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Table S1. CID identifiers, trivial names (in brackets), docking scores in kcal/mol, recognized pharmacological functions and molecular 

structures[1] of ten compounds downloaded PubChem database [2,3] with highest binding affinities towards 3CLpro/PLpro  structures. 

№ 6WQF (3CLpro) 6LU7 (3CLpro) 6WZU (PLpro) 7CMD (PLpro) 

1 

5281040 (Montelukast) 3191 (Ebastine) 16923 (Solumedrol) 121893 (Protoporphyrinogen IX) 
-14.75 -14.11 -10.89 -11.58 

Anti-inflammatory and 
bronchodilating activity 

Anti-inflammatory activity 
Anti-inflammatory and 

immunosuppressive activity 
- 

 

 

 

 

2 

53472683 
(Vazegepant/zavegepant) 

53472683 
(Vazegepant/zavegepant) 

73425380 (TAK-599) 
9548902 (Taurochenode 

oxycholate(1-)) 
-14.57 -13.80 -10.69 -11.24 

Anti-migraine activity Anti-migraine activity Anti-MRSA activity Human metabolite 

  
 

 

3 

6918155 (Ciclesonide) 154573806 (GRL-024-20) 25245769 (Biliverdine(2-)) 60947 (Tirofiban) 
-14.39 -13.58 -10.67 -10.97 

Anti-inflammatory and anitiviral 
activity 

- [a] Human metabolite Anti-coagulant activity 

 
  

 

4 

5459840 (20-Hydroxyecdysone) 5281040 (Montelukast) 
135483998  

(5-Methyltetrahydrofolate) 
5362119 (Lisinopril) 

-14.07 -12.83 -10.66 -10.90 
Protective role in the 

cardiovascular system and 
performance enhancing activity 

Anti-inflammatory and 
bronchodilating activity 

Anti-neoplastic and 
antidepressant activity 

ACE inhibitor with anti-
hypertensive activity 

 

 
 

 

5 

154573806 (GRL-024-20) 46700782 (Razuprotafib) 122146 (-[b]) 72734520 (Avitinib) 
-14.05 -12.83 -10.61 -10.77 

- [a] 
Potential vasculature stabilizing 

activity 
- [a] Tyrosine kinase inhibitor 
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6 

46700782 (Razuprotafib) 71481120 (GC-376) 135398658 (Folic acid) 10074640 (Masitinib) 
-13.86 -12.79 -10.58 -10.75 

Potential vasculature stabilizing 
activity 

Broad-spectrum antiviral drug in 
development 

Essential for hematopoiesis  
and red blood cell production 

Tyrosine kinase inhibitor 

  

 

 

7 

5283731 (Calcifediol) 92722 (Argatroban) 
16623 (-[b]) 

(Hydrocortisone hemisuccinate) 
5497105 (Geranylgeranyl 

diphosphate) 
-13.78 -12.76 -10.41 -10.71 

Vitamin D supplementation with 
potential immunomodulating 

activity 
Anti-thrombotic activity 

Anti-inflammatory and 
immunosuppressive activity 

Human metabolite 

  

 

 

8 

5280453 (Calcitriol) 71316139 (-[b]) 46783527 (Taurocholic acid) 60846 (Valsartan) 
-13.63 -12.66 -10.40 -10.67 

Synthetic analogue of vitamin D 
able to inhibit proliferation of 

some tumor cell types 
-[a] Human metabolite 

Angiotensin II antagonist with 
anty-hypertensive activity 

   
 

9 

6918602 (Relacatib) 122146 (-[b]) 
9548902 

(Taurochenodeoxycholate(1-)) 
73425380 (TAK-599) 

-13.49 -12.57 -10.37 -10.56 
Inhibitor of cathepsin K -[a] Human metabolite Anti-MRSA activity 

   

 

10 

145343771  
(Peptidomimetic aldehyde 11a) 

145343771  
(Peptidomimetic aldehyde 11a) 

53472683 
(Vazegepant/zavegepant) 

9810132 (-[b]) 

-13.48 -12.50 -10.21 -10.55 
Inhibitor of SARS coronavirus 

main proteinase 
Inhibitor of SARS coronavirus 

main proteinase 
Anti-migraine activity -[a] 

  
 

 

a) No pharmacological functions have been reported 
b) Compound does not have a trivial name 
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Table S2A. CID, trivial name, docking score (in brackets), putative binding sites and description of predicted H-bonds of five best scoring 

compounds against 6WQF structure of 3CLpro[4]. Docked compounds are in purple colour and the protein is in green. 

