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Figure S1. Structures of the antiviral fungal natural products 1–97 docked against five SARS-

CoV2 proteins. 
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Table S1. Docking results of antiviral fungal natural products 1–97 against SARS-CoV2 proteins. 

Cpd 
Antiviral 

Activity  

Binding Energy  (kcal/mol) 

PLpro RdRP CLpro 
CLpro 

(blind) 
nsp15 S Protein 

1 Anti-HIV -9.4 -8.5 -7.2 -8.1 -8.1 -7.1 

2 Anti-HIV -9.2 -8.3 -7.5 -8.4 -7.6 -7.6 

3 Anti-HIV -9.5 -8.1 -8.2 -8.3 -6.7 -8.1 

4 Anti-HIV -10.3 -9.6 -7.9 -7.9 -8.5 -8.1 

5 Anti-HIV -9.5 -7.8 -6.5 -7.3 -7.8 -7.1 

6 Anti-HIV -10.0 -7.7 -7.5 -8.8 -6.8 -8.1 

7 
HIV-1 Integrase 

Inhibitor 
-9.6 -6.9 -7.2 -7.2 -6.9 -8.3 

8 
HIV-1 Integrase 

Inhibitor 
-9.9 -8.4 -7.9 -8.3 -9.1 -9.5 

9 
Anti Herpes 

simplex 
-9.6 -7.6 -7.9 -7.7 -8.2 -9.1 

10 
Anti Herpes 

simplex 
-9.2 -7.7 -8.3 -8.2 -8.1 -9.2 

11 
Anti Herpes 

simplex 
-8.9 -9.1 -8.9 -8.9 -8.4 -10.2 

12 
Anti Herpes 

simplex 
-10.0 -8.5 -8.0 -8.0 -8.5 -9.2 

13 
Anti Herpes 

simplex 
-9.2 -7.5 -7.1 -7.6 -7.5 -9.3 

14 Anti Hep C -9.0 -7.9 -7.1 -7.3 -7.9 -9.9 

15 Anti Hep C -10.9 -9.2 -8.6 -8.5 -8.9 -9.4 

16 Anti Hep C -9.1 -9.1 -8.7 -9.5 -7.9 -8.5 

17 Anti-influenza -9.6 -8.3 -8.4 -8.3 -7.4 -7.6 

18 Anti-influenza -9.6 -7.4 -7.6 -7.7 -7.1 -8.0 

19 Anti-influenza -10.6 -9.8 -8.3 -9.5 -9.1 -10.5 

20 Anti-influenza -10.9 -8.5 -8.1 -8.7 -8.6 -8.3 

21 Anti-influenza -8.9 -7.6 -8.3 -8.2 -7.3 -8.7 

22 Anti-influenza -8.9 -7.6 -8.4 -7.3 -7.4 -9.7 

23 Anti-influenza -8.8 -7.4 -7.7 -8.2 -7.8 -10.3 

24 Anti-influenza -7.7 -7.1 -7.4 -7.5 -8.6 -9.7 

25 Anti-influenza -7.9 -7.5 -6.6 -7.2 -8.5 -9.3 

26 Anti-HIV -8.6 -6.6 -7.0 -6.5 -6.6 -5.5 

27 Anti-HIV -8.2 -8.1 -6.9 -7.2 -6.0 -6.4 

28 Anti-HIV -6.8 -6.3 -5.9 -6.4 -6.6 -5.6 

29 Anti-HIV -8.2 -7.5 -5.6 -6.8 -6.9 -5.5 

30 Anti-HIV -7.6 -7.5 -6.0 -7.0 -5.5 -6.5 

31 Anti-HIV -8.5 -7.5 -6.5 -7.5 -6.4 -7.1 

32 Anti-HIV -8.5 -7.8 -6.7 -7.5 -5.9 -7.4 

33 Anti-HIV -8.1 -6.6 -6.3 -6.9 -6.5 -5.9 

34 Anti-HIV -7.0 -6.3 -5.8 -5.9 -5.9 -5.6 

35 Anti-HIV -7.4 -6.6 -6.4 -6.6 -6.2 -5.9 
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36 Anti-HIV -8.2 -7.3 -6.9 -7.0 -5.2 -7.6 

