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Modules de formation 2019
●  Toutes nos formations :

https://southgreenplatform.github.io/trainings/

● Topo & TP : Workflow managers

● Environnement de travail : Logiciels à installer

https://southgreenplatform.github.io/trainings/
https://southgreenplatform.github.io/trainings//galaxyToggle/
https://southgreenplatform.github.io/trainings/linux/linuxPractice/#preambule


Workflow Manager

www.southgreen.fr
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objectifs:

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

Applications
Tout savoir sur les 2 principaux gestionnaires de workflow

- Utiliser les outils
- Construire son propre workflow
- Pratiquer sur un même cas d’utilisation : Appel de SNPs à partir de reads Illumina de 3 

échantillons

Objectifs de la formation



The Great Wave off Kanagawa, Hokusa @amitechsolutions.com

Pourquoi utiliser un gestionnaire de workflow?



@amitechsolutions.comCréer son propre pipeline via une méthode facile et 
conviviale

Pourquoi utiliser un gestionnaire de workflow?

Données brutes
Résultats 

Intermédiaires
Résultats 

Intermédiaires
Résultat

Final



• 3 solutions proposées par

Pourquoi utiliser un gestionnaire de workflow?

GUI tools CLI tools

$cutadapt
-q 30
-m 35
$bwa mem

-n 5
…

$order
1=fastqc
2=cutadapt
3=bwa mem
4=samToolsView
1000=gatkHaplotypeCaller
1001=gatkVariantFiltration

$sge
-q bioinfo.q 
-b Y



Snakemake 

Pourquoi utiliser un gestionnaire de workflow?

Facilité de 
développement

Facilité d’utilisation
Bonne documentation

• 3 solutions proposées par



Snakemake 

Pourquoi utiliser un gestionnaire de workflow?

• 3 solutions proposées par



Apporte un cadre 
robuste

Contrôle du pipeline 
et des données

Vérifie le format des fichiers

Valide l’enchaînement des outils

Automatisation de certaines étapes clefs

( ex : indexation de la référence )

Pourquoi utiliser un gestionnaire de workflow?



Reproductibilité 
& traçabilité

Pourquoi utiliser un gestionnaire de workflow?

Sauvegarde des options, version des logiciels, 

partage des analyses

Apporte un cadre 
robuste

Contrôle du pipeline 
et des données



Suivi des erreurs 
& reprise en cours

Pourquoi utiliser un gestionnaire de workflow?

Reproductibilité 
& traçabilité

Contrôle du pipeline 
et des données

Apporte un cadre 
robuste



Pourquoi utiliser un gestionnaire de workflow?

Reproductibilité 
& traçabilité

Contrôle du pipeline 
et des données

Apporte un cadre 
robuste

Suivi des erreurs 
& reprise en cours

Analyse de gros 
jeu de données



Connection HPC
Parallélisation

Pourquoi utiliser un gestionnaire de workflow?

Reproductibilité 
& traçabilité

Contrôle du pipeline 
et des données

Apporte un cadre 
robuste

Suivi des erreurs 
& reprise en cours

Analyse de gros 
jeu de données



Pourquoi utiliser un gestionnaire de workflow?

Interface Command line GUI (Web interface)

Predefined Pipelines SNP calling, RNASeq and WGS 
large scale

Metagenomics, RNASeq, SNP 
calling, post-analyses

Number of Samples +++ ++

Quota 
(related to infra) Disk space “/data/projects”  IRD           100Go data

Cirad      100Go => 300Go

Parallelization 
(related to infra conf)

IRD          300 cores
Cirad        600 cores

IRD        16 cores / one node
Cirad        200 cores

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

Post-analyses
Graphical figures Not yet Yes



A framework to quickly build pipelines 
and to perform large-scale NGS analysis

Toolbox for Generic NGS analyses

htps://github.com/SouthGreenPlatorm/TOGGLE



19 modules, 120 functions 120 
open-source tools

What is TOGGLe ?

• An alternate solution between GUI tools (Galaxy) & CLI tools 
(SnakeMake)

• Numerous tools integrated to perform post analysis

• Targets both biologists & bionformaticians 



Raw data 
Intermediate 

result
Intermediate 

result
Final  result

SNP analyses, GWAS, 
Population genetics, 

Differential expression etc.

