Text S2. Advantages of using relative expression reversals to build
classifiers

Recently, relative expression orderings (i.e. ranks) among a small number of genes have been
used for the supervised classification of disease-associated phenotypes [1-3]. The Top-Scoring
Pair (TSP) classifier, which uses a single gene-pair within an expression profile that exhibits a
characteristic “relative expression reversal” between two classes of interest, has been shown to be
a highly accurate and robust strategy in the molecular diagnostics of a variety of human cancers
[4-6]. The power of this two-gene classifier method extends beyond high classification
performance; by comparing the ranked expression values of only two genes, this simple
classification decision rule has remarkably straightforward biological interpretation and
eliminates the need for parameter estimation and data normalization. The elimination of the need
for data normalization across microarrays is advantageous in the clinic, where presumably the
microarray would not be the measurement platform, because the resulting ISSAC based tests
require only the genes in the classifier to be measured and do not need all the other genes to
assure that a normalization is done uniformly. These are important advantages, since building
complex decision rules entails the risk of over-fitting, and data preprocessing may introduce
unwanted bias into the dataset. For multi-category diagnoses, we extend on the basic idea of the
TSP classifier into a multi-class, coarse-to-fine search strategy [7,8].
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