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WA4M a user story born from a simple questions

XCMS looks perfect BUT please, HELP
what’s a script is...?
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. WA4M a user story born from a simple questions

Bio-informatics will save my life,
GREAT !




. WA4M a user story born from a simple questions

...a solution for ME?




Wm Introduction / Galaxy

Workflowdt

- « Galaxy is a scientific workflow, data integration, and
data and analysis persistence and publishing platform

that aims to make computational biology accessible to
research scientists that do not have computer
programming experience. »

- Applications suite for ‘OMIC’ data analysis.

Goecks, J.; Nekrutenko, A.; Taylor, J.; Galaxy Team, T. (2010).
"Galaxy: A comprehensive approach for supporting accessible,

reproducible, and transparent computational research in the life
sciences ». Genome Biology 11 (8): R86. doi:10.1186/gb-2010-11-8-

réo
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e 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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RNA-Seq Analysis Tools

CLC Bio

Geneious

Galaxy Command Line

0- @
IPlant DE ‘

DIFFICULTY OF USE/LEARNING CURVE

Size of dot indicates flexibility/power
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Wm| Introduction / Galaxy

Why Galaxy ?
* Accessibility
* Reproductibility
* Transparency
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MR.GEEK

I11R1-1.fqg ../input/I1ll
--b i

= Galaxy

PROJECT
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PROJECT

m| Introduction / Galaxy

[login@n0 ~]$ cdprojet

[login@nO0 login]$ cd 13-07-29-panda/tmp/mapping
[login@n0 mapping]$ cat tophat.gsub
#!/bin/bash

#$ -S /bin/bash

#$ -M login@sb-roscoff.fr

#$ -m bea

#$ -V

#$ -cwd

#$ -o gsub.out

#S -e gsub.err

tophat2 panda v121029 ../input/I11R1-1.fq ../input/I11R1-2.fq
-GTF ../input/panda v121029.gtf --b2-sensitive -r 100
—-num-threads 8

[login@n0 mappingl$ gsub -g long.qg -pe thread 8 tophat.gsub
Your job 5338969 ("tophat.gsub"™) has been submitted

xy [ ABIMS

Tepinal? fesssion 03]

kg du-sova
L] (R ——— =

MR. HAPPY =

Q\d/ %gr' “(l/l’gled( en AL WL [E—— i G
T T ——

@@
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—__ Galaxy / 4 / Metabolomics Analyze Data ~ Workflow  Shared Dataw  Visualization~  Admin Using -993344424 b

Tools .‘.'., History c Q‘ ED
xcms.xcmsSet | version 2.0.1 = ~

search tools Choose your inputs method:

Upload File from your computer Zip file from your history containing your chromatograms  : Sacuri Zip
Export Data — 1) ST
Zip file:
— 289.7 MB AL X
1: sacuri.zip : -
i 19: 4
e T Extraction method for peaks detectigms - el LAk
Preprocessing ) X - xset.group.retcor.group.fillPeaks.anno
N lisati matchedElin tate.variableMetadata.tsv (Xdiffreport)
SO LSO [method] See the help section below
uality Control 18: @ &S X
Step size to use for profile generation:
Statistical Analysis xset.qroup.retcor.group.fillPeaks.anno
Annotation 0.01 tate.negative.Rdata
[step] The peak detection algorithm creates extracted ion base peak chromatograms (EIBPC) on a fixed step size
) ) o ) ir: @ 4 X
Full width at half maximum of matched filtration gaussian model peak: 3
Bronoroan xset.group.retcor.group.fillPeaks.anno
Freprocessing N
30 tate.dataMatrix.tsv
Normalisation [fwhm] Only used to calculate the actual sigma =
uality Control . 16: @ & X
Statistical Analysis Advanced options: xset.group.retcor.group.fillPeaks.anno
i hide : tate.variableMetadata.tsv
Annotation
15: @ & %
@ xset.group.retcor.group.fillPeaks.RDat
Preprocessing a
Normalisation . ) ) . . .
o . © Authors Colin A. Smith csmith@scripps.edu, Ralf Tautenhahn rtautenh@gmail.com, Steffen Neumann sneumann@ipb-halle.de, Paul 14: @ & R
uali ontro ; : ; ; ; -
— ) Benton hpaul.benton08@imperial.ac.uk and Christopher Conley cjconley@ucdavis.edu xset.group.retcor.qroup.Rplots.pdf
Statistical Analysis
If you use this tool, please cite: Smith,C.A. et al.(2006). XCMS: processing mass spectrometry data for metabolite profiling using 13:; @ & X
nonllnea_r peak allgr?ment. matching, and |dent|f|cat|(_)n. Anal. Chem., 78, 779-787. _ TR ET A TR
Data Handling For details about this tool, please go to http://www.bioconductor.org/packages/irelease/bioc/html/xems.html
Text Manipulation S @ & X
Filter and Sort @ calaxy integration ABIMS TEAM, Station biologique de Roscoff. xset.group.retcor.BPCs_corrected.pdf
Join, Subtract and Grou - ) ) . ) ) : -
< B Contact support@workflow4dmetabolomics.org for any questions or concerns about the Galaxy implementation of this tool. L — e >
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-_ Galaxy / ABiMS . ' [ Using 24%
Tools i History o8
o Online
search tools o [ XCMS 4 conds

