Line with @Line chart @Scatter plot @Heatmap https: / /ndownloader figshare.com
focus (NVD3) {NVD3) (NVD3) {Custom) ffiles/3338657
+ Area charts
L ) Visualisation d’un jeu de donnée
7
[=1] I ded @Stream Pie chart b I
(NVD3) (NVD3) (NVD3) (NVD3) ta U e

+ Data processing (requires "charts’ tool from Toolshed)

ik [

Histogram @Discrete @Box plot @Clustered
(NVD3) Histogram (jqPlot) Heatmap
(aPlot) (Custom)

History

search datasets [x)

IPython and plotly test
2 shown, 2 deleted

51.4 MB ~
3 @& &S x
https:/ /ndownloader.figshare.com
[files/3338660

22 lines

format: tabular, database: 2




Présentation : Mode visualisation léger

Tools -

| search t

DATA TRANSFER
Get Data
Send Data

Archive tools

SYMBIOSE

Metagenomics benchmark
Text Manipulation

Fasta to OTUs

NGS: 454 data Manipulation
Motif

NGS: Alignment

NGS: Assembly

NGS: Genome manipulation
Systems biology

Data management
GenOQuest: Mothur toolkit
KLAST

m

COLIBREAD
Colib'read tool suite

BIOGENOUEST COMMUNITY
OTL Detection

GENOMICS
Alignment

GENETICS

Primer design

NGS: Contigs assembly
Population genetics

PHYLOGENY

Text Manipulation

Next Generation Quality
Phylogenetic Tree
Alignment

Blat

Phylostatistics

METADATA MANAGEMENT
ISA-Tab toolkit

GALAXY TOOLS

~

o
~

o
=

=
=

=
2]}

o
o

Combined score

=}
S

= o =3 o o o
- o €] W %] W

=}

o

< ]

Position

ENSP00000400258

% Screenshot EI LY,
search datasets 0
IPython and plotly test
2 shown, 2 deleted
51.4 MB ~ % -
ES @ & %

MNDEL1 STAUT INA MNDEL1 DLGAPZ NEFH AIMP1

https: / fndownloader.figshare.com
[files /3338660

22 lines
format: tabular, database: 2

uploaded tabular file

(i JEsIf

a

id nodes_string id nodel_external_id node?_exi

1855118 erspomenssTIe | ENREREeE
1542816 ENSPEB088333982 ENSPOS28E
1542816 ENSPEB08E358855 ENSPOS28E
1855119 ENSPE2088382177 ENSPOeaek
1855119 ENSPE20ea8358922 ENSPOeaek

4 il 3

2 @ &

https: / fndownloader.figshare.com
[files /3338657

[ >



Présentation : Mode visualisation léger

= Galaxy / GenOuest

Tools

search toc

DATA TRANSFER
Get Data

Send Data
Archive tools

SYMBIOSE

Metagenomics benchmark
Text Manipulation

Fasta to OTUs

NGS: 454 data Manipulation
Motif

NGS: Alignment

NGS: Assembly

NGS: Genome manipulation
Systems biology

Data management
GenOuest: Mothur toolkit
KLAST

COLIBREAD
Colib'read tool suite

BIOGENOUEST COMMUNITY
QTL Detection

GENOMICS
Alignment

GENETICS

Primer design

NGS: Contigs assembly
Population genetics

PHYLOGENY

Text Manipulation

Next Generation Quality
Phylogenetic Tree
Alignment

Blat

Phylostatistics

nodez nodel_string id node2 string id nodel external_id nodez_external id neighborhood  fusion cooq

™ 1855555 1355118 2.208 2.200 2.2d

NEFM 1851656 1842816 1166 2.002 2.08e 2.84

NEFM 1855119 1842816 1166 2.002 2.08e 2.84

™y 1855783 1855118 1 @.208 B.208 X5

b ™ 1855554 1355118 2.208 2.200 2.2d
fresim oo ) oot Yoo

[Y Column HY Column ] ¥ Column |[¥ Column E

1D Column: |jils] Cc|umn”ID Column || ID Column ”ID Column ”ID Column “ 1D Column ”ID Column |[ID Column E

