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Abstract

The average design cycle of traditional methods used for drug discovery is often
over 12 years, which is too slow to meet today's ever increasing and urgent demand to
fight various diseases. The cost of discovering a new drug is often over 450 million
US dollars. Fortunately, human genomic project and rational computer-aided drug

design are promising directions for shortening the time and reducing the cost for new



drug discovery. The protein-ligand docking and inverse protein-ligand problem is one
of core problems of rational computer-aided drug design. Integrating protein-ligand
docking and lead optimization techniques can be used to identify drug candidates and
investigate unwanted side effects and toxicity with low-cost and fast-speed drug
testing in the early stages of development. In this project, we achieved three main
results: 1) developing a robust and flexible pritein-docking tool, called GEMDOCK
(Yang and Kao 2000; Yang and Kao 2000; Lin, Yang et al. 2003; Yang 2003), the
URL is position at http://gemdock.life.nctu.edu.tw, 2) applying GEMDOCK to two

practical applications that are to develop the hibitors for the proteases of dengue visus

and SARS virus, 3) Predicting the drug toxicity by measuring the binding affinity to
P450.

Keywords: drug screening ° evolutionary approach, protein-ligand docking, rational

drug design, toxicity prediction
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