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Summary

One of the problems in drug development is the translation of
data obtained in animal models to effects in clinical studies. In
order to choose the most appropriate model organism for testing
new drugs, knowledge of the critical differences between model
organisms and human is essential. One approach for detecting
these differences is a conservation analysis of the biology
related to targets and drugs of interest. We have developed a
method which integrates and visualizes gene conservation,
literature and expression data. We applied the method to
microarray data of methapyrilene, a known carcinogen in rats,
but not in mice and humans. We identified Cyp2c12, a gene that
is involved in methapyrilene metabolization and does not have
orthologs in mouse or human. This might be an indication for
alternative metabolite formation in rats and could explain the
toxicity of methapyrilene in rats.

Results

Methapyrilene induced genes were analyzed for keyword
enrichment and together with gene orthology mapping, visualized
in a scalable vector graphics (SVG) format (figure 2). In the
generated network, various areas representing distinct biological
processes can be distinguished, e.g. oxidative stress and drug
metabolism, which gives an overview of methapyrilene’s
mechanisms of action3. Zooming in on the network, we identified
a gene, Cyp2c12, which lacks orthologs in mice and humans and
is involved in methapyrilene metabolization. Therefore, Cyp2c12
is a candidate gene for explaining the interspecies differences in
methapyrilene toxicity.
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Figure 1 | Integration of literature data from CoPub,
annotation and orthology data from the Xref db and
expression data from the ArrayExpress db.
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Materials & Methods

Drug metabolism

We integrated the data from three databases (figure 1):
CoPub1 (literature data), Xref db (gene annotation and orthology
information) and ArrayExpress2 (publicly available microarray
data). Literature mining was performed with copublication
information from Medline abstracts using CoPub1. Publicly
available microarray data from rats treated with methapyrilene
were downloaded from the ArrayExpress2 database for literature
based keyword enrichment analysis3.
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Figure 2 | Integration and visualization of gene conservation and
expression data in a literaturebased network.

Discussion

By integrating information from various data sources, we were
able to propose a hypothesis for the interspecies differences in
methapyrilene toxicity. This shows that comparative genomics
and data integration is a useful approach for translational
medicine.

