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Figure 1S. Protein Reliability Report for selected main protease structures.
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Figure 2S. Ramachandran Plots of prepared selected main protease structures with water molecules remained and removed.
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Figure 3S. Predicted first-ranked binding sites for selected main protease structures with water molecules remained and removed.
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Table 1S. Binding site parameters predicted by SiteMap
	Title
	SiteScore
	size
	Dscore
	volume 1
	exposure
	enclosure
	contact
	phobic
	philic
	balance
	don/acc
	residues

	6LU7
	1.032
	124
	1.091
	304.713
	0.587
	0.666
	0.89
	1.465
	0.762
	1.924
	1.01
	25, 26, 27, 41, 44, 49, 52, 54, 140, 141, 142, 143, 144, 145, 163, 164, 165, 166, 167, 168, 172, 187, 188, 189, 190, 192

	6LU7 no water
	1.032
	104
	1.097
	295.666
	0.64
	0.654
	0.872
	1.428
	0.722
	1.977
	0.781
	25, 26, 27, 41, 49, 52, 54, 119, 140, 141, 142, 143, 144, 145, 163, 164, 165, 166, 167, 168, 187, 188, 189, 190, 192

	6Y2E
	0.742
	30
	0.566
	181.833
	0.388
	0.808
	0.993
	0.331
	1.329
	0.249
	0.435
	25, 26, 27, 41, 45, 46, 49, 50, 142, 143, 189, 435, 551, 588, 615, 637, 640, 643, 682, 692

	6Y2E no water
	0.989
	105
	1.024
	347.931
	0.611
	0.655
	0.887
	0.773
	0.948
	0.816
	1.295
	8, 102, 104, 106, 108, 109, 110, 111, 127, 151, 152, 153, 154, 158, 200, 201, 202, 203, 240, 242, 246, 249, 292, 293, 294, 295, 297, 298, 303, 304, 305

	6Y2E no water (2nd)
	0.872
	70
	0.861
	269.384
	0.68
	0.68
	0.832
	0.534
	1.024
	0.522
	0.735
	 25, 26, 27, 41, 44, 49, 119, 141, 142, 143, 144, 145, 163, 164, 165, 166, 189

	6Y2F
	1.014
	139
	1.028
	419.832
	0.461
	0.719
	0.959
	1.112
	1.055
	1.054
	0.457
	 24, 25, 26, 27, 41, 44, 45, 46, 47, 49, 54, 140, 141, 142, 143, 144, 145, 163, 164, 165, 166, 172, 187, 188, 189, 501, 615, 622, 653, 654, 682, 697, 719, 750, 769, 770

	6Y2F no water
	1.001
	99
	1.055
	294.98
	0.72
	0.637
	0.772
	0.886
	0.807
	1.098
	0.581
	 25, 26, 27, 41, 44, 45, 49, 119, 140, 141, 142, 143, 144, 145, 163, 164, 165, 166, 167, 168, 172, 186, 187, 188, 189, 190, 192

	6Y2G
	1.019
	113
	0.998
	347.288
	0.477
	0.727
	0.978
	1.196
	1.161
	1.03
	0.587
	 24, 25, 26, 27, 41, 49, 140, 141, 142, 143, 144, 145, 163, 164, 165, 166, 172, 186, 187, 188, 189, 192, 579, 602, 605, 608, 613, 619

	6Y2G no water
	0.977
	106
	1.021
	358.435
	0.696
	0.62
	0.787
	0.676
	0.893
	0.757
	0.89
	 6, 8, 9, 104, 106, 107, 108, 109, 110, 111, 127, 132, 151, 152, 153, 154, 158, 160, 200, 201, 202, 203, 240, 242, 246, 249, 292, 293, 294, 295, 297, 298, 301A, 401

	6Y2G no water (2nd)
	0.958
	84
	1.011
	252.619
	0.711
	0.629
	0.775
	1.203
	0.7
	1.718
	0.425
	 24, 25, 26, 27, 41, 49, 119, 140, 141, 142, 143, 144, 145, 163, 164, 165, 166, 167, 168, 172, 187, 188, 189, 190, 191, 192

	6M03
	0.826
	61
	0.785
	258.322
	0.573
	0.678
	0.926
	0.55
	1.093
	0.503
	1.172
	 24, 25, 26, 27, 41, 44, 45, 46, 49, 140, 141, 142, 143, 144, 145, 163, 164, 165, 166, 188, 189, 404, 452, 463, 465

	6M03 no water
	0.972
	92
	0.961
	292.922
	0.6
	0.701
	0.95
	0.69
	1.109
	0.622
	0.909
	 24, 25, 26, 27, 41, 44, 45, 46, 49, 118, 119, 140, 141, 142, 143, 144, 145, 163, 164, 165, 166, 167, 168, 187, 188, 189, 190, 192

