
09/10/2018 v 1.0.0

Data processing

Filtersand 

normalisation

Mélanie Pétéra

W4M CoreTeam



Presentationmap

1) Processingthe data
Å W4M table format for Galaxy

2) A generic tool to filter in Galaxy

3) Signal drift and batch effect correction for MS data
a) How doesthat work?

b) One Galaxytool, variouspossibilities

4) Checkingfor quality
Å Usingyourpools to check yourdata

5) Normalization: a tool to normalise

09/10/2018 2



PROCESSINGTHE DATA
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W4M Galaxytools: a standard format

ωA variety of tools to processextracteddata

ςfilters

ςnormalisation

ςstatisticsΧ

ωA commonway to handledata

ςEasierto follow from a tool to another

ςLessformat switches in the analysispipeline

ςA standardisedinput files format to easilyfind the 
information neededor obtained
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W4M table format for Galaxy

ω3 tables gatheringall the information
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/!\ You must completethe samplemetadatafile with
yoursamplesΩ ƛƴŦƻǊƳŀǘƛƻƴ όtechnicalinformation 

about yoursamples, or factorsof interest for example)

the data matrix: 
intensitiesof ions or 

buckets

ωNote that this 3 tables structure isalreadygeneratedfrom
the XCMS or bucketingmodules

the sample
metadatafile: 

information concerning
yoursamples

the variable 
metadatafile: 

information concerning
yourions or buckets



W4M table format for Galaxy

Data matrix

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

the name you want (just avoid it to begin with

"ID" if you plan to open it with Excel later)
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W4M table format for Galaxy

Sample metadata

name column names

s
a

m
p

le
s
ô
 
I
D

Information about your samples

(study factors for example)

first column

first row

You can add to this

table as many columns

as you want or need

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

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
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W4M table format for Galaxy

Variable metadata

name column names

v
a
r
i
a
b
l
e
s
ô
 
I
D

Information about your variables

first column

first row

Variablesô ID must absolutely match 

those in the data matrix file

You can add to this

table as many columns

as you want or need

the name you want (just avoid it to begin with

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

09/10/2018 81) Processing the data



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(_)

Sometools includepreliminarytests for your table 
format, but if youwant to makesure everythingis
alrightyoucanuse the Check Format module. It can
alsohelp sometimeswhenyouencountererrorsyou
do not understand. 
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A GENERICTOOLTO FILTERIN 
GALAXY

GenericFilter
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A generictool to filter in Galaxy

ωExtracteddata often contain
more than what youwant to 
use

ωYou needto know what you
want to filter

ωWhereis the information to 
filter?
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Dependingon yourprotocol
and objectives

A generictool invites you to 
specifyexactlywhat youwant
to filter => this isyour choice

It must be containedin the 
sampleor variable metadata
file (dependingon the filter)



Galaxyfiltering module: "GenericFilter"

Input files

Output

files

3 tables as input files

3 tables as output files 

corresponding to input files 

filtered according to specified

parameters
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Galaxyfiltering module: "GenericFilter"
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Example1: filtering accordingto retention time

Examplefor LC-QTOF with deadvolume between
0 and 0.4 min and columnflush from 16.5 min

ωWhenusinga chromatography
columnfor MS analysis, you
maywant to excludesome
time range, for exampleto:

ςExcludethe deadvolume

ςExcludea calibration zone at the 
beginingor the end

ςExcludea columnflush

ςΧ
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Example2: usingblanksto filter MS data 

ςOne unavoidablething in mass spectrometrydata isnoisein 
the signal

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

ςOne possible alternative is the use of blanksto estimatethe 
noise, as a reference
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Whyusing
blanks?

Gettingthe 
data

Choosing
the filter

Step1 Step2 Step3



Example2: usingblanksto filter MS data 
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Whyusing
blanks?

Gettingthe 
data

Choosing
the filter

Step1 Step2 Step3

ςThe ideais to compareblanksΩ intensitieswith other
samplesΩ intensities(biologicalsamplesand/or pools)

ςIdeallyblanksare your injection solvent

ςInjected blanks should be extracted along with the 
biological samples.



Example2: usingblanksto filter MS data 
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Whyusing
blanks?

