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S bioinformatics platform

O https:/github.com/SouthGreenPlatform , @green_bioinfo

The South Green portal: g comprehensive resource for tropical and Mediterranean crop
genomics, Current Plant Biology, 2016
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18-19/03 Guide de survie a Linux - IRD
21/03 Initiation a |'utilisation du cluster CIRAD - CIRAD
22/03 Initiation a |'utilisation du cluster itrop - IRD
15-16/04 Initiation au gestionnaires de workflow SG & Gigwa - IRD
18-19/04 Guide du Jedi en Linux & bash - CIRAD
13-16/05 Python - IRD
17/05 Initiation aux analyses de données transcriptomiques - IRD
21/05 Utilisation avancée du cluster IRD - IRD
23-24/05 Initiation aux analyses de données métagénomiques - IRD
6/06 Manipulation de données et figures sous R - CIRAD
26-28/06 Assemblage et annotation de transcriptomes - IRD
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Modules de formation 2019

e Toutes nos formations :
https://southgreenplatform.github.io/trainings/

e Environnement de travail : bioinfo-inter.ird.fr:8080
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https://southgreenplatform.github.io/trainings/

outhGreen
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S bioinformatics platform

TOGC Le = Galaxy

www.southgreen.fr

https://southgreenplatform.github.io/trainings
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SouthGreen Objectifs de la formation

objectifs:

Utiliser les gestionnaires de Workflow de South Green afin de
construire de maniere automatique vos propres pipelines.

Applications

Tout savoir sur les 2 principaux gestionnaires de workflow South Green
_ Utiliser IeS OUtiIS S bioinformatics platform
- Construire son propre workflow
- Pratiquer sur un méme cas d’utilisation : Appel de SNPs a partir de reads lllumina de 3

échantillons
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Sewniis bioinformatics platform

How’s THE
BIG DATA PROTECT
COMING ALONG,

HOSKINS? ———

01010

10 ania = &
The Great Wave off Kanagawa, Hokusa @amitechsolutions.com

© D.Fletcher for CloudTweaks.com
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Créer son propre pipeline via une méthode facile et
conviviale

Résultats E Résultats 3 Résultat

Données brutes —» Y e s . e s .
Intermédiaires Intermédiaires Final



K oul:hGreen

¢ bioinformatics platform

* 3 solutions proposeées par <¢ bouthGreen

5: bioinformatics platform

GUI tools

CLI tools

-

MSnakemake

N
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¢ bioinformatics platform

GUI tools CLI tools
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MSnakemake

swonezssentiy SNP detegtion
comparative genomics o, oSt UGLUNal variation

« differential expres:

GWﬂSpangenumlcs

polyploidy

metagenomics



SouthGreen Pourquoi utiliser un gestionnaire de workflow?

Semn.s: bioinformatics platform

Controle du pipeline

et des données

Apporte un cadre
robuste

Vérifie le format des fichiers
Valide I’enchainement des outils

+ Automatisation de certaines étapes clefs
( ex : indexation de la référence )



SouthGreen Pourquoi utiliser un gestionnaire de workflow?

<%t bioinformatics platform

Controle du pipeline
et des données

Apporte un cadre

: robuste
Reproductibilité

& tracabilité Sauvegarde des options, version des logiciels,
partage des analyses




SOUttheel‘ Pourquoi utiliser un gestionnaire de workflow?

<%t bioinformatics platform

Controle du pipeline .
et des données Hll 4-’

Apporte un cadre |
robuste u

Suivi des erreurs .
& reprise en cours

Reproductibilité

& tracabilité




SouthGreen Pourquoi utiliser un gestionnaire de workflow?

<%t bioinformatics platform

Controle du pipeline
et des données

Apporte un cadre
robuste

Reproductibilité

& tracabilité

Analyse de gros
jeu de données

Suivi des erreurs
& reprise en cours




SouthGreen Pourquoi utiliser un gestionnaire de workflow?

<%t bioinformatics platform

Controle du pipeline
et des données

Apporte un cadre
robuste

Connection HPC
Parallélisation

Analyse de gros

jeu de données

Reproductibilité

& tracabilité

Suivi des erreurs
& reprise en cours




SOUthGl'eeﬂ Pourquoi utiliser un gestionnaire de workflow?

TOGC Le

Interface Command line GUI (Web interface)

SNP calling, RNASeq and WGS | Metagenomics, RNASeq, SNP

Predefined Pipelines )
large scale ... calling, post-analyses ...

Number of Samples +++ ++

IRD 100Go data
Cirad 100Go => 300Go

Quota Disk space “/data/projects”

(related to infra)

Parallelization IRD 300 cores IRD 16 cores | one node
(related to infra conf) Cirad 600 cores Cirad 200 cores

Number of tools available ++ (120) ++++ (5500 avail)

Post-analyses

Graphical figures Not yet Yes




S South Green
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Introduction au gestionnaire de

workflow: — Galaxy

PROJECT
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Seiss bioinFormatics platform

- Plateforme de fouille et de gestion de données
- Rendre la bioinformatique accessible sans compétence en programmation informatique

al-- = = b
paeieie M T ‘l e
= ‘ =
[ : % las
£ 5= |

125+ platforms for using Galaxy

N
@G - p
Gl o oi g
Quantitatiy =
—— ! 2: :

Instance IRD : http://bioinfo-inter.ird.fr:8080 — http://galaxy.ird.fr (bientdt)

Instance SouthGreen : http://galaxy.southgreen.fr/galax


http://bioinfo-inter.ird.fr:8080
http://galaxy.ird.fr
http://galaxy.southgreen.fr/galaxy/

S outhGreen

Seiss bioinFormatics platform

Connectez-vous sur la plateforme Galaxy IRD a I’adresse suivante :
http://bioinfo-inter.ird.fr:8080/

Utilisez pour aujourd’hui le compte formationN/formationN

O @
- Galaxy Analyse de données Workflow Visualize ¥ Données partagées ¥ Aide ¥ Authentification E:E Using 0 bytes

This Galaxy instance has been configured such that only users who are logged in may use it.

Login

Username / Email Address:

Password:

Forgot password? Reset here

Login


http://galaxy.southgreen.fr/galaxy/
http://bioinfo-inter.ird.fr:8080/
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Galaxy
Tools L
()
Get Data
BASIC TOOLS

Text Manipulation

FASTA manipulation
Filter and Sort

Join, Subtract and Group
Convert Formats
SEQUENCE ANALYSIS
Fetch Sequences

Fetch Alignments
EMBOSS

Operate on Genomic Intervals
NGS ANALYSIS

NGS: QC and manipulation
NGS: Cleaning

NGS: Mapping

NGS: Assembly

NGS: SAM Tools

NGS: GATK Tools (beta)
NGS: RNA Analysis
NGS: small RNAs.

NGS: Peak Calling

NGS: Simulation

NGS: Miscellaneous
SNPIWGA

SNP detection
SNP/WGA: Data; Filters
SNPWGA: QC; LD; Plots
SNP/WGA: Statistical Models
VCF Tools

Phenotype Association
EVOLUTIONIPHYLOGENY
Blast

Evolution

Motif Tools

Multiple Alignments

METAGENOMICS.

Rpsfbicintoird.

