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Abstract: Objective Based on the systematic pharmacological database of traditional Chinese medicine (TCM) and the analysis
platform TCMSP, the computer virtual screening technique was used to screen the small molecule inhibitors of SARS-CoV-2 3CL
hydrolase from Chinese materia medica (CMM), and speculate the potential anti-COVID-19 novel coronavirus pneumonia TCMs and
its compounds. Methods SARS-CoV-2 3CL hydrolase protein was targeted in this study. Autodock Vina software and Python script
were used to realize high-throughput molecular docking. Combined with “ADME-Lipinski” rules, the re-screening was carried out to
optimize the active ingredients and speculate the key TCMs and compound prescriptions. Based on the perspective of network

pharmacology, a component-target-pathway network was constructed to infer the mechanism of action of core drug pairs. Results
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Taking the reference ligand as positive control, 66 natural micromolecule compounds with good pharmacokinetic properties were

obtained. Twelve single TCMs, two Chinese medicine pairs of Glycyrrhizae Radix et Rhizoma-Mori Cortex and Lonicerae Japonicae

Flos-Forsythiae Fructus, and 12 TCM prescriptions including Sangju Drink and modified Sangju Drink and Yinqiao Powder were

selected as candidate schemes to fight against novel coronavirus pneumonia. Conclusion This study is based on high-throughput

molecular docking technology to virtually screen small molecule inhibitors of SARS-CoV-2 3CL hydrolase of CMM and Chinese

medicines, innovatively analyze the potential molecular mechanism in combination with network pharmacology, and provide scientific

guidance and theoretical basis for TCM to resist novel coronavirus pneumonia.
Key words: molecular docking; SARS-CoV-2; COVID-19; 3CL hydrolase; small molecule inhibitor of CMM; network pharmacology;

Glycyrrhizae Radix et Rhizoma-Mori Cortex; Lonicerae Japonicae Flos-Forsythiae Fructus
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*1 REFMARD RIGFEFUF S SARS-CoV-2 3CL
IKHREBHEE & BE

Table 1 Representative components and binding energy of
clinically recommended chemicals to SARS-CoV-2 3CL

hydrolase
&Y R X FHE 4K mol )
PHEXTER  C35HsNgOg 684.82 -31.38
FASE R CyH40, 482.41 -43.51
RAENHER  CyHs0p0 538.48 -41.00
bisindigotin  C3,H§N,40, 490.54 —40.58
El1 SARS-CoV-2 3CL KFES RN _H#R =4 2T HBILIRF  CyHygN,Os 628.80 -33.89
FHHEIRR FHEHIH  CyHNOsS, 720.94 -32.64
Fig. 1 2D and 3D molecular docking patterns of WEFEE  CyyHysNgOgP 602.58 -3347

SARS-CoV-2 3CL hydrolase with proto ligand A Cl14H;3,CIN;O4P, 515.86 -24.27
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Table 2 Chinese materia medica prescription and compound preparation with active Chinese materia medica distribution
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Fig. 5 GO enrichment analysis of targets of Glycyrrhizae Radix et Rhizoma-Mori Cortex drug pair
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Fig. 6 Ten pathways as targets of Glycyrrhizae Radix et
Rhizoma-Mori Cortex drug pair by KEGG enrichment

analysis
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