Prediction of Repurposed Drug Compound
For Systems Treatments of Colorectal Cancer
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Notwithstanding advances made in the treatments in some types of
cancers, progress achieved in the last 40 years in reducing the overall
cancer mortality rate has been disappointing. At the same time, many
previously thought successful drugs have been withdrawn, mostly due to
side-effect issues. Cancer is now recognized as is a disease caused by a
breakdown of a large part of the biological system in the tumor, not just
of the failure of one or two of its biological functions. Here, we used
“gene set enrichment analysis” to identify repurposed candidate drug
compound intended for cancer treatment with minimal side effects. The
intended task of the drug compound is to reprogram the tumor from a
more advanced state of (a specific) cancer to a less advanced state.

Materials & Methods

Samples were two different types of frozen colonic biopsies, from
prospectively collected adenomas and from normal mucosa of 32
individuals. Microarray data were downloaded from GEO database
(GEO accn. GSE08671) and handled using HG-U133 Plus 2.0 platform
(Affymetrix, Santa Clara). The protein-protein interaction experimental
data derived from Human Protein Reference Database (HPRD) [1] and
Gene Onfology database [2] were used for network analysis and
functional gene sets construction. The Connectivity Map (Cmap) [3], a
collection of genome-wide transcriptional expression data of bioactive
drugs and small molecules on cultured human cells, was used for drug

search.
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Table 1. Predicted functional specific drugs and carcinogen/mutagen or antitumor agents
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Figure 2. Functional sub-network in colonic adenoma and parental healthy mucosa. A
gene-gene interaction network was constructed by cohort expression array data and
protein-protein interaction DB. The GGI network is then reduced to function-function
network using classification by GO terms. Nodes represent GO functions, size of node
indicate number of interacting genes included, shade of node indicate number of intra-
node interactions, thickness of link indicates number of internode interactions.
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Figure 3. Drug-functional association network. Beneficial links have p-value < 0.001 (by
randomization) and enrichment score < -0.7; adverse links have ES > 0.35.

Summary

1. The present program of combining functional gene sets determined by
two-cohort gene expression data with Cmap allows us to find
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