écirad

Instiet o« Recherche
s éveloppement

History EsA - Jui}

SouthGreen
S bioinformatics platform

Welcome to .. GALAXY

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

o

1 Donot forget to use the "Tool Search™ '
| functionality to search for appropriate programs. |

) Requests for making new tools available
shall be addressed to bioinfo@ird.fr

This Galaxy nstance ls 1
hosted by the IRD ]
bioinformatcs computing ¢
duster H

i-Trop

‘_‘ bioinformatics

13.00 MB A X J

69: Samtools flagstaton @ #* X
fiata 367

6s: samtools idxstatson @ & X
biata 366

ko7 Sonsamon data 366: @ & X
kcoordinate order

bs66: Map with BWA on ® &%
biata 361, data 360, and

bso: Cutadapton datalle @ & X
fand data 116: Read 2

foutput

bss: Cutadapton data 119 @ & X

Lind data 118: Read 1
foutput

hoo: referencelriginfasta @ & X

21 iriging 2.fastq @4 x

0: irigind 1. @& %
h119: irigin1 2.fastq @4 %
f118: irigin1 Lfastq @Fx

i76: referenceRnaseq.fa @ & X

[75: RNASeq 2.fastq @4
ba: RNASeq Lfasta @&
>

outils

Panel principal

historique
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Analyse de données

Lien

Analyse de données
Workflow

Visualize

Données partagéees
Aide

Utilisateur

Utilisation

Retour sur la page principale

Acces aux workflows existant ou créé un nouveau workflow
Environnement interactif de visualisation de données

Acceés aux libraries, historiques et workflows publics ou partagés avec vous
Lien a I'aide de galaxy

Préférence du compte et accés aux sauvegardes de l'utilisateur
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S bioinFormatics platform

— Il y a plusieurs solutions pour importer un fichier :

® Importer un fichier stocké localement sur votre ordinateur en cliquant sur «choisissez un fichier »
® Importer un fichier a partir d’une URL en copiant I’adresse dans le cadre « URL/Text »
e Copier directement le texte du fichier dans le cadre « URL/Text »

e Importer un fichier partagé par une personne / public dans les “données partagées”

— Pour les gros jeux de données

® Importer un fichier déposé sur un serveur FTP

e Créer un lien symbolique vers un fichier sur un cluster (voir avec les admins)




SouthGireen Galaxy : Import de fichiers

— Import depuis I’ordinateur ou un site externe

Download from web or upload from disk

Regular Composite Collection Rule-based

Type (setall): | Auto-detect E\ Q Genome (setall): | unspecified (?) E\

L Choose local file (& Paste/Fetch data Pause Reset Start Close

Pour importer depuis Pour importer depuis

votre ordinateur une autre page web, ou
copier-coller




SouthGreen Galaxy : Import de fichiers

Download from web or upload from disk

Regular Composite Collection Rule-based

e Auchargement d’un fichier :
o On peut choisir le type de fichier (txt, fasta, ...)
O  Galaxy peut détecter le type automatiquement

® Pour changer le type d’un dataset apres chargement:

O  Edit Attributes — Datatype
Genome (setall): [ unspecified () |+

| close |

00 Choose local file || @ Paste/Fetch data Pause Reset Start

History Z & distory < &  History ES R < 2
Formation_13Nov2014 Formation_13Nov2014 Formation_13Nov2014

87.2 MB Q¥ ®e® 87.2MB Q% $»® 87.2M8 Qe e
37: fasta2.cleaned @ # %  37:fastg2.cleaned ® &S x

By o

35: fostar.cleaned [EEEREMx  35: fastat.cleaned
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— Depuis la library partagée

Accedez aux donnees partagees

(Données partagées — Bibliothéque de données — formation Galaxy 2019 — Blastn)

1) cliquez sur la library 2) Cochez les fichiers:

Formation Galaxy 2019
Blastn input2.fasta

All-EST-coffea.fasta

inputl.fasta

DATA LIBRARIES | | include deleted < B Create Folder + [ Add Datasets ~ | & To History ~ | [ Download ~ @ Delete @ Details @ Help

Libraries / formation Galaxy 2019 / Blastn

name |3

All-EST-coffea.fasta

< 0O inputl.fasta
0D input2 fasta

3) Cliguez sur le bouton “To
history”  pour importer les
données.

— as Datasets

Suivi des imports sans I’historigue:

Bleu : le job a été soumis

Vert : le job s’est terminé avec succes

Rouge : le job est en erreur



SouthGreen Galaxy : Historique

Vous pouvez avoir autant d’historiques que vous voulez et naviguer
entre différents historiques.

e 1 historique =1 analyse
e Nommer les historique de fagon reconnaissable

Saved Histories

‘Search history names and tags ‘Q

Advanced Search

Cet Historique [ ]| swento [ - | suenio
historique Copy of 'Copy of 'F1d1 (AmpRYMV)" frogs
35 shown, 248 deleted, 102 hidden 68 shown, 527 deleted, 129 hidden 30 shown, 75 deleted

113.00 MB

A X 1594 GB O® || e2sm A

(( Reche

o

’

(" Rechercher des donnees ©) || (Rechercner ges donnees o

g datases ere 1o copy hem o th curent oy 817: snps ®s
383 FASTQ o FASTAon data @ & X |
SLx 816: Base Frequency
18 @
10 3z selectvaanson @ &)%) 815: Base Count ® 7%

[ Name Items  Datasets Tags Sharing Size on Disk Created Last Updatedt Status
| historique |+ ‘ 383 @ l . 102 @R e Aun Mar21,2019  ilyalheure current history
| Copy of ‘Copy of F1d1 (AmpRYMV)" | ~ 817 @ . 129 QK 15.9G8 Feb21,2019  ilya2jours

7| trogs ';‘ 105 @ I . A T Sep19,2018  ilya6 jours

O [Finsamea nn;vy ‘ :‘ 8 m l <% 73.2MB Mar 20, 2019 Mar 20, 2019

| RNASEQ ‘j‘ 105 @ . 2 e 1431 MB Jan 15, 2019 Mar 19, 2019

7 | traceancestor | -‘ 60 @ . 9 @ e Mar04,2019  Mar 13, 2019

sl - ‘ z 849 @ . i KR o Mar12,2019  Mar12, 2019

"1 | KDEClassiier ‘ & 105 j . 31 e 291.6 MB Mar 04, 2019 Mar 07, 2019

ol e T j‘ 101 @ l . il (4  Shared, Accessible 146 MB Jan16,2019  Feb 20, 2019

| Unnamed history ‘ - \ 56 &l I . < 2435 MB Dec 13, 2017 Feb 06, 2019

O mapping ,L‘ 7 E l 1 @ SN Sep26,2018  Jan 03, 2019

0 | trogs2 | - ‘ 21 FJ l - K 1577 MB Sep19,2018  Sep 21, 2018

35

-
=

History [s 2 - Jui|

TABLEAUX DES HISTORIQUES

. Historiques sauvegardés

Historiques partagés avec moi

CET HISTORIQUE

Créer un nouveau

Copier I'Historique

Partager et publier

Montrer la structure

Extraire un Workflow

Supprimer

Supprimer définitivement

Make Data Private

ACTIONS SUR LES JEUX DE DONNEES
Copier des jeux de données
Permissions/Sécurité

Reprendre les processus en pause
Réduire les données étendues
Afficher les données cachées
Supprimer les données cachées
Purger les données supprimées
TELECHARGER

Exporter les citations des outils
Exporter I'Historique dans un fichier
AUTRES ACTIONS

Importer depuis un fichier

i
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Pour trouver facilement un outil vous pouvez taper son nom dans la Cherchez
case de recherche « search tools ». BLASTN

