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Abstract:
Biomolecules are highly “intelligent”. They can recognize the right target molecules to
interact with and carry out various biological functions. In this talk, I’ll explain Fischer’s
lock and key theory for molecular recognition and present our group’s work on the
modeling, prediction and analysis of biomolecular interactions. We have developed 3D
alpha-shape and graph wavelets based methods for the characterization of protein
surfaces, and probabilistic relaxation labeling based algorithms for matching hydrogen
bonds in two molecules. We have also introduced the concept of eigen-binding site to
study protein-drug complexes. These techniques have been employed to analyze EGFR,
whose mutations may cause non-small cell lung cancer and drug resistance. Recently, we
have studied several existing drugs that can be used as potential inhibitors of COVID-19.
The main protease in SARS-CoV-2 plays a key role in the virus replication and is a
suitable drug target. We analyzed the hydrogen bonds in the complex of the main
protease with each drug. Molecular dynamics simulations have been performed to
evaluate the binding affinity and stability between the protein and each drug. Our results
demonstrate that computational models can provide valuable tools for finding effective
COVID-19 inhibitors from existing drugs.
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