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Background
Genomic studies typically focus on comparing disease to
healthy population. In our work, various parameters,
including peripheral blood mononuclear (PBM) cells
expression profiling, were stratified solely from healthy
subjects. To analyze the data we developed a semi-super-
vised class discovery method, constraining the search
space to patterns that respect an order induced by the rich
quantitative annotations. We show that our method is
robust enough to detect known clinical parameters with
accordance to expected values. We also use our method to
elucidate cardiovascular disease (CVD) putative risk fac-
tors.

Methods
One of the basic tasks in gene expression data analysis is
finding differentially expressed genes between 2 classes
(such as tumor vs. normal). Among the various methods
for measuring differential expression (e.g. Student t-test),
we focus on TnoM [1] which is a non-parametric statisti-
cal score that affords an exact p-value.

When many partitions of the sample set are possible, one
would like to assess the statistical significance of any par-
tition considered, and to compare between partitions. In
overabundance [2] analysis the exact p-value of the TNoM
score is used to estimate the expected number of differen-
tially expressed genes. By comparing to the actually

observed number we can calculate the overabundance of
differentially expressed genes. This quantity can be used as
a figure of merit: higher overabundance indicating a more
profound change in the cell state.

Typical class discovery in gene expression data searches
over all possible partitions of the set of samples and uses
heuristic methods to do so [2,3]. Given any quantitative
phenotype, we can constrain the search space to patterns
that respect the order it induces on the set of samples. This
approach reduces the search space from O(3n) to O(n2)
making the search feasible (Figure 1).

Results
We applied our method to PBMC gene expression profil-
ing data, collected from 49 healthy subjects. Clinical, lab-
oratory measurement and CVD prognostic indicators
were also collected, adding more then 160 phenotypic
parameters for each subject. One of the interesting pheno-
typic parameters is Carotid Intima-Media Thickness (IMT)
[4], a CVD prognostic indicator. Using semi-supervised
class discovery with the IMT values we received IMT
threshold levels that are in agreement with the known
prognosis values (Figure 1). The differentially expressed
genes in this partition were enriched with GO terms
related to vesicle-mediated transport (p < 10-8) and glyco-
lysis (p < 10-6), giving mechanistic insights to the differ-
ence between the two cell states.
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IMT levels available for 42 subjects are presentedFigure 1
IMT levels available for 42 subjects are presented. All threshold pairs of IMT levels were tested, each representing a partition 
of the samples to high IMT levels, low IMT levels and samples not used. Marked in red is the threshold pair with the highest 
overabundance of genes, giving rise to the partition of 27 samples with IMT values of 0.6–0.86 vs. 9 samples with IMT values of 
0.92–1.05.
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