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1. Docking details
The molecular docking tools AutoDock Vina (version 1.1.2) [1] and LeDock (version 1.0) [2] can precisely anticipate the conformations of ligands [3-5] and thus were used in this work, with the default options for optimization and scoring. In the docking by LeDock, For each protein, hydrogen atoms were added and the Amber ﬀ14SB partial charges were assigned using Chimera [6] for protein, while the AM1-BCC atomic charges were assigned for ligands. The prepared protein and ligand structures were saved as mol2-format files. For the docking via AutoDock Vina, the proteins and ligands were prepared using the AutoDockTools scripts [7], prepare_receptor4.py and prepare_ligand4.py, and saved as pdbqt-format files. The default Gasteiger partial charges were used for both protein and ligand in the AutoDock Vina docking.

2. Assessment factors used in this work 
2.1 Normalization
Comparison between different variables with significantly different ranges, requires the normalization of the values, so that they can fall into the same range. In this work, the variables are molecular descriptors which have positive values or the absolute values of docking scores which have negative values. The normalization is done as follows,

 ,
                                                                      (S1)
where Si is the value of the concerned variable for molecule (i). Smin and Smax are the minimum and maximum in all molecules. The scaling factor is set to be its default f =1, while the translation also has the default value Δ=0 in this work.  is the normalized value which is in the range of [0, 1].The calculation of the normalization is trivial and can be done by Linux script, Excel or WEKA (Waikato Environment for Knowledge Analysis machine learning software) via the option unsupervised attribute normalize from filtering pane[8].

2.2 Dispersion of a set of values
For a set of n molecules, variation of the calculated values (yi) such as the molecular descriptors and the coordinates in MD simulations, can be evaluated using several measures, such as the mean of the set , the variance var(Y) or , the standard deviation σ.
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2.2 Correlation, deviation and standardized residual between two sets of values
The Pearson correlation coefficient is usually used to check the correlation between two sets (X) and (Y). 
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The two sets can be two molecular descriptors (for the inter-correlation Rinter), or a descriptor and an observed quantity (such as pIC50), or the predicted values (pIC50-pred) and the observed values (pIC50).
	For comparing two sets of values, we used the covariance var(X, Y) for two different molecular descriptors or between a descriptor and the pIC50. The root mean square deviation (RMSD) is used for checking the molecular geometry changes.
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where  is a reference such as the initial coordinates in the MD simulations.
A residual ei is the difference between the experimental value  (pIC50 in this work) and the predicted value  (pIC50-pred in this work). A standardized residual SRi is the residual ei divided by the residual standard deviation se for the n residuals. Similarly, the root mean square error (RMSE) is frequently used.
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According to statistics, approximate 95% of the standardized residuals are located within a ±2 band if they possess Normal distribution and the error term ei also follows Normal distribution. A flexible ±3 band can be used for a more scattered distribution. The calculations can be done by Excel or IBM SPSS.

2.3 Consensus score
A consensus score is introduced to obtain the agreement between multiple scoring systems, especially for two complementary scoring functions of molecular docking, one being good for ranking interaction scores and another being good for predicting binding poses. Usually, a consensus score works better than individual scoring systems.[3] We employed two docking tools AutoDock Vina and LeDock. The scores from each scoring function should be normalized into a range between 0 and 1 to allow for comparison. The consensus score Scon is defined as the average of the normalized scores obtained by the two docking programs as follows [9].

 
                                       (S12)
where Snorm is the normalized score calculated by Eq. S1 using the docking scores from AutoDock Vina and LeDock. 

2.4 Enrichment factor
Enrichment factor (EF) is introduced to evaluate virtual screening, using the following definition [10,11], 

 
                                                (S13)
where EF(x%) is the enrichment factor for a specified percentage x% of the ranked database. Nactive(x%) is the number of actives in the specified subset (top x%). N(x%) is the number of compounds in the specified subset (top x%). Nactive and Nall are the number of all actives and the number of all compounds in the whole database respectively. Table S9 shows the enrichment factor values of the concerned pharmacophores.

[bookmark: OLE_LINK27][bookmark: OLE_LINK45]2.5 Accuracy, sensitivity and specificity
[bookmark: OLE_LINK48][bookmark: OLE_LINK52][bookmark: OLE_LINK83]Accuracy (ACC) is a statistical measure for the proportion of correct prediction over the whole samples. Another measure is the Matthews correlation coefficient (MCC) for to gauging the difference between the predicted values and actual values. Sensitivity (SE) measures the proportion of actual positives selected from the virtual screening process. Specificity (SP) is the proportion of negatives which are correctly identified by the screening method [12].
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where TP, FN, TN, and FP represent the numbers of true positives, false negatives, true negatives, and false positives, respectively.

3. MD simulation and MM/GBSA binding free energy
Molecular dynamics (MD) simulations were employed to examine the overall stability of the protein-ligand complex. Ten compounds were picked up from molecular docking, for further validation via MD simulations using GROMACS package[13]. The parameters and topologies for protein and ligands were obtained from the CHARMM-compatible stream files, which can be read by GROMACS, generated using the force fields CHARMM 36m [14] and CGenFF 4.0 by the CGenFF server tool (https://cgenff.umaryland.edu) [15]. The system was solvated in a sufficiently large cubic box with the TIP3P water model [16], and also neutralized by adding the necessary amount of counter ions. To overcome problematic interactions and conflicts in the protein, energy minimization was performed, and followed by two successive 100 ps simulations using canonical NVT ensembles and NPT ensembles for bringing the system to equilibrium at 300 K and 1 bar of pressure. Finally, a 100 ns simulation was performed to verify the stability of each protein-inhibitor combination. The trajectories of MD simulations were evaluated using the GROMACS package, and the ideal active conformation was chosen based on H-bond interactions, root mean square deviation (RMSD), root mean square fluctuation (RMSF) which is the RMSD summed over residue atoms, and gyration.
The quantification of ligand binding affinity to macromolecules in terms of binding free energy  is a crucial aspect of drug discovery, which is generally defined as follows, 
                            (S18)
where the three terms in the right side are the free energies for the complex of protein-ligand system, the protein and the ligand, respectively.
In this study, the MM/GBSA method [17] was employed to calculate the binding free energy using the trajectory of MD simulation. The GROMACS implementation of MMPBSA.py from AmberTools21 suites gmx_MMPBSA [18], was utilized to calculate the average binding free energy. Ignoring the entropy contribution and the change of the bonded part as suggested in literature [19-21,9], the MM/GBSA binding free energy contains the following intermolecular interaction terms, 
                            (S19)
where the right side shows two kinds of contributions, the non−bonded interactions which are composed of the 12-6 Lennard-Jones potential van der Waals interaction  and the Coulombic electrostatic energy , and the solvation energy made up of the generalized Born (GB) OBC2 model[22] polar part  and the linear combinations of pairwise overlaps (LCPO) surface area[23] nonpolar part . The sum of the first two terms is the gas phase free energy  and the sum of the last two terms is the solvation free energy . 



