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A goal of proteomics is to distinguish between various states of a system to identify 
protein expression differences.  Multidimensional chromatography coupled online 
with mass spectrometry (LC/LC/MS/MS) has become a reference method for high 
throughput protein identification in complex mixtures.  By using the numbers of 
tandem mass spectra obtained for each protein or “spectral counting” as a 
surrogate for protein abundance in a mixture, Liu et al. demonstrated the use of 
LC/LC/MS/MS to obtain semi-quantitative data on mixtures.  However, two issues 
remained open: how to normalize spectral counting data and how to identify the 
differences between samples.  We developed a new strategy, having roots on 
statistical learning theory, genetic algorithms and support vector machines, to 
indicate which and how many proteins are differentially expressed when comparing 
LC/LC/MS/MS data.  The strategy was validated by correctly pinpointing which and 
how many protein markers were spiked into yeast lysates. 
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