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The human Severe Acute Respiratory Syndrome coronavirus (SARS-CoV) is a human respiratory pathogen for which no 
effective antiviral treatment exists. The identification of a bat as the probable animal reservoir for SARS-CoV indicates 

that there is a continuing potential for re-emergence. The papain-like cysteine protease (PLpro) encoded by the SARS-CoV is 
essential for viral replication, and is a promising target for antiviral drug development. A high-throughput screening followed by 
a 3D-QSAR study led to the discovery and design of our recent inhibitors. The solution of the inhibitor-bound PL pro structures 
highlights the role of an extremely flexible six-residue loop in inhibitor binding. The high binding site plasticity is a major challenge 
in structure-based drug discovery/design efforts. From both conventional and accelerated molecular dynamics simulations, we 
find that only accelerated molecular dynamics simulation reproduces the experimentally observed conformational variability. 
Based on a series of the most diverse snapshots extracted from the molecular dynamic stimulation of both the open and closed 
form of the protein were used to build a computational solvent mapping based pharmacophore model that accommodates the 
protein flexibility, and permits structure based design. In summary, we have designed two series of inhibitors that show low 
micromolar SARS-CoV antiviral efficacy using an integrated approach that exploits both ligand and structure-based therapeutic 
design techniques. Metabolic stability and pharmacokinetic evaluation of one of these two series show ideal tissue distribution 
with promising biological characteristics. Details of drug design and efficacy evaluation will be discussed.
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