Scatterplot of 'https://ndownloader.figshare.com/files/3338660"

https://ndownloader.figshare.com/files/3338660 : uploaded tabular file

»

Data Controls | Chart Controls Chart

Use the following control to change which columns are used by the chart. Click any cell from the last three rows of the
table to select the column for the appropriate data. Use the 'Draw’ button to render (or re-render) the chart with the
current settings.

X Column: which column values will be used for the x axis of the chart.
¥ Column: which column values will be used for the y axis of the chart.
ID Column: an additional column value displayed when the user hovers over a data point. It may
unique or categorical identifiers here (such as gene ids).

m

Scatterplot

Columns:

]
Note: I
X Or Y 3xis.

m ] »

can be determined from the dataszet's filetype that a column is not numeric, that column choice may be disablad for sither the

History (52 - ANl

tabulé

search datasets [x)

IPython and plotly test
2 shown, 2 deleted

51.4 MB ~ % .

3: @ & X
https: / /ndownloader.figshare.com
[files/3338660

22 lines

format: tabular, database: 2

uploaded tabular file

B 6 2| - .

IPythan
NDEL1 NEFM X E
RStudio
INA  NEFM | E
MYOSA INA 1858783 1855119 E
STAUL INA 1855584 1855119 E
4 1 3
2: @ & X

https:/ /ndownloader.figshare.com
[files /3338657

Visualisation d’un jeu de donnée




Présentation : Mode visualisation léger

= Galaxy / GenOuest

DATA TRANSFER
Get Data

Send Data
Archive tools

SYMBIOSE

Metagenomics benchmark
Text Manipulation

Fasta to OTUs

NGS: 454 data Manipulation
Motif

NGS: Alignment

NGS: Assembly

NGS: Genome manipulation
Systems biology

Data management
GenOuest: Mothur toolkit
KLAST

COLIBREAD
Colib’read tool suite

BIOGENOUEST COMMUNITY
OTL Detection

GENOMICS
Alignment

GENETICS

Primer design

NGS: Contigs assembly
Population genetics

»

Data Controls

S00m -

m

850m

800m o

Chart Controls | Chart

750m

ore

56
=]
=]
3

1

compined
i
o
3
1

&00m -

550m

500m

450m o

T T T T T T T T T T T T
1.8248M.845M 85M 851M.852M 852M.854.855M.856M.857 M.858M.855M.. BEM

genomic position

Scatterplot of 'https://ndownloader.figshare.com/files/3338660'

https://ndownloader. figshare.com/files/3338660 : uploaded tabular file

1to 22 of 22

Stats

Save

Redraw

History = &[0

IPython and plotly test
2 shown, 2 deleted

51.4 MB % -
3 @ & %
https: / fndownloader.figshare.com
[files/3338660

22 lines

format: tabular, database: 2

uploaded tabular file

Li eI - ®
AN - £
nedel nodez | geattarplot y
K3  ING { E
IPython
MDELL NEFM ¢ X E
RStudio
pu NEFM ! E
MVOSA INA 1858783 1855119 E
STAUL Ive 1855564 1855119 E
4 m 3
2 @ & %
https: / /ndownloader.figshare.com