Table S1 Maximum and minimum values of the 10 molecular descriptors in the 331 experimentally evaluated compounds which are collected from literature, in which 110 are in the training set, 60 in the test set, and 161 abandoned. 
	Descriptor
	Explanation
	Maximum
	Minimum

	SpMAD_DzZ
	Spectral mean absolute deviation from Barysz matrix weighted by atomic number
	13.0543
	2.65831

	ATSC8dv
	Centered moreau-broto autocorrelation of lag 8 weighted by valence electrons
	105.940
	-168.993

	GATS3c
	Geary coefficient of lag 3 weighted by Gasteiger charge
	1.64175
	0.786330

	SHssNH
	Measures the molecular walk count of order 9, the walk count (leg-9)
	6.58095
	0

	MWC09
	Measures the sum of hydrogen E-state for ssNH type 
	11.7058
	9.97883

	VSA_EState8
	VSA EState Descriptor 8 ( 6.45 <= x < 7.00), measures the van der Waals surface area weighted by the EState indices of the atoms
	11.6912
	-0.0428402

	a_donacc
	Number of hydrogen bond donor and acceptor atoms
	9
	2

	PEOE_VSA8
	VSA Descriptor 8 ( 0.00 <= x < 0.05), measures the van der Waals surface area weighted by the partial equalization of orbital electronegativity (PEOE) of the atoms
	79.8094
	0

	SMR_VSA6
	MR VSA Descriptor 6 ( 2.75 <= x < 3.05), measures the van der Waals surface area weighted by the molar refractivity of the atoms
	161.782
	0

	ATSC3are
	Spectral mean absolute deviation from Barysz matrix weighted by atomic number
	1.34273
	-5.58278



Table S2 Descriptor matrix of the 110 chemicals in the training set and the 10 molecular descriptor variables used in the built QSAR model. The molecular structures are given as SMILES in Table S4.
	index
	SpMAD_DzZ
	ATSC8dv
	GATS3c
	SHssNH
	MWC09
	VSA_EState8
	a_donacc
	PEOE_VSA8
	SMR_VSA6
	ATSC3are

	5
	8.538 
	-22.559 
	1.184 
	2.066 
	10.761 
	0.346 
	5.000 
	10.670 
	5.259 
	-0.998 

	6
	8.537 
	-18.402 
	1.187 
	2.069 
	10.761 
	0.292 
	5.000 
	10.670 
	5.259 
	-0.469 

	9
	7.853 
	-29.313 
	1.461 
	2.059 
	10.775 
	1.959 
	4.000 
	10.670 
	5.259 
	-0.796 

	10
	7.780 
	-23.317 
	1.327 
	2.075 
	10.661 
	0.388 
	5.000 
	4.473 
	5.259 
	-0.716 

	11
	7.730 
	-55.290 
	1.318 
	2.110 
	10.661 
	0.383 
	5.000 
	10.670 
	5.259 
	-0.624 

	15
	8.139 
	-63.065 
	1.373 
	2.031 
	10.731 
	2.399 
	3.000 
	10.160 
	5.259 
	-0.413 

	18
	8.396 
	-59.230 
	1.301 
	2.077 
	10.770 
	0.391 
	4.000 
	16.226 
	5.259 
	-0.934 

	26
	8.696 
	-44.907 
	1.039 
	2.162 
	10.951 
	-0.043 
	4.000 
	6.197 
	5.259 
	-1.850 

	30
	8.727 
	-120.360 
	1.216 
	2.100 
	11.028 
	0.374 
	5.000 
	25.005 
	5.259 
	-0.983 

	33
	8.904 
	-37.580 
	1.092 
	3.981 
	10.989 
	0.207 
	8.000 
	17.957 
	5.259 
	-1.611 

	35
	6.137 
	-13.000 
	0.848 
	0.000 
	10.759 
	3.950 
	4.000 
	11.760 
	0.000 
	-0.400 

	37
	6.722 
	-42.450 
	1.011 
	0.000 
	10.801 
	4.974 
	3.000 
	35.629 
	0.000 
	-0.889 

	42
	7.499 
	-47.705 
	1.030 
	0.000 
	11.176 
	4.122 
	4.000 
	47.513 
	0.000 
	-1.415 

	44
	8.834 
	-67.642 
	1.167 
	0.000 
	11.092 
	7.546 
	5.000 
	42.142 
	78.732 
	-1.966 

	46
	8.886 
	-73.203 
	0.936 
	3.884 
	11.261 
	1.929 
	5.000 
	42.149 
	65.040 
	-1.973 

	47
	9.436 
	-67.675 
	1.227 
	3.942 
	11.440 
	2.832 
	6.000 
	42.149 
	46.600 
	-2.885 

	48
	10.158 
	-67.961 
	1.041 
	3.912 
	11.423 
	4.945 
	5.000 
	42.149 
	119.930 
	-1.392 

	49
	9.708 
	-86.000 
	1.124 
	3.920 
	11.389 
	3.736 
	6.000 
	55.239 
	124.903 
	-2.166 

	52
	11.922 
	-125.852 
	1.124 
	5.723 
	11.530 
	6.144 
	6.000 
	79.809 
	161.782 
	-1.827 

	53
	10.362 
	-96.292 
	1.210 
	5.898 
	11.425 
	5.066 
	7.000 
	67.850 
	130.162 
	-3.620 

	64
	6.579 
	-63.613 
	0.939 
	1.839 
	11.260 
	4.354 
	5.000 
	23.934 
	5.688 
	-1.069 

	65
	7.277 
	-36.318 
	0.948 
	1.837 
	11.260 
	4.365 
	5.000 
	23.934 
	22.921 
	-0.905 

	66
	5.711 
	-55.988 
	0.797 
	1.829 
	11.145 
	4.398 
	7.000 
	23.934 
	43.847 
	-1.297 

	69
	5.496 
	-56.182 
	0.821 
	1.817 
	11.084 
	0.000 
	5.000 
	23.431 
	5.688 
	0.140 

	70
	6.252 
	-47.556 
	1.085 
	3.616 
	11.084 
	0.000 
	6.000 
	18.660 
	5.688 
	-0.134 

	72
	6.619 
	-110.627 
	1.236 
	1.834 
	11.265 
	4.328 
	5.000 
	12.618 
	5.688 
	-1.094 

	73
	6.011 
	-22.041 
	0.879 
	1.807 
	11.131 
	6.524 
	5.000 
	23.058 
	5.688 
	-0.648 

	74
	5.482 
	-57.236 
	1.118 
	0.000 
	11.165 
	4.346 
	2.000 
	25.229 
	5.688 
	-1.499 

	75
	5.528 
	-68.512 
	0.822 
	0.000 
	11.145 
	4.430 
	4.000 
	29.314 
	43.847 
	-1.045 

	76
	4.521 
	10.540 
	1.004 
	3.602 
	10.894 
	0.716 
	6.000 
	12.742 
	23.698 
	-0.495 

	79
	4.919 
	-7.489 
	0.995 
	3.615 
	10.968 
	5.003 
	6.000 
	17.992 
	23.698 
	-0.115 

	81
	5.832 
	-100.678 
	0.837 
	3.629 
	11.091 
	0.730 
	6.000 
	17.992 
	23.698 
	0.352 

	82
	5.403 
	-70.751 
	0.939 
	3.619 
	11.061 
	0.729 
	6.000 
	18.494 
	40.932 
	0.078 

	84
	4.841 
	7.974 
	1.036 
	1.818 
	10.995 
	0.786 
	5.000 
	19.789 
	23.698 
	-0.354 

	86
	4.895 
	-9.287 
	1.186 
	3.627 
	10.981 
	2.033 
	6.000 
	12.239 
	5.259 
	-0.986 

	88
	5.801 
	-23.668 
	0.890 
	4.009 
	11.178 
	0.000 
	6.000 
	12.618 
	5.259 
	-0.135 

	89
	6.484 
	-57.812 
	1.041 
	3.787 
	11.212 
	0.000 
	6.000 
	6.197 
	5.259 
	-0.491 

	96
	5.555 
	-52.073 
	1.212 
	3.667 
	11.300 
	0.000 
	6.000 
	11.736 
	5.259 
	-1.039 

	99
	5.168 
	29.632 
	0.920 
	3.630 
	11.071 
	2.890 
	6.000 
	18.660 
	23.698 
	0.019 

	100
	6.799 
	-2.488 
	0.920 
	3.718 
	11.237 
	0.669 
	6.000 
	18.660 
	23.698 
	-0.256 

	106
	6.351 
	26.766 
	0.977 
	0.000 
	11.110 
	0.000 
	6.000 
	6.197 
	18.765 
	-0.123 

	115
	6.078 
	27.607 
	0.991 
	0.000 
	11.103 
	0.000 
	6.000 
	6.066 
	18.765 
	-1.012 

	118
	6.356 
	12.767 
	1.034 
	0.000 
	11.160 
	0.000 
	6.000 
	13.245 
	18.765 
	-1.068 

	124
	5.791 
	-25.540 
	1.045 
	0.000 
	11.097 
	0.000 
	4.000 
	23.163 
	18.765 
	-1.007 