	6Y84
	0.758
	19
	0.65
	55.952
	0.457
	0.942
	1.312
	2.066
	0.997
	2.074
	0.585
	140, 141, 142, 143, 144, 145, 163, 165, 166, 508, 526, 680, 694, 757, 828, 841, 861

	6Y84 no water
	0.934
	85
	0.881
	205.157
	0.587
	0.685
	1.033
	0.479
	1.216
	0.394
	1.6
	 1, 2, 6, 7, 8, 9, 111, 112, 113, 127, 151, 152, 153, 154, 213, 214, 290, 291, 295, 298, 299, 300, 302, 303, 304, 304A

	6Y84 no water (2nd)
	0.908
	83
	0.918
	282.203
	0.682
	0.647
	0.823
	0.506
	1
	0.506
	0.718
	 25, 26, 27, 41, 44, 45, 46, 49, 140, 141, 142, 143, 144, 145, 163, 164, 165, 166, 167, 168, 187, 188, 189, 190, 192

	5RF8
	0.84
	37
	0.669
	165.197
	0.448
	0.888
	1.176
	1.206
	1.337
	0.902
	0.346
	 41, 46, 49, 140, 141, 142, 143, 144, 145, 163, 165, 166, 189, 508, 522, 640, 682, 694, 713, 719, 780, 781, 805, 807

	6RF8 no water
	0.983
	90
	1.008
	312.044
	0.633
	0.695
	0.925
	0.905
	0.923
	0.981
	0.723
	 25, 27, 41, 44, 45, 46, 49, 140, 141, 142, 143, 144, 145, 163, 164, 165, 166, 167, 168, 188, 189, 190, 192

	5RG0
	1.01
	74
	0.866
	195.639
	0.357
	0.866
	1.068
	1.554
	1.419
	1.095
	0.344
	 25, 26, 27, 41, 46, 49, 140, 141, 142, 143, 144, 145, 163, 164, 165, 166, 507, 512, 561, 574, 631, 661, 694, 706, 728, 774, 798, 799

	5RG0 no water
	0.999
	113
	1.03
	332.453
	0.638
	0.675
	0.904
	0.682
	0.967
	0.705
	0.706
	 6, 7, 8, 9, 12, 110, 111, 112, 113, 127, 151, 152, 153, 154, 158, 290, 291, 292, 294, 295, 297, 298, 299, 302, 303, 304, 304A

	5RG0 no water (2nd)
	0.985
	100
	1.008
	303.126
	0.611
	0.672
	0.897
	0.51
	1.028
	0.496
	0.905
	 24, 25, 26, 27, 41, 44, 45, 46, 49, 118, 119, 141, 142, 143, 144, 145, 163, 164, 165, 166, 167, 168, 188, 189, 190, 192

	5R8T
	0.817
	34
	0.674
	164.469
	0.393
	0.882
	1.17
	1.51
	1.237
	1.221
	0.673
	41, 140, 141, 142, 143, 144, 145, 163, 165, 166, 505, 523, 551, 674, 690, 693, 698, 739, 780, 790, 816

	5R8T no water
	0.987
	165
	1
	486.803
	0.608
	0.679
	0.913
	0.571
	1.064
	0.537
	1.01
	 6, 7, 8, 9, 12, 106, 107, 108, 109, 110, 111, 112, 113, 127, 151, 152, 153, 154, 200, 201, 202, 203, 240, 242, 246, 249, 290, 291, 292, 293, 294, 295, 297, 298, 299, 302, 303, 304, 304A

	5R8T no water (2nd)
	0.917
	80
	0.917
	280.017
	0.66
	0.687
	0.828
	0.462
	1.031
	0.448
	1.051
	 25, 26, 27, 41, 44, 45, 46, 49, 140, 141, 142, 143, 144, 145, 163, 164, 165, 166, 189








Figure 4S. 2D Structures and unique smiles of selected hit ligands
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Figure 5S. Properties of selected top-5 ligands, including ligand RMSD, Radius of Gyration, Intramolecular Hydrogen Bonds, Molecular Surface Area, Solvent Accessible Surface Area, Polar Surface Area obtained from analysis of 100ns MD simulation trajectory
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MolPort-005-945-924 (a second 100 ns MD simulation)
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* RMSD – root mean square deviation of a ligand with respect to the first frame.
rGyr – radius of Gyration, which measures the 'extendedness' of a ligand, and is equivalent to its principal moment of inertia.
intraHB – a number of internal hydrogen bonds (HB) within a ligand molecule.
MolSA – molecular surface calculation with 1.4 Å probe radius (equivalent to a van der Waals surface area).
SASA – surface area of a molecule accessible by a water molecule.
[bookmark: _GoBack]PSA – solvent accessible surface area in a molecule contributed only by oxygen and nitrogen atoms.
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