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Reminder of what we’re trying to do
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arameters Matter !




Peak Detection... Easy !




Extracted lon Chromatogram: 270.7851 - 270.9721 m/z
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Peak detection

 Data comes in two types in MS : centroid & profile

* Generally high resolution or low resolution ~ high mass
accuracy or low mass accuracy

 Two main choices in XCMS
 MatchedFilter - profile low res

 CentWave - centroid high res



Hat fitting

* Different hat for different
heads (& faces apparently)

A hat has to fit well so It must
be sized

Fitting Faces
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MatchedFilter : wearing hats

Bin of each X m/z
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Apply a filter function to the
data
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Any peak above a s/n ratio is
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Matched Filter : Sizing the hats

* Profile Data - profMethod

* binlinBase - profile
data

e bin - centroid data

e profStep - Bin Size

 Peak Width - FWHM



Matched Filter : Sizing the hats

* Profile Data - profMethod

* binlinBase - profile
data

e bin - centroid data

e profStep - Bin Size

 Peak Width - FWHM
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CentWave 2
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CentWave 2
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Dynamic Binning

St B N A AR S Fe

PO X WM

'qw\.-\o-ﬂ-.—q N TE oy e - v -n .- = - .0

“ e e - -

-..‘-o...%%“ VE‘::.".E,:;-;:;-:_W: £

-
-
- . e
- - -

\;ﬂ'M:ﬂng“\EM, S E me\m Mt

L4 .“. - J.

Retention time




&
g
E
2
g
i

Find and integrate the peak

Wavelet formation are then used over the ROIls to find the peak

Several passes of wavelets are used until the correction “fit’ is
found (mexican hat wavelets)
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Grouping

Detected features for mz:130.1-130.2and rt:305-315

This is a well behaved

* First time using all of the files _ sroup with a peak in each
replicate for each class

* Looks for closely clustered/
dense peaks across multiple
files.

og@s o

 Once peaks are grouped
they’re know as a group or
feature
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Bupropion@ACN RT:303.140162903349 sec

281.10 281.12 281.14 281.16

dat[, "mz"]




Grouping = Nearest

 Based on mzMine grouping/alignment algorithm

* Uses nearest neighbor estimation.
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Uridine@ACN RT:248.378204723691 sec

286.06 286.07 286.08 286.09 286.10 286.11 286.12

dat], "mz"]
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Retention Time alignment

» XCMS finds ‘well behaved groups’

* These include group that have missing peaks,
extra peaks or perfect groups (parameters)

* Missing < n/2 !!

- Median found for each group

* Local regression used for each sample to find
the deviation profile



Retention time alignment - loess
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Alighment

e Parameters:

 missing = number of peaks removed from a ‘well
behaved peak group’

 extra = Number of additional peak in a ‘well behaved
peak group’

e span = Amount of smoothing In regression fitting !
Very sensitive! ~ smaller value more local alignment,
larger more global alignment.









Retention time alignment
obiwarp

John T. Prince and Edward M. Marcotte
Chromatographic Alignment of ESI-LC-MS Proteomics
Data Sets by Ordered Bijective Interpolated Warping
Analytical Chemistry, 2060 78 (17), 6140-6152

obi-warp.sourceforge.net - original program
Retention time correction based on spectra similarity
Doesn’t rely on detected feature ~~ sort of

No initial grouping needed



http://obi-warp.sourceforge.net

Retention time alignment
obiwarp

 Uses a warping technique to warp
data to a median chromatogram.

 This acts as a mold which other
spectra are warped to

 Uses a dynamic programming to find
path of greatest similarity between
median chromatogram and current
chromatogram



FillIPeaks

e Going back to each file to find any intensity that wasn’t
peak picked

Extracted lon Chromatogram: 257.0521 - 257.2522 m/z
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Finally !!

e We have all of our data corrected in a form we can
use.

* Lets look at some data processing:
« heatmaps

 PCA

e Some Stats



WAI

Extracted lon Chwomatogram: 587.15 - 587.3345 m2 Extracted lon Chromatogram: 257.0521 - 257.2522 m/z
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Normalisation needed?
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Correlation heat map of the Bonferroni corrected ANOVA p-values




Summary

« XCMS processes LC-MS data and is complex

« XCMS processes LC-MS data and uses some simple
algorithms. There are multiple algorithm for different
jobs/data types.



Boxes and Foxes

e XCMS is all about boxes

 Boxes are sly and slippery and are the main problem
In data analysis

* If you’re having issues try changing alignment
methods and thinking about how much deviation in
m/z or RT the data has before and post alignment



CAMERA

« Same compound should be
at the same retention time

« Same compound should have
a linear relationship

0 2 40 60 80 100

180 185 100 106 200 205 210

Retention time

 Using linear correlation and
RT windows adducts/
Isotopes are labeled




On-wards to biology
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T'hank You!

e Questions?

 Many more updates coming soon including speed
and more stats

Prof. Gary The whole
Siuzdak XCcms team

« || Dr.Colin Smith