[files /3338657




Présentation : Mode visualisation léger

= Galaxy / GenOuest

DATA TRANSFER
Get Data

Send Data
Archive tools

SYMBIOSE
Metagenomics benchmark

Text Manipulation

Fasta to OTUs

NGS: 454 data Manipulation
Motif

NGS: Alignment

NGS: Assembly

NGS: Genome manipulation
Systems biology

Data management
GenOuest: Mothur toolkit
KLAST

COLIBREAD
Colib'read tool suite

BIOGENOUEST COMMUNITY
OTL Detection

GENOMICS
Alignment

GENETICS

Primer design

NGS: Contigs assembly
Population genetics

m

Scatterplot of 'https://ndownloader.figshare.com/files/3338660"

https://ndownloader.figshare.com/files/3338660 : uploaded tabular file

Data Controls

Chart Controls Chart

min

sum

mean

median

count

genomic position

0

1850213

38956653
1855078.7142857143
1851656

21

combined score

0.9

14.144000000000002

0.6735238095238096

0.541

21

Quelques stats

1to 22 of 22

Plot

Save

Redraw

search dat [x)
IPython and plotly test
2 shown, 2 deleted
51.4 MB = - -
3: @& &S R
https: / /ndownloader.figshare.com
[files/3338660
22 lines
format: tabular, database: 2
uploaded tabular file
0 L - »

nodel node? nodel_string id nodez_string id r

oK ING 1855868 1855119 E
NDEL1 NEFM 1851656 1842816 E
ma NEFM 1855119 1842815 E
M0SA ING 1858783 1855119 E
STAUL INA 1855564 1855119 E
4 m 3
2: @ & X
https: / fndownloader.figshare.com

[files /3338657



LES WORKFLOWS

Concepts, principes, principaux outils



Principes du workflow

- Génériques
- Automatisation des processus d’analyse (outil/composant) en les reliant
dans un pipeline

 Lancer des analyses sur des architectures matérielles complexes
 Cluster

» Grilles de calculs
* Cloud

- Formalisation du processus d’analyse
- Enchainement de boites



Le workflow sous Galaxy

- Un workflow est une extraction d’un historique analytique
existant

- Lutilisateur enchaine ses analyses dans un historique pour aller de la
donnée brute a la donnée finale analysée

- Dans un historique, chaque étape analytique est enregistrée, avec

e

: === 1chainement de boites
analytiques avec des entrees/sorties determinees et des parametres,
donc un workflow, auquel s’ajoute les jeux de données en eux-mémes.



Le workflow sous Galaxy

History [ -]

| search datasets Q)

Commet metagenomics datasets
comparison
12 shown

6.3 MB ¥ % »
12: commetondata 3. datad, @ & X
and others: heatmap plain.png

11: commet ondata 3, data2, @& & x
and others:

heatmap percentage.png

10: commetondata 3. datad, @ 4 x
and others:
heatmap normalized.png

9: commet on data 3, data 2. @ & x
and others: matrix.zip

8: commet on data 3, data 2, @ S R

Z: commet on data 3, data 2, @ & %

6: commet on data 3, data 2, @ & X

5: Galaxy1-[A fa].fasta @ | %

12,000 sequences
format: fasta, database: 2

uploaded fasta file

[LaEsAIA - .
1

- CRCCAGTCTATATTCATAC
2

rreTcE TCTTTCGOATTTGACIATCAATCTICGGA
6

[ TR—
4: Galaxy2-[B.fal.fasta @& x
3: Galaxy3-[C.fal.fasta @& x
2: Galaxya-[D.fal fasta @ #|x

1: Galaxv5-[E.fal.fasta @ F X
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Select
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De 'historique au workflow

Provenance des données

History

Notion d’historique

< &[0

Suivi des traitements

()

Commet metagenomics datasets

€ ison

12 shown

6.3 MB

12: commet on data 3, data 2,
and others: heatmap plain.png

11: commet on data 3, data 2,

and others:
heatmap percentage.png

10: commet on data 3, data 2,
and others:

heatmap normalized.png

9: commet on data 3, data 2,
and others: matrix.zip

8: commet on data 3, data 2,
and others: dendrogram.png

7: commet on data 3, data 2,
and others: logs.zip

6: commet on data 3, data 2,
and others: vector.zip

5: Galaxy1-[A.fa].fasta
4: Galaxy2-[B.fal.fasta
3: Galaxy3-[C.fa].fasta
2: Galaxy4-[D.fal.fasta

