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Coronavirus main cysteine proteinase (CoVMpro) plays a key target for drug
development against severe acute respiratory syndrome virus (SARS). Active site of
the enzyme displays large cleft and divided to several subsites. The research was
studied characteristics of active site SARS CoVMpro using molecular modeling
technique. Molecular docking and molecular dynamics (MD) simulation were used to
investigate binding mechanism of octapeptide substrate. The best result of docking was
carried out to MD 2,000 picoseconds (ps) simulation times. The docking results strongly
suggested that S3 suitable for Lys. Total energy of enzyme-substrate complexed
displays higher than free form and both systems became to equilibrium state after 1,000
ps. Root Mean Square Deviation (RMSD) and Root Mean Square Fluctuation (RMSF) of
their COL atoms indicated that one tum Q-helix and long loop chain of the enzyme
complex form were flexible greater than free form. The amino acid residues 41-49 and
187-192 of the enzyme complex form and the octapeptide P3Lys are display highly
flexible. One turn O-helix chain was induced to fit with octapeptide through hydrogen
bond and electrostatic interactions between S3GIlu47 and P3Lys. C-terminus of
octapeptide was continuously fixed to S4'Thr-cluster (residues 21, 24-26 and 45)

through hydrogen bonds at all simulations. Several waters within 5 A of P5Thr related to

binding mechanism of SARS CoVMpro with octapeptide.





