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Figure S1: RZS (crystallographic ligand) docked on SARS-CoV-2 main protease calculated by SeeSAR.
Mpro is shown as a cartoon (blue) with its main interacting residues (blue sticks), RZS is shown in
magenta sticks and polar interactions are depicted as yellow dashed lines. This image was generated
by educational pymol 2.4.1 [59].

S

Figure S2: E-64 (positive control) docked on SARS-CoV-2 Mpro calculated by SeeSAR. Mpro are shown
as cartoon (blue) with its main interacting residues (blue sticks), E-64 is shown in orange sticks and
polar interactions are depicted as yellow dashed lines. This image was generated by educational
pymol 2.4.1 [59].




Figure S3: Better energy ranked NatProDB compound b01 docked on SARS-CoV-2 main protease
calculated by SeeSAR. Mpro are shown as cartoon (blue) with its main interacting residues (blue
sticks), b01 is shown in green sticks and polar interaction is depicted as yellow dashed lines. This
image was generated by educational pymol 2.4.1 [59].

Figure S4: Second-best energy ranked of NatProDB compound b02 docked on SARS-COV-2 Mpro
calculated by seeSAR. Mpro are shown as cartoon (blue) with its main interacting residues (blue
sticks), b01 is shown in cyan sticks and polar interaction is depicted as yellow dashed lines. this image
was generated by educational pymol 2.4.1 [59].




Figure S5: Molecular dynamics (MD) simulation data for main protease of SARS-CoV-2 main protease
complexes generated for gromacs 5.1.4 [66- 72]. a) rmsd values (averaged mean + standard deviation)
for each system: apo (0.31 +0.03), holo (0.44 +0.04), E-64 (0.31 + 0.03), b01 (0.33 + 0.03), b02 (0.35 +
0.03), b03 (0.38 + 0.03), b04 (0.43 = 0.03), b05 (0.37 + 0.03); b) rmsf and c) radius of gyration, both from
productive phase (40-100ns).
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Figure S6: Productive phase (40-100ns) Secondary structure evaluation of SARS-CoV- 2 Main protease
complexes by DSSP 3.1.4 [63-65] module installed on GROMACS 5.1.4 [66-72]. From upper left corner

to the right: apo, holo, E-64, b01, b02, b03, b04, b05.
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Table S1: ADMET properties calculated from QikPropTM for NatProDB compounds on SARS-CoV-2 Main protease structure.
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aNumber of computed properties which fall outside the required range for 95% of known drug: 0 to 5;

bCentral Nervous System Activity: -2 (inactive) to +2 (active);
¢ Human Oral Absorption (%): HOA >80% high and <25% poor;

4 Apparent Permeability on Caco-2 cell membrane (Boehringer-Ingelheim scale for 95% of the drugs): <5 nm /s low and >500 nm /s, high;

¢ Logarithmic Partition Coefficient (n-octanol and water phases): -2 to 6.5;

f Van der Waals Surface Area of polar nitrogen and oxygen atoms: 7.0 to 200.0 A2;

8 Hydrogen bond Donor (number): 0 to 6;
h Hydrogen bond Acceptor (number): 2 to 20;
T'Violations of Lipinski’s ‘Rule of Five” (RO5);

i Logarithmic Human Serum Albumin Binding: -1.5 to 1.5;

kPredicted ICso value for HERG K+ channels blockage: below 5.



Table S2: Noncovalent interaction predictions for better SARS-CoV-2 Main protease complexescalculated from Protein-
Ligand Interaction Profiler.