5281040 – Montelukast (-14.75 kcal/mol) 

His163(NE2) … O1, d = 2.196 Å 

H(O3) … Arg188, d = 1.745 Å 

Thr190(N)…O3, d = 1.918 Å 

 

 

53472683 – Vazegepant (-14.57 kcal/mol) 

Thr26(N) … O2, d = 1.818 Å 

Asn142(ND2) … O3, d = 2.108 Å 

Gly143(N) … O1, d = 1.766 Å 

 

 

6918155 – Ciclesonide (-14.39 kcal/mol) 

Thr26(N) … O3, d = 2.246 Å 

Gln189(NE2) … O4, d = 1.803 Å 

 

 

5459840 – 20-hydroxyecdysone (-14.07 kcal/mol) 

Thr26(N) … O7, d =1.877 Å 

Gly143(N) … O1, d = 1.980 Å 

Glu166(N) … O2, d = 1.756 Å 

H(O2) … Gu166(O), d = 2.097 Å 

Thr190(N) … O4, d = 1.745 Å 

H(O4) … Thr190(O), d = 1.812 Å 

Gln192(NE) … O4, d = 2.216 Å 
 

154573806 – GLR-024-20 (-14.05 kcal/mol) 

H(N5) … Thr26(O), d = 1.917 Å 

H(N2) … Phe140(O), d = 1.983 Å 

Gly143(N) … O1, d = 1.995 Å 

His163(NE2) … O2, d = 1.996 Å 

H(O3) … His164(O), d = 2.247 Å 

Glu166(N) … N3, d = 1.824 Å 
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Table S2B. CID, trivial name, docking score (in brackets), putative binding sites and description of predicted H-bonds of five best scoring 

compounds against 6LU7 structure of 3CLpro[5]. Docked compounds are in purple colour and the protein is in orange. 

3191 – Ebastine (-14.11 kcal/mol) 

His163(NE2) … O1, d = 1.717 Å 

Glu166(N) … O2, d = 2.221 Å 

 

 

53472683 – Vazegepant (-13.80 kcal/mol) 

Thr26(N) … N8, d = 2.210 Å 

 

154573806 – GRL-024-20 (-13.58 kcal/mol) 

H(N2) … Thr26(O), d = 2.095 Å 

Gly143(N) … O2, d = 1.962 Å 

H(O3) … Gln189(OE1), d = 1.955 Å 

 

5281040 – Montelukast (-12.83 kcal/mol) 

Asn142(N) … O2, d = 1.684 Å 

Glu166 … O3, d = 2.046 Å 

 

46700782 – Razuprotafib (-12.83 kcal/mol) 

Thr26(N) … O4, d =1.822 Å 

H(O4) … Thr24(O), d =1.759 Å 

Glu166(N) … O3, d =1.740 Å 

H(N2) … Gln189(OE1), d = 2.033 Å 
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Table S2C. CID, trivial name, docking score (in brackets), putative binding sites and description of predicted H-bonds of five best scoring 

compounds against 6WZU structure of PLpro[6]. Docked compounds are in purple colour and the protein is in blue. 

16923 – Solumedrol (-10.89 kcal/mol) 

Lys105(NZ) … O7, d = 1.721 Å  

Trp106(N) … O5, d = 1.884 Å 

H(O2) … Asp286(OD1), d = 2.081 Å 

Ala288(N) … O5, d = 1.852 Å 

 

73425380 – TAK-599 (-10.69 kcal/mol) 

His89(ND1) … O5, d = 2.062 Å 

Lys105(NZ) … O1, d = 1.831 Å 

Asp108(N) … O3, d = 1.694 Å 

H(O4) … Asp108(OD2), d = 1.752 Å 

H(O6) … Asp108(OD2), d = 2.014 Å 

 

25245769 – Biliverdin(2-) (-10.67 kcal/mol) 

