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Acquisition files upload and pi@ocessing with

Xxcms extraction, alignment and retention time drift
correction.

SECTION 1
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Wm Extraction with XCMS

Workflowdt

V R based software,

V Free

V A lot of parameters to tune,
V No graphical interface

V Need to write a R script

Web for documentation:
https://bioconductor.org/packages/release/bioc/html/xcms.html

Forums:
https://groups.google.com/forum/#!forum/xcms
http://metabolomics-forum.com



https://bioconductor.org/packages/release/bioc/html/xcms.html
https://groups.google.com/forum/
http://metabolomics-forum.com/

Workflowdt

Extractionwith XCMS

AExtraction
AExtraction of ions in each sample
independantly.

Filter and
Identify Peaks

XxcmsSet ()

AGrouping é alignment

Aach ion is aligned across all samples
Match Peaks

Across Samples

Raw
LC/MS
Data
NetCDF
mz XML
mzData

Retention Time
Correction . . : .
group|( ) retcor() ARetention time correction (optional)

Aill peaks

Fill in Missing
AReplace missing data with baseline value

Peak Data
fillpeaks()

Statistically
Analyze Results
difffreport()

v

Visualize
Important Peaks
getEIC()

CAMERA ACAMERA
Annotation AFor annotation of adducts, neutral loss and

’ isotopes
] ]

\ ] ]
r \ [Statistics and visualisation (optionals)
>



Wm

Workflowdt

Extractionwith XCMS

Preprocessing

xcms.xcmsSet Filtration and Peak
Identification using xcmsSet
function from xcms R package to
preprocess LC/MS data for relative
guantification and statistical

Filter and
Identify Peaks

XxcmsSet ()

Match Peaks Retention Time
Across Samples Correction

®xCms.group Group peaks together
across samples using overlapping

Raw
LC/MS
Data
NetCDF
mz XML
mzData

group() retcor() m,z bins and calculation of

smoothed peak distributions in
chromategraphic time.

Fill in Missing
Peak Data xcms.retcor Retention Time
fillpeaks () \ Correction using retcor function
W—  W— from xcms R package
CAMERA
Statistically Annotation of —?‘C’:LS-ﬁ”P?E'kS i’l‘ﬁrﬂt& E“E signal
in the region of that peak group
fznilfyfze F{eiults I Adduct I not represented and create a new
- rip':’l 9 Fragments peak
; ; \ and—ISOtO&eS ’ CAMERA.annotate CAMERA
Visualize annotate function. Returns
Important Peaks annotation results (isotope peaks,

getEIC() I adducts and fragments) and a

diffreport if more than one

condition.
‘\.l - s s s o’

¥cms.summary Create a summary
of XCMS analysis
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Wi Data
w Raw data:

¢ mzxml| mzml mzdataand netcdf

wsampleMetadata

HU neg 011 b2
HU neg_014 b2
Blank04
Blank05

é

bio
bio
blank
blank

Add some informations for further steps



m| Data
w Raw data:

¢ mzxml| mzml mzdataand netcdf

wsampleMetadata

HU neg 011 b2 sample

HU neg_014 b2 bio sample 0 1 57 ne2 22
Blank04 blank blank 0 1 16 ne2 NA
Blank05 blank blank 0 1 29 nel NA
é é é é é é é é

Add some informations for further steps



Wm TWwo strategies

Workflowdt

hilk

zip file
XCmsSet

ik

Using 1 zip file containing all the samples with the conditions in different directories

Using single files which will be processed in parallel with xcmsSet before been merged with xcms.merger
The mapping between the sample names and their conditions is done with a tabular file: sampleMetadata

Xcmsset
kol.mzXML
XCMS.Merger
XCmsset
ko2 .mzxXML
KCmsset
wtl.mzXML
XCmMsSet
wt2.mzXML

sampleMetadata

retcor

group

fillPeaks

HTML
report

XCms.summary

CAMERA.annotate

D variableMetadata D

sampleMetadata

R

3 tabulars

dataMatrix

All connections between those tools
are using RData datatype

10



Wm TWO strategies

Workflowdt

zip file
XCms5et retcor
Using 1 zip file containing all the samples with the conditions in different directories group

Using single files which will be processed in parallel with xcmsSet before been merged with xcms.merger

fillPeaks

R

HTML

report
KCMs.Summary

CAMERA.annotate

The "old" system
-> files are nested in folders for their groups within a zip file

+ The folders set the group of the files for xcms.group
+ Only one import and one step

- xcmsSet is limited to 6 CPUs

- The files aren't integrated into the history and can't be visualized (one day)

..l 'I.n'l.ll. -11“ n L 'Il

11
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Wm TWwo strategies

[Workflowd metabolomics|
p—

The "brand new" system

-> files are uploaded individually and processed in parallel

- The xcmsSet outputs have to be merged before using group

A sampleMetadata file must be used to set the group
(but you need one for some further steps anyway)

+ One xcmsSet job is launch for each input file. It is highly parallelizable
+ The files are completely integrated in Galaxy and can be one day vizualized

+ A better transparency

=

Using single files which will be processed in parallel with xcmsSet before been merged with xcms.merger
The mapping between the sample names and their conditions is done with a tabular file: sampleMetadata

Xemsset
kol.mzXML
XCMS. merger
XCmsset
ko2 .mzXML
KCmsSet
wil.mzXML

KCMSSer
wt2.mzXML D

sampleMetadata

3 tabulars

All connections between those tools
are using RData datatype

12



. Dataset Collection

wDataset collection allow to groud datasets in 1
wrap / collection

wA Dataset collection depending of the tool will
process nested datasets

¢ In one step Vm_-
¢ In parallel

13



4

Wm

Workflowdr

History < &0
()

W4E2017-LC/MS-Preprocessing-Inputs

5 shown

30.08 MB ~“ ® e

All | None Operations on multiple
datasets

() 5:sacuri_sampleMetadata.tsv

() 4:HU_neg 178.mzXML

E] 3: HU_neg_099.mzXML

C] 2: Blancl17.mzXML

E] 1: Blanc12.mzXML

Dataset Collection

[ ]
History 3 ﬁ- ED History 3 -l:!- ED
%) (%)
W4E2017-LC/MS-Preprocessing-Inputs W4E2017-LC/MS-Preprocessing-Inputs
5 shown 5 shown
30.08 MB v e 30.08 MB e e
All None For all selected... All None For all selected...

C] 5: sacuri_sampleMetadata.tsv

(@ 4:HU_neg_178.mzXML

(¥ 3: HU_neg_099.mzXML

@ 2: Blancl7.mzXML

@ 1: Blanc12.mzXML

C] 5: sacuri Hide datasets
Unhide datasets
( 4:HU_ne

Delete datasets

( 3:HU ne Undelete datasets

Permanently delete datasets

(« 2:Blanc
Build Dataset List

8 1:Blancl  Byild Dataset Pair

Build List of Dataset Pairs

14



. Dataset Collection
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