	127
	7.122 
	2.889 
	1.052 
	0.000 
	11.110 
	0.000 
	5.000 
	17.696 
	22.458 
	0.620 

	137
	6.560 
	49.083 
	1.086 
	0.000 
	11.160 
	0.000 
	5.000 
	24.337 
	34.858 
	-1.910 

	140
	6.377 
	12.189 
	1.049 
	0.000 
	11.160 
	0.000 
	6.000 
	7.048 
	0.000 
	-1.120 

	142
	6.581 
	31.503 
	1.077 
	0.000 
	11.160 
	0.000 
	4.000 
	29.900 
	34.858 
	-1.976 

	145
	5.956 
	30.137 
	0.961 
	1.955 
	10.753 
	0.000 
	4.000 
	5.563 
	8.016 
	-0.008 

	147
	5.305 
	-13.576 
	0.806 
	1.973 
	10.753 
	0.000 
	3.000 
	5.563 
	8.016 
	1.061 

	149
	6.375 
	1.000 
	0.934 
	1.951 
	10.815 
	0.000 
	3.000 
	25.346 
	8.016 
	0.315 

	150
	6.499 
	-52.966 
	1.065 
	1.999 
	11.051 
	0.000 
	3.000 
	5.563 
	8.016 
	0.844 

	151
	5.577 
	-10.438 
	0.992 
	1.920 
	10.650 
	1.915 
	3.000 
	18.653 
	44.895 
	0.637 

	162
	6.096 
	-88.694 
	0.973 
	1.958 
	10.789 
	1.853 
	4.000 
	18.653 
	44.895 
	0.016 

	165
	5.594 
	33.508 
	1.068 
	1.952 
	10.745 
	2.758 
	4.000 
	10.036 
	86.747 
	-0.973 

	170
	4.428 
	14.625 
	0.813 
	1.886 
	10.543 
	0.000 
	5.000 
	23.343 
	0.000 
	0.042 

	172
	6.787 
	-31.287 
	0.950 
	3.723 
	10.732 
	1.380 
	7.000 
	30.801 
	39.366 
	-0.320 

	174
	6.524 
	-62.000 
	1.012 
	1.924 
	10.920 
	3.365 
	6.000 
	30.236 
	78.732 
	-0.494 

	175
	6.482 
	-75.296 
	1.097 
	1.940 
	10.920 
	3.199 
	7.000 
	24.542 
	78.732 
	-0.650 

	179
	7.035 
	-51.482 
	1.014 
	1.964 
	11.027 
	3.137 
	7.000 
	30.236 
	78.732 
	-1.081 

	180
	7.356 
	-124.798 
	1.012 
	2.001 
	11.396 
	3.002 
	8.000 
	30.236 
	78.732 
	-0.822 

	183
	7.753 
	-93.955 
	1.317 
	1.964 
	11.169 
	3.243 
	7.000 
	30.236 
	78.732 
	-2.025 

	185
	8.744 
	-135.380 
	1.456 
	1.984 
	11.267 
	6.144 
	8.000 
	43.326 
	73.758 
	-4.602 

	188
	9.624 
	-115.387 
	1.394 
	1.977 
	11.297 
	5.963 
	8.000 
	36.278 
	36.879 
	-2.942 

	189
	7.722 
	-136.845 
	1.433 
	1.984 
	11.079 
	7.147 
	8.000 
	24.542 
	78.732 
	-2.490 

	192
	8.279 
	-148.704 
	1.567 
	1.989 
	11.329 
	6.600 
	8.000 
	24.542 
	57.805 
	-3.413 

	198
	7.117 
	-83.776 
	1.213 
	3.929 
	11.179 
	2.588 
	6.000 
	43.179 
	18.440 
	-1.770 

	202
	7.286 
	-122.208 
	1.254 
	3.945 
	11.250 
	4.515 
	6.000 
	42.174 
	18.440 
	-1.646 

	203
	7.223 
	-99.395 
	1.047 
	3.989 
	11.250 
	2.531 
	6.000 
	43.310 
	18.440 
	-0.684 

	207
	7.009 
	-35.384 
	1.072 
	1.910 
	11.162 
	4.341 
	6.000 
	24.850 
	36.879 
	0.458 

	210
	6.054 
	38.595 
	1.071 
	1.899 
	11.098 
	2.073 
	6.000 
	24.850 
	36.879 
	0.383 

	214
	7.284 
	-39.000 
	1.080 
	1.928 
	11.189 
	1.778 
	7.000 
	31.960 
	36.879 
	-0.030 

	216
	7.789 
	-10.516 
	1.002 
	1.926 
	11.204 
	2.687 
	7.000 
	31.960 
	57.805 
	0.231 

	218
	6.645 
	-24.000 
	1.110 
	1.917 
	11.110 
	3.137 
	7.000 
	24.850 
	78.732 
	-1.018 

	227
	6.042 
	-62.557 
	1.187 
	1.911 
	11.079 
	3.154 
	7.000 
	38.094 
	78.732 
	-1.572 

	232
	7.222 
	50.064 
	1.068 
	1.948 
	11.189 
	1.603 
	8.000 
	18.305 
	57.805 
	-0.113 

	234
	8.015 
	60.727 
	1.135 
	1.964 
	11.336 
	1.865 
	8.000 
	24.371 
	57.805 
	-0.535 

	237
	8.316 
	105.722 
	1.131 
	1.971 
	11.380 
	3.510 
	9.000 
	25.229 
	57.805 
	-1.252 

	238
	6.944 
	8.508 
	1.132 
	1.925 
	11.118 
	3.216 
	7.000 
	31.457 
	78.732 
	-0.154 

	240
	7.229 
	-22.469 
	1.026 
	1.928 
	11.350 
	2.720 
	7.000 
	37.375 
	57.805 
	-0.272 

	241
	7.301 
	5.898 
	0.982 
	1.924 
	11.350 
	3.637 
	7.000 
	36.686 
	78.732 
	-0.193 

	243
	3.454 
	0.000 
	0.807 
	1.827 
	10.240 
	0.000 
	6.000 
	14.095 
	0.000 
	0.875 

	250
	4.318 
	77.235 
	1.365 
	0.000 
	10.887 
	0.000 
	4.000 
	21.143 
	0.000 
	-0.306 

	252
	4.976 
	8.000 
	1.299 
	0.000 
	11.059 
	1.957 
	4.000 
	20.137 
	36.879 
	0.050 

	254
	5.219 
	-34.805 
	1.406 
	0.000 
	11.149 
	3.147 
	4.000 
	19.634 
	18.440 
	-0.333 

	255
	5.178 
	-28.000 
	1.388 
	1.971 
	10.988 
	3.116 
	7.000 
	12.587 
	18.440 
	-0.708 

	257
	5.416 
	17.161 
	1.284 
	0.000 
	11.233 
	3.045 
	5.000 
	19.634 
	23.698 
	-0.899 

	260
	5.406 
	-83.123 
	1.381 
	0.000 
	11.218 
	3.095 
	5.000 
	19.634 
	18.440 
	-0.961 

	267
	7.329 
	-140.421 
	1.443 
	2.082 
	11.468 
	5.014 
	6.000 
	32.879 
	18.440 
	-1.158 

	271
	8.775 
	-41.138 
	1.439 
	2.120 
	11.562 
	8.762 
	8.000 
	25.831 
	18.440 
	-2.531 

	275
	8.322 
	-134.692 
	1.327 
	2.117 
	11.602 
	6.383 
	7.000 
	25.831 
	60.292 
	-0.948 

	281
	13.054 
	-3.132 
	0.994 
	2.189 
	11.706 
	6.479 
	6.000 
	45.590 
	121.155 
	1.233 

	284
	9.412 
	27.712 
	1.272 
	4.268 
	11.228 
	3.237 
	7.000 
	31.897 
	102.430 
	-2.334 

	285
	6.642 
	39.197 
	1.105 
	1.922 
	11.110 
	3.036 
	7.000 
	24.850 
	78.732 
	-0.497 

	286
	8.546 
	-151.796 
	1.642 
	1.991 
	11.375 
	7.966 
	8.000 
	24.542 
	36.879 
	-3.852 

