
24/07/2018 v 1.0.0

Galaxy & XCMS

Reproductible metabolomics
data analysis

GUITTON Yann for W4M Core Team

Metabolomics 2018

Seattle



Presentation
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MS platform (17 instruments)

 Metabolomics

 Bioinformatics (W4M) 



W4M a user story born from a simple questions

XCMS looks perfect BUT please, HELP  

what’s a script is…?

Sophie Goulitquer –

Chemist on a MS platform



W4M a user story born from a simple questions

Bio-informatics will save my life, 

GREAT !



W4M a user story born from a simple questions

…a solution for ME?



Introduction / Galaxy



Introduction / Galaxy

• Galaxy it’s …

–No need to execute a command line through a terminal

– Programming or scripting skills are not required

– Submission of jobs is transparent through a high performance 
computer cluster

– Secure histories and data manager

– A data and protocols sharing system

– Tool-boxes of several bioinformatics fields

– NGS – Chemistry

– Metabolomics – Image analysis

– Statistics – Etc ...

– A web-based interface
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Introduction / Galaxy

8



Introduction / Galaxy

Why Galaxy ?

• Accessibility

• Reproductibility

• Transparency
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Introduction / Galaxy

[login@n0 ~]$ cdprojet

[login@n0 login]$ cd 13-07-29-panda/tmp/mapping

[login@n0 mapping]$ cat tophat.qsub

#!/bin/bash

#$ -S /bin/bash

#$ -M login@sb-roscoff.fr

#$ -m bea

#$ -V

#$ -cwd

#$ -o qsub.out

#$ -e qsub.err

tophat2 panda_v121029 ../input/IllR1-1.fq ../input/IllR1-2.fq

-GTF ../input/panda_v121029.gtf --b2-sensitive -r 100

–num-threads 8

[login@n0 mapping]$ qsub -q long.q -pe thread 8 tophat.qsub

Your job 5338969 ("tophat.qsub") has been submitted
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W4M / Galaxy our solution

ERGONOMICS

PARAMETER COMPLETENESS

MODULARITY

DATA & WORKFLOW SHARING

USERS Non-XCMS users

XCMS advanced users

Additional tools developers



Introduction / Galaxy

[lecorguille@n0 ~]$ 

object

xcmsSet object

ppm 

maxmial tolerated m/z deviation in consecutive scans, 

in ppm (parts per million)

peakwidth

Chromatographic peak width, given as range (min,max) 

in seconds

snthresh

signal to noise ratio cutoff, definition see below.

prefilter

prefilter=c(k,I). Prefilter step for the first phase. 

Mass traces are only retained if they contain at least 

k peaks with intensity >= I.

firstBaselineCheck

logical, if TRUE continuous data within ROI is checked 

to be above 1st baseline

roiScales

numeric, optional vector of scales for each ROI in 

ROI.list to be used for the centWave-wavelet

[...]

14

https://galaxydev.workflow4metabolomics.org/
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W4M in the Metabolomics Workflow

Experimental design

Sample preparation

Sample analysis
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W4M tools

• 41 modules and growing

+ NEW Reference your workflows

with DOI



Sharing scientific data

A prerequisite for repeatability is for the research artifacts that back up the 

published results to be shared. 

Sharing for repeatability is essential to ensure that 

colleagues and reviewers can evaluate our results 

based on accurate and complete evidence.



Sharing scientific data

Sharing Data/Histories/Workflows with Galaxy



Sharing scientific data

Sharing Data/Histories/Workflows with Galaxy



Sharing scientific data

Sharing Data/Histories/Workflows with Galaxy



Sharing scientific data

Sharing Data/Histories/Workflows with Galaxy

http://workflow4metabolomics.org/referenced_W4M_histories
http://workflow4metabolomics.org/referenced_W4M_histories


Sharing scientific data

Sharing Data/Histories/Workflows with Galaxy



W4M a long term infrastructure

Online

Reference workflows 
and datasets

Virtual 
machine

Annual
Course

Docker
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 > 1000 users (1st June 18)

 66778 jobs during the last 
6 months

 Referenced workflows

 Courses and workshops
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W4M Core Team (The Guys Behind the scene)

• 41 modules for LCMS, GCMS, 
FIAMS and NMR preprocessing, 
statistics and annotation

• Advanced functionalities for 
workflow management

• Help desk

– 15 bioinformaticians

– 7 platforms

• HPC environment

Giacomoni et al. (2015). Bioinformatics, 31:1493-1495

Guitton et al. (2017). IJBC, 93:89-101



Try it

• Just connect to workflow4metabolomics.org (ask for free account)

Generic account available during Metabolomics2018 

Account : secole1    or    secole2

Pwd :        Inra.0618

Tutorials



GET: An Open Project

All public W4M tools are distributed:

Dev:  
github.com/workflow4metabolomics

Wrappers: on main Galaxy ToolShed
toolshed.g2.bx.psu.edu/groups#/175812cd7caaf439

VM: with the most common W4M tools
workflow4metabolomics.org/virtual-environments

Docker/Docker: A Galaxy Flavor
docker run -d -p 8080:80 workflow4metabolomics/galaxy-workflow4metabolomics

https://github.com/workflow4metabolomics
https://toolshed.g2.bx.psu.edu/groups#/175812cd7caaf439
http://workflow4metabolomics.org/virtual-environments


Contribution in progress

MetaboFlow



PUSH: Contribution

The main W4M instance as a Showcase 

Hosting on W4M main instance

Quality standards (IUC Standard)

Advanced mode
Integration in our reference workflows
Follow your exchange formats between tools
Collaboration mode if help is needed

However, the support must be done by the developers themselve

https://github.com/workflow4metabolomics/workflow4metabolomics#how-to-contribute

https://github.com/workflow4metabolomics/workflow4metabolomics#how-to-contribute


Tribute to

Christophe Caron  [1968-2018]

founding member of W4M



Questions ?

Comme to 

Poster 283 
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