Lys105(NZ) … O3, d = 1.720 Å 

H(N2) … Trp106(O), d = 1.912 Å 

Asp108(N) … O6, d = 2.082 Å 

Ala288(N) … O3, d = 1.662 Å 

 

135483998 – 5-Methyltetrahydrofolate (-10.66 kcal/mol) 

Lys105(NZ) … O4, d = 1.985 Å 

Trp106(N) … O5, d = 1.579 Å 

H(N5) … Asn109(OD1), d = 2.092 Å 

H(N6) … Asn109(OD1), d = 2.130 Å 

Ala288(N) … O5, d = 1897 Å 

 

122146 (-10.61 kcal/mol) 

Trp106(N) … (O4), d = 1.768 Å 

Asn109(ND2) … (O7), d = 1.808 Å 

H(O6) … Asn109(OD1), d = 2.154 Å 

H(O8) … Gly160(O), d = 2.109 Å 

H(O5) … Asp286(O), d = 2.042 Å 

Ala288(N) … O5, d = 2.210 Å 
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Table S2D. CID, trivial name, docking score (in brackets), putative binding sites and description of predicted H-bonds of five best scoring 

compounds against 7CMD structure of PLpro [7]. Docked compounds are in purple colour and the protein is in yellow. 

121893 – Protoporphyrinogen IX (-11.58 kcal/mol) 

Lys105(NZ) … O1, d = 1.972 Å  

Trp106(NZ) … O2, d = 1.987 Å 

 

9548902 – Taurochenode oxycholate(1-) (-11.24 kcal/mol) 

Lys105(NZ) … O6, d = 2.179 Å 

H(O6) … Trp106(O), d = 2.109 Å 

Asn267(ND) … O2, d = 2.022 Å 

Asn267(N) … O3, d = 1.855 Å 

H(N) … Cys270(O), d = 1.951 Å 

 

60947 – Tirofiban (-10.97 kcal/mol) 

H(N2) … Cys270(O), d = 2.151 Å 

His272(NE2) … O1, d = 2.166 Å 

H(N1) … Asp286(O), d = 2.180 Å 

Ala288(N) … O3, d = 2.160 Å 

 

5362119 – Lisinopril (-10.90 kcal/mol) 

Lys105(NZ) … O4, d = 2.135 Å 

H(N3) … Tyr273(O), d = 2.002 Å 

H(N3) … Asp286 (OD1), d = 1.689 Å 

 

72734520 – Avitinib (-10.77 kcal/mol) 

H(N7) … Asp286(OD1), d = 2.053 Å 
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Figure S1A. Time plot evolution of H-bonds formed between 6WQF 3CLpro structure and Montelukast (CID: 5281040) represented by blue 
colour, Vazegepant/zevagepant (CID: 53472683) represented by green colour, Ciclesonide (CID: 6918155) represented by red colour, 20-
hydroxyecdysone (CID: 5459840) represented by violet colour and GRL-024-20 (CID: 154573806) represented by yellow colour. 

 

Figure S1B. Time plot evolution of H-bonds formed between 6WZU PLpro structure and Solumedrol (CID: 16923) represented by blue colour, 
TAK-599 (CID: 73425380) represented by green colour, Biliverdine(2-) (CID: 25245769) represented by red colour, 5-Methyltetrahydrofolate 
(CID: 135483998) represented by violet and compound CID: 122146 represented by yellow colour. 
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Table S3A. H-bonds identifications and their occupancy over the MD simulation of 5281040 (Montelukast)-6WQF complex with 1 % time 

cut-off. 

Donor atom Acceptor atom Occupancy 

Lig-O3 Thr190-Main-O 42.12% 

Lig-O2 Ser144-Side-OG 32.04% 

Glu166-Main-N Lig-S 20.16% 

His163-Side-NE2 Lig-O1 12.28% 

Gln192-Main-N Lig-O3 9.98% 

His163-Side-NE2 Lig-O2 7.68% 

Ser144-Main-N Lig-O1 6.69% 

Lig-O2 His164-Main-O 5.39% 

Glu166-Main-N Lig-O1 3.59% 

Glu143-Main-N Lig-O1 1.50% 

Glu166-Main-N Lig-O2 1.00% 

 

Table S3B. H-bonds identifications and their occupancy over the MD simulation of 53472683 (Vazegepant)-6WQF complex with 1 % time cut-
off. 

