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LC-MS

Pre-processing(xcms)
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Acquisition files upload and pre-processing with xcms:
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LC-MS Data

What is provided by 

the mass 

spectrometersé

What we want for 

data analysis



Web for documentation: 

https://bioconductor.org/packages/release/bioc/html/xcms.html

Forums :

https://groups.google.com/forum/#!forum/xcms

http://metabolomics-forum.com

VR based software, 

VFree 

VA lot of parameters to tune, 

VNo graphical interface

VNeed to write a R script

Extraction with XCMS

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


CAMERA

Annotation

ÅFiles upload (before xcms treatment)

ÅExtraction
ÅExtraction of ions in each sample

independantly.

ÅGrouping ė alignment
ÅEach ion is aligned across all samples

ÅRetention time correction (optional)

ÅFill peaks
ÅReplace missing data with baseline value

ÅStatistics and visualisation (optionals)

ÅCAMERA

ÅFor annotation of adducts, neutral loss and 

isotopes

Extraction with XCMS

Files upload



CAMERA

Annotation of

Adduct

Fragments 

and isotopes

Extraction with XCMS



Data

ωRaw data:

ςmzxml, mzml, mzdataor netcdf

ωsampleMetadata
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samples class sampleType subset full injectionOrder batch age

HU_neg_011_b2 bio sample 0 1 44 ne1 19

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 ne1 NA

é é é é é é é é



Two strategies
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mzXMLraw file

9

mzXML in a text editor

1 scan 



mzXMLraw file informations
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fichier HU_neg_091.mzXML

scan # RetTime (sec) basePeakMz int TIC %TIC delta ppm delta dalton

724 374.013 187.0064239501951.11E+072.66E+07 42%

725 374.511 187.0068969726563.26E+075.25E+07 62% 2.5 0.000473

726 374.996 187.0071868896485.14E+077.89E+07 65% 1.6 0.000290

727 375.478 187.0073242187506.19E+079.28E+07 67% 0.7 0.000137

728 375.955 187.0071258544927.13E+071.05E+08 68% 1.1 0.000198

729 376.432 187.0069885253917.34E+071.08E+08 68% 0.7 0.000137

730 376.906 187.0069427490237.62E+071.10E+08 69% 0.2 0.000046

731 377.380 187.0069427490236.98E+071.05E+08 67% 0.0 0.000000

732 377.861 187.0069427490235.94E+079.00E+07 66% 0.0 0.000000

733 378.330 187.0067138671885.79E+078.89E+07 65% 1.2 0.000229

734 378.805 187.0069427490235.06E+077.77E+07 65% 1.2 0.000229

735 379.283 187.0064849853524.33E+076.89E+07 63% 2.4 0.000458

736 379.762 187.0066223144533.87E+076.19E+07 62% 0.7 0.000137

737 380.241 187.0065765380863.14E+075.36E+07 58% 0.2 0.000046

738 380.720 187.0063476562502.49E+074.96E+07 50% 1.2 0.000229

739 381.204 187.0064392089841.98E+075.02E+07 39% 0.5 0.000092

740 381.684 187.0065155029301.25E+073.56E+07 35% 0.4 0.000076

741 382.179 187.0063934326171.11E+073.86E+07 29% 0.7 0.000122

RT range m/z median

8.166 187.006805419922
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Real life example : m/z 187

Scan to scan 

m/z deviation



mzXMLraw file informations
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fichier HU_neg_091.mzXML

scan # RetTime (sec) basePeakMz int TIC %TIC delta ppm delta dalton

724 374.013 187.0064239501951.11E+072.66E+07 42%

725 374.511 187.0068969726563.26E+075.25E+07 62% 2.5 0.000473

726 374.996 187.0071868896485.14E+077.89E+07 65% 1.6 0.000290

727 375.478 187.0073242187506.19E+079.28E+07 67% 0.7 0.000137

728 375.955 187.0071258544927.13E+071.05E+08 68% 1.1 0.000198

729 376.432 187.0069885253917.34E+071.08E+08 68% 0.7 0.000137

730 376.906 187.0069427490237.62E+071.10E+08 69% 0.2 0.000046

731 377.380 187.0069427490236.98E+071.05E+08 67% 0.0 0.000000

732 377.861 187.0069427490235.94E+079.00E+07 66% 0.0 0.000000

733 378.330 187.0067138671885.79E+078.89E+07 65% 1.2 0.000229

734 378.805 187.0069427490235.06E+077.77E+07 65% 1.2 0.000229

735 379.283 187.0064849853524.33E+076.89E+07 63% 2.4 0.000458

736 379.762 187.0066223144533.87E+076.19E+07 62% 0.7 0.000137

737 380.241 187.0065765380863.14E+075.36E+07 58% 0.2 0.000046

738 380.720 187.0063476562502.49E+074.96E+07 50% 1.2 0.000229

739 381.204 187.0064392089841.98E+075.02E+07 39% 0.5 0.000092

740 381.684 187.0065155029301.25E+073.56E+07 35% 0.4 0.000076

741 382.179 187.0063934326171.11E+073.86E+07 29% 0.7 0.000122

RT range m/z median

8.166 187.006805419922

Real life example : m/z 187
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peak width = 8.2 



xcmspeakpicking algorithms

ω Centwavefor centroid
high resolutionMS data 
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ω MatchedFilterfor profile or 
centroid low resolutionMS data 

Xcmsprovides2 main algorithms
for peakpicking:



xcms Extraction centwavealgorithm

The algorithm aims detecting « Mass 

traces » or « region of interest » (ROI) 

which are defined as regions with less

than a defined deviation of m/z in 

consecutive scans. 

This deviation must be lower than the 

value of the parameter « ppm »

The value (unit ppm) has to be set 

according to mass spectrometer

accuracy.

ROI mass intensities are then used

to define the chomatographic peak

with continuous wavelet transform

algorithm.

peakwidth (min, max) has to be set 

for this step.

20,50 for HPLC

5,12 for UPLC

Tautenhahn R. BMC Bioinformtics 2008
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Ppm=25

Ppm=5

Retention time

m
/z

xcms Extraction centwavealgorithm



xcms Extraction centwavealgorithm

Centwave chromatographic peaks detection.

Tautenhahn R., BioInformatics, 2008



Centwave chromatographic peaks detection.

Tautenhahn R., BioInformatics, 2008

xcms Extraction centwavealgorithm