	288
	5.091 
	-18.299 
	0.876 
	1.884 
	10.829 
	0.000 
	7.000 
	17.780 
	0.000 
	-0.582 

	291
	4.848 
	-0.775 
	0.912 
	1.865 
	10.756 
	0.000 
	5.000 
	17.780 
	0.000 
	0.095 

	292
	4.413 
	5.892 
	0.939 
	1.862 
	10.746 
	0.000 
	5.000 
	17.780 
	0.000 
	-0.074 

	294
	4.991 
	-0.714 
	0.918 
	1.878 
	10.829 
	0.000 
	5.000 
	22.803 
	0.000 
	-0.201 

	298
	5.274 
	-16.128 
	0.947 
	1.867 
	10.820 
	2.058 
	5.000 
	17.780 
	0.000 
	-0.095 

	299
	5.429 
	-31.556 
	0.963 
	1.886 
	10.866 
	0.000 
	6.000 
	17.780 
	0.000 
	-0.569 

	303
	6.676 
	-48.302 
	1.164 
	3.999 
	11.128 
	0.000 
	7.000 
	30.894 
	0.000 
	-1.145 

	307
	6.823 
	-96.370 
	1.283 
	4.033 
	11.179 
	1.942 
	8.000 
	42.151 
	0.000 
	-2.138 

	308
	7.077 
	-138.615 
	1.092 
	4.041 
	11.250 
	3.981 
	8.000 
	48.348 
	0.000 
	-0.996 

	311
	6.965 
	-105.071 
	1.029 
	4.094 
	11.250 
	1.976 
	8.000 
	42.785 
	0.000 
	-0.676 

	314
	6.297 
	-12.568 
	0.923 
	0.000 
	10.759 
	2.075 
	3.000 
	36.132 
	0.000 
	-1.027 

	318
	7.675 
	-52.000 
	1.029 
	0.000 
	11.282 
	1.065 
	4.000 
	36.958 
	18.440 
	-0.189 

	320
	7.166 
	-34.989 
	1.036 
	1.757 
	11.095 
	4.003 
	5.000 
	29.392 
	0.000 
	-0.338 

	327
	7.460 
	-57.040 
	1.309 
	4.072 
	11.027 
	5.087 
	6.000 
	13.245 
	0.000 
	-2.142 

	331
	7.111 
	-84.554 
	1.590 
	1.994 
	11.099 
	5.454 
	7.000 
	35.990 
	41.853 
	-2.673 





Table S3 Descriptor matrix of the 60 chemicals in the test set and the 10 molecular descriptor variables used in the built QSAR model. The molecular structures are given as SMILES in Table S4. 
	index
	SpMAD_DzZ
	ATSC8dv
	GATS3c
	SHssNH
	MWC09
	VSA_EState8
	a_donacc
	PEOE_VSA8
	SMR_VSA6
	ATSC3are

	1
	7.893 
	-39.143 
	1.263 
	2.065 
	10.754 
	0.272 
	4.000 
	21.256 
	5.259 
	-0.455 

	16
	8.074 
	-14.394 
	1.354 
	2.091 
	10.731 
	0.350 
	3.000 
	10.160 
	5.259 
	-1.408 

	22
	7.862 
	-33.071 
	1.223 
	2.086 
	10.661 
	0.291 
	4.000 
	6.197 
	5.259 
	-1.144 

	43
	6.794 
	4.000 
	0.878 
	0.000 
	11.098 
	0.000 
	3.000 
	60.279 
	0.000 
	-1.328 

	71
	6.782 
	-95.917 
	1.120 
	3.630 
	11.265 
	4.369 
	6.000 
	18.660 
	5.688 
	-0.866 

	77
	4.750 
	3.440 
	0.989 
	3.608 
	10.922 
	2.821 
	6.000 
	12.742 
	40.932 
	-0.047 

	78
	5.141 
	-54.153 
	0.951 
	3.614 
	10.939 
	2.875 
	6.000 
	12.742 
	40.932 
	0.116 

	80
	5.458 
	-77.205 
	0.858 
	3.625 
	11.084 
	0.730 
	6.000 
	17.992 
	23.698 
	0.248 

	91
	6.823 
	4.404 
	1.015 
	3.834 
	11.252 
	0.000 
	6.000 
	6.197 
	5.259 
	-1.519 

	97
	5.856 
	-68.805 
	1.139 
	3.682 
	11.300 
	0.000 
	6.000 
	11.736 
	5.259 
	-0.881 

	107
	6.374 
	14.666 
	1.002 
	0.000 
	11.110 
	0.000 
	6.000 
	17.957 
	18.765 
	-0.686 

	108
	6.401 
	22.409 
	0.973 
	0.000 
	11.110 
	0.000 
	6.000 
	17.957 
	18.765 
	-0.857 

	109
	6.334 
	19.590 
	0.999 
	0.000 
	11.110 
	0.000 
	7.000 
	12.394 
	18.765 
	-0.390 

	110
	6.915 
	-57.463 
	0.991 
	0.000 
	11.188 
	0.000 
	7.000 
	11.760 
	18.765 
	-0.843 

	111
	5.816 
	2.552 
	0.987 
	0.000 
	11.100 
	0.000 
	5.000 
	5.918 
	18.765 
	-0.170 

	119
	6.593 
	21.531 
	1.110 
	0.000 
	11.245 
	1.941 
	6.000 
	13.245 
	18.765 
	-1.828 

	120
	5.990 
	15.104 
	0.843 
	0.000 
	11.021 
	0.000 
	4.000 
	5.563 
	18.765 
	0.557 

	121
	6.158 
	-30.017 
	0.960 
	0.000 
	10.994 
	0.000 
	4.000 
	10.459 
	18.765 
	0.245 

	125
	6.741 
	-14.280 
	1.029 
	0.000 
	11.213 
	4.367 
	5.000 
	18.140 
	18.765 
	-0.486 

	129
	7.103 
	-4.646 
	1.146 
	0.000 
	11.160 
	0.000 
	6.000 
	25.377 
	22.458 
	-1.053 

	141
	6.396 
	-2.247 
	1.046 
	0.000 
	11.160 
	0.000 
	5.000 
	13.245 
	0.000 
	-1.246 

	146
	5.179 
	3.597 
	0.913 
	1.938 
	10.650 
	0.000 
	3.000 
	5.563 
	8.016 
	0.733 

	148
	5.512 
	64.498 
	0.905 
	1.959 
	10.717 
	0.000 
	3.000 
	5.563 
	8.016 
	-0.592 

	158
	6.972 
	-73.795 
	1.050 
	2.036 
	11.146 
	0.000 
	4.000 
	5.563 
	8.016 
	0.137 

	159
	5.695 
	-19.458 
	0.992 
	1.944 
	10.745 
	1.847 
	3.000 
	23.676 
	44.895 
	0.338 

	160
	5.770 
	-57.375 
	0.967 
	1.967 
	10.745 
	1.725 
	3.000 
	18.653 
	44.895 
	-0.376 

	161
	5.678 
	-16.790 
	0.995 
	1.936 
	10.745 
	1.889 
	3.000 
	23.126 
	44.895 
	0.383 

	163
	5.614 
	30.261 
	1.065 
	1.960 
	10.745 
	2.682 
	4.000 
	10.586 
	86.747 
	-1.045 

	168
	5.593 
	34.147 
	1.068 
	1.948 
	10.745 
	2.793 
	4.000 
	9.134 
	86.747 
	-0.562 

	171
	4.400 
	22.500 
	0.884 
	1.893 
	10.543 
	0.000 
	5.000 
	11.583 
	0.000 
	0.320 

	190
	7.957 
	-145.555 
	1.491 
	1.987 
	11.287 
	5.281 
	8.000 
	24.542 
	78.732 
	-2.944 

	191
	8.279 
	-148.704 
	1.567 
	1.989 
	11.329 
	6.600 
	8.000 
	24.542 
	57.805 
	-3.413 

	193
	8.954 
	-168.993 
	1.500 
	2.007 
	11.442 
	4.183 
	9.000 
	37.632 
	73.758 
	-4.981 

