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Development of inhibitors targeting enzymatic activity of SARS-CoV-2 proteases
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In order to create an effective antiviral drug for SARS-CoV-2, we carried
out a study combining theoretical calculations, X-ray crystallography, organic synthesis, and
biochemical experiments. An original software, Orientation, was used for the optimization molecular
mechanics calculation. We selected the compounds expected to be effective against three target
proteins, 3CL protease, PL protease, and polymerase, by computer analysis. Then, we purchased them
for experimental assay. 3CL protease and PL protease were expressed and purified as recombinant
proteins. The purified enzymes were used to determine the protease inhibitory activity. Five
compounds showed clear inhibitory effects from in vitro measurements. Three compounds showed
inhibitory activity against _both 3CL protease and PL protease. The predicted binding structures were

examined on the five identified chemicals in terms of the interaction with the protease catalytic
site.
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