Gettingthe 
data

Choosing
the filter

Step1 Step2 Step3

ςOne common way to compare may be to set a 
minimum difference (by ratio) between means or 
medians, or to test for significant difference with a 
statistical test (if you have enough blanks)



ωExamplewith Galaxy

Availableinformation whenspecifyingtwo groups 
(blanksand other samples) for extraction steps(2nd

columnin sampleMetadatafor xcmsfindChromPeaks
Mergerstep):

ςa fold column: mean fold change (always 
greater than 1, see tstat for which set of 
sample classes is 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 the 
variable metadatatable

Use Generic Filter tool to filter!

Example2: usingblanksto filter MS data 

09/10/2018 182) A generic tool to filter in Galaxy - b) Examples



SIGNAL DRIFT AND BATCH EFFECT
CORRECTION FOR MS DATA
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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
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How doesthat work?

ωPrinciple

ςWhatwe have

ςWhatwe want

injection order

in
te

n
s
it
y

fo
r 

1
 i
o
n

distinct batches of analyse

particular intra-batch analytical effects

Comparable intensities
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How doesthat work?

ωTechnicallyspeaking
ςCorrection ismade for eachion independantly

ςFor eachion:
ωAn intra-batch correction ismade for eachbatch independantly

ς Analyticaleffect ismodelledusingǇƻƻƭǎΩ intensitiesaccordingto the injection order

ς Eachsampleintensityisdevidedby the estimation of analyticaleffectof correspondinginjection number

ς Samplevalues are then multipliedby a referencevalue (to keeporiginal ion scale)

ωInter-batch effect is thusautomaticallycorrected

Observed pool value

Observed sample value

x

y Estimated value for injection number x

Regression curve of analytical effect model

normalised value for 

sample obtained at 

injection number x

observed sample value 

at injection number x

estimated value

for injection number x

reference

value

Pools = Quality-control 

pooled samples, all identical, 

injected regularly all through 

an analytical sequence
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How doesthat work?

ωWhatyouneedto makeit go smoothly

ςPools shouldbe injectedregularly throughyoursequences

ςPools shouldbe identical, preferablya mix of all yourbiologicalsamples
to be representativeof moleculediversity

ςPools shouldbenumerousenoughin eachbatch, for the regressionto 
be reliable(must be, at the veryleast, of 3 per batch for linearmethods
and 8 for non-linearones)

ςLǘΩǎrecommendedthat yourbiologicalsamplesmaybe randomisedfor 
injection order

ςYourdata must containspecificinformation in samplemetadatafile:

ωthe injection order

ωthe batchesof analyse

ωthe sampletype (pool or sample)
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One Galaxytool, variouspossibilities

You can choose different possibilities

by choosing a type of regression model 

Various options depending

on your model choice
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²ƘŀǘΩǎdifferent?

ωTwostrategiesimplemented
ςlinear/ lowess/ loess

ςall loesspool / all loesssample

ωDistinct graphicaloutput for eachstrategie

ςDifferentvariations of before/after overview

Donôtforget the help section is your friend

ǒchoice in regression model type

ǒintra-batch correction is conditioned

to internal quality metrics

ǒpossibility to apply correction 

based on sample intensities only
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How to use this tool

ωMandatory columnsin samplemetadatatable

ς injectionOrder: numericalcolumnof injection order

ςsampleType: specifiesif a pool or a sample(codedάpoolέor άsampleέ)

ςbatch: categoricalcolumnindicatingthe batchesof analyse (if onlyone, 
must bea constant)

ωIn the data matrix (containingintensities), missingvalues are 
allowedonly for all loessmethods

ωIn case youwant to use the linear/ lowess/ loessstrategy, you
canuse the άDeterminebatch correctionέtool to help you in 
the choiceof a regressiontype

This module computes graphics and 

indicators, but the user remains the 

only judge regarding which model is 

the more appropriate for his data.
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How to use this tool

ωParameters

ςSpan(not availableŦƻǊ ΨlinearΩ method): 
smoothingparameterfor lo(w)essregression

quite a smooth curve (span=1) not smooth at all (span=0.3)
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How to use this tool

ωParameters(not availableŦƻǊ Ψŀƭƭ loessΩ strategy)

ςNull values: 
what to do whennegativeor infinite intensityvalues are generatedduring
calculations

ςFactor of interest:
a categoricalcolumnin samplemetadatatable, 
usedto have a quick graphicaloverviewof the 
effect of normalisation on this variable in the 
data; this doesnot affect correction calculation

ςLevelof detailsfor plots:
to choosethe amountof graphicaloutput to producein the pdf file

Coloration depending on factors

batch sample type factor of interest
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Graphicaloutput: linear/ lowess/ loess
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