	195
	6.950 
	-55.080 
	1.178 
	3.895 
	11.128 
	0.589 
	5.000 
	31.419 
	18.440 
	-1.234 

	197
	7.136 
	-95.714 
	1.138 
	3.922 
	11.179 
	2.573 
	6.000 
	49.376 
	18.440 
	-1.541 

	199
	7.088 
	-83.776 
	1.279 
	3.929 
	11.179 
	2.517 
	6.000 
	42.676 
	18.440 
	-2.156 

	200
	7.333 
	-134.839 
	1.113 
	3.937 
	11.250 
	4.573 
	6.000 
	48.873 
	18.440 
	-1.057 

	201
	7.315 
	-122.208 
	1.188 
	3.945 
	11.250 
	4.586 
	6.000 
	42.676 
	18.440 
	-1.277 

	204
	7.204 
	-85.110 
	1.120 
	3.997 
	11.250 
	2.547 
	6.000 
	37.113 
	18.440 
	-0.926 

	205
	7.175 
	-85.110 
	1.184 
	3.997 
	11.250 
	2.475 
	6.000 
	36.610 
	18.440 
	-1.333 

	262
	6.818 
	-84.112 
	1.339 
	3.918 
	11.373 
	3.097 
	9.000 
	25.831 
	18.440 
	-0.612 

	264
	7.186 
	-81.188 
	1.428 
	2.038 
	11.412 
	3.147 
	5.000 
	45.012 
	18.440 
	-1.796 

	266
	7.325 
	-140.421 
	1.481 
	2.082 
	11.474 
	5.062 
	6.000 
	26.682 
	18.440 
	-1.147 

	268
	7.072 
	-123.098 
	1.404 
	3.953 
	11.424 
	5.003 
	9.000 
	19.634 
	18.440 
	-0.772 

	269
	7.221 
	-105.772 
	1.363 
	2.123 
	11.468 
	3.071 
	6.000 
	32.879 
	18.440 
	-0.472 

	272
	8.762 
	-106.681 
	1.469 
	2.120 
	11.574 
	8.815 
	8.000 
	19.634 
	18.440 
	-2.518 

	273
	9.142 
	-74.195 
	1.289 
	2.118 
	11.655 
	9.529 
	7.000 
	31.246 
	60.292 
	-1.006 

	274
	9.127 
	-119.779 
	1.319 
	2.118 
	11.667 
	9.608 
	7.000 
	25.049 
	60.292 
	-0.993 

	276
	8.310 
	-134.692 
	1.357 
	2.117 
	11.616 
	6.451 
	7.000 
	19.634 
	60.292 
	-0.940 

	277
	8.634 
	-110.157 
	1.335 
	2.121 
	11.605 
	6.481 
	7.000 
	32.438 
	60.292 
	-1.148 

	278
	8.634 
	-110.157 
	1.335 
	2.121 
	11.605 
	6.481 
	7.000 
	32.438 
	60.292 
	-1.148 

	279
	8.620 
	-130.961 
	1.363 
	2.121 
	11.619 
	6.551 
	7.000 
	26.241 
	60.292 
	-1.138 

	280
	8.620 
	-130.961 
	1.363 
	2.121 
	11.619 
	6.551 
	7.000 
	26.241 
	60.292 
	-1.138 

	287
	9.562 
	-77.616 
	0.996 
	0.000 
	11.070 
	9.026 
	5.000 
	28.929 
	78.732 
	-1.418 

	295
	5.096 
	1.667 
	0.904 
	1.876 
	10.820 
	0.000 
	5.000 
	22.803 
	0.000 
	-0.201 

	305
	6.871 
	-105.340 
	1.125 
	4.026 
	11.179 
	1.990 
	8.000 
	48.851 
	0.000 
	-1.492 

	306
	6.893 
	-91.840 
	1.257 
	4.021 
	11.179 
	1.942 
	8.000 
	42.785 
	0.000 
	-2.239 

	310
	7.030 
	-128.651 
	1.250 
	4.049 
	11.250 
	3.930 
	8.000 
	41.648 
	0.000 
	-1.613 

	313
	6.917 
	-93.715 
	1.182 
	4.101 
	11.250 
	1.928 
	8.000 
	36.085 
	0.000 
	-1.357 

	325
	8.373 
	-34.853 
	1.055 
	3.905 
	10.915 
	2.299 
	7.000 
	25.701 
	83.990 
	-0.214 





Table S4 170 LRRK2 inhibitors with the experimental pIC50 reported in literature and the calculated pIC50-pred obtained in this work  
	No
	SMILES for expressing compound structure
	Index
	Try/Test
	pIC50
	pIC50-pred
	SR
	h