PLIP Interactions

Compounds Hydrophpbic Distance Hydrogen %Ztr?gf_e Angle Salt Distance
Interactions A Bonds Acceptor (Al (9 Bridges A

(b01) Leu27 3.84 Gly143 2.78 166.93

Cys145 2.86 134.14

(b02)

Asnl42 3.71 Phel140 2.78 145.72

His163 2.8 142.21

Met165 4.04 145.02

Glul66 2.95 166.16

RZS - - His41 3.94 122.08

Glul66 2.94 170.4
E-64 Met49 3.69 Asnl42 3.93 118.92  Glul66 4.37
Asnl42 291 131.69  Glule6 3.99

Asnl42 2.71 143.03

Glul66 2.85 143.18

Argl88 4.08 147.4

GIn189 2.67 144.09

GIn189 3.29 100.56

Thr190 3.34 147.49

GIn192 2.83 127.77




Table S3: Molecular Surface Area and Hydrogen bond interactions with SARS-CoV-2 Main protease (Mpro) active site residues and best docked ligands from Natural Products Database of Bahia
Semi-Arid region (NatProDB), E-64 (positive control) and RZS (crystallographic ligand, PDB ID: 5R82).

Mpro holo E-64 b01 b02 b03 b04
subsite Residu Numbe Area Residu  Number Area Residu Number Area Residu Number Area Residu Number Area Residu  Number
s r (A2) e (A2) e (A2) e (A2) e (A2) e
PHE 140 20.3 HIS 41 27.0 HIS 41 19.5 HIS 41 22.1 HIS 41 229 HIS 41
SER 144 5.2 GLY 143 13.5 SER 144 7.4 GLY 143 13.8 ASN 142 25.4 LEU 141
HIS 163 13.7 SER 144 5.7 CYS 145 17.6 CYS 145 23.8 GLY 143 19.3 ASN 142
S1 CYS 145 21.0 GLU 166 8.9 GLU 166 19.3 SER 144 5.0 GLY 143
GLU 166 21.2 CYS 145 16.3 SER 144
HIS 164 10.4 CYS 145
GLU 166
MET 49 6.7 MET 49 15.2 MET 49 24.5 ASP 48 9.3 MET 49
MET 165 14.6 MET 165 13.1 MET 165 6.2 MET 49 7.8 MET 165
GLN 189 13.0 GLN 189 9.1 GLN 189 13.1 MET 165 9.0 GLN 189
S2 ASP 187 6.7
ARG 188 5.7
GLN 189 22.5
THR 25 21.8 THR 25 18.3 THR 25 13.8 THR 25 16.0 THR 25
S1' THR 26 21.0 THR 26 11.7 THR 26 16.4 THR 26 20.0 LEU 27
LEU 27 17.9 LEU 27 15.6 LEU 27 16.5 LEU 27 16.8 - -
CYS 44 7.0 VAL 42 12.0 SER 46 11.6 CYS 44 15.6 CYS 44
SER 46 14.2 CYS 44 18.6 TYR 118 6.3 THR 45 6.7 SER 46
New ASN 119 9.1 THR 45 114 ASN 119 12.9 SER 46 19.7 LEU 50
SER 46 17.6 ASN 119 23.0
Mpro holo E-64 b01 b02 b03 b04 b05
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H41 05 9.98 44 o1 84.69 E166 04 34.94 43 03 47.25 43 04 63.39 66 019 7.32
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E166 05 43.31 45 02 60.73 04 6 7.32 44 03 59.4 a4 04 75.87 39 020 89.85
E166 C1 C1l S1 Q1
S1 N3 OE1 29.94 45 o1 60.23 45 03 72.21 a4 05 90.85 39 019 42.93
E166 H16 C1l 02 HIS41
N3 OE2 75.05 N1 4 97 45 04 93.51 6 o 71.38
E166 Ol SER14
N5 G143 8.18 02 OE1 47.75 7 20 5.32
E166 E166 0Ol GLUle6
N5 OE1 5.79 02 OE2 53.24 3 60E1 25.62


https://www.rcsb.org/structure/5R82
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1 See Materials and Methods for definition

2The active site volume was calculated from Fpocket module [77, 78] from MD productive phase.
3 The MM-PBSA energies were calculated from g_mmpbsa program [80, 81].



