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ABSTRACT

Due to genotypic resistant mutations of HIV-1 RT in HIV-1 infected Thai patients, strategic
research has been carried out based on genomics and proteomics information. Various type of
mutant enzymes have been studying for designing new drug candidates. For study interaction
between the novel inhibitors and HIV-1 RT, X-ray crystallography will be used for solving the
structure of HIV-1 RT/inhibitor complexes which allow us to understand enzyme/inhibitor
interaction and molecular mechanism of novel HIV-1 RT inhibitor. One of our main goals is to
develop computational technologies capable of automatically evaluating very large libraries of
compounds, ab initio designing novel potent molecules and providing clues for target
identification to accelerate the drug discovery process. To this end, our research group has
established a Computational Drug Discovery platform that includes structural modification of
Natural products and organic syntheses, QSAR, quantum chemical calculations, virtual
screening, de novo design, combinatorial library design, protein-ligand interaction simulations,
large-scale Molecular Dynamics simulations, drug-likeness analysis and ADME/T (Adsorption,
Distribution, Metabolism, Excretion and Toxicology) prediction. In addition, we have been
establishing a Biological-physicochemical experimental platform to verify and realize the
computational design based on several biophysical technologies, such as biological activity
assay, including enzyme assay and cell-based assay, X-ray crystallographic and NMR
spectroscopic studies on enzymes, enzyme kinetics study, and isothermal titration calorimetry
(ITC), which can be used to determine ligand-receptor interaction and protein-protein/DNA
interaction. Another goal is to set up Development of methodology and nanopolymers platform to
develop fluorescence resonance energy transfer materials for biological assay which might lead
to high throughput screening technology development. Molecular recognition on host-guest
interaction will be also investigated. There are many links among them in the form of project
teams with overlapping expertise and producing young high potential scientists. In summary, this
project is focused on the problems facing viral diseases, given the need for drug discovery, and
how computer-aided drug design methodologies are being applied to address this need. The
role of computer-aided drug design for drug discovery has been particularly emphasized. It is
hoped that the obtained results will provide drug candidates for drug development, and the
platforms as to how cooperative and interdisciplinary work can be carried out to further advance

this crucial area of research.