2
Tools L - .
— NCBI BLAST+ blastn Search { with ide query (Galaxy Version 0.3.1) & Versions ~ Options
blastn (%)}
= Nucleotide query sequence(s)
NGS: Mapping 0
Megablast compare short reads ba o T nputi:iasts i
against htgs, nt, and wgs databases (-query)
Blast Subject databasel/sequences
NCBI BLAST+ makeprofiledb Make FASTA file from your history (see warning note below) i
profile database

NCBI BLAST+ thlastn Search Nucleotide FASTA subject file to use instead of a database

translated nucleotide database with Bl & | o 3: AFEST-coffea.fasta %
protein query sequence(s)

(-subject)
NCBI BLAST+ rpstblastn Search
protein domain database (PSSMs) Type of BLAST
with translated nucleotide query
sequence(s) @megablast - Traditional megablast used to find very similar (e.g., intraspecies or closely related species) sequences

NCBI BLAST+ blastn Search Oblastn - Traditional BLASTN requiring an exact match of 11, for somewhat similar sequences
v with Oblastn-short - BLASTN program optimized for sequences shorter than 50 bases
query sequence(s) QOdc-megablast - Discontiguous megablast used to find more distant (e.g., interspecies) sequences
Metagenomic analyses (+task)
MetaPhlAn metagenomic profiler Set expectation value cutoff
MetaPhlAn Metagenomic Phylogenetic 0.001
A 5
nabysis (-evalue)
FROGS Output format
OTUS RECONSTRUCTION
Tabular (standard 12 columns) -
ER iliati T i
OGS Ml.@]&n O u, Step 4 in (-outfmt)
analysis :
affiliation of each OTU's seed by Advanced Options
R Hide Advanced Options -
Vizualisation

JBrowse genome browser




SouthGreen Galaxy : Outil

1) Lancez BLASTN avec les parametres suivants :

- Query = input1.fasta
- Banque Fasta de I'historique = all-EST-coffea.fasta
- Output = fichier tabulé de 12 colonnes

Blast (Basic local alignment Search
tool) = permet de trouver des
régions similaires entre 2 séequences
de nucléotides (blastn) ou d’acides
amines
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Voir les
données

Modifier nom / extension

34: blastn inputl.fastavs @& ¢ X

Nom automatique 'All-EST-coffea.fasta’

/Mblastn @ 4 X o.. ‘ 3’897:."::“'“ - iibasess
< input1.fasta vs "All-EST- ., e s (iaace: ¢
coffea.fasta' * O ? >De
—>

This job is currently running

~
o L= ? » , 01]33391745|gb|AY273814.1| gi|82472623

\ TéIéCharger gi|33301745|gb|AY273814.1| gi|31585146 apergu

0i]33391745|gb|AY273814.1| gi|31575874

G

0i]33391745|gb|AY273814.1| gi|31580936

0i]|33391745|gb|AY273814.1| gi|31118113

Relancer blastn avec

les mémes parameétres
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©"* 34: blastn @ 4 X ... 34: blastn inputl.fastavs @ ¢ X ° Output tabular format (6 or 7)
inputl.fasta vs 'All-EST- .o. . ‘All-EST-coffea.fasta’
coffea.fasta’ ' 897 li .
— 1. query id
This job is currently running LA L T S . .
S > 2. subject id
~ 9 », - wo il < & . .
- ENNNNNTINNR | | - Percent identity
gi|33391745|gb|AY273814.1| gi|31580930 4- alignment Iength
0133301745 |gb|AY273814.1| gi|82472623 5 number Of mismatches
0i]33391745|gb|AY273814.1| gi|31585146 6 number Of ap o enin S
0i]33391745|gb|AY273814.1| gi|31575874 - g p p g
0i|33391745|gb|AY273814.1| gi|31118113 7 query Start
8. query end
9.

subject start
10. subject end
11. expect value
12. bit score

gi|33391745|gb|AY273814.1| | gi|315809301|gb|GW481759.1|GW481759 94.922 | 709 14 2 188 896 | 1 687 0.0 | 1128
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1)

2)

3)

Lancez BLASTN pour obtenir un fichier
tabulé

Lancez FILTER et ne gardez que les
lignes ou le pourcentage d’identité est de
plus de 98

Lancez CUT et ne gardez que les
“subject ID” sur le fichier précédent

Galaxy : Enchainer les outils

e Output tabular format (6 or 7):

. Query id

. subject id

. percent identity

. alignment length

. number of mismatches
number of gap openings
query start

query end

. subject start

10. subject end

11. expect value

12. bit score

©O~NOUAWN =




SouthGreen Galaxy : Collections

Collection = Permet d’effectuer une méme analyse sur plusieurs échantillons

1) Créez une collection avec les deux jeux de séquences
input1.fasta et input2.fasta

History oM
‘ Rechercher des données 0
History <c & formation
‘ Rechercher des données Q‘ 3 shown
fc;rmation J — i Mb A X
3 shown Tout = Aucun

Y V  Pourtoute la sélection... ~
11.24 MB > ® e e RO

—> Cacher les jeux de données

Towt  Aucun _ ) ,
{ 1 J - Afficher les jeux de données cachés
Pour toute la sélection... ¥
: Supprimer les jeux de données
D 3: reference.fasta Restaurer les jeux de données supprimés
Supprimer définitivement les jeux de données
: input2.fastq : G
g 2 inpue. Build Dataset List
E 1: inputl.fastq Build Dataset Pair

Build List of Dataset Pairs

Build Collection from Rules




SouthGreen Galaxy : Collections

Collection = Permet d’effectuer une méme analyse sur plusieurs échantillons

1) Créez une collection avec les deux jeux de séquences

2) Lancez blastn sur la collection et observez le résultat

NCBI BLAST+ blastn Search nucleotide database with nucleotide query sequence(s) (Galaxy

& Versions ~ Options
Version 0.3.1)

Nucleotide query sequence(s)

j 0 ‘ (7] No fasta or fasta.gz dataset available. v

(-query)
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_ Créer un nouveau
Workflow alize e agée \ tilisateur ~ WorkfIOW

Your workflows search for workflow. @ L
Name Tags Owner # of Steps Published Show in tools panel

BlastNettri =~ > You 6 Yes
SNP Calling - multi = ~ . You 8 Yes
SNPCalling - mapping - multi =~ ~ * You 9 Yes
SNP Callng  ~ Liste de mes workflows . o 8 Ho
kallistoEdgeR = ~ * You 7 Yes

You 4 No

imported: Virus_haplotype_network =~ *
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Edit Workflow Attributes

INPUT [" | sony
Collection de fichiers [N\,
-~ BLASTN [ FLTER [P cut —5-| CONCATENATE
- 1 multiple datasets
INPUT
Référence fasta output c3>98 cut c2
tabular 12




1A 0l Galaxy : Workflows

== [Fitter

LN out_file1 (3
outputl (tabular, txt, html, blastxml) e €=

—=—=%$) Concatenate Dataset

out_filel

TIPS:

Cochez l'astérisque verte pour afficher votre résultat intermédiaire ou décochez la pour le cacher !