1: Galaxy5-[E.fal.fasta

¥ % e

&= & X

[P B

[P B
[P B
[P B
[P B

[P B

History < &0
[)

Commet metagenomics datasets

‘comparison

12 shown

6.3 MB = % »

12: commet on data 3, data 2, @& P
and others: heatmap plain.png

11: commet on data 3, data 2, @& | %
and others:

heatmap percentage.png

10: commetondata 3. data2,. @ 4 x
and others:

heatmap normalized.png

9: commet on data 3, data 2, @ & %
and others: matrix.zip

8: commet on data 3, data 2. @& & x
and others: dendrogram.png

7: commet on data 3, data 2. W AR
and others: logs.zip

6: commet on data 3, data 2, @& # x
and others: vector.zip

5: Galaxy1-[A.fa].fasta @& | %
12,000 sequences

format: fasta, database: 2

uploaded fasta file

B 6 - .

s1
AT TAGTTACEGANGE OGS TGGAGTSEEECISCCASTCTATATTCATA
=

AT TG AMGATGAGEAGCTCT TTCSCAT T TGACCCATCAMTCTCEG,

6

o TCTTTaSCSaTTACTCT e
[ —T— ]
4: Galaxy?-[B.fa].fasta ® & x
2: Galaxy3-[C.fa].fasta @ F X
2: Galaxy4-[D.fal.fasta @ & %

1: Galaxv5-[E.fal.fasta @ F X

Notion de workflow

Conversion vers un workflow

History fa BY_ tlunl
T HISTORY LISTS o

search ¢ Saved Histories

Commet n  Histories Shared with Me

comparist CURRENT HISTORY

e Create New

EElE Copy History

12: comm oPY Datasets

and others Share or Publish

e T Extract Workflow

and others Dataset Security

m"—! Resume Paused Jobs

10: commy Collapse Expanded Datasets
and others |jhide Hidden Datasets
my Delete Hidden Datasets

9: commel pyrge Deleted Datasets
Mﬁ_ Show Structure

8: commel Export Citations

Mﬁ_ Export to File
7: commel Delete

Mﬁ_ Delete Permanently

6: commel OTHER ACTIONS

and others 1m0t from File

5: Galaxy1-[A.fal.fasta m .
4: Galaxy2-[B.fa].fasta @& & R
3: Galaxy3-[C.fal.fasta @& & R
2: Galaxy4-[D.fa].fasta @& & R
1: Galaxy5-[E.fal.fasta @& & R



Créer un workflow

Galaxy / GenOuest

Tools

DATA TRANSFER
Get Data
Send Data

Archive tools

SYMBIOSE

Metagenomics benchmark
Text Manipulation

Fasta to OTUs

NGS: 454 data Manipulation
Motif

NGS: Alignment

NGS: Assembly

NGS: Genome manipulation
Systems biology

Data management
GenOuest: Mothur toolkit
KLAST

COLIBREAD
Colib’'read tool suite

BIOGENOUEST COMMUNITY
OTL Detection

GENOMICS
Alignment

GENETICS

Primer design

NGS: Contigs assembly
Population genetics

PHYLOGENY

Text Manipulation

Next Generation Quality
Phylogenetic Tree
Alignment

Blat

m

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

Toaols which cannot be run interactively and thus cannot be incorporated into a workflow will be shown in aray.