1306 MB 7

Get Data s
+ 30-04-13: RNASeq : DESeq is now available for RNASeq expression data with reference (with gtf input). i

ABIMS WORKFLOWS » 26-04-13: RNASeq : DESeq is now available for denovo RNASeq expression data (without gtf input). = « 9 ®
Workflow RNA-seq de novo by ABIMS « 26-04-13: RNASeq : sam2counts is now available to count the reads coverage by transcrit. It's also a L b w b
Workflow RNA with ref requirement for DESeq denovo. data )
Workflow RNA-seq with reference by « 26-04-13: Metabolomic : Workflow Metabolomic by ABIMS, updated to version 20130418 iJ format: ms_zip, database: 2
A uploaded ms_zip file
Workflow Metabolomic by ABiMS HOO 7

= xcmsxcmsSet Filtration and Peak
Identification using xcmsSet
function from xcms R package to

—
preprocess LC/MS data for relative Y
quantification and statistical

analysis A

xcms.group Group peaks together
across samples using overlapping
miz bins and calculation of

smoothed peak distributions in \

f
chromatographic time. CJ E R G O N O M I CS

xcms.retcor Retention Time
Correction using retcor function

e ¥ PARAMETER COMPLETENESS
s ¥ MODULARITY

peak

e ¥ DATA & WORKFLOW SHARING

differences in analyte intensities ‘ o e aticn

CAMERA.annotateDiffreport For any question or request f
Wrapper function for the xcms

diffreport and the annotate ol
ncon Roums e USERS= ¥ Non-XCMS
netion. Rewms a ciireportwitin Galaxy is an open, web-based platform O n userS

the annotation results. _ !
and the Biology and Mathematics and

.Erchicalclustering part by NHGRI, NSF, The Huck Institute] v XCMS advanced userS
ooy S . % & Additional tools developers

<
PG

/
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Introduction / Galaxy

[lecorguille@nO ~]1$
object

xcmsSet object
| 2

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 lst baseline
roiScales

numeric, optional vector of scales for each ROI in
ROI.list to be used for the centWave-wavelet

= Galaxy

PROJECT

xcms findChromPeaks (xcmsSet) Chromatographic peak detection (Galaxy Version 3.0.0.0) & Versions

RData file

O & O | 21 ractporcP0S.raw.RData

ita This is a batch mode input field. Separate jobs will be triggered for each dataset selection.
It contain a xcms3::

MSnExp object (named xdata) from MSnbase readMSData
Spectra Filters
Extraction method for peaks detection
CentWaveWithPredIsoROIs - performs a two-step centWave-based chromatographic peak detection
See the help section below
Max tolerated ppm m/z deviation in consecutive scans in ppm
8
for the initial ROI definition. (ppm)
Min,Max peak width in seconds
5,50
with the expected approximate peak width in chromatographic space. (peakwidth)
Advanced Options
Signal to Noise ratio cutoff
10
(snthresh)
Prefilter step for for the first analysis step (ROI detection)
3,100
Separate by coma k, L. Mass traces are only retained if they contain at least 'k’ peaks with intensity '>=TI". (prefiter)
Name of the function to calculate the m/z center of the chromatographic peak
intensity weighted mean of the peak's m/z values
(mzCenterFun)
Integration method

peak limits are found through descent on the mexican hat filtered data (more robust, but less exact)


https://galaxydev.workflow4metabolomics.org/
https://galaxydev.workflow4metabolomics.org/

m| W4M in the Metabolomics Workflow

Sample preparation
A

2

Ee— qm .
(el ! \ Sharing

'
Experimental design

LCMS-GCMS-FIAMS and NMR



. WA4M tools

e 41 modules and growing

GC/MS —

FIA/MS —

v MS
LC/MS oy |

11

NMR e

COMMON

ey

R
R S

+ NEW Reference your workflows @ ©

with DOI

o

DataCite



Wml Sharing scientific data

Workflowdt

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 .
and can evaluate our results
based on accurate and complete evidence. ‘
&=
= m Data
- - Find, Access, Interoperate & Re-use Data
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Sharing Data/Histories/Workflows with Galaxy

Historv ~ 5N M

> lfb Sf Saved Histories
2 : |

bou Histories Shared with Me

METABO o

-~ S 365 Create New
' Copy Histor
o’ : Py Y

Share or Publish

df Show Structure

Extract Workflow

a Nunarar Mara



Wml Sharing scientific data
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Sharing Data/Histories/Workflows with Galaxy O

(

Share or Publish History

Make History Accessible via Link and Publish It

This history is currently restricted so that only you and the users listed below can acces
Make History Accessible via Link

Generates a web link that you can share with other people so that they can view and in

Make History Accessible and Publish

Makes the history accessible via link (see above) and publishes the history to Galaxy's |

Share History with Individual Users

You have not shared this history with any users.