37 Anti-HIV -8.7 -7.3 -7.5 -7.8 -6.8 -6.7 

38 Anti-HIV -7.3 -7.2 -6.2 -6.3 -5.4 -6.0 

39 Anti-HIV -7.3 -7.6 -6.1 -6.3 -5.3 -6.2 

40 Anti-HIV -7.3 -6.9 -5.9 -6.1 -5.8 -4.7 

41 Anti-HIV -6.7 -6.2 -5.7 -5.9 -5.3 -5.5 

42 Anti-HIV -6.6 -5.9 -5.5 -6.1 -5.5 -5.3 

43 
HIV-1 Integrase 

Inhibitor 
-7.3 -5.5 -5.4 -6.1 -5.7 -7.5 

44 
HIV-1 Integrase 

Inhibitor 
-7.2 -6.0 -5.9 -6.1 -6.0 -7.7 

45 
HIV-1 Integrase 

Inhibitor 
-7.4 -5.9 -5.9 -6.2 -5.8 -7.7 

46 
HIV-1 Integrase 

Inhibitor 
-7.4 -6.9 -6.2 -6.3 -6.7 -7.5 

47 
HIV-1 Integrase 

Inhibitor 
-8.0 -6.6 -6.3 -6.3 -6.8 -8.4 

48 
HIV-1 Integrase 

Inhibitor 
-8.3 -6.9 -6.5 -6.5 -6.1 -8.7 

49 
HIV-1 Integrase 

Inhibitor 
-7.9 -7.2 -5.8 -6.4 -5.7 -7.9 

50 
HIV-1 Integrase 

Inhibitor 
-8.0 -7.3 -6.8 -6.9 -5.9 -7.8 

51 
HIV-1 Integrase 

Inhibitor 
-8.1 -7.2 -6.7 -7.1 -6.5 -7.8 

52 
HIV-1 Integrase 

Inhibitor 
-7.5 -6.0 -6.4 -6.3 -6.5 -7.9 

53 
HIV-1 Integrase 

Inhibitor 
-7.2 -6.3 -5.7 -5.8 -5.2 -6.8 

54 
Anti Herpes 

simplex 
-8.0 -7.3 -6.8 -7.1 -6.5 -8.0 

55 
Anti Herpes 

simplex 
-8.6 -7.3 -6.9 -7.2 -7.1 -8.4 

56 
Anti Herpes 

simplex 
-6.9 -6.5 -5.5 -6.6 -6.2 -7.5 

57 
Anti Herpes 

simplex 
-6.8 -6.4 -6.4 -5.8 -5.6 -5.6 

58 
Anti Herpes 

simplex 
-7.2 -6.5 -5.8 -6.1 -5.4 -6.0 

59 
Anti Herpes 

simplex 
-7.5 -6.2 -5.5 -6.1 -6.2 -6.2 

60 
Anti Herpes 

simplex 
-7.3 -6.5 -5.9 -5.2 -6.1 -5.5 

61 
Anti Herpes 

simplex 
-7.1 -6.3 -6.0 -5.9 -6.2 -5.3 

62 
Anti Herpes 

simplex 
-7.9 -6.6 -6.7 -6.7 -6.9 -8.3 

63 
Anti Herpes 

simplex 
-7.7 -6.5 -7.2 -6.8 -6.9 -7.9 
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64 
Anti Herpes 

