Application of Chemogenomics Paradigm to “EMIL”, a System for the Lead Evolution in Drug Design
Toshio Fujita
Department of Agricultural Chemistry, Kyoto University, Kyoto, Japan.

Postal Address: #305 Heights Kyogosho, Fuyacho-Nishikikoji-agaru, Nakagyoku, Kyoto 604-8057, Japan

EMIL (Example Mediated Innovation for Lead Evolution) is a system that incorporates a database of lead evolution examples and a data-processing engine constructed to release “higher-grade” candidate structures from a “lower-grade” input structure “automatically.” One of the most striking features of the EMIL system is the collection of “structure transformation trees” connecting consecutive structure transformation steps from the ultimate lead structure to well developed/evolved “final” compounds of (potential) clinical or field use. These structure evolution trees could be comparable with the philogenetic trees of gene evolution and the corresponding proteins (receptors and enzymes).

The relationship among bioactive compounds with (very) similar structures but with entirely different pharmacology (or pharmacological significance) in remote species could be regarded to correspond to the relationship among proteins, of which the corresponding genes are differentiated “a long time” ago. This type of bioactive compounds would also be compared with the type of homologous genes/proteins in terms of paralogy. The (sub)structure modification database for this category could be appropriate for predicting secondary grade lead structures with some bioactivity. The bioactive compounds with similar structure and similar pharmacology in different/single species, on the other hand, could be understood to correspond to orthologous genes/proteins that are differentiated not so “long time” ago. The database for this category would be helpful for fine-tuning the target (receptor) subclass directed design. Examples of the possible correspondence between philogenetic and structure evolution trees and a possible significance in drug design technology will be presented in the lecture.

To date, the chemogenomics approach has been focusing on understanding the pharmacology of drug molecules as well as discovering novel drugs. The concept proposed above could suggest that the EMIL system is an additional approach from a direction that is based on knowledge of a great number of compounds and their modification patterns showing diverse biological activity. It is believed that the EMIL system can be an invaluable “chembioinformatics” tool for the drug design technology in coming years of the post-genomic era.