Share with a user

Back to Histories List




Wml Sharing scientific data
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Sharing Data/Histories/Workflows with Galaxy
W4M can provide permanent

usable in papers to reference _
histories and workflows. DataClte

[£]

Dedicated webpage



Sharing scientific data

Sharing Data/Histories/Workflows with Galaxy O O
Referenced W4M histories ‘.
i e B

Wamoooat -, 15454??13:;!;??:?’?:9? 0142E12 LE-MS sares | aanggrl

ot U U V.
Wamoooos -, 15454ﬁ.:;E:ffisf;g;ﬂswﬁaffz LE-MS sa;éns Plasma diabegc o 69
WaMoooo4 15454r1"ig::§£g?§;? 1519672 CoMS sﬂfcj;t)sus Algae Salinity 12
W4Mo0005 .., f;i:?ﬁ;g?g; i LC-MS S scrofa  Serum  Ractopamine 124
WaMoooos 15454:?1;:?;;:?;9:51 76E12 NMR mu;:ﬁ;us Brain BPA 24

"Coffea leaves”
AN
wW4MO00007 10.15454/1 49854799777 40251E12 LCMS Coffea sp. Leaves N/A 169


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

Wml Sharing scientific data

Workflowdt

Sharing Data/Histories/Workflows with Galaxy O
MTBLS404 ‘
Raw data:
184 samples
Preprocessed data: { 26 QCs
184 samples 24 blanks

26 QCs Preprocessing (XCMS)
X
113 metabolites Annotation (CAMERA)

1 Signal drift / batch effect
Wm correction (loess on QC)
W4IM00001 W4M00002 Quality control
Sacurine Sacurine Normalization (osmolality)
Stagig!ics ﬂnmpr;']}_ensive Log10 transformation
10.15454/1.4811121736910142E12 l| 10.1545411.481114233733302E12 Outlier detection

Univariate statistics
ropls OPLS modelling

Molecular Signatures

Annotation (KEGG, HMDB)

Thevenot et al., 2015
DOI: 10.1021/acs.jprote ome. sb00354




Wm WA4M a long term infrastructure
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EMBL EB' ::: ::: METABOLDMIOS
20157 2016 @
2015
W%‘ﬁf‘ @ Docker
= 2014 Annual O:i'l'mmﬂ
4 |GALAXY Virtual Course oSl
2
2013 Pt (3) PhenoMeNal

— Reference workflows
@and datasets v' > 1000 users (1st June 18)

»J-‘ : v \/ o o
ro1s i %09' METABO 66778 jobs during the last
1) g C- 6 months
Online
ﬁ v Referenced workflows
v Courses and workshops

23



W4M Core Team (The Guys Behind the scene)

41 modules for LCMS, GCMS,

WorlllowaMetabolomics 20— FIAMS and NMR preprocessing,
mmmi _ atictice and annotation
T o : e Advanced functionalities for
I =] = workflow management
Ve BN e Help desk

= ] — 15 bioinformaticians
— 7 platforms

e HPC environment

Giacomoni et al. (2015). Bioinformatics, 31:1493-1495
Guitton et al. (2017). 1JBC, 93:89-101



Wm| Try it
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e Just connect to workflowdmetabolomics.org (ask for free account)

Generic account available during Metabolomics2018

Account : secolel or secole2 Main menu
Pwd : Inra.0618 > s

+ Introduction

L]

Tutorials

[Statistics lCommon

[Sestistics lcammen

[anrotation

|nrotation

k
o
o
o

=]
* Download
3

¥ Developer resources

How to use individual files

The dataset collection
=]




wm GET: An Open Project
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All public W4M tools are distributed:

o Dev:

github.com/workflow4dmetabolomics

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

\& VM: with the most common W4M tools

workflowdmetabolomics.org/virtual-environments

=

= Docker/Docker: A Galaxv Flavor

docker run -d -p 8080:80 workflowdmetabolomics/galaxy-workflowdmetabolomics


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

wm| Contribution in progress

Workflowdt

Université 3
catholique ‘z

de Louvain ﬁ‘" e*

BELGIUM \ /
MetaboFlow 4 M

7 —> -

UCL /5 faﬁ ¢3) PhenoMeNal

-ER
UNIVERSITYOF Workflowdmetabolomics
BIRMINGHAM \

o aranfvarsalin’s m'ﬁ ag
{ S8 WEIZMANN INSTITUTE OF SCIENCE + C EU

Universidad
San Pablo

Large-Scale Computing for Medical Metabolomics

%m




wm| PUSH: Contribution

The main W4M instance as a Showcase

Hosting on W4M main instance
Quality standards (IlUC 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/workflow4dmetabolomics/workflow4dmetabolomics#thow-to-contribute



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

Tribute to

Christophe Caron [1968-2018] gl
founding member of W4M -



Questions ?

Comme to
Poster 283
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