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( A Method of Identifying Disease-related Significant Pathways Using
Time-Series Microarray Data )
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Abstract

Recently the study of identifying hio-markers for disease diagnosis and prognosis has been actively performed. In
particular, lots of attentions have been paid to the finding of pathway gene-sets differentially expressed in disease patients
rather than the finding of individual gene markers. In this paper we propose a novel method to identify disease-related
pathway gene-sets based on time-series microarray data. For this purpose, we firstly compute individual gene scores by
the using maSigPro (microarray Significant Profiles) and then arrange all the genes in the decreasing order of the
corresponding gene scores. The rank of each gene in the entire List is used to evaluate the statistical significance of
candidate gene-sets with Wilcoxson rank sum test. For the generation of candidate gene-sets, MSigDB (Molecular
Signatures Database) pathway information has been employed. The experiment was conducted with prostate cancer
time-series microarray data and the results showed the usefulness of the proposed method by correctly identifying 6 out
of 7 biological pathways already known as being actually related to prostate cancer.
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Fig. 2. Distribution of gene significance scores for

Wang's prostate cancer data.
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Table 1. A list of known pathways related to prostate
cancer in KEGG.
Pathway ID Pathway Name
hsa00150 Androgen and estrogen metabolism
hsa04010 MAPK signaling pathway
hsa04060 Cytokine—cytokine receptor interaction
hsa04110 Cell cycle
hsa04115 pd3 signaling pathway
hsa(4210 Apoptosis
hsa05215 Prostate cancer
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Table 2. Result of gene-set analysis for Wang's prostate

cancer data.

Pathway gene-set P-value

Androgen and estrogen metabolism 4683547¢-02
MAPK signaling pathway 4.357878e-03
Cytokine—cytokine receptor interaction — 9.973624e-01
Cell cycle 2.556230e-03
po3 signaling pathway 1.768381e-04
Apoptosis 3.061455e-04
Prostate cancer 2.688875¢-05
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Table 3. Results of gene-set analysis methods for prostate cancer data sets.

Pathway gene-set

Proposed method  Fisher's exact test™

Androgen and estrogen metabolism
MAPK signaling pathway

Cytokine-cytokine receptor interaction

Cell cycle

p53 signaling pathway
Apoptosis

Prostate cancer
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