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Samples preparation 
Commercially available cynarin (CY), rosmarinic acid (RA), folic acid (FA), and 

luteolin-7-O-glucuronide (L7OG) were used to prepare the respective stock solutions. 
Specifically, L7OG was dissolved in DMSO to obtain a 5.5 mM solution, RA was dissolved 
in water to obtain an 8.0 mM solution, CY was dissolved in methanol to obtain a 4.7 mM 
solution, and FA was dissolved in ethanol to obtain an 8.7 mM solution. 

Viability assay of natural compounds 
VERO cells were exposed to different concentrations of L7OG, CY, FA, and RA for 

72 h and incubated with CCK8 tetrazolium salt for 4 h before measuring the absorbance 
values in a microplate reader. The percentage of cellular viability was calculated and 
compared to untreated cells. The 50% cytotoxic concentration (CC50) was reported in Table 
S1. 

 

 

Figure S1. Cellular viability assay following treatment with different L7OG, CY, FA, and RA 
concentrations. VERO cells were incubated for 24 h with various concentrations of natural 
compounds, as reported in the material and methods section. Results represent the mean of three 
biologically independent experiments ± SD. 

Table S1. Cytotoxicity (CC50) values (μM) of natural compounds on VERO cells. 

Compound CC50 
L7OG 55.71 

CY 91.47 
FA 107.16 
RA 78.30 
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Table S2. Structures and calculated free binding energies (∆GB, in kcal/mol) of the selected compounds. 

Compound 3CLpro 
PDB ID: 6LU7 

PLpro 
PDB ID: 6W9C 

α-RBD 
PDB ID: 7Y42 

ο-RBD 
PDB ID: 7WK2 

ο-RBD/ACE2 complex 
PDB ID: 7WBL 

L7OG −7.1 −7.7 −8.5 −6.0 −8.6 
CY −6.6 −6.5 −6.5 −5.1 −6.6 
FA −7.0 −7.8 −8.8 −6.1 −8.9 
RA −6.7 −6.1 −6.4 −5.1 −6.7 

 

 

Figure S2. (A) Interaction profile of the best-docked poses for L7OG/3CLpro (B) and 2D diagram 
interaction profile. (C) Interaction profile of the best-docked poses for FA/3CLpro (D) and 2D 
diagram interaction profile. 
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Figure S3. L7OG/3CLpro. Total energy (top left) and the number of hydrogen bonds between solute and solvent of 3CLpro enzyme and 
its complexes with ligand (top right). RMSD of the ligand (bottom left) and solute RMSD from the starting structure inside the binding 
pocket of 3CLpro enzyme (bottom right). 
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Figure S4. (A) Interaction profile of the best-docked poses for L7OG/PLpro (B) and 2D diagram interaction profile. (C) Interaction 
profile of the best-docked poses for FA/PLpro (D) and 2D diagram interaction profile. 

 

 

Figure S5. L7OG /PLpro. Total energy (up-left) and the number of hydrogen bonds between solute and solvent of PLpro enzyme and 
its complexes with ligand (top right). RMSD of the ligand (bottom left) and solute RMSD from the starting structure inside the binding 
pocket of PLpro enzyme (bottom right). 
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Figure S6. FA/PLpro. Total energy (up-left) and the number of hydrogen bonds between solute and solvent of PLpro enzyme and its 
complexes with ligand (top right). RMSD of the ligand (bottom left) and solute RMSD from the starting structure inside the binding 
pocket of PLpro enzyme (bottom right). 

 

 

 

Figure S7. FA/3CLpro. Total energy (up-left) and the number of hydrogen bonds between solute and solvent of 3CLpro enzyme and its 
complexes with ligand (top right). RMSD of the ligand (bottom left) and solute RMSD from the starting structure inside the binding 
pocket of 3CLpro enzyme (bottom right). 
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Figure S8. FA/ο-RBD/ACE2 complex. Total energy (up-left) and the number of hydrogen bonds between solute and solvent of ο-
RBD/ACE2 complexes with ligand (top right). RMSD of the ligand (bottom left) and solute RMSD from the starting structure inside 
the binding pocket of ο-RBD/ACE2 complexes (bottom right). 