LA LN Galaxy : Workflows

Il est possible d’effectuer une copie d’un workflow
— par exemple pour rajouter une brique ou modifier les paramétres
— type de données en entrée (collection, paires, simple fichier)

Your workflows |search for workflow... ‘ + ! L
Name Tags Owner # of Steps Published Show in tools panel
. Workflow1 |~ lo You 5 No

SNPCalling - mapping - multi =~ ~ ‘e You 9 No
SNP Calling - multi |~ ~ Edit 4  You 8 No
: Run
| SNPcalling - mapping Share (e You 10 Yes
T ~ Download [ - -
e T Lo ] i B
kallistoEdgeR = ~ Rename ‘4 You 7 Yes
‘ View
[ : | You 4 No
imported: Virus_haplotype_net  Delete &
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Partager un workflow (ou un historique)

Edit
Run
Download
Copy
Rename
View

Delete

Share

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

Make Workflow Accessible via Link < A une ou pl usieu rs
Generates a web link that you can share with other people so that they can view and import the workflow. . -
personnes en particulier

Make Workflow Accessible and Publish

Makes the workflow accessible via link (see above) and p alaxy's Published Workflows section, where it is publicly listed and searchable

You have not shared this workflow with any users ye

Share with a user

Public a tous les

utilisateurs

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.

Télécharger et
exporter vers un site

myExperimem username:

myExperiment password: externe

Export to myExperiment




SNP-Calling avec:

= Galaxy

PROJECT
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Objectifs :

Avec le séquengage NGS on obtient de nombreux reads présentant des différences /
mutations au niveau de certains nucléotides. Ce sont des SNP. Comment les détecter?

Pré-requis:

- Une séquence de référence (Fasta)
- Des reads (FastQ)
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SNP-CALLING : introduction

Le format FastQ

Format concis et compact qui stocke a la fois séquence et qualité de séquencage.

Identifier

® @SRR566546.970 HWUSI-EAS1673_11067 _FC7070M:4:1:2299:1109 length=50

Sequence

® TTGCCTGCCTATCATTTTAGTGCCTGTGAGGTGGAGATGTGAGGATCAGT

“+' sign

® +

Quality scores

® hhhhhhhhhhghhghhhhhfhhhhhfffffe‘ee[‘X]b[d[ed‘[Y["Y

Identifier

® Q@SRR566546.971 HWUSI-EAS1673_11067_FC7070M:4:1:2374:1108 1length=50
® GATTTGTATGAAAGTATACAACTAAAACTGCAGGTGGATCAGAGTAAGTC

Sequence

“+' sign

o +

Quality scores

® hhhhgfhhcghghggfcffdhfehhhhcehdchhdhahehffffde‘bVd
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FASTQ |- | Verification de la qualité
. FASTQC
1) Mapping
Filtre / Trimming | .| Verification de la qualité
CUTADAPT FASTQC

Mapping sur la référence
BWA

Y

Réordonne les reads

SORTSAM
Transformationenbam | il Statistiques
SAMTOOLS VIEW FLAGSTAT

BAM
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2) SNP calling

Réaligne localement

20 " Realigner Target Creator

A A

Réaligne les indels
Indel Realigner

Y

Réordonne les reads
Mark Duplicates

Appels des SNPs
Haplotype Caller

Filtre

VCF Variant filtration

A
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VCEF : Description des variants par position + assignation génotypique

$#fileformat=VCFv4.0

$#fileDate=20110705

##reference=1000GenomesPilot-NCBI37

##phasing=partial

##INFO=<ID=NS, Number=1, Type=Integer, Description="Number of Samples With Data">
##INFO=<ID=DP, Number=1, Type=Integer, Description="Total Depth">
##INFO=<ID=AF, Number=., Type=Float,Description="Allele Frequency">
##INFO=<ID=ARA, Number=1, Type=String, Description="Ancestral Allele">
##INFO=<ID=DB, Number=0, Type=Flag, Description="dbSNP membership, build 129">
##INFO=<ID=H2, Number=0, Type=Flag, Description="HapMapZ2 membership">
##FILTER=<ID=ql0, Description="Quality below 10">

##FILTER=<ID=3850, Description="Less than 50% of samples have data">
##FORMAT=<ID=GQ, Number=1, Type=Integer, Description="Genotype Quality">
##FORMAT=<ID=GT, Number=1, Type=String, Description="Genotype">
##FORMAT=<ID=DP, Number=1, Type=Integer, Description="Read Depth">
##FORMAT=<ID=HQ, Number=2, Type=Integer, Description="Haplotype Quality">

#CHROM POS iD REF ALT QUAL FILTER INFO FORMAT Samplel Sample2 Sample3
2 4370 rs6057 G by 29 . NS=2;DP=13;AF=0.5;DB;H2 GT:GQR:DP:HQ 010:48:1:52,51 1/0:48:8:51,51 1/1:43:5:.,
2 7330 2 T n 3 ql0 NS=5;DP=12;2F=0.017 GT:GQ:DP:HQ 010:46:3:58,50 011:3:5:65,3 0/0:41:3
2 110696 rs6055 A G,T 67 PASS NS=2;DP=10;AF=0.333,0.667;ARA=T;DB GT:GQR:DP:HQ 112:21:6:23,27 2|1:2:0:18,2 2/2:35:4
2 130237 . T c 47 c NS=2;DP=16;AR=T GT:GQ:DP:HQ 010:54:7:56,60 0]10:48:4:56,51 0/0:61:2
2 134567 microsatl GTICT G,GTACT 50 PASS  N5=2;DP=09;RA=G GT:GQ:DP 0/1:35:4 0/2:17:2 1/1:40:3
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VCEF : Description des variants par position + assignation génotypique

AlelelrialeleieriTiTiaicleleir cloia om

Alc|c|T [T [T [T |[A|T |c|c|c|T |c|a
T A
T A A Sample1
T A
A
A
| Sample2
#CHR POS ID REF | ALT QUAL FILTER [INFOS] | FORMAT Sample1 Sample2
chr1 7 . C T 247.82 . [INFO] GT/AD/DP/GQ/PL 0/1:2,3:5:9.2:20,0,15 J.
chr1 19 . G A 124.34 . [INFO] GT/AD/DP/GQ/PL 0/0:5,0:5:20.2:0,42,94 J.
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Semn.s: bioinformatics platform

Gigwa : Genotype investigator for genome wide analyses

Supports VCF ; :
s Al W http://southgreen fr/content/gigwa

i @ metadata (for
Genotypes easy selection) All using your web browser!

(VCF, PLINK, HapMap)

\.
e\%‘“

E—

Easy to install, too!

NoSQL DB
(for big data)

Advanced filtering:
Qust s / + Functional annotations
« Data quali
MR yintoon « Missing da?a threshold
pecies-ag * Minor Allele Frequency
3 hosge = Various genotype patterns
« Phenotype-based
k Refined datasets ﬁ J discrimination
=W : A
Automated Automated
data data
mmm}/ l transmission
Visualization tools Numerous export formats, Further analysis
real-time distribution graph
JBrowse |, Flapiack ,
=GBrowse A S

Sempéré G, Philippe F, Dereeper A, Ruiz M, Sarah G, Larmande P. Gigwa-Genotype investigator for genome-wide analyses.
Gigascience [Internet] 2016;5:25. doi: 10.1186/s13742-016-0131-8. (Version 2 publication currently in press)
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Sewniis bioinformatics platform

— Depuis la library partagée

Accedez aux donnees partagées
(Données partagées — Bibliotheque de données — formation Galaxy 2019 — SNPCalling)

1) Cliquez sur la library 2) Cochez les fichiers: 3) Cliquez sur le bouton “To history”
Formation Galaxy 2019 RCX_raw_RX.fastq pour importer les données.
SNPCalling Reference.fasta

DATA LIBRARIES include deleted = <M Create Folder + | Add Datasets '{ & To History ~ B Download ~ 1@ Delete O Details © Help