Workflow name

|Wcri-cﬂcw constructed from history "Commet metagenomics ¢

Create Workflow Check all Uncheck all

Tool History items created
1: Galaxy5-[E.fa].fasta
Upload File »
This tool cannat be used in workflows
[¥| Treat as input dataset
2: Galaxy4-[D.fa].fasta
Upload File >
This tool cannat be used in workflows
[¥| Treat as input dataset
3: Galaxy3-[C.fal.fasta
Upload File »
This tool cannot be used in workflows
|| Treat as input dataset
4: Galaxy2-[B.fal.fasta
Upload File >
This tool cannot be used in workflows
[¥| Treat as input dataset
5: Galaxyl-[A.fal.fasta
Upload File >

This tool cannat be used in workflows

[¥I Treat as input dataset

6: commet on data 3, data 2, and others: vector.zip

7: commet on data 2, data 2, and others: logs.zip

8: commet on data 3, data 2, and others: dendrogram.png

commet .
» 9: commet on data 3, data 2, and others: matrix.zip

¥l1nclude "commet” in workflow
10: commet on data 3, data 2, and others: heatmap_normalized.png
11: commet on data 3, data 2, and others: heatmap_percentage.png

12: commet on data 3, data 2, and others: heatmap_plain.png



Edition d’'un workflow

- Gestion de I'édition
- Visualisation
¢ Mécanisme d’intégration

s =



Edition d’'un workflow

Combine FASTA and QUAL %
¢ FASTA File

- Gestion des composants Rty e e

output_file (fastgsanger,

° Liens entre Composants fastqcssanger, fastgsolexa, &

fastqillumina)

« Ajout, modification, suppression facilitées

- Ajout/suppression de composants

FASTQ to FASTA o Minia 2

FASTQ file to convert Read from file

output_file (fasta) test




Trouver et exécuter un workflow

= Galaxy / GenOuest Workflow

— ~
Your workflows @ Create new workflow 4 Upload or import workflow
Name # of Steps

RAD4 GTN tuto « 8

Workflow constructed from history 'HUman exon test’ = 6

‘Workflow constructed from history 'human exon” alternative 1 + 7

Basic RNA-Seq Analysis - Differential Expression (Functional Genomics Workshop 2012) {imported from myExperiment) ~ 4

Workflow constructed from history 'human exon' = &

Workflow constructed from history Tigriopus californicus transcriptome’ = 53

Workflow constructed from history 'STACKS 1.40 GCC Training RAD 4: population genomics' ~ 7

Workflow constructed from history 'STACKS 1.40 GCC Training RAD 3: Create mini contig from PE sequences test' - 12

Workflow constructed from history 'STACKS 1.40 GCC Training RAD 1 : SNP calling.’ = 4

Workflow constructed from history 'STACKS 1.40 GCC Training RAD 2: Genetic map' = 102

Workflow constructed from history 'STACKS 1.40 GCC Training RAD 5: population genomics with reference genome' ~ 10

bwa - 3

Workflow constructed from history "Tuto Blast' + 4

Workflow constructed from history 'RNAseq poulet’ + g

Workflow Tuto Exon chr22 SNP ~ 7

Workflow constructed from history 'Colib'read DiscoSNP++ : SNP Detection on raw reads’ = 2

Workflow constructed from history Tuto Galaxy exon’' ~ 7

Unnamed workflow ~ 0 v



Trouver un workflow

Mes
workflows

Your workflows

RAD4 GTN tuto «

Workflow constructed from history 'HUman exon test’ =

‘Workflow constructed from history 'human exon” alternative 1 +

Basic RNA-Seq Analysis - Differential Expression (Functional Genomics Workshop 2012) {imported from myExperiment) ~
Workflow constructed from history 'human exon' =

Workflow constructed from history Tigriopus californicus transcriptome’ =

Workflow constructed from history 'STACKS 1.40 GCC Training RAD 4: population genomics' ~

Workflow constructed from history 'STACKS 1.40 GCC Training RAD 3: Create mini contig from PE sequences test' -
Workflow constructed from history 'STACKS 1.40 GCC Training RAD 1 : SNP calling.’ =

Workflow constructed from history 'STACKS 1.40 GCC Training RAD 2: Genetic map' =

