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XCMS Online:
Using and understanding

H. Paul Benton PhD
The Siuzdak Laboratory - The Scripps Research Institute

What we’ll cover

• Brief reminder of XCMS terms and concepts

• XCMS Online – This is the visual part of xcms

– Using the system

– Outputs

• Using Npeaks

• Statistical evaluations – via univariate and multivariate
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Overview of XCMS
Peak Picking

Grouping similar peaks
across replicates

Retention time 
alignment

Statistical 
analysis of Peaks
Between classes

XCMS Online
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Job types in XCMS Online
• Single Class Jobs – Either single file or single dataset 

(class or unknown classes)

• Pairwise analysis Jobs – Two class comparison, 
works best with KO –vs- WT type experiments

• Multigroup/class Jobs – Multiple classes including 
Quality control samples. Great for Time series jobs 
or multiple knockouts.

• meta-XCMS- Finds the overlap between many 
pairwise jobs. (Must have same control samples)
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Pairwise analysis

Multigroup job
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Lets look at XCMS Online in action

• We will run a simple pairwise job 
– Upload two datasets

– Select a basic parameter set and start the job.

• Set our parameters and launched a job
– Looking at the parameters and what they mean.

– Junk in, junk out. – Biologist

– Good data in, bad parameter selection, junk out –
bioinformticist

One thing to note

• Choose your polarity correctly!!
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Peak detection choice

Peak Picking

matchedFilter centWave

• Profile Data
• Low resolution data
• Original algorithm 

• Centroid data
• High resolution data
• Separately published algorithm

CentWave paramaters

• Peakwidth = How wide is your peak – from a 
minimum to a maximum in seconds

• Ppm = how much does the peak vary across 
scans
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MatchedFilter paramaters

• FWHM=Peakwidth = How wide is your peak 

• Step = bin size (in m/z) larger smoother 
smaller finer (long processing time)

Retention time alignment

Obiwarp –
A Digital signal processing algorithm. Very good for high drift alignment. Fits data as if 
each LC-MS 3D landscape was play dough to squeeze these together. Technically this is 
warping not aligning
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Retention time alignment

Loess – this is a regression model to fit the data to using the residuals to correct/align 
the features. Relies on anchors distributed across the RT.

Grouping
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MinFrac !

• More questions on minfrac than any other!

KO – 6 samples WT – 6 samples minFrac = 0.5 = 50%
Group become a 
valid feature
Perfect biomarker

Group become a 
valid feature
Just hits 50% - OK

Group is not a 
valid feature

minFrac test

Not a valid 
feature

A valid feature
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Peak Filling

Peak not detected – intensity 
filled by fillPeaks

Detected peak – peak 
intensity found by 
peak detector

Statistics !! Yea !!
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Adduct selection
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Cloud plot

Size = fold change
Colour = significance (lower 
p-value)

Black or white ring = METLIN 
hits

Static PCA
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MDS
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The Connection report leaps from 
masses to identification (needs 
validation)
Further analysis can be done by 
checking the pathways and using 
the experimental design to 
understand the results.

Results.zip download file

• This has all of the plots and information from 
the processed job.

– Static PCA

– Static heat map

– Static cloud plots

– Scaling plot – Good for looking at scaling for PCA 
(trend implicates heteroscedastic noise)
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Contents of results.zip file
XCMS.diffreport. And XCMS.annotated.diffreport are the data tables with all the 
intensity values associated with them not results.tsv

Using Npeaks
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Using Npeaks

Using N peaks

• Npeaks is a very valuable column- informing 
you of which classes had that feature and how 
robust the feature was.

• With Excel you can easily find features that are 
100% robust across all classes 

– Or find perfect biomarkers (present – absent)
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Thank you 

Prof. Gary Siuzdak Duane Rinehart

Dr. Bill Webb

Questions?

Comments? Thoughts?

Obiwarp details