Libraries / formation Galaxy 2019 / SNPCallir
name |2 description data type size time updated (UTC) state
(] RC1_raw_R1fastq fastgsanger 16MB 2019-04-11 08:06 AM O w Manage
] RC1_raw_R2fastq fastgsanger 16MB 2019-04-11 08:06 AM Q@ | & Manage
5] RC2_raw_R1fastq fastgsanger 15MB 2019-04-11 08:06 AM Q@ | @ Manage
[} RC2_r 2 fastq fastgsanger 1.5MB 2019-04-11 08:06 AM Q@ % Manage
D RC3_raw_R1.fastq fastgsanger 16MB 2019-04-11 08:06 AM Q@ | % Manage
] RC3_r 2 fastq fastgsanger 16MB 2019-04-11 08:06 AM Q@ | @ Manage
0O Reference fasta fasta 6.5KB 2019-04-11 08:06 AM @ | & Manage
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1) Créer une collection pour des données pairées | cacteries jeux de donnees

Afficher les jeux de données cachés
Supprimer les jeux de données

Restaurer les jeux de données supprimes
Supprimer définitivement les jeux de données |
Build Dataset List

Build Dataset Pair
N

Create a collection of paired datasets Build List of Dataset Pairs

Build Collection from Rules

3 unpaired forward - (3 filtered out) Choose filters Clear filters 3 unpaired reverse - (3 filtered out)

/ . = . // =

(R1 ), Auto-pair ( R2 )
RC1_raw_R1.fastq RC1_raw_R2.fastq ’
RC2_raw_R1.fastq RC2_raw_R2.fastq ’

RC3_raw_R1.fastq RC3_raw_R2.fastq ’
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1) FastQC : Read Quality reports

FastQC Read Quality reports (Galaxy Version 0.72) .| Vérification de la qualité

soptons FASTQC
R Y
Short read data from your current history Filtre / Trimming | Verification de la qualité
0D @& o ‘ 6: input - CUTADAPT FASTQC
snThis is a batch mode input field. Separate jobs will be triggered for each dataset selection. l
Contaminant list Mapping SBU‘I;JZ référence
B Ql D ‘ Nothing selected - l
lab delimited file with 2 columns: name and sequence. For example: lllumina Small RNA RT Primer CAAGCAGAAGACGGCATACGA ‘ Réordonne les reads
Adapter list SORTSAM
@ @& O  Nothing selected - l >
— Transformation en bam Statistiques
list of adapters adapter sequences which will be explicity searched against the library. tab delimited file with 2 columns: name and sequence. (--adapters) SAMTOOLSVIEW | ga FLAGSTAT
Submodule and Limit specifing file —
B & | O Nothing selected v BAM

a file that specifies which submodules are to be executed (default=all) and also specifies the thresholds for the each submodules warning parameter

Disable grouping of bases for reads >50bp

Yes  No

Using this option will cause fastqc to crash and burn if you use it on really long reads, and your plots may end up a ridiculous size. You have been warned! (--nogroup)

Lower limit on the length of the sequence to be shown in the report

As long as you set this to a value greater or equal to your longest read length then this will be the sequence length used to create your read groups. This can be useful for making
directly comaparable statistics from datasets with somewhat variable read lengths. (--min_length)

length of Kmer to look for

|7

note: the Kmer test is disabled and needs to be enabled using a custom Submodule and limits file (--kmers)

v Execute
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Seiss bioinFormatics platform

Produit 2 datasets en sortie : Rawdata & webpage T

‘ Filtre/T'rimming } vvvvv _{ Vérification de la qualité
@Per base sequence quality CUTALDAPT —
Quality scores across all bases {Sanger / lllumina 1.9 encoding) ‘ Mapping sur la référence
40 H|E| T IIIII BWA
38 LI IIII - l
= AL AL I ‘ Réordonne les reads
] L | SORTSAM
34 PO HEL HHL —| l
32 7 Lot q Transformation en bam . Statistiques
ofierstlm N m m i il - SAMTOOLS VIEW FLAGSTAT
28 ML
26 T BAM
24
22
20 L
18 A
16 Explication détaillée de toutes les sorties:
14 il . . .
- = https://dnacore.missouri.edu/PDF/FastQC_Manual.pdf
10 il
8
6
: USER
2 MANUAL
0 1234567801213 1819 2425 30-31 36-37 4243 4849 5455 60-61 66-67 72-73 78-79 84-85 9001 9607
Position in read (bp)
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2) Cutadapt : Remove adapter sequences from Fastq/Fasta Vetfcaton do a qult

Paramétres - ‘ Fil(t:rS.{_;llr)irRrpn-irng 1 _{ Vérificagf\ns _(Ij_g Icaqualité
Mapping su: la référence

Adapter Option: T

Minimum overlap length =7 Réorgcggf e

Filter Option: o

minimum-length=35 i

Read Modification Options:
Quality cutoff=20,20

— reads fastq filtrés en fonction de la qualité
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Seiss bioinFormatics platform

@per base sequence quality -{ M

Quality scores across all bases {Sanger / lllumina 1.9 encoding) Filtre / T'rimming Vérification de la qualité
‘ CUTADAPT } ''''' .{ FASTQC
I

v

Mapping sur la référence
BWA

I

Réordonne les reads
SORTSAM

l

’ Transformation en bam ‘ . Statistiques

SAMTOOLS VIEW FLAGSTAT

24
22
20
18
16
14
12

BAM

o N s O

1234567891213 18-19 24-25 30-31 36-37 42-43 48-49 54-55 60-61 66-67 72-73 78-79 84-85 90-81 96-97
Position in read (bp)
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4) BWA map short reads against reference genome

