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SARS-CoV-2 MP (3CLPP) — cysteine hydrolase
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306 residues, 34.21 kD monomer
» Catalytic dyad Cys145+His41.

» Cuts the polypeptide chain to produce the nsp4-16
proteins
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:’Molecule as a stable system of nuclei and electrons E Full energy of the system:
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How Reproducible Are QM/MM Simulations? Lessons from Computational Studies of
the Covalent Inhibition of the SARS-CoV-2 Main Protease by Carmofur

Goran Giudetti, Igor Polyakov, Bella L. Grigorenko, Shirin Faraji, Alexander V. Nemukhin, and Anna I. Krylov*
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There is no one way to do the QM/MM..

..but there are more or less efficient ones!

* TURBOMOLE+ChemShell PES QM/MM

e TeraChem+NAMD FES (QM/MM MD) with
CUDA GPU
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The intermediate structure

To products

CV2 =d[NE+HG]-d[HG-OW1]+d[OW 1-HW 1]-d[HW 1-OW 2] +d[OW 2-HW 2]- d[HW2 NK7] O
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Computed structure of PROD vs 7VH8 crystal structure

RMSD=1.0 A
for 2026 heavy atoms of protein
(PyMol super procedure)

10



= 5 ,1_\\ . ;—\
— s\c“- 1/ \\\ ’r’ A\
T () e’ QU \
- \
1 0 ;‘u 5 \\
g kY
5] A}
7 3 K
2 101 \\
© —
-15
REAG TS1 INT TS2 PROD
Reaction progress
. 1S3

TURBOMOLE/ChemShell
PBEO-D3/6-31G**/CHARMM36
132 QM atoms

-15

-16
| PROD

11

-20




17

12

PROD




IP structures from the and INT-PES
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Umbrella integration/WHAM
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FIG. 5. Comparison between umbrella integration (UT) and WHAM for the
example of PHBH. A(£) around the transition state is shown using 3000
bins.
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