Donor atom Acceptor atom Occupancy 

Thr26-Main-N   Lig-O2  72.95% 

Lig-N3   Thr24-Main-O  33.13% 

Gly143-Main-N   Lig-O1  30.84% 

Gln189-Side-NE2   Lig-N8  29.64% 

Cys145-Main-N   Lig-O1  22.65% 

Asn142-Side-ND2   Lig-O1  10.28% 

Ser144-Main-N   Lig-O1  6.29% 

Lig-N7   Gln189-Side-OE1  4.79% 

Asn142-Side-ND2   Lig-O3  2.69% 

Gln189-Side-NE2   Lig-N7  2.30% 

Thr25-Side-OG1   Lig-O2  1.20% 

Cys145-Side-SG   Lig-N2  1.10% 

 

Table S3C. H-bonds identifications and their occupancy over the MD simulation of 6918155 (Ciclesonide)-6WQF complex with 1 % time cut-
off. 

Donor atom  Acceptor atom Occupancy 

Arg4-Side-NH2   Lig-O2  9.68% 

Lys5-Side-NZ   Lig-O4  6.39% 

Arg4-Side-NE   Lig-O4  3.29% 

Ala285-Main-N   Lig-O7  3.09% 

Arg4-Side-NH2   Lig-O4  2.79% 

Arg4-Side-NH2   Lig-O7  1.30% 

Lig-O7   Val125-Main-O  1.20% 

Arg4-Side-NE   Lig-O2  1.20% 

Thr280-Side-OG1   Lig-O5  1.10% 
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Table S3D. H-bonds identifications and their occupancy over the MD simulation of 5459840 (20-hydroxyecdysone)-6WQF complex with 1 % 
time cut-off. 

Donor atom   Acceptor atom   Occupancy 

Thr26-Main-N   Lig-O3  10.68% 

Ser46-Side-OG   Lig-O7  9.38% 

Gln189-Side-NE2   Lig-O4  7.98% 

Glu166-Main-N   Lig-O2  3.99% 

Lig-O7   Gln189-Side-OE1  3.59% 

Thr190-Main-N   Lig-O6  1.80% 

Gln189-Side-NE2   Lig-O6  1.70% 

Lig-O7   Ser46-Side-OG  1.20% 

 

Table S3E. H-bonds identifications and their occupancy over the MD simulation of 154573806 (GRL-024-20)-6WQF complex with 1 % time 
cut-off. 

Donor atom Acceptor atom Occupancy 

Asn142-Side-ND2 Lig-O1 24.55% 

Lig-N2 Asn142-Side-OD1 19.46% 

Glu166-Main-N Lig-O3 17.76% 

Glu166-Main-N Lig-S 15.37% 

Gly143-Main-N Lig-O1 6.49% 

Lig-N4 Ser46-Side-OG 3.79% 

His41-Side-NE2 Lig-O4 2.89% 

Gly143-Main-N Lig-O4 1.60% 

Gly143-Main-N Lig-O2 1.10% 

 

Table S4A. H-bonds identifications and their occupancy over the MD simulation of 16923 (Solumedrol)-6WZU complex with 1 % time cut-

off. 

Donor atom Acceptor atom Occupancy 

Lig-O5 Asp286-Side-OD1 87.24% 

Lig-O2 Asp286-Side-OD2 85.95% 

Trp106-Main-N Lig-O4 75.98% 

Ala288-Main-N Lig-O3 12.97% 

Lig-O2 Asp286-Side-OD1 5.38% 

Lig-O8 Asn109-Side-OD1 3.79% 

Lys274-Side-NZ Lig-O1 2.90% 

Asn267-Side-ND2 Lig-O6 2.70% 

Lig-O6 Asn267-Side-OD1 1.89% 

Lig-O8 Asn267-Side-OD1 1.60% 

Lig-O6 Asn267-Main-O 1.10% 

Trp106-Main-N Lig-O5 1.10% 
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Table S4B. H-bonds identifications and their occupancy over the MD simulation of 73425680 (TAK-599)-6WZU complex with 1 % time cut-
off. 