Will you select a reference genome from your history or use a built-in index?
Vérification de la qualité
Use a genome from history and build index FASTQ " FASTQC g
Built-ins were indexed using default options. See ‘Indexes’ section of help below ‘ Filtre / Trimming } .{ Vérification de la qualité
Use the following dataset as the reference sequence CUTAlD AR EASIQC
’ N & (i ] 7: Reference.fasta Mapping sur la référence
— L ‘ BWA
You can upload a FASTA sequence to the history and use it as reference l
Réordonne les reads
Select input type SORTSAM
Paired fastq l —
| Transformation en bam ‘ _________ .| statistiques
Select between fastq and bam datasets and between paired and single end data SAMTOOLS VIEW FLAGSTAT
Select first set of reads
,,,,,, BAM
@ | &5 B | 23: Cutadapt on collection 8: Read 1 Output
saThis is a batch mode input field. Separate jobs will be triggered for each dataset selection.
Specify dataset with forward reads
Select second set of reads
@ €1 O | 24 cutadapt on collection 8: Read 2 Output
snThis is a batch mode input field. Separate jobs will be triggered for each dataset selection.
Specify dataset with reverse reads
Set advanced paired end options?
Do ik st — Collection de 3 bam
Provides additional controls
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Map with BWA on collection 23 and . . . .
e e e Visualisation du mapping dans Trackster
format)
a list with 3 items
3
Add tags ﬁ} Trackster
f}: Fast. interactive visualization for large. NGS/HTS datasets using only a web browser.
RC1 raw @ 4
rc (RICE)
929.9 KB
. 1,000
FeneT DO Gerle e ¢ [Itap with BwA on B3 AR DS o BT, 16 a1 261, CORCTACKK 223135277 87441
nslessﬁ%f%%%‘&c%%%h%%- D163 M1 561 CORCRCRX 3 110565 S 988
S i s B A L e g
generating BWA index with is algorithi linCOECYACXX.Z 105 606'600 06?565156515251 cé&u e 22”; 0
[bwa_index] Pack FASTA... 0.00 5 601?565“ 1
[bwa_index] Construct BWT for thyf packed 13
= 1 201 COECIAC 110,918 24043 Bt D165 SMI2614 ;
sequence... oemssmm COECACKX 22107 18T 064976 o DelgssL 261 coechcxx 2; 30820670:91917
i g O ———— ez E
S ) S e S
[bwa_index] Pack fo D61655M1:26 LCOECYACKX:2:2206: 7978 86542 mummm D61655M 1 DI
DBLESSH 261 COECCKX 21216:20245. 830028 DB1655M 1 D614
e~ T O e TGa5i] S6LCORCIACKL 21301 123658157 s et e LR cxff’i‘?’z‘xog % °
BT ul 7 > e DE1655M1:26 1 COECYACKK:2: 1208:5220:645 36 s DGIGSSH
D165 5M1:26 1.COECTACKX:2:2102:3619:67257 i DB1655ML 26
= ; D61655M1:261:COECYACKX:2:2307:1338:9447 mmn DE16S
display with IGV local D61655M1 261:COECYACKX:2:2101 :14441:66929 I DEL65SM
display in IGB Vi s 261-COLC IR 22211 20314 4158 L
ol b, s St g pa! g&%mx S
display at bam.iobio bam.lobio.io P ey B slsggmmsmcxx :2:2208:7484:554
s ; ; DE1655M1 261:COECYACKX:2:2213:18771:59431 D165 5M1:26 LCOECYACXX:2: 1207173867523
Binary bam alignments file 061655 1:261:COECYACXX:2:2207:18226:31039 il DSlGSSMllGlCOECYA(‘XX 7 n 7.106286 90
61655M1:261: COECYACXX:2:1313:17010: 19887 I
D61655M1 J6LCORIACHX 7751:62620 Imm— D Eteos 136 LLOEVALI 22201 3043 31060 pms
- Delesshl 26L COECIACKX 19:18732 B DB1655M1 261:COECTACKX:2:7308:10634:40961
RC3 raw oW 4 Dgless 11:13418:5256] DELGSSML 261 COECIACKK 22306:10634:
e S OROVACIN 2114, 4456 G300 s DL655ML 261:COECYACKK:2:1113:14562;
DE16SSM) 6L COFACRN.S: 26:69599 D16 2610 21301 11235
) D61655M 1 D165501:26 1COECTACKX:
RC2 raw oW 4 - D RCDECYACXX




=1L L SNP-CALLING : Workflows

noo 1000

Map with BWA on collection 23 and
collection 24 (mapped reads in BAM
format)

a list with 3 items

bam

Données statistiques du mapping dans bam.iobio.io

Add tags

=) @ Try our beta release
RC1 raw @ v e Read Coverage GRCKS7 exoric regiors Custom Bed o
Reads

‘ Power Scale
Sampled
Reference genome size is 6632 bytes, “ 9
generating BWA index with is algorithm

[bwa_index] Pack FASTA... 0.00 sec

[bwa_index] Construct BWT for the packed thousand
sequence... @
[bwa_index] 0.00 seconds elapse.
[bwa_index] Update BWT... 0.00 sec e ——
[bwa_index] Pack forwa

RIEEITE; e |
display with IGV local

display in IGB View
display at bam.iobio bam.iobio.io

929.9 KB
format: bam, génome de référence: ?

Read Coverage Distribution @

49.8% 05%
e PRRPINT N R 1o ; bbbt e it
200 400 600 800

ek,

Binary bam alignments file
RC3 raw @4

RC2 raw Q.‘/
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5) SortSAM : sort SAM/BAM dataset

Parametres :

Sort order = coordinate
Select validation Stringency = Sllent

Vérification de la qualité
A ™ FASTQC

Filtre / Trimming | Vérification de la qualité
CUTADAPT FASTQC
1
Mapping sur la référence
BWA

SortSam sort SAM/BAM dataset (Galaxy Version 2.18.2.0)

Select SAM/BAM dataset or dataset collection

@ | €5 B 47: Map with BWA on collection 23 and collection 24 (mapped reads in BAM format)

sl his is a batch mode input field. Separate jobs will be triggered for each dataset selection.
If empty, upload or import a SAM/BAM dataset

Sort order

@® Coordinate
OQueryname
SORT_ORDER: default=coordinate. Selecting Queryname will output SAM file, as Galaxy does not support BAM files that are not coordinate sorted.

Select validation stringency

Silent

Setting stringency to SILENT can improve performance when processing a BAM file in which variable-length data (read, qualities, tags) do not otherwise need to be decoded.

« Execute

I

Réordonne les reads

SORTSAM
]
1
Transformation en bam | | Statistiques
SAMTOOLS VIEW FLAGSTAT
BAM

— Collection de 3 bam
ordonnés
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6) Samtools view : reformat, filter, or subsample

SAM/BAM/CRAM data set
@ @ 0O | 52 (hidden) SortSam on data 48: Alignment sorted in coordinate order FASTQ >l Vériﬂcaﬂzns_?_‘alg qualite
Output type
— Filtre / Trimming | Vérification de la qualité
¢ CUTADAPT FASTQC
Select output type. In case of counts only the total number of alignments is returned. All filters are taken into account (-b/-C/-c) l
Filter alignment Mapping sur la référence
BWA
Yes I
]
Filter by regions ‘ Réordonne les reads
SORTSAM
No l
Filter by readgroup Transformation en bam | | .| Statistiques
i SAMTOOLS VIEW FLAGSTAT
|
Filter by quality P
Skip alignments with MAPQ smaller than INT. (-q) p1 .
Parametres :
Filter by library
' Output Type = BAM
Only output alignments in library STR (-I) Req Ulre th at these ﬂagS are Set =
Filter by number of CIGAR bases g query seq H H H
, read is mapped in a proper pair
Only output alignments with number of CIGAR bases consuming query sequence greater than or equal INT. (-m)
Require that these flags are set
B select/Unselect all
— _ — Collection de 3 bam finaux
| % read is mapped in a proper pair |
(N
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7) Samtools Flagstat : tabulate descriptive stats for BAM dataset

BAM File to report statistics of Vérification de la qualité
- - £ 7 FASTQC

‘[j | D 52: (hidden) SortSam on data 48: Alignment sorted in coordinate order ‘

Filtre / Trimming
CUTADAPT

Mapping sur la référence
BWA

I
11812 + 0 in total (QC-passed reads + QC-failed reads) R SORTSAM,
0 i 0 Secondary Transformaltion en bam
0+0 supplementary | SAMTOOLS VIEW |
0@ + 0 duplicates

9322 + 0 mapped (78.92% : N/A)

11812 + O paired in sequencing

5906 + 0 readl

5906 + 0 read2

9078 + 0 properly paired (76.85% : N/A)

9292 + 0 with itself and mate mapped

30 + 0 singletons (0.25% : N/A)

@ + 0 with mate mapped to a different chr

@ + 0 with mate mapped to a different chr (mapQ>=5)

______________ Vérification de la qualité
FASTQC

Statistiques
FLAGSTAT

BAM
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1) CONSTRUISEZ -
LE WORKFLOW FATTQ _____________________________ | erllcal:lzr;ngqume

M AP P I N G FiltcrLeJ 1/_%;2:1{99 ................... " Vérificagzr; s_eQ Ica:l qualité

Mapping sur la référence
BWA

!