simplex 
-7.4 -6.2 -5.3 -6.0 -5.4 -6.6 

65 HBV -8.0 -7.1 -7.0 -7.1 -6.4 -9.0 

66 HBV -7.0 -7.3 -6.9 -7.2 -6.8 -8.9 

67 
Anti-Tobacco 

Mosaic Virus 
-8.3 -7.8 -6.6 -6.4 -6.6 -9.1 

68 
Anti-Tobacco 

Mosaic Virus 
-8.4 -8.1 -7.2 -7.9 -6.5 -9.0 

69 Anti-Influenza -8.3 -7.0 -6.0 -6.8 -6.3 -6.1 

70 Anti-Influenza -8.3 -7.5 -7.4 -7.3 -6.9 -6.7 

71 Anti-influenza -6.0 -4.6 -4.3 -4.8 -5.0 -4.6 

72 Anti-influenza -8.4 -6.9 -6.5 -7.4 -6.4 -6.9 

73 Anti-Influenza -8.1 -7.2 -6.5 -6.5 -6.3 -6.1 

74 Anti-influenza -8.2 -7.1 -7.6 -7.6 -6.3 -6.8 

75 Anti-influenza -7.8 -7.7 -7.0 -7.5 -6.7 -7.7 

76 Anti-influenza -8.7 -8.2 -7.4 -8.1 -7.9 -6.9 

77 Anti-influenza -8.4 -8.2 -7.1 -7.5 -7.6 -7.2 

78 Anti-influenza -6.7 -6.1 -5.5 -5.9 -5.6 -5.1 

79 Anti-influenza -6.7 -6.3 -5.4 -6.5 -6.3 -6.0 

80 Anti-influenza -6.8 -5.7 -5.6 -5.6 -5.2 -7.3 

81 Anti-influenza -7.7 -6.7 -7.4 -7.5 -6.9 -8.8 

82 Anti-influenza -6.0 -5.4 -5.4 -5.2 -5.2 -6.5 

83 Anti-influenza -5.9 -5.9 -5.0 -5.3 -5.3 -6.5 

84 Anti-influenza -9.0 -7.3 -7.4 -7.6 -6.8 -8.8 

85 Anti-influenza -8.5 -7.6 -7.7 -7.3 -6.9 -8.7 

86 Anti-influenza -6.6 -5.7 -5.5 -6.3 -5.6 -6.8 

87 Anti-influenza -7.4 -6.4 -6.7 -6.5 -6.2 -7.7 

88 Anti-influenza -8.4 -7.2 -6.5 -6.6 -6.6 -7.7 

89 Anti-influenza -8.2 -7.9 -6.9 -7.1 -6.1 -8.3 

90 Anti-influenza -8.3 -7.3 -7.0 -6.7 -6.2 -8.3 

91 Anti-influenza -8.0 -7.0 -6.5 -7.1 -5.9 -7.7 

92 Anti-influenza -8.5 -7.5 -6.3 -6.9 -5.6 -8.0 

93 Anti-enterovirus -7.1 -6.4 -6.1 -7.0 -5.5 -7.8 

94 Anti-enterovirus -7.1 -6.5 -6.2 -6.3 -5.4 -7.4 

95 Anti-enterovirus -7.3 -6.8 -6.5 -6.9 -6.1 -8.0 

96 Anti-enterovirus -8.2 -7.4 -6.1 -6.4 -5.6 -7.3 

97 Anti-enterovirus -8.8 -6.9 -7.5 -8.2 -6.9 -8.5 

Lopinavir [20] Antiretroviral -6.9 - -7.6 - - - 

Favipiravir-RTP 

[20] 
Anti-influenza 

- 
-7.6 

- - - - 

Benzopurpurin B 

[21] 

Anti-

endoribonuclease 
- - - - 

-9.4 - 

Umifenovir [20] Anti-influenza - - - - - -7.1 
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Table S2. Molecular docking scores and binding site interactions of the top-ranked compounds 

against SARS-CoV2 papain-like protease (PLpro). 

Cpd 

Binding 

Energy 

(kcal/mol) 

Interacting Amino Acids 

(non-van der Waals) 

3 -9.5 Ile330, Asp339, Leu557, Ile580, Arg586, Arg558, Val365, Lys711 

4 -10.3 
Val304, Ile310, Ala338, Ala579, Ile580, Val635, Lys711, Arg712, 

Leu741, Leu742 

5  -9.5 Leu557, Ala579, Ile580, Thr583, Met630, Arg712, Phe735, Leu742 

6 -10.0 
Val304, Ile310, Ala338, His342, Leu557, Arg558, Ala579, Ile580, Arg 

712, Phe735 

7 -9.6 
Ile227, Ala242, Leu330, Leu331, Ala333, Ile335, Phe336, Ala358, 

Val358, Phe360, Leu364 

8 -9.9 Asp339, Leu557, Arg558, Ile580, Arg586, Met630, Ser660, Arg712 

9 -9.6 
Asp339, Arg345, Leu557, Arg558, Ala579, Ile580, Thr583, Arg586, 

Tyr634, Val635, Lys711, Arg712 

12 -10.0 
Asp339, Leu557, Arg558, Ile580, Thr583, Arg586, Tyr634, Val635, 

Lys694, Lys711, Leu742 

15 -10.9 His342, Leu557, Ala579, Lys711, Arg712 

17 -9.6 His342, Arg345, Leu557, Met630, Val635, Lys711 

18 -9.6 His342, Met560, Thr583, Lys711, Arge712, Phe735, 

19 -10.6 Arg345, Leu557, Ala579, Ile580, Lys711, Arg712 

20 -10.9 Ile310, Lys711, Arg712 
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Table S3. Molecular docking scores and binding site interactions of top-ranked compounds against 

SARS-CoV2 chymotrypsin-like protease (3CLpro). 