	1.  
	Brc1cc(C(=O)Nc2cnccc2)c(OCc2ccc(OC)cc2)cc1
	5
	Try
	7.40
	7.34
	0.24 
	0.08 

	2. 
	Brc1cc(C(=O)Nc2cnccc2)c(OCc2ccc(C#N)cc2)cc1
	6
	Try
	7.20
	7.28
	-0.33 
	0.08 

	3. 
	Brc1cc(C(=O)Nc2cnccc2)c(OC(C)c2ccccc2)cc1
	9
	Try
	7.40
	7.06
	1.34 
	0.10 

	4. 
	Brc1cc(C(=O)Nc2cnncc2)c(OCc2ccccc2)cc1
	10
	Try
	7.70
	7.32
	1.52 
	0.09 

	5. 
	Brc1cc(C(=O)Nc2nnccc2)c(OCc2ccccc2)cc1
	11
	Try
	7.30
	7.37
	-0.29 
	0.09 

	6. 
	Brc1cc(C(=O)Nc2cc(C)ccc2)c(OCc2ccccc2)cc1
	15
	Try
	7.20
	6.94
	1.02 
	0.12 

	7. 
	Brc1cc(C(=O)Nc2cc(OC)ccc2)c(OCc2ccccc2)cc1
	18
	Try
	6.90
	7.32
	-1.65 
	0.08 

	8. 
	FC(F)(F)c1cc(C(=O)Nc2cnccc2)c(OCc2ccc(F)cc2)cc1
	26
	Try
	7.70
	7.32
	1.53 
	0.14 

	9. 
	O=C(Nc1cnccc1)c1c(OCc2ccccc2)ccc(-c2n(C)ncc2)c1
	30
	Try
	7.90
	7.70
	0.79 
	0.09 

	10. 
	Fc1ccc(COc2c(C(=O)Nc3cnccc3)cc(-c3c[nH]nc3)cc2)cc1
	33
	Try
	8.00
	8.21
	-0.82 
	0.12 

	11. 
	Nc1c(-n2nnc(C)c2)cc(-c2ccc(C)cc2)cn1
	35
	Try
	5.04
	5.41
	-1.46 
	0.11 

	12. 
	Nc1c(-c2cn(CC)nc2)cc(-c2ccc(C)cc2)cn1
	37
	Try
	4.92
	5.33
	-1.64 
	0.13 

	13. 
	Nc1c(-c2nnn(C(C)C)c2)cc(-c2cc3c(n(C)cc3)cc2)cn1
	42
	Try
	6.27
	5.76
	2.00 
	0.13 

	14. 
	Nc1c(-c2nnn(C(C)C)c2)cc(-c2ccc(N3CCOCC3)cc2)cn1
	44
	Try
	6.55
	6.66
	-0.42 
	0.11 

	15. 
	O=C(CC[N+H3])N1Cc2c([nH]c(/C=C/3\C(=O)Nc4c\3cc(OC)cc4)c2)CC1
	46
	Try
	7.96
	7.46
	2.00 
	0.09 

	16. 
	O=C(N1Cc2c([nH]c(/C=C/3\C(=O)Nc4c\3cc(OC)cc4)c2)CC1)c1c(C)onc1
	47
	Try
	8.15
	7.95
	0.82 
	0.09 

	17. 
	O=C(N1Cc2c([nH]c(/C=C/3\C(=O)Nc4c\3cc(OC)cc4)c2)CC1)N1CC[N+H](C)CC1
	48
	Try
	8.05
	7.76
	1.15 
	0.11 

	18. 
	O=C(N1Cc2c([nH]c(/C=C/3\C(=O)Nc4c\3cc(OC)cc4)c2)CC1)N1CCOCC1
	49
	Try
	8.52
	8.07
	1.82 
	0.10 

	19. 
	O=C(N1Cc2c([nH]c(/C=C/3\C(=O)Nc4c\3cc(NC3CC[N+H](C)CC3)cc4)c2)CC1)N1CCOCC1
	52
	Try
	8.55
	8.68
	-0.49 
	0.24 

	20. 
	O=C(Nc1cc2/C(=C/c3[nH]c4c(c3)CN(C(=O)N3CCOCC3)CC4)/C(=O)Nc2cc1)C
	53
	Try
	8.40
	8.67
	-1.08 
	0.19 

	21. 
	S(Cc1ccccc1)c1sc(-c2n[nH]cc2)c2c1C(=O)CC(C)(C)C2
	64
	Try
	6.06
	6.14
	-0.30 
	0.06 

	22. 
	S(CCc1ccccc1)c1sc(-c2n[nH]cc2)c2c1C(=O)CC(C)(C)C2
	65
	Try
	6.34
	6.28
	0.26 
	0.05 

	23. 
	S(CCO)c1sc(-c2n[nH]cc2)c2c1C(=O)CC(C)(C)C2
	66
	Try
	6.62
	6.31
	1.21 
	0.10 

	24. 
	S(c1sc(-c2n[nH]cc2)c2c1C(=O)CCC2)C1CCCC1
	69
	Try
	6.37
	6.07
	1.19 
	0.05 

	25. 
	O=C1c2c(NC3CCCC3)sc(-c3n[nH]cc3)c2CCC1
	70
	Try
	6.80
	6.97
	-0.69 
	0.04 

	26. 
	O=C1c2c(OC3CCCC3)sc(-c3n[nH]cc3)c2CC(C)(C)C1
	72
	Try
	6.52
	6.78
	-1.04 
	0.07 

	27. 
	O=C1c2c(CCC)sc(-c3n[nH]cc3)c2CC(C)(C)C1
	73
	Try
	5.65
	5.48
	0.66 
	0.13 

	28. 
	S(C)c1sc(-c2nn(C)cc2)c2c1C(=O)CC(C)(C)C2
	74
	Try
	5.00
	5.21
	-0.84 
	0.13 

	29. 
	S(CCO)c1sc(-c2sccn2)c2c1C(=O)CC(C)(C)C2
	75
	Try
	5.26
	5.46
	-0.79 
	0.11 

	30. 
	S(C)c1sc(-c2n[nH]cc2)c2c1C(=O)NCC2
	76
	Try
	6.11
	6.26
	-0.59 
	0.06 

	31. 
	S(C(C)C)c1sc(-c2n[nH]cc2)c2c1C(=O)NCC2
	79
	Try
	6.25
	5.90
	1.42 
	0.11 

	32. 
	S(c1sc(-c2n[nH]cc2)c2c1C(=O)NCC2)C1CCCCC1
	81
	Try
	6.43
	6.84
	-1.62 
	0.09 

	33. 
	S(CC1CC1)c1sc(-c2n[nH]cc2)c2c1C(=O)NCC2
	82
	Try
	6.52
	6.77
	-1.02 
	0.06 

	34. 
	S(C)c1sc(-c2n[nH]cc2)c2c1C(=O)N(C)CC2
	84
	Try
	5.60
	5.88
	-1.13 
	0.03 

	35. 
	S(C)c1sc(-c2n[nH]cc2)c2c1C(=O)NC(C)C2
	86
	Try
	6.25
	6.45
	-0.79 
	0.07 

	36. 
	S(C)c1sc(-c2n[nH]cc2)c2c1C(=O)NC(C(F)(F)F)C2
	88
	Try
	6.70
	6.65
	0.20 
	0.07 

	37. 
	S(C)c1sc(-c2n[nH]cc2)c2c1C(=O)NC(c1ccccc1)C2
	89
	Try
	7.28
	7.22
	0.23 
	0.09 

	38. 
	S(C)c1sc(-c2n[nH]cc2)c2c1C(=O)NC1(C2)CCC1
	96
	Try
	6.84
	7.06
	-0.87 
	0.10 

	39. 
	S(C)c1sc(-c2n[nH]cc2)c2C(CC)CNC(=O)c12
	99
	Try
	6.15
	5.92
	0.93 
	0.08 

	40. 
	S(C)c1sc(-c2n[nH]cc2)c2C(Cc3ccccc3)CNC(=O)c12
	100
	Try
	6.80
	6.78
	0.09 
	0.05 

	41. 
	S(c1c(OC)ccc(OC)c1)C1=Nn2c(-c3ncccc3)nnc2C=C1
	106
	Try
	6.30
	6.31
	-0.04 
	0.07 

	42. 
	S(c1c(OC)ccc(OC)c1)C1=Nn2c(-c3nocc3)nnc2C=C1
	115
	Try
	6.09
	6.33
	-0.92 
	0.08 

	43. 
	S(c1c(OC)ccc(OC)c1)C1=Nn2c(-c3nn(C)cc3)nnc2C=C1
	118
	Try
	6.65
	6.43
	0.85 
	0.07 

	44. 
	Clc1c(SC2=Nn3c(-c4cn(C)nc4)nnc3C=C2)cc(Cl)cc1
	124
	Try
	6.43
	5.97
	1.84 
	0.06 

	45. 
	O(C)c1c(OC2=Nn3c(-c4ccccc4)nnc3C=C2)cc(OC)cc1
	127
	Try
	6.63
	6.34
	1.14 
	0.07 

	46. 
	S(c1c(OC)ccc(OC)c1)C1=Cn2c(-c3cn(C)nc3)nnc2C=C1
	137
	Try
	5.84
	6.20
	-1.44 