Réordonne les reads

SORTSAM
Transformation en bam | .| Statistiques
SAMTOOLS VIEW FLAGSTAT

\

BAM
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[Oshortread data from your current Shortread data from your current

Shortread data from your current

history history hislory
Comamonnt kst Contaminant ist Contaminantlist
Adapter list Adapter list Adapterlist

Submodule and Limit specifing file

Submodule and Limitspediing file Submodule and Limitspedfing fie

S S——— Données partagées — WF

FastQC on input danse((s):wehpage‘
(hmi) (3

FastQCon ‘npuldanse(s):welmage‘

(humi) © | (mmy Yo P q c o
FasQCmirpmdavase((s):RmData* FasiQC on inputdataset(s): RawData FastQC oninputdataset(s): RawData SNpcaIIIng = mapplng = mUItI
(o o) *o | @ o

Paired Collection

Cutadaptoninputdataset(s): Split *
B '

Cutadaptoninputdataset(s): Read 1*
Output(fasigsanger) ¢

) Use the following dataset as the
reference sequence

Cutadaptoninputdataset(s): Read z* ) Select firstsetofreads

Output(fasigsanger) ¢

Select SAM/BAMdatasetor dataset
collecton

) Select second set of reads

BAM File 10 reporn statistics
of

Cutadaptoninputdataset(s): Remrl’.K Map with BWA on inputdataset(s)

(vd) o (mapped reads in BAM format) (bam} Sortsam oninput dataset(s):
Cutadaptoninputdataset(s): info File digr soredin di order g outputi (&) *
(vd) * © (bam, sam)

Cutadaptoninputdataset(s): Restof

Reads (R1 only) (fasigsanger) ©

Cutadaptoninputdatasey(s): Wldcaﬂ SAMBAMCRAM data set

File (x) *0 S
view oninpi :
Cutadaptoninputdatasei(s): * fitered alignments .
Untri Read 1 (fa ger) ©
S Is view oninput sy
Cutadaptoninputdatasei(s): * unfitered aignments. *
Untri Read 2 (fa ) D}

s IS view on i
Counts (td)

Cutadaptoninputdataset(s): oo

Short Read 1 (lasigsanger) * ©




LA LN Galaxy : Workflows

Histan: ~inm
Pour lancer un WORKFLOW on peut : A TABLEAUX DES HISTORIQUES |
" Historiques sauvegardes
D Historiques partages avec moi
e L’extraire de I'historique aprés avoir lancé tous les outils j| Srusionys
6€  Créer un nouveau

Copier I'Historique

Partager et publier

\

e Le construire manuellement avec le canva

e |

Montrer la structure

[

Extraire un Workflow

Name

Permissions/Sécurité

T Supprimer
- Supprimer définitivement
. . , , I -
e L’importer depuis les données partagées j  Maabata Pt

g  ACTIONS SUR LES JEUX DE DONNEES
1 Copier des jeux de données

I
—

SNP Calling - multi = ~

=) =1 loe se e evemaees

| Run
i \
! Import
B saveastie Dans vos Workflows

personnels !
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11

Semn.s: bioinformatics platform

1) Télécharger le workflow “SNPCalling - multi” depuis les données partagées

SNP-CALLING

Workflows

2) Le lancer sur le BAM obtenu précédemment

Tools

[ search tools

Get Data

BASIC TOOLS
Text Manipulation

FASTA manipulation
Filter and Sort

Join, Subtract and Group
Convert Formats

SEQUENCE ANALYSIS

Fetch Sequences

Fetch Alignments

EMBOSS

Operate on Genomic Intervals

NGS ANALYSIS
NGS: QC and manipulation
NGS: Cleaning

NGS: Mapping

NGS: Assembly

NGS: SAM Tools

NGS: GATK Tools (beta)
NGS: RNA Analysis

NGS: small RNAs

NGS: Peak Calling

NGS: Simulation

Workflow: SNP Calling - multi

History Options

Send results to a new history

Yes No

[0 1: Input dataset collection

O = 227: MarkDuplicates on collection 194: MarkDuplicates BAM output

[ 2: reference

D @& 161: reference.fasta

# 3: Realigner Target Creator (Galaxy Version 2.8.1).

# 4:Indel Realigner (Galaxy Version 2.8.1).

# 5: MarkDuplicates (Galaxy Version 2.18.2.0).

# 6: Haplotype Caller (Galaxy Version 2.8.2)

Covariates table recalibration file

No gatk_report dataset available.

The input covariates table file which enables on-the-fly base quality score recalibration. Enables on-the-fly recalibrate of base qualities. The covariates
tables are produced by the BaseQualityScoreRecalibrator tool. Please be aware that one should only run recalibration with the covariates file created on

the same input bam(s) (-BQSR,--BQSR <recal_file>)
Choose the source for the reference list

+ Run workflow

»
»

»

v

BAM

Réaligne localement
Realigner Target Creator

Réaligne les indels
Indel Realigner

Réordonne les reads
Mark Duplicates

:

Appels des SNPs
Haplotype Caller

VCF

Filtre

Variant filtration
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Sewniis bioinformatics platform

##INFO=<ID=InbreedingCoeff, Number=1,Type=Float,Description="Inbreeding coefficient as estimated from the genotype likelihoods per-sample when compared a
##INFO=<ID=MLEAC,Number=A,Type=Integer,Description="Maximum likelihood expectation (MLE) for the allele counts (not necessarily the same as the AC), fore
##INFO=<ID=MLEAF,Number=A,Type=Float,Description="Maximum likelihood expectation (MLE) for the allele frequency (not necessarily the same as the AF), fore
##INFO=<ID=MQ,Number=1,Type=Float,Description="RMS Mapping Quality">

##INFO=<ID=MQRankSum,Number=1,Type=Float,Description="Z-score From Wilcoxon rank sum test of Alt vs. Ref read mapping qualities">
##INFO=<ID=QD,Number=1,Type=Float,Description="Variant Confidence/Quality by Depth">
##INFO=<ID=ReadPosRankSum,Number=1,Type=Float,Description="Z-score from Wilcoxon rank sum test of Alt vs. Ref read position bias">
##INFO=<ID=SOR,Number=1,Type=Float,Description="Symmetric Odds Ratio of 2x2 contingency table to detect strand bias">
##contig=<ID=LOC_0s01g44110.1,length=2608>

##contig=<ID=LOC_0s01g62920.1 length=2879>

##contig=<ID=LOC_0s12g32240.1,length=1088>

##reference=file:///scratch2/galaxy/galaxy-19.01/galaxy/database/tmp/tmp-gatk-ky TSPp/gatk_input.fasta

#CHROM

LOC_0s01g44110.1

LOC_0s01g62920.1

LOC_0s01g62920.1

LOC_0s01g62920.1

LOC_0s01g62920.1

LOC_0s01g62920.1

LOC_0s01g62920.1

LOC_0s01g62920.1

LOC_0s01g62920.1

LOC_0s01g62920.1

LOC_0s12g32240.1

LOC_0s12932240.1

LOC_0s12g32240.1

LOC_0s12g32240.1

LOC_0s12g32240.1

History

Donnees alexis
30 shown, 61 deleted, 90 hidden

68.87 MB

144: Variant Filtration on

data 7 and data 141 (log)

143: Variant Filtration on
data 7 and data 141
(Vvariant File)

142: Haplotype Caller on

data 7, data 140, and

others (log)

141: Haplotype Caller on

data 7, data 140, and

others (VCF)

@ ¢ %

134: MarkDuplicates on x
collection 125: MarkDuplicates

BAM output
a list with 3 items

133: MarkDuplicates on x

collection 125: MarkDuplicate
metrics
a list with 3 items
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> 9 workflows préconfigurés et validés par la plateforme

Analyze Data S i Data~ - - Using 0 bytes
Tools .?. . o » . History C
- E N
1 écirad 4 2, Z=INA M iero
search tools %) Bovers - search datasets )

—
Get Data Unnamed history
Send Data o u ree n 0b

BASIC TOOLS 01100 4 o _ o . o This history is empty. You can
Text Manipulation meggé b'o'nformatlcs platform load your own data or get data

from an external source

Filter and Sort
Join, Subtract and Group Welcome to GALAXY

Convert Formats

Our pre-configured and validated workflows

SNP calling

The SNP Calling is based on the GATK toolkit,
using either UnifiedGenotyper or HaplotypeCaller
module.