Sequencing 
technology used

What is TOGGLe ?

19 modules, 120 functions 
40 open-source tools



Various data format : fasta, 
fastq, sam, bam, bed, vcf 
(compressed or not)

GBS RADSeq RNASeq WGS

What is TOGGLe ?



SNP Calling & 
Post-Calling

SV Detection

Differential 
Expression

Data 
preprocessing

Mapping & 
Post-Mapping

Assembly

GBS RADSeq RNASeq WGS

Use TOGGLe for ?



SAMtools, GATK 
VarScan, SNPEff

DuplicationDetector, 
BreakDancer, Pindel

Bowtie, Bowtie2
BWA, crac
Tophat2

SNP Calling

SV Detection

Htseq-count, cufflinks

Trinity
TGI-CL
Abyss

NGSUtils, picardTools
SAMtools, GATK

Mapping

Assembly

Atropos, Stacks
FastQC, Cutadapt
FASTX-Toolkit

Post Mapping

BEDtools, plink, sNMF 
FastME, plink, readseq

Post Calling

Data preprocessing

Differential Expression

https://toggle.southgreen.fr

Tools includes

nanoplot, wtdbg2, minimap2, flye

Long Reads



A command-line based pipeline framework

A single command line
toggleGenerator.pl -d DIR -o DIR -c FILE 

How to perform an analysis with TOGGLe ?



What does TOGGLe need to run ?
toggleGenerator.pl -d|--directory DIR -c|--config FILE -o|--outputdir DIR [-r|--reference FILE] [-k|--keyfile FILE] [-g|--gff FILE] [-nocheck|--nocheckFastq] [--help|-h]

Required named arguments:

-d / –directory DIR a folder with raw data to be treated (FASTA, FASTQ, SAM, BAM, BED, GFF, VCF)

-c / –config FILE it is the software.config.txt file but it can be any text file (Unix format).

-o / –outputdir DIR the current version of TOGGLe will not modify the initial data folder but will create an output directory with all analyses in. This module 
must be empty (TOGGLe will stop if not).

Optional named arguments:

-r / –reference FILE a reference FASTA file to be used. (1)

-g / -gff FILE a GFF file to be used for some tools . Be careful the gff name must be different than the FASTA.

-k / –keyfile FILE a keyfile use for demultiplexing step.

-add / –add use if you want to add new samples to an already run analysis.

-rerun / –rerun: use if you want to re-run samples that have encountered error previously.

-nocheck by default checks if given formats for input files are correct. This option allows to skip this step.

-report / –report generate pdf report (more info)

-h / –help show help message and exit

http://toggle.ird.fr/manual/completeManual/#report


• An input directory (with fastq, sam/bam, vcf files)

• The name of output directory used to store the data 
generated by the analyses 

• A unique and simple configuration file to design the pipeline 
and define software parameters.

• Optional arguments : reference file, annotation…

What does TOGGLe need to run ?



$cutadapt
-q 30
-m 35
$bwa mem

-n 5
…

$order
1=fastqc
2=cutadapt
3=bwa mem
4=samToolsView
1000=gatkHaplotypeCaller
1001=gatkVariantFiltration

$sge
-q bioinfo.q 
-b Y

A simple configuration file ...



$order
1=fastqc
2=cutadapt
3=bwa mem
4=samToolsView
1000=gatkHaplotypeCaller
1001=gatkVariantFiltration

Create your own workflow

• The workflow order

• The list of softwares to run

One line = the step followed by the  software’s name

To create your own workflow



$order
1=fastqc
2=cutadapt
3=bwa mem
4=samToolsView
1000=gatkHaplotypeCaller
1001=gatkVariantFiltration Parallel analysis by sample

Create your own workflow

Step number < 1OOO

To create your own workflow



$order
1=fastqc
2=cutadapt
3=bwa mem
4=samToolsView
1000=gatkHaplotypeCaller
1001=gatkVariantFiltration

