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0000 O00 Datapre-processing The first step for the data pre-processing procedure is to deconvolute the
signals and detect the peaks under each deconvoluted signal.Figure 5.4 shows an example of a deconvoluted total
ion chromatogram (TIC).Each colored peak underneath the TIC peak represents an individual ion detected at a
similar time that can now be related to its accurate mass in the mass spectrum shown in Figure 5.4.A similar
approach is taken when GC-MS data are deconvoluted;however,in that situation it is important to consider that
each compound is represented by more than one ion due to the electron impact ionization process used in
GC-MS. The next step is to distinguish between noise and the "real” signal from the sample.It is important to always
run blank samples with each experiment (e.g.,an empty tube treated the same as all other samples),because they will
provide estimates of background noise that will be subtracted from experimental samples.The next process is to
align all detected signals across all samples within an experiment to account for retention time shifts between
runs.Most instrument vendors offer this capability in their instrumentspecific software;however,this operation can
also be performed using open-source software packages (e.g.,XCMS,Smith et al.,2006;0r MZmine,Katajamaa et
al.,2006;for review see Katajamaa and Oresic,2007). Normalization and data transformation Deconvolution,peak
identification,and alignment result in a data matrix in table format,which then undergoes adequate normalization
and subsequent transformation prior to statistical analysis.Depending on the properties of the data matrix different
normalization procedures are applied for metabolomics data.Most biological data are characterized by
heteroscedasticity (i.e.,where the standard deviation of each metabolite determined in replicate samples changes
with themean of the signal;e.g.,Arneberg et al.,2007;Herberich et al.,2010),which can substantially affect results
(Kvalheim et al.,1994).Therefore, it is important to normalize data.
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