o

— Ifb
TTTTTTTTTTTTTTTT
=" DE BIOINFORMATIQUE

#2% METABC

_ = orkflow4metabolomics

MS data

processing

Filteringand correcting
data

WA4M CoreTeam

22/09/2015

‘LABERCA




Presentationmap

1)

2)

3)

4)

Processinghe data
A W4M table format forGalaxy

Filtersfor massspectrometryextracteddata

a) Aagenerictool to filter in Galaxy
A Examplefiltering accordingto retentiontime

b) Usingblanksto filter yourdata
A Whyand How
Signal drift and batckffect correction
a) Howdoesthat work?
b) OneGalaxytool, variouspossibilities
Az KI difegent?
A How to usehistool?
Checkindor quality

A Usingyour pools to checlourdata



PROCESSINGIE DATA



Wm

WA4M Galaxytools: a standard format

wAvarietyof toolsto processextracteddata
C filters
¢ normalisation
C statisticsX

wA commonwayto handledata
¢ Easiertto follow from atool to another
¢ Lesdormat switches in theanalysigipeline

¢ Astandardisednput files format toeasilyfind
the informationneededor obtained




Wwm W4M table format forGalaxy

w 3 tablesgatheringall the information
¢ the data matrix intensitiesof ions
¢ the samplemetadatafile: informationconcerningyour samples
¢ thevariablemetadatafile: informationconcerningyourions

w Notethat this 3 tables structures alreadygeneratedfrom
the extraction modules
¢ /'\ the samplemetadatafile generatedis quiet empty. only

you cancompleteit with yoursample®2 A YV F2 NX I 0 A
order, sampletype, batchfactorsof interestX 0

27: @ & X

x*set.q mun.retcor.ur?un.ﬁ lIPeak sampleMetadata.tsv
s.annotate.dataMatrix.tsv

26: @ & X

x*set.qroup.retcor.group.fillPeak
s.annotate.variableMetadata.tsv

3:

® &S x

37 lines

L2tE TEE format: tabular, database: 2
format: tabular, database: 2

2,348 lines
format: tabular, database: 2



WA4M table format forGalaxy

the name you want (just avoid it to begin with
A "ID"if you plan to open it with Excel later)
()

samplesé | D +«—— first row

Data matrix

intensities

vari abl eso

\ ONLY intensities (no other information)

Note: missing values should be coded NA

T

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

B C D E F G

17153667.17 10216240.88 16029523.86 14468044.45 8960121.78 1161761
795428.1989 400570.6324 831219.0107 671471.606 334852.3461 481649.
7057880.716 11926973.53 9514452.963 6990900.537 15613480.95 1040704

201070 2107 D200 OCNTD D1 1NNLC 7004 DIDADD 10ND D200090D 1AD0 DICALTA




. WA4M table format forGalaxy

the name you want (just avoid it to begin with
A "ID"if you plan to open it with Excel later)

column names <«—— first row

Sample metadata

Information about your samples

(study factors, injection order,
samplet y pe é)

\ You can add to this

table as many columns
as you want or need

T

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

first column
[ 4 A B C D E F G H
Samplesﬁ Bt 1 sampleMetadata sampleType injectionOrder mode batch age bmi gender
2 |HU_neg_017 sample 17 neg nel 41 23.03 M
abSOIU_tely match 3 |HU_neg_028 sample 23 neg nel 41 2392 F
those in the data 4 |HU neg 034  |sample 26neg nel 522337 M
matrix file g Ll wee oca camnla AS naa _nai 2422923 €

Note: some modules may need some specific columns with particular names (e.g. 8ampleTyped injeconOrderd
or O6batchdé for the HRafertohthe@od u lbapdsection formorelinfdrneajion.



. WA4M table format forGalaxy

the name you want (just avoid it to begin with
A "ID"if you plan to open it with Excel later)
()

column names <«—— first row

Variable metadata

Information about your variables
(mass/charge ratio, retention
time...)