Sample 1 Sample 2 Sample 3

fastQC
Cutadapt

SAMtools

BWA mem

fastQC
Cutadapt

SAMtools

BWA mem

fastQC
Cutadapt

SAMtools

BWA mem

Pa
ra

lle
l 

an
al

ys
is

 b
y 

sa
m

pl
e

To create your own workflow



Step number >= 1OOO

Global analysis 
(all samples) G

lo
ba

l 
an

al
ys

is

SNP list 

GATK
Unified Genotyper

GATK
Variant Filtration

To create your own workflow

$order
1=fastqc
2=cutadapt
3=bwa mem
4=samToolsView
1000=gatkHaplotypeCaller
1001=gatkVariantFiltration

Sample 1 Sample 2 Sample 3

fastQC
Cutadapt

SAMtools

BWA mem

fastQC
Cutadapt

SAMtools

BWA mem

fastQC
Cutadapt

SAMtools

BWA mem

Pa
ra

lle
l 

an
al

ys
is

 b
y 

sa
m

pl
e



$cutadapt
-q 30
-m 35
$bwa mem

-n 5
…

$order
1=fastqc
2=cutadapt
3=bwa mem
4=picardToolsSortSam
5=samToolsView
1000=gatkHaplotypeCaller
1001=gatkVariantFiltration

$sge
-q bioinfo.q 
-b Y

Software parameters

One tag per software ($softwareName) 
followed by the list of options

Software parameters



$cutadapt
-q 30
-m 35
$bwa mem

-n 5
…

$order
1=fastqc
2=cutadapt
3=bwa mem
4=picardToolsSortSam
5=samToolsView
1000=gatkHaplotypeCaller
1001=gatkVariantFiltration

$sge
-q bioinfo.q 
-b Y

Job schedulers

LSF, MPRUN, SLURM, SGE

Scheduleurs usage



User Manuals
Developer

manual

Screencast
Pre-defined 

Workflow files

http://toggle.southgreen.fr/

https://github.com/SouthGreenPlatform/TOGGLE

More info on website
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Former collaborators
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● Mawussé Agbessi (UMR DIADE - IRD)
● Enrique Ortega-Abboud (UMR AGAP - CIRAD)
● Cédric Farcy (UMR AGAP - CIRAD)
● Maryline Summo (UMR AGAP - CIRAD)
● Ayité Kougbeadjo (UMR DIADE - IRD)



TOGGLe : Bonnes pratiques

Comment citer les clusters?
"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”

Comment citer TOGGLe?

Tranchant-Dubreuil, C., Ravel, S., Monat, C., Sarah, G., Diallo, A., Helou, L., … Sabot, F. (2018). TOGGLe, a flexible framework for easily 
building complex workflows and performing robust large-scale NGS analyses. BioRxiv. https://doi.org/10.1101/245480

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

https://www.biorxiv.org/content/early/2018/01/10/245480
https://www.biorxiv.org/content/early/2018/01/10/245480


South Green : @green_bioinfo

I-Trop : @ItropBioinfo

SUIVEZ NOUS SUR TWITTER !

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


Genotypes
(VCF, PLINK, HapMap)

NoSQL DB
(for big data)

Refined datasets

Filtering

Advanced filtering:
• Functional annotations
• Data quality
• Missing data threshold
• Minor Allele Frequency
• Various genotype patterns
• Phenotype-based 

discrimination

Flapjack

All using your web browser!

http://southgreen.fr/content/gigwa

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)

Automated 
data 

transmission

Visualization tools Numerous export formats,
real-time distribution graph

Further analysis

Sample metadata 
(for easy selection)

Automated 
data 

transmission

Easy to install, too!

Open-source

Multi-platform

Species-agnostic

Supports VCF 
with functional 

annotations



Merci pour votre attention !
   

Le matériel pédagogique utilisé pour ces enseignements est mis à 
disposition selon les termes de la licence Creative Commons Attribution 
- Pas d’Utilisation Commerciale - Partage dans les Mêmes Conditions 
(BY-NC-SA) 4.0 International:
http://creativecommons.org/licenses/by-nc-sa/4.0/

http://creativecommons.org/licenses/by-nc-sa/4.0/

