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PROCESSINGTHE DATA



W4M Galaxytools: a standard format

ωA varietyof tools to processextracteddata

ςfilters

ςnormalisation

ςstatisticsΧ

ωA commonwayto handledata

ςEasierto follow from a tool to another

ςLessformat switches in the analysispipeline

ςA standardisedinput files format to easilyfind
the information neededor obtained



W4M table format for Galaxy

ω3 tables gatheringall the information

ςthe data matrix: intensitiesof ions

ςthe samplemetadatafile: information concerningyoursamples

ςthe variable metadatafile: information concerningyour ions

ωNote that this 3 tables structure isalreadygeneratedfrom
the extraction modules

ς/! \ the samplemetadatafile generatedisquiet empty: only
youcancompleteit with yoursamplesΩ ƛƴŦƻǊƳŀǘƛƻƴ όƛƴƧŜŎǘƛƻƴ 
order, sampletype, batch, factorsof interestΧύ



the name you want (just avoid it to begin with

"ID" if you plan to open it with Excel later)

W4M table format for Galaxy

name samplesô ID

v
a
r
i
a
b
l
e
s
ô
 
I
D

intensities

first column

first row

ONLY intensities (no other information)

Note: missing values should be coded NA

Example (spreadsheet view [e.g. Excel])

Data matrix



W4M table format for Galaxy

name column names

s
a

m
p

le
s
ô
 
I
D

Information about your samples

(study factors, injection order, 

sample typeé)

first column

first row

You can add to this

table as many columns

as you want or need

Sample metadata

the name you want (just avoid it to begin with

"ID" if you plan to open it with Excel later)

Samplesô ID must 

absolutely match 

those in the data 

matrix file

Example (spreadsheet view [e.g. Excel])

Note: some modules may need some specific columns with particular names (e.g.ósampleTypeô, óinjectionOrderô 

or óbatchô for the Batch Correction module). Refer to the moduleôshelp section for more information.



W4M table format for Galaxy

name column names

v
a
r
i
a
b
l
e
s
ô
 
I
D

Information about your variables 

(mass/charge ratio, retention

time...)

first column

first row

You can add to this

table as many columns

as you want or need

Variable metadata

the name you want (just avoid it to begin with

"ID" if you plan to open it with Excel later)

Variablesô ID must 

absolutely match 

those in the data 

matrix file

Example (spreadsheet view [e.g. Excel])



W4M table format for Galaxy

ωThe files must be tabulated

ςTSV files

ςTXT files with tabulation as separator

ωConvention for identifiersand columnnames

ςIt shouldnot containanyduplicate

ςRatheruse onlyalphanumericcharacters, and 
points (.) and underscores(_)



FILTERSFOR MS EXTRACTEDDATA



A generictool to filter in Galaxy

ωExtracteddata often containmore than what should
be used

ςVarietyof waysdependingon yourprotocoland objectives

ωYou must know what youare filtering

ςA generictool invites youto specifyexactlywhat youwant
to filter => this isyourchoice

ωWhereis the information to filter?

ςIt must becontainedin the samplemetadataor variable 
metadatafile (dependingon the filter)



Galaxyfiltering module : "GenericFilter"

in
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u

ts

Output files = 

filtered input files



Example: filtering accordingto retention time

Examplefor LC-QTOF with calibration between
0 and 0.4 min and columnflush from 22min

ωExample1: range of LC column
flush
ςyoumaymakean increasein 

acetonitrilelevelat the end of a 
scan to flush the column

ωExample2: QTOF calibration
ςyoumaydo a calibration at the 

beginor the end of the scan, that
youmaynot want to keepin your
extracteddata



Usingblanksto filter

ωWhy?

ςOne unavoidablething in mass spectrometry
data isnoisein the signal

ςThere are waysto reducethe impact on 
gathereddata that maysometimesbe too
radical (for examplefiltering all intensities
belowa giventhreshold)

ςOne possible alternative is the use of blanks
to estimatethe noise, as a reference



Usingblanksto filter

ωHow?

ςThe ideais to compareblanksΩ intensities
with other samplesΩ intensities(biological
samplesand/or pools)

ςOne commonwayto compare maybe to set 
a minimum difference(by ratio) between
meansor medians, or to test for significant
differencewith a statisticaltest 



Usingblanksto filter

ωExamplewith Galaxy

If youseparateblanksand other samplesin two
distinct foldersfor data extraction, youwill have in 
yourvariable metadatatable:

ςa fold column: mean fold change (always 
greater than 1, see tstat for which set of 
sample classes was higher)

ςa tstat column: ²ŜƭŎƘΩǎ ǘǿƻ ǎŀƳǇƭŜ ǘ-statistic, 
positive for analyteshaving greater intensity 
in class2, negative for analyteshaving greater 
intensity in class1

ςa pvaluecolumn: p-value of t-statistic

Columnsat the end of 
variable metadatatable

Use Generic Filter tool to filter!



SIGNAL DRIFT AND BATCH EFFECT
CORRECTION



How doesthat work?

ωA normalisation processfirst 
establishedby Van Der Kloetet al. 
ς F.M. Van Der Kloet, I. Bobeldijk, E.R. Verheij, 

R.H. Jellema. (2009). άAnalyticalerror reduction
usingsingle point calibration for accurateand 
precisemetabolomicphenotyping.έJournal of 
ProteomeResearchp5132-5141

ωwhichhave made its wayto nowadays
procedures
ς Dunn et al (2011). άtǊƻŎŜŘǳǊŜǎ for large-scale 

metabolic profiling of serum and plasma using 
gas chromatography and liquid 
chromatography coupled to mass 
spectrometryΦέ Nature Protocols, 6:1060-1083