	0.11 

	47. 
	S(c1c(OC)ccc(OC)c1)c1nc2n(-c3cn(C)nc3)nnc2cc1
	140
	Try
	6.28
	6.45
	-0.66 
	0.08 

	48. 
	S(c1c(OC)ccc(OC)c1)C1=Cn2c(-c3cn(C)nc3)cnc2C=C1
	142
	Try
	5.94
	6.03
	-0.34 
	0.12 

	49. 
	O(C)c1ccc(/N=C\2/C(=O)Nc3c/2cccc3)cc1
	145
	Try
	5.63
	5.99
	-1.41 
	0.04 

	50. 
	Fc1c(/N=C\2/C(=O)Nc3c/2cccc3)cccc1
	147
	Try
	5.48
	5.58
	-0.38 
	0.07 

	51. 
	O=C1/C(=N/c2ccc(N(C)C)cc2)/c2c(N1)cccc2
	149
	Try
	5.51
	5.77
	-1.03 
	0.05 

	52. 
	O=C1/C(=N/N(c2ccccc2)c2ccccc2)/c2c(N1)cccc2
	150
	Try
	6.54
	6.34
	0.79 
	0.10 

	53. 
	O=C1/C(=N/N2CCCCC2)/c2c(N1)cccc2
	151
	Try
	5.66
	5.67
	-0.07 
	0.08 

	54. 
	O(C)c1cc2/C(=N\N3CCCCC3)/C(=O)Nc2cc1
	162
	Try
	5.95
	6.41
	-1.82 
	0.07 

	55. 
	Brc1cc2/C(=N\N3CCOCC3)/C(=O)Nc2cc1
	165
	Try
	5.99
	6.07
	-0.32 
	0.16 

	56. 
	c1(-c2cnccc2)n[nH]c2c1cccc2
	170
	Try
	5.91
	5.46
	1.79 
	0.08 

	57. 
	O(CCNc1nccc(-c2n[nH]c3c2cccc3)c1)C
	172
	Try
	7.01
	7.03
	-0.08 
	0.07 

	58. 
	N1(c2cc(-c3n[nH]c4c3cccc4)cnc2)CCOCC1
	174
	Try
	6.59
	6.73
	-0.55 
	0.05 

	59. 
	N1(c2ncnc(-c3n[nH]c4c3cccc4)c2)CCOCC1
	175
	Try
	6.87
	7.15
	-1.11 
	0.08 

	60. 
	N#Cc1cc2c(-c3cc(N4CCOCC4)ncc3)n[nH]c2cc1
	179
	Try
	7.19
	7.09
	0.41 
	0.05 

	61. 
	S(=O)(=O)(c1cc2c(-c3cc(N4CCOCC4)ncc3)n[nH]c2cc1)C1CC1
	180
	Try
	7.74
	7.69
	0.23 
	0.12 

	62. 
	O(c1cc2c(-c3cc(N4CCOCC4)ncc3)n[nH]c2cc1)C1CC1
	183
	Try
	7.39
	7.83
	-1.78 
	0.05 

	63. 
	S(=O)(=O)(C)N1CCN(c2nccc(-c3n[nH]c4c3cc(OC(C)C)cc4)c2)CC1
	185
	Try
	8.57
	8.37
	0.79 
	0.14 

	64. 
	O(C(C)C)c1cc2c(-c3cc(N4CCC(n5cnnc5)CC4)ncc3)n[nH]c2cc1
	188
	Try
	8.36
	8.25
	0.44 
	0.09 

	65. 
	O(C(C)C)c1cc2c(-c3ncnc(N4CCOCC4)c3)n[nH]c2cc1
	189
	Try
	8.14
	8.03
	0.45 
	0.13 

	66. 
	O(c1cc2c(-c3ncnc(N4C[C@@H](C)OCC4)c3)n[nH]c2cc1)C1(C)CC1
	192
	Try
	8.70
	8.39
	1.22 
	0.11 

	67. 
	N#CC1c2c(-c3nccc(C)c3)cc(Nc3nn(C)cc3)nc2NC1
	198
	Try
	7.26
	7.18
	0.32 
	0.06 

	68. 
	N#CC1c2c(-c3nc(C)ccc3)cc(Nc3c(C)cn(C)n3)nc2NC1
	202
	Try
	7.30
	7.24
	0.24 
	0.06 

	69. 
	Clc1c(Nc2nc3NCC(C#N)c3c(-c3cc(C)cnc3)c2)nn(C)c1
	203
	Try
	7.17
	7.04
	0.51 
	0.06 

	70. 
	N#Cc1cc(-c2c3c(N4C[C@H](C)CCC4)ncnc3[nH]c2)ccc1
	207
	Try
	6.77
	6.47
	1.20 
	0.05 

	71. 
	N#Cc1cc(-c2c3c(N4CCC4)ncnc3[nH]c2)ccc1
	210
	Try
	6.49
	6.11
	1.52 
	0.05 

	72. 
	O(C)C1CN(c2ncnc3[nH]cc(-c4cc(C#N)ccc4)c23)CCC1
	214
	Try
	6.81
	6.99
	-0.72 
	0.04 

	73. 
	O(CC1CN(c2ncnc3[nH]cc(-c4cc(C#N)ccc4)c23)CCC1)C
	216
	Try
	6.66
	6.90
	-0.97 
	0.05 

	74. 
	O(C)c1cc(-c2c3c(N4CCOCC4)ncnc3[nH]c2)ccc1
	218
	Try
	7.34
	6.99
	1.38 
	0.04 

	75. 
	Cn1nc(-c2c3c(N4CCOCC4)ncnc3[nH]c2)cc1
	227
	Try
	7.05
	6.98
	0.27 
	0.07 

	76. 
	N#Cc1cc(-c2c3c(N4CC(C#N)OCC4)ncnc3[nH]c2)ccc1
	232
	Try
	7.38
	7.02
	1.41 
	0.07 

	77. 
	N#Cc1cc(-c2c3c(N4CC(c5oncc5)OCC4)ncnc3[nH]c2)ccc1
	234
	Try
	7.43
	7.19
	0.97 
	0.09 

	78. 
	N#Cc1cc(-c2c3c(N4C[C@H](c5nc(C)on5)OCC4)ncnc3[nH]c2)ccc1
	237
	Try
	6.69
	7.13
	-1.75 
	0.18 

	79. 
	N#Cc1cc(-c2c3c(N4CCOCCC4)ncnc3[nH]c2)ccc1
	238
	Try
	6.95
	6.79
	0.66 
	0.05 

	80. 
	N#Cc1cc(-c2c3c(N4CC5OCCC5C4)ncnc3[nH]c2)ccc1
	240
	Try
	6.86
	6.80
	0.23 
	0.04 

	81. 
	N#Cc1cc(-c2c3c(N4CC5C(C4)COC5)ncnc3[nH]c2)ccc1
	241
	Try
	6.65
	6.64
	0.04 
	0.05 

	82. 
	N(C)(C)c1ncnc2nc[nH]c12
	243
	Try
	5.47
	5.49
	-0.09 
	0.18 

	83. 
	N#Cc1c(N(C)C)n(C)c2ncnc(N)c12
	250
	Try
	5.42
	5.28
	0.56 
	0.18 

	84. 
	N#Cc1c(n(C)c2ncnc(N)c12)N1CCCC1
	252
	Try
	5.72
	5.65
	0.28 
	0.10 

	85. 
	N#Cc1c(n(C)c2ncnc(N)c12)N1[C@@H](C)CCC1
	254
	Try
	5.51
	5.84
	-1.32 
	0.11 

	86. 
	N#Cc1c(N2[C@H](C)CCC2)[nH]c2ncnc(N)c12
	255
	Try
	6.70
	6.72
	-0.09 
	0.07 

	87. 
	O=C(N)c1c(n(C)c2ncnc(N)c12)N1[C@H](C)CCC1
	257
	Try
	5.65
	5.81
	-0.64 
	0.07 

	88. 
	N#Cc1c(n(C)c2nc(N)nc(N)c12)N1[C@H](C)CCC1
	260
	Try
	6.66
	6.34
	1.26 
	0.09 

	89. 
	N#Cc1c(n(C)c2nc(Nc3c(C)nn(C)c3)nc(N)c12)N1[C@H](C)CCC1
	267
	Try
	7.52
	7.29
	0.91 
	0.10 

	90. 
	OC(Cn1nc(C)c(Nc2nc(N)c3c(C#N)c(n(C)c3n2)N2[C@H](C)CCC2)c1)(C)C
	271
	Try
	7.38
	7.41
	-0.13 
	0.18 

	91. 
	N#Cc1c(n(C)c2nc(Nc3c(C)nn(C4COC4)c3)nc(N)c12)N1[C@H](C)CCC1
	275
	Try
	7.60
	7.72
	-0.49 
	0.11 

	92. 
	O=C(N1CCC([N+H]2CC[N+H](C)CC2)CC1)c1cc(OC)c(Nc2nc3N(C)c4c(C(=O)N(C)c3cn2)cccc4)cc1
	281
	Try
	7.55
	7.76
	-0.85 
	0.37 

