











O©CoOoO~NOOUTE WN P

bioRxiv preprint doi: https://doi.org/10.1101/2022.11.05.515305; this version posted November 7, 2022. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made

35

36

37

38

39

40

41

42

43

44

45

available under aCC-BY-NC-ND 4.0 International license.

Sander, T., Freyss, J., von Korff, M. & Rufener, C. DataWarrior: an open-source program
for chemistry aware data visualization and analysis. J Chem Inf Model 55, 460-473,
doi:10.1021/ci500588j (2015).

von Korff, M. & Sander, T. Toxicity-indicating structural patterns. J Chem Inf Model 46,
536-544, doi:10.1021/ci050358k (2006).

Ghattas, M. A., Raslan, N., Sadeq, A., Al Sorkhy, M. & Atatreh, N. Druggability analysis
and classification of protein tyrosine phosphatase active sites. Drug Des Devel Ther 10,
3197-3209, d0i:10.2147/DDDT.S111443 (2016).

Czyrski, A. Determination of the Lipophilicity of Ibuprofen, Naproxen, Ketoprofen, and
Flurbiprofen with Thin-Layer Chromatography. Journal of Chemistryy 2019, 1-6,
doi:10.1155/2019/3407091 (2019).

Hensel, A. et al. Challenges at the Time of COVID-19: Opportunities and Innovations in
Antivirals from Nature. Planta Med 86, 659-664, doi:10.1055/a-1177-4396 (2020).
Abian, O. et al. Structural stability of SARS-CoV-2 3CLpro and identification of
quercetin as an inhibitor by experimental screening. Int J Biol Macromol 164, 1693-1703,
d0i:10.1016/j.ijbiomac.2020.07.235 (2020).

Muchtaridi, M., Fauzi, M., Khairul Ikram, N. K., Mohd Gazzali, A. & Wahab, H. A.
Natural Flavonoids as Potential Angiotensin-Converting Enzyme 2 Inhibitors for Anti-
SARS-CoV-2. Molecules 25, doi:10.3390/molecules25173980 (2020).

Khalifa, S. A. M. et al. Screening for natural and derived bio-active compounds in
preclinical and clinical studies: One of the frontlines of fighting the coronaviruses
pandemic. Phytomedicine 85, 153311, doi:10.1016/j.phymed.2020.153311 (2021).

Jin, Z. et al. Structure of M(pro) from SARS-CoV-2 and discovery of its inhibitors.
Nature 582, 289-293, doi:10.1038/s41586-020-2223-y (2020).

Kiani, A. K. et al. Natural compounds as inhibitors of SARS-CoV-2 endocytosis: A
promising approach against COVID-19. Acta Biomed 91, €2020008,
doi:10.23750/abm.v91i13-S.10520 (2020).

Lucas, A. J., Sproston, J. L., Barton, P. & Riley, R. J. Estimating human ADME
properties, pharmacokinetic parameters and likely clinical dose in drug discovery. Expert
Opin Drug Discov 14, 1313-1327, d0i:10.1080/17460441.2019.1660642 (2019).

22



bioRxiv preprint doi: https://doi.org/10.1101/2022.11.05.515305; this version posted November 7, 2022. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made
available under aCC-BY-NC-ND 4.0 International license.



Step-1 Downloaded 11 million compounds from ZINC database
and X-ray crystal structure of Main protease

ZINC Database
11M Drug-like compounds

Ligand preparation _
ligand with reactive Protein structure

functional group discarded preparation followed by
10.4 M compounds energy minimization

Step-3 Defining the active site

Active site were defined according to the reported
inhibitor X77 in the crystal structure of main protease

Step-4 Virtual Screening

Hits were further validated
by using MOE and Vina

MOE docking & Vina docking

Hits were identified using
following criteria

Strategy 2

Strategy 1 (pharmacology-informed

(screening-driven approach):
/ compounds

approach):
5 compounds /

9 anti-SARS-CoV-2 compounds
commercially available)
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in vitro experiments Figure 2
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