Donor atom  Acceptor atom Occupancy 

Lig-O6 Asp286-Main-O 88.72% 

Ala288-Main-N Lig-O5 81.23% 

Lig-N6 Gly271-Main-O 12.65% 

Lig-N6 Asn109-Side-OD1 7.97% 

Lig-N5 Asn109-Side-OD1 2.99% 

Lig-N3 Cys270-Main-O 2.79% 

LYS105-Side-NZ Lig-O3 1.60% 

Lig-N6 Gln269-Main-O 1.60% 

 

Table S4C. H-bonds identifications and their occupancy over the MD simulation of 25245769 (Biliverdine(2-))-6WZU complex with 1 % time 
cut-off. 

Donor atom   Acceptor atom Occupancy 

Ala288-Main-N Lig-O3 58.62% 

Trp106-Main-N Lig-O2 45.07% 

Lig-N1 Trp106-Main-O 35.06% 

Trp106-Main-N Lig-O3 26.02% 

Ala288-Main-N Lig-O2 10.37% 

Asp108-Main-N Lig-O6 4.58% 

Lys105-Side-NZ Lig-O3 1.70% 

 

Table S4D. H-bonds identifications and their occupancy over the MD simulation of 135483998 (5-methyltetrahydrofolate)-6WZU complex 
with 1 % time cut-off. 

Donor atom  Acceptor atom  Occupancy 

Ala288-Main-N Lig-O5 42.83% 

Lig-O2 Asp286-Side-OD1 29.68% 

Trp106-Main-N Lig-O6 10.66% 

Glu252-Main-N Lig-O1 7.19% 

Trp106-Main-N Lig-O2 6.58% 

Trp106-Main-N Lig-O5 5.08% 

Lig-O2 Asp286-Side-OD2 3.79% 

Lys105-Side-NZ Lig-O6 1.80% 
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Table S4E. H-bonds identifications and their occupancy over the MD simulation of 122146-6WZU complex with 1 % time cut-off. 

Donor atom  Acceptor atom Occupancy 

Lys94-Side-NZ Lig-O5 27.44% 

Lig-O4 Asp108-Side-OD2 20.82% 

Lig-O6 Asp108-Side-OD1 14.15% 

Lig-O4 Lys92-Main-O 7.68% 

Asp108-Main-N Lig-O3 3.69% 

Lig-N6 Asp108-Side-OD1 3.59% 

Lys105-Side-NZ Lig-O1 1.99% 

Lys105-Side-NZ Lig-O2 1.20% 

Lig-O6 Lys92-Main-O 1.20% 

Lig-O6 Asp108-Side-OD2 1.20% 

Lig-O4 Asp108-Side-OD1 1.10% 
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Figure S2A. Time plot evolution of binding free energies values calculated using MM-PBSA approach (Molecular Mechanics – Poisson-
Boltzmann Surface Area)[8,9] of complexes with 6WQF 3CLpro structure. Montelukast (CID: 5281040) represented by blue colour, 
Vazegepant/zevagepant (CID: 53472683) represented by green colour, Ciclesonide (CID: 6918155) represented by red colour and GRL-024-
20 (CID: 154573806) represented by yellow colour. 

 

 

Figure S2B. Time plot evolution of binding free energies values calculated using MM-PBSA approach[8,9] of complexes with 6WZU PLpro 
structure. TAK-599 (CID: 73425380) represented by green colour, Biliverdine(2-) (CID: 25245769) represented by red colour, 5-
methyltetrahydrofolate (CID: 135483998) represented by violet and compound CID: 122146 represented by yellow colour. 
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Figure S3. Docking pose of Suramine (CID: 5361) in the 6WZU PLpro structure. Cyclisation of the compound is illustrated by the intramolecular 
distances of atoms that are suspected to participate in H-bonds formation. 
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D 

Figure S4. Ligand efficacies of initially selected compounds (colored diamonds), redocked compounds from selected publications (empty 
triangles) [10], (full triangles) [11], (empty squares) [12], (full squares) [13] and (empty circles) [14] against 6WQF (A), 6LU7 (B), 6WZU (C) and 
7CMD (D) with respect to their molecular weight. Compounds with molecular weight exceeding 1000 Da, one from Wu et al. [11] (CID: 5361) 
and one from Shah et al. [14] (CID: 123794),  are excluded from these representations. 
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