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In silico prediction of drug-target interactions from heterogeneous biological data is critical in
the search for drugs and therapeutictargets for known diseases such as cancers. In this study, we
investigate the correlation between the chemical space of compound structures, the genomic space
of genes/proteins, the pharmacological space of phenotypic effects, and the topology of drug-target
interaction networks. We then develop a new method to predict unknown drug-target interactions
from chemical, genomic, and pharmacological data on a large scale. The originality of the proposed
method lies in the formalization of the drug-target interaction inference as a supervised learning
problem for a bipartite graph, the lack of need for 3D structure information of the target proteins,
and in the integration of chemical, genomic, and pharmacological spaces in a unified framework. In
the results, we make predictions for four classes of important drug-target interactions involving
enzymes, ion channels, GPCRs, and nuclear receptors. Our comprehensively predicted drug-target
interaction networks enable us to suggest many potential drug-target interactions and to increase

research productivity toward genomic drug discovery.
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