«©
(2}
(<))

o]
@®©
S
@®©
>

\ You can add to this

table as many columns
as you want or need

T

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

first column
[ 4 A B c b E F G H
1 variableMetadata mz/rt fold tstat pvalue mzmed mzmin mzmax
Vari abmnhests O | D 2 |m97T61 47 69.27624774 -19.66155855 0 96.95989309 96.9544608 96.9603
3 |m99T61 52 390.1176385 -18.1537251 0 98.9555651 98.9554026 98.9556
absolutely match 4 |M135T54 179 394.008022 -18.58129475 0 135.0296344 135.0295548 135.029
those in the data 5 [M136T54 183 Inf -17.61021775 0 136.0329175 136.0328493 136.032
e 6 |M187T53 487 1345.318461 -19.79392715 0 187.0373874 187.0373051 187.037
matrlx flle 7 WAAAQQTLD CNA Inf 1Q 7C8990Q99Q N 120 NAA6QE8 120 N2IA2E72 120 N2/




Wm

WA4M table format forGalaxy

wThe files musbe tabulated
c TSV files
¢ TXT filesvith tabulation asseparator

w Convention fordentifiersand columnnames

C
C

t shouldnot containanyduplicate
Ratheruseonly alphanumeriacharacters and

noints (.) andunderscoreg )



FILTERBEOR MEXTRACTHDATA



Wml A generictool to filter in Galaxy

w Extracteddata often containmore than what should
be used

¢ Varietyof waysdependingon your protocoland objectives

w You must knowvhat you arefiltering

¢ Agenerictool invitesyouto specifyexactlywhat youwant
to filter =>thisisyourchoice

w Whereisthe information tofilter?

¢ It mustbe containedin the samplemetadataor variable
metadatafile (dependingon thefilter)



ml Galaxyfiltering module: "GenericFilter"

Workflowdt

Galaxy / 4 / Metabolomics

4 Al ~
el — F Generic_Filter Removas elements according to numerical or qualitative values (Galaxy Tool Version  Options ERstuny; <&l
2014.12.11
o L )
Upload File from your computer Data Matrix file I want to filter things
Export Data O] @] 0| 1: datamatrix.txt - & shown
4.2 KB ~ % ®
LC-MS Sample metadata file
iees iy 0| & | O ||2: sampleMetadata.txt - L @& S %
Preprocessing Generic_Filter wvariabl i et
= Variable metadata file
Normalisation 51
OQuality 1 Ol&a|o|l=z iableMetadata.bxt = il Ak
tv / - _
ua Control ariableletadata. be Generic_Filter it
SEabE Deleting samples and/or variables according t« Numerical values 4
Annotation ks LIC AR

yes -

Generic Filter dataMatri.txt

GC-MS
Preprocessing
Normalisation

Identify the parameter to filter 3: variableMetadata.txt @ K

1: Identify the parameter to filter

Inputs outputs

2: sampleMetadata.bxt PP
Duality Control On file
Statistical Analysis Osample metadata . 1: dataMatric. bt @& F R
Annotation @variable metadata
NMR Name of the column to filter
Preprocessing varl
Normalisation
Quality Control Interval of values to remove
Statistical Analysis lower - Output flles —
COMMON TOOLS Remove all values lower than

Data Handling filtered input files

Tzble Merge Merging dataMatrix

pithdalin=tadstaltable = Insert Identify the parameter to filter

Generic Filter Removes elements
according to numerical or Deleting samples and/or variables according t« Qualitative values
qualitative values
yes -
Text Manipulation
Filter and Sort Removing a level in factor

Join, Subtract and Grou i: Removing a level in factor

Statistics On file
Graph/Display Data ®5ample metadata
Bt Ovariable metadata

New tools Version

- N Name of the column to filter
Multiple regression

varB

Workflows

n All workflows Remove factor when
bad

= Insert Removing a level in factar

£



Wml Example filtering accordingto retention time

Workflowdt

Examplefor LCQTOFRwith calibrationbetween
0 and 0.4 min ana@olumnflush from 22min

Generic_Filter (version 2014.12.11) ad

Data Matrix file: [3 &

U.) Exam p I d_ : ran g e Of L@O I u m n 27: xset.group.retcor.group.filPeaks.annotate.dataMatrix.tsv v

Sample metadata file: (3 5

fI u S h 3: sampleMetadata.tsv W

Variable metadata file: 3 &1

c you may makean Increase n 26: xset.group.retcor.group.fillPeaks.annotate.variableMetadata.tsv v

Deleting Ws and/or variables according to Numerical values:

acetonitrilelevelat the end of a ves
Scan to fIUSh th@O|umn Identify the parameter to filter s

Identify the parameter to filter 1

On file:
) sample metadata Q

® variable metadata

w Example2: QTOF calibration e o e gyt

rt

¢ youmaydo a calibration at the Iterval of velugzggemove:

extremity

beginor the end of the scarthat Remove all values lower than:
you maynot want to keepin your 4

And upper than:

extracteddata

Add new Identify the parameter to filter

Deleting samples and/or variables according to Qualitative values:

no v



Usingblanksto filter

wWhy?

