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Identifying differences in protein expression 
levels by spectral counting and feature selection
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Abstract. Spectral counting is a strategy to quantify relative 
protein concentrations in pre-digested protein mixtures analyzed by 
liquid chromatography online with tandem mass spectrometry. In 
the present study, we used combinations of normalization and statis-
tical (feature selection) methods on spectral counting data to verify 
whether we could pinpoint which and how many proteins were dif-
ferentially expressed when comparing complex protein mixtures. 
These combinations were evaluated on real, but controlled, experi-
ments (yeast lysates were spiked with protein markers at different 
concentrations to simulate differences), which were therefore verifi-
able. The following normalization methods were applied: total sig-
nal, Z-normalization, hybrid normalization, and log preprocessing. 
The feature selection methods were: the Golub index, the Student 
t-test, a strategy based on the weighting used in a forward-support 
vector machine (SVM-F) model, and SVM recursive feature elimi-
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nation. The results showed that Z-normalization combined with 
SVM-F correctly identified which and how many protein markers 
were added to the yeast lysates for all different concentrations. The 
software we used is available at http://pcarvalho.com/patternlab.
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