Cpd 

Binding 

Energy 

(kcal/mol) 

Interacting Amino Acids 

(non-van der Waals) 

3 -8.2 
Thr25, Thr26, His41, Met49, Cys145,  

His163, Gln189 

4 -7.9 His41, Met165 

8 -7.9 His41, Phe140, Cys145, Glu166 

9 -7.9 Thr25, His41, Met49, Cys145, Arg188 

10 -8.3 His41, Met49, Cys145, Met165, Gln189 

11 -8.9 Thr26, His41, Met165, Gln192 

12 -8.0 Thr26, His41, Gly143, Cys145, Glu199 

15 -8.6 His41, Met49, Cys145, Met165, Gln189 

16  -8.7 His41, Met49, Asn142, Gly143, Met165 

17 -8.4 His41, Met49, Leu141, Cys145, Glu166 

19 -8.3 His41, Met49, Asn142, Gly143, Glu166 

20 -8.1 His41, Met49, Gln189 

21 -8.3 His41, Leu141, Asn142, Met165, Gln189 

22 -8.4 His41, Leu141, Asn142, Met165, Gln189 
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Table S4. Molecular docking scores and binding site interactions of top-ranked compounds against 

SARS-CoV2 RNA-directed RNA polymerase (RdRp). 

Cpd 

Binding 

Energy 

(kcal/mol) 

Interacting Amino Acids 

(non-van der Waals) 

1 -8.5 Ala125, Val128, His133, Leu240, Tyr728 

2 -8.3 Thr565, Leu576, Asp684, Ala685 

3 -8.1 Asn497, Arg569, Leu576, Lys577, Ala685, Thr687, Ala688, Tyr689 

4 -9.6 Ile494, Lys500, Arg569, Leu576, Lys577, Ala580, Ser682, Tyr689 

8 -8.4 Asp760, Asp761, Leu758, Cys813, Ser814 

11 -9.1 Lys500, Leu576, Ala685 

12 -8.5 Ile494, Asn497, Lys500, Arg569, Lys577, Ala685 

15 -9.2 Ile589, Lys593, Leu758, Cys813 

16  -9.1 Arg569, Asp684, Ala688, Ala685 

17 -8.3 Arg569, Leu578, Lys577, Ala685 

19 -9.8 Arg569, Gln573, Ala580, Ala685, Ala688, Tyr689 

20 -8.5 Lys577, Ala580, Ile589, Ala685, Ala688 
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Table S5. Molecular docking scores and binding site interactions of top-ranked compounds against 

SARS-CoV2 non-structural protein 15 (nsp15). 

Cpd 

Binding 

Energy 

(kcal/mol) 

Interacting Amino Acids 

(non-van der Waals) 

1 -8.1 Leu201, Gln202, Tyr279 

4 -8.5 His235, Gly247, Gly248, Val292, Tyr343, Leu346 

8 -9.1 His250, Val292, Met331, Trp333, Tyr343, Lys345 

9 -8.2 
Tyr343, His235, His259, Lys290, Val292, Trp333, Glu340, 

Gln345, Leu346 

10 -8.1 
Leu252, Leu266, Asp268, Pro271, Asp273, Lys277, Tyr279, 

Asp297 

11 -8.4 Ser294, Trp333, Lys335, Tyr343 

12 -8.5 Gly248, Lys290, Trp333, His235, Tyr343, Pro344 

15  -8.9 His235, His242, Gly247, Trp333, Thr341, Tyr343 

19 -9.1 Lys290, Val292, Tyr343, Lys345, Leu346 

20 -8.6 Met219, Phe241, Ser242, Tyr238, Glu261 

24 -8.6 Leu252, Leu266, Thr275, Lys277, Asp297 

25 -8.5 Trp333, His235, Tyr343, Gly248, His250, Lys290 
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Table S6. Molecular docking scores and binding site interactions of top-ranked compounds against 

SARS-CoV2 spike protein. 

Cpd 

Binding 

Energy 

(kcal/mol) 

Interacting Amino Acids 

(non-van der Waals) 

8 -9.5 Phe430, Arg431, Lys432, Ser433, Asn434, Thr444, Tyr447, Phe464 

9 -9.1 Tyr395, Phe430, Asp441, Phe464, Pro465 

10 -9.2 Phe430, Asrg431, Lys432, Asp441, Phe464, Pro465 

11 -10.2 Tyr395, Phe430, Asn434, Asp441, Ala449, Pro465 

12 -9.2 Tyr395, Phe430, Asp441, Ser443, Gly459 

13  -9.3 Lys432, Ser433, Asp441, Tyr447, Ala449, Thr452, Val457 

14 -9.9 Phe430, Asn434, Asp441, Tyr447, Ala449 

15 -9.4 Phe430, Lys432, Tyr447, Ala449, Cys454, Pro465 

19 -10.5 Phe430, Ser433, Asp441, Tyr447, Ala449, Cys454 

22 -9.7 Phe430, Lys432, Tyr447, Ala449 

23 -10.3 Asp441, Thr444, Glu445, Tyr447 

24 -9.7 Ser433, Glu439, Asp441 

25 -9.3 Ser433, Glu439, Asp441 
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