¢ Oneunavoidablething in massspectrometry
datais noisein the signal

¢ There arewvaysto reducethe impact on
gathereddatathat maysometimesbe too
radical (for examplefiltering all intensities
belowa giventhreshold

¢ One possible alternativisthe use ofblanks
to estimatethe noise as aeference



Usingblanksto filter

wHow?

¢ Theideaisto compareblank€intensities
with other sample$intensities(biological
samplesand/or pools)

¢ Onecommonwayto comparemaybe to set
a minimumdifference(by ratio)between
meansor medians or totest for significant
differencewith a statisticaltest



4
m

Workflowdt

w Examplevith Galaxy

Usingblanksto filter

If you separateblanksandother samplesn two
distinctfoldersfor data extractionyouwill have In
your variablemetadatatable:

¢ afold column mean fold change (always
greater than 1, seéstat for which set of
sample classes was higher)

atstatcolumn2 St OKQa {-gtatistid |
positive foranalyteshaving greater intensity
In class2, negative f@analyteshaving greater
Intensity inclassl

apvaluecolumn p-value of tstatistic

Columnst the end of
variablemetadatatable

fold
1.11661140859981
1.62568160027542
2.89575100413488
1.40818394753616
1.01916172368462
1.263706671356199
23.4948232199213
1.26649057406357
1.16945763699158
1.26189882819387
1.05238473577969
645.008132777017
24.7971151810327
2.84047391918606
21.0371447867174
1.04273085270313
2.03944431683027
1.82445773305713
1.86287367421874
1.83133045072358
1.24441867048357
1.24135507192697
1.8312954200497
51.5576147900931
2.08854606598182
1.72813452897882
1.80716174953865
1.02283879294253
1.76169354554978
1.32159379733978
1.02321556524769
1.67634674910454
1.08289138850199
1.103987532204
1.30769013807178
1.39179913384725
1.15834213294548

Use Generic Filter tool to filter!

tstat
-0.435170895988967
-5.688783939583995
-3.57526789432824
3.36883102628673
-0.414248781414702
-3.30813319461763
16.8516866459643
-3.61999451109854
-1.87197174547269
-3.18470498930949
0.42387110157873
31.3101959247994
-4.08677251651578
-2.76841028490654
20.6379365018076
-2.07476231168563
-4.9519838288505
-4.21744173341847
-3.37455847471222
-8.56660844972139
-3.22665589725097
-3.3042484311034
-2.63304011251584
31.4471542968157
-2.51725669727004
-1.48871821566182
-1.30901834885559
-0.074863314581564
-1.69789763243806
-0.931667096148095
-0.0985043592683816
-1.1344135283136
-0.286874909782592
-0.391049081500806
-1.23965551867316
1.71156285776011
-0.561442787968922

pvalue
0.672347090202345
0.000101208166760181
0.00501597532948805
0.00681458752908481
0.687336555810872
0.00699972720576691
4]
0.00456577342148434
0.0902142155647523
0.00919213545173214
0.680193030503498

(4]
0.00219010088716187
0.0198259287268479
0
0.0137969626650223
0.0005436604784681
0.00168403547342244
0.00686107087948384
2.29261717388241e-06
0.0088957374589278
0.00778861842653011
0.0243397749740013
(4]
0.0304294934036919
0.16671321403281801
0.21939011056072
0.941689798439575
0.119764526489575
0.372928141341137
0.923366525508932
0.282741441725761
0.779816474468994
0.703492298675902
0.242213229473419
0.110886050761477
0.586505964178597



SIGNAL DRIFT AND BAERRECT
CORRECTION



| How doesthat work?

w A normalisatiorprocesdirst
establishedoy Van DeKloetet al.

¢ F.M. Van DeKloet |.Bobeldijk E.RVerhel;
R.H.Jellema (2009).6Analyticalerror reduction
usingsingle point calibration foaccurateand
precisemetabolomicphenotypinge Journal of
ProteomeResearcip51325141

w whichhave madats wayto nowadays

procedures
¢ Dunnetal (2011xa t NP O $oRazeEcale
metabolic profiling of serum and plasma using
gas chromatography and liquid

chromatography coupled to mass
spectrometryb Blature Protocols, 6:1060083