Workflow constructed from history 'STACKS 1.40 GCC Training RAD 5: population genomics with reference genome' ~
bwa -

Workflow constructed from history "Tuto Blast' +

Workflow constructed from history 'RNAseq poulet’ +

Workflow Tuto Exon chr22 SNP ~

Workflow constructed from history 'Colib'read DiscoSNP++ : SNP Detection on raw reads’ =

Workflow constructed from history Tuto Galaxy exon’' ~

Unnamed workflow =

Workflows shared with you by others

Name

Rapsodyn -v1.23 ~

: Tuto SNP det

Owner

mathieucharle otmail.com

mathieucharle otmail.com
alix.mas@etudiant.univ-rennes1.fr

fabrice.legeai@irisa.fr

@ Create new workflow

4 Upload or import workflow

# of Steps

8

53

12

102

10

# of Steps

75

156

10



Trouver un workflow

Galaxy / GenOuest 2 Workflow
Your workflows ) Create new workflow i+ Upload or import workflow
Name # of Steps
RAD4 GTN tuto « 8
Waorkflow constructed from history 'HUman exon test' = 6
‘Workflow constructed from history 'human exon” alternative 1+ 7
Basic RNA-Seq Analysis - Differential Expression (Functional Genomics Workshop 2012) (imported from myExperiment) ~ 4
Workflow constructed from history 'human exon' = &
Workflow constructed from history Tigriopus californicus transcriptome’ = 53
Workflow constructed from history 'STACKS 1.40 GCC Training RAD 4: population genomics' ~ 7
Workflow constructed from history 'STACKS 1.40 GCC Training RAD 3: Create mini contig from PE sequences test' - 12
Workflow constructed from history 'STACKS 1.40 GCC Training RAD 1 : SNP calling.’ = 4
Workflow constructed from history 'STACKS 1.40 GCC Training RAD 2: Genetic map' = 102
Workflow constructed from history 'STACKS 1.40 GCC Training RAD 5: population genomics with reference genome' ~ 10
bwa ~ 3
Workflow constructed from history ‘Tuto Blast' = 4
Workflow constructed from history 'RNAseq poulet’ + g
Workflow Tuto Exon chr22 SNP ~ 7
Workflow constructed from history 'Colib'read DiscoSNP++ : SNP Detection on raw reads’ - 2
Workflow constructed from history Tuto Galaxy exon’' ~ 7
Unnamed workflow ~ 0 v
o0 0
WorkﬂOWS Workflows shared with you by others
Name Owner # of Steps
pa rta gés d e Rapsodvn - v1.23 - 10x > mathieucharles@hotmail.com 75
—
- , Rapsodyn -v1.23 mathieucharles@hotmail.com 15
fa go n p rlvee 'imported: Tuto SNP detection workflow pair end’ modified alix.mas@etudiant.univ-rennes1.fr 10
avec moi SNP - fabrice.legeai@irisa.fr 5




Exécuter un workflow

Cliquer sur le
triangle et
cliquer sur

« Run »

Galaxy / GenOuest

Your workflows

RAD4 GTN tuto =

Workflow constructed from history 'HUman exon tfst' =

Edit!

‘Workflow constructed from history 'huma

Share or Download

Basic RNA-Seg Analysis - Differential Expre s Workshop 2012) (imported from myExperiment) ~

Copy
Workflow constructed from history 'human  Rename

View
Workflow constructed from history ‘Tigriopt ne' v
Delete
Workflow constructed from history 'STACKS 1.40 GCC Training RAD 4: population genomics' =
Workflow constructed from history 'STACKS 1.40 GCC Training RAD 3: Create mini contig from PE sequences test' =
Workflow constructed from history 'STACKS 1.40 GCC Training RAD 1 : SNP calling.' =

Workflow constructed from history 'STACKS 1.40 GCC Training RAD 2: Genetic map' +

@ Create new workflow

4 Upload or import workflow

# of Steps

8

53

12

102



