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Unraveling the catalytic mechanism of SARS-CoV-2 
papain-like protease with allosteric modulation of C270 
mutation using multiscale computational approaches 

We present a comprehensive picture of SARS-CoV-2 PLpro 
catalysed proteolysis with a mechanism distinguishable from 
that of 3CLpro, a well-characterized cysteine protease of 
coronavirus. Additionally, a C270R mutation is revealed 
to impair the catalytic function of H272 and reduce the 
PLpro-substrate binding by altering the structural dynamics of 
the BL2 loop, ultimately showing an inhibitory eff ect on PLpro. 
The present study, therefore, provides clues for understanding 
the allosteric modulation of C270 modifi cation on the 
proteolytic activity, which is crucial to the follow-up inhibitor 
design and development.
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