SEQUENCE ANALYSIS
Gene/Protein prediction
EMBOSS

Operate on Genomic Intervals
Fetch Sequences

= Galaxy

Mosaie Genemes

Genomics

SNP calling

Fetch Alignments

Metagenomics

NGS analyses
Gene famili

Input: BAM alignment files + FASTA for
reference
Output: VCF (Variant call Format) file

Extract Features

NGS ANALYSIS

2
Y
=
7
14
)
3
o

2
2
©
s
>
o
=
°
£
7]

NGS: Quality Control

NGS : Mapping
NGS: GATK Tools
NGS: GATK2 Tools

NGS: SAM/BAM Manipulations
NGS: RNASeq These workflows as part of the services provided by South Green

NGS: Assembly

NGS: Small RNA: .
Bedm:: : How to load big datasets?

Picard Tools

HPC My =_Galaxy
Cluster ’
2

SNP ANALYSIS
NGS: SNP Calling
Varscan

History




South Green

Semen.s bioinformatics platform

Apercu des Workflows de SouthGreen

> 9 workflows préconfigurés et validés par la plateforme

ey e We propose several workflows for NGS analyses

: % 19_?@-{;@ = in different scenarii (transcriptome vs
E=is *gﬁ;gﬁ%‘g 2 transcriptome, transcriptome vs genome...)
o B It includes cleaning and mapping steps using
§§ 11; i commonly used softwares.
e Ll
e i Input: Fastq files + FASTA for reference e o
i i Output: BAM alignment files R
I G. Sarah
ig
it

SNP calling

The SNP Calling is based on the GATK toolkit,
using either UnifiedGenotyper or HaplotypeCaller
module.

SNP calling

Input: BAM alignment files + FASTA for
reference
Output: VCF (Variant call Format) file

Access workflow




SouthGreen Apercu des Workflows de SouthGreen

> 9 workflows préconfigurés et validés par la plateforme

) =

7l SNP analysis

=

'_,lf. SNiPlay3 complete workflow: a package for
A exploration and large scale analyses of SNP
,_“'_’5 polymorphisms (filtering, SNP density, diversity,
?)' linkagedisequilibrium) (Dereeper et al, 2015)

Input: VCF

Access workflow

Winter Asia
Winter Europe
Winter America

GWAS

SNiPlay3 GWAS workflow: Tassel-based GWAS
workflow (GLM model) including population
structure and correction for structure (Dereeper
et al, 2015)

Input: VCF + Phenotypic tabulated file

Access workflow

~
G..Andres
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Gene families

Greenphyl / GenFam
functional genomics in
2011).

: comparative and
plants (Rouard et al,

Input: FASTA file, Species tree file

Access workflow

0
c
el
—
0
S
©
>
o
3
O
=
j—
)
2]

Structural variations

Scaffremodeler can be used to detect large
structural variations between a reference
sequence and a resequenced genome (Martin et
al, 2016)

Input: Fastq + FASTA




truction

S

Chiom. recon

Chromosome reconstruction

Scaffrehunter tools assemble scaffolds into

pseudomolecules using markers genotyped in a

population (Martin et al, 2016)

Input: Fastq + FASTA

Access workflow

GenPhySE

Génétique Physiologie et Systémes d'Elevage

bioinfo

Metagenomics

—
e

]

A

e

%
%
7

Metagenomics

FROGS: Find Rapidly OTU with Galaxy Solution
(Pascal et al, 2015)

Input: Fastq files

Access workflow




SouthGreen Apercu des Workflows de SouthGreen

> 9 workflows préconfigurés et validés par la plateforme

Mosaic genome
reconstruction

TraceAncestor / KDE_Classifier : Two
. approaches to analyze the mosaic structure of
plant genomes

Input: VCF file + structure file

Access workflow

Mosaic Genomes
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Semn.s: bioinformatics platform

Apercu des Workflows de SouthGreen

Une documentation est disponible dans les
Galaxy pages

m— =
> Workflow / Jeux de données / Historique Tl
d’analyses = =

uuuuuuuuuuuuu

e
o
S —

FKOE

v
# wetSpleer I # leogam x
wnpue . et reference fle to read
P ]

Bosaced tocus.




SouthGireen Galaxy : Bonnes pratiques
Galaxy CIRAD : http://galaxy.southgreen.fr/galaxy/

Comment créer un compte: Login

Directement sur Galaxy : http://galaxy.southgreen.fr/galaxy/user/create
Contactez : admin.bioinfo@cirad.fr pour augmenter I'espace alloué. 9

Pour tout probléeme ou demande (briques...): Contactez : admin.bioinfo@cirad.fr

Galaxy IRD : http://bioinfo-inter.ird.fr:8080/

Comment créer un compte:

Formulaire disponible sur le site web du plateau: https://bioinfo.ird.fr/index.php/platform/galaxy-account.
- Ladurée d’'un compte est de 3 ans renouvelable sur demande au plateau bioinformatique.
- Quota utilisateur a fixer lors de la création du compte

Pour tout probléme ou demande (briques...): contactez : bioinfo@ird.fr



http://galaxy.southgreen.fr/galaxy/user/create
https://bioinfo.ird.fr/index.php/platform/galaxy-account
mailto:bioinfo@ird.fr

SouthGreen Galaxy : Bonnes pratiques

Bonnes pratiques:

e Pensez a supprimer vos données / historique aprés analyse
— galaxy n’est pas une plateforme de stockage

e Connaissez bien vos données et vos objectifs
— configurations / parametres



;oul:h Green

bioinformatics platform

“The authors acknowledge the South Green Platform (http://www.southgreen.fr) for providing the galaxy
instance (http://bioinfo-inter.ird.fr:8080/ or http://galaxy.southgreen.fr/galaxy/) that have contributed to the
research results reported within this paper.”

— N’oubliez pas de citer aussi les outils utilisés !

"The authors acknowledge the IRD i-Trop HPC at IRD Montpellier for providing HPC resources that have
contributed to the research results reported within this paper. URL: http://bioinfo.ird.fr/ "

“The authors acknowledge the CIRAD UMR-AGAP HPC (South Green Platform) at CIRAD montpellier for
providing HPC resources that have contributed to the research results reported within this paper. URL.:
http://www.southgreen.fr”
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=L L) SUIVEZ NOUS SUR TWITTER !

: @green bioinfo

South Green

1=TrEp
bioinformaticsjo_  I-Trop : @ItropBioinfo

] Galaxy Project : @galaxyproject


https://twitter.com/green_bioinfo
https://twitter.com/ItropBioinfo
https://twitter.com/galaxyproject

S outhGreen

Sewniis bioinformatics platform

Le matériel pedagogique utilise pour ces enseignements est mis a

@@@@ disposition selon les termes de la licence Creative Commons Attribution

L mﬁ - Pas d’Utilisation Commerciale - Partage dans les Mémes Conditions
(BY-NC-SA) 4.0 International:
http://creativecommons.org/licenses/by-nc-sa/4.0/
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