	93. 
	FC(F)(F)c1c(NCC)nc(Nc2c(OC)cc(C(=O)N3CCOCC3)c(F)c2)nc1
	284
	Try
	7.64
	8.07
	-1.70 
	0.13 

	94. 
	N#Cc1cc(-c2c3c(N4CCOCC4)ncnc3[nH]c2)ccc1
	285
	Try
	6.74
	6.66
	0.33 
	0.05 

	95. 
	O(c1cc2c(-c3ncnc(N4C[C@@H](C)O[C@@H](C)C4)c3)n[nH]c2cc1)C1(C)CC1
	286
	Try
	8.10
	8.35
	-0.98 
	0.14 

	96. 
	Oc1cc(-c2c3c(C#N)c[nH]c3ncc2)ccc1
	288
	Try
	6.38
	6.34
	0.15 
	0.06 

	97. 
	N#Cc1c2c(-c3ccccc3)ccnc2[nH]c1
	291
	Try
	5.93
	5.78
	0.59 
	0.03 

	98. 
	N#Cc1c2c(-c3cscc3)ccnc2[nH]c1
	292
	Try
	6.06
	5.67
	1.54 
	0.03 

	99. 
	Clc1cc(-c2c3c(C#N)c[nH]c3ncc2)ccc1
	294
	Try
	5.89
	5.79
	0.38 
	0.03 

	100. 
	N#Cc1c2c(-c3ccc(C)cc3)ccnc2[nH]c1
	298
	Try
	5.79
	5.80
	-0.04 
	0.02 

	101. 
	O(C)c1cc(-c2c3c(C#N)c[nH]c3ncc2)ccc1
	299
	Try
	6.45
	6.38
	0.27 
	0.03 

	102. 
	N#Cc1c2c(-c3ccccc3)cc(Nc3nn(C)cc3)nc2[nH]c1
	303
	Try
	6.95
	7.33
	-1.50 
	0.07 

	103. 
	N#Cc1c2c(-c3nc(C)ccc3)cc(Nc3nn(C)cc3)nc2[nH]c1
	307
	Try
	7.39
	7.65
	-1.05 
	0.11 

	104. 
	N#Cc1c2c(-c3cc(C)cnc3)cc(Nc3c(C)cn(C)n3)nc2[nH]c1
	308
	Try
	7.32
	7.36
	-0.14 
	0.13 

	105. 
	Clc1c(Nc2nc3[nH]cc(C#N)c3c(-c3cc(C)cnc3)c2)nn(C)c1
	311
	Try
	7.17
	7.36
	-0.76 
	0.11 

	106. 
	Nc1c(-c2cn(C)nc2)cc(-c2ccc(C)cc2)cn1
	314
	Try
	5.09
	5.31
	-0.87 
	0.11 

	107. 
	Nc1c(-c2oc(C3CC3)nn2)cc(-c2cc3c(N(C)CC3)cc2)cn1
	318
	Try
	5.94
	6.24
	-1.21 
	0.10 

	108. 
	Nc1c(-c2oc(C(C)C)nn2)cc(-c2cc3c([nH]cc3)cc2)cn1
	320
	Try
	6.01
	6.15
	-0.56 
	0.05 

	109. 
	FC(F)(F)c1c(NC)nc(Nc2c(C)nn(C(C#N)(C)C)c2)nc1
	327
	Try
	7.41
	7.28
	0.50 
	0.12 

	110. 
	O(c1nccc2[nH]nc(-c3cc(C)nc(C)c3)c12)C1CCOCC1
	331
	Try
	7.41
	7.47
	-0.25 
	0.09 

	111. 
	Brc1cc(C(=O)Nc2cnccc2)c(OCc2c(Cl)cccc2)cc1
	1
	Test
	7.00
	6.96
	0.12 
	0.24 

	112. 
	Brc1cc(C(=O)Nc2cc(F)ccc2)c(OCc2ccccc2)cc1
	16
	Test
	6.60
	6.99
	-1.32 
	0.32 

	113. 
	Fc1cc(C(=O)Nc2cnccc2)c(OCc2ccccc2)cc1
	22
	Test
	7.40
	7.12
	0.95 
	0.26 

	114. 
	Nc1c(-c2cn(C)nc2)cc(-c2cc3c(n(C)cc3)cc2)cn1
	43
	Test
	5.24
	5.28
	-0.15 
	0.40 

	115. 
	O=C1c2c(NC3CCCC3)sc(-c3n[nH]cc3)c2CC(C)(C)C1
	71
	Test
	7.01
	6.97
	0.16 
	0.12 

	116. 
	S(CC)c1sc(-c2n[nH]cc2)c2c1C(=O)NCC2
	77
	Test
	6.46
	6.16
	1.02 
	0.17 

	117. 
	S(CCC)c1sc(-c2n[nH]cc2)c2c1C(=O)NCC2
	78
	Test
	6.45
	6.48
	-0.09 
	0.13 

	118. 
	S(c1sc(-c2n[nH]cc2)c2c1C(=O)NCC2)C1CCCC1
	80
	Test
	6.54
	6.65
	-0.37 
	0.18 

	119. 
	S(C)c1sc(-c2n[nH]cc2)c2c1C(=O)NC(c1ccc(F)cc1)C2
	91
	Test
	7.04
	7.09
	-0.17 
	0.37 

	120. 
	S(C)c1sc(-c2n[nH]cc2)c2c1C(=O)NC1(C2)CCCC1
	97
	Test
	6.65
	7.14
	-1.68 
	0.17 

	121. 
	S(c1c(OC)ccc(OC)c1)C1=Nn2c(-c3cnccc3)nnc2C=C1
	107
	Test
	6.62
	6.32
	1.01 
	0.09 

	122. 
	S(c1c(OC)ccc(OC)c1)C1=Nn2c(-c3ccncc3)nnc2C=C1
	108
	Test
	6.46
	6.28
	0.61 
	0.10 

	123. 
	S(c1c(OC)ccc(OC)c1)C1=Nn2c(-c3nccnc3)nnc2C=C1
	109
	Test
	6.06
	6.51
	-1.55 
	0.15 

	124. 
	S(c1c(OC)ccc(OC)c1)C1=Nn2c(-c3cc(OC)cnc3)nnc2C=C1
	110
	Test
	7.18
	7.06
	0.39 
	0.19 

	125. 
	S(c1c(OC)ccc(OC)c1)C1=Nn2c(C3CC3)nnc2C=C1
	111
	Test
	5.64
	6.10
	-1.57 
	0.08 

	126. 
	S(c1c(OC)ccc(OC)c1)C1=Nn2c(-c3c(C)nn(C)c3)nnc2C=C1
	119
	Test
	6.49
	6.39
	0.35 
	0.15 

	127. 
	S(c1c(OC)cccc1)C1=Nn2c(-c3ccccc3)nnc2C=C1
	120
	Test
	5.97
	5.71
	0.90 
	0.10 

	128. 
	S(c1cc(OC)ccc1)C1=Nn2c(-c3ccccc3)nnc2C=C1
	121
	Test
	5.68
	6.05
	-1.26 
	0.11 

	129. 
	S(c1c(C(C)C)ccc(OC)c1)C1=Nn2c(-c3cn(C)nc3)nnc2C=C1
	125
	Test
	5.87
	5.90
	-0.10 
	0.11 

	130. 
	O(C)c1c(OC2=Nn3c(-c4cn(C)nc4)nnc3C=C2)cc(OC)cc1
	129
	Test
	6.26
	6.71
	-1.52 
	0.12 

	131. 
	S(c1c(OC)ccc(OC)c1)c1nc2n(-c3cn(C)nc3)cnc2cc1
	141
	Test
	6.18
	6.26
	-0.28 
	0.10 

	132. 
	O=C1/C(=N/c2ccccc2)/c2c(N1)cccc2
	146
	Test
	5.53
	5.60
	-0.24 
	0.10 

	133. 
	Fc1ccc(/N=C\2/C(=O)Nc3c/2cccc3)cc1
	148
	Test
	5.43
	5.51
	-0.26 
	0.17 

	134. 
	O(C)c1cc2/C(=N\N(c3ccccc3)c3ccccc3)/C(=O)Nc2cc1
	158
	Test
	6.51
	6.81
	-1.01 
	0.21 

	135. 
	Clc1cc2/C(=N\N3CCCCC3)/C(=O)Nc2cc1
	159
	Test
	6.24
	5.72
	1.78 
	0.11 

	136. 
	Fc1cc2/C(=N\N3CCCCC3)/C(=O)Nc2cc1
	160
	Test
	5.70
	6.03
	-1.12 
	0.16 

	137. 
	Brc1cc2/C(=N\N3CCCCC3)/C(=O)Nc2cc1
	161
	Test
	6.27
	5.70
	1.91 
	0.11 

	138. 
	Clc1cc2/C(=N\N3CCOCC3)/C(=O)Nc2cc1
	163
	Test
	5.84
	6.10
	-0.89 
	0.24 

	139. 
	Ic1cc2/C(=N\N3CCOCC3)/C(=O)Nc2cc1
	168
	Test
	6.29
	6.04
	0.86 
	0.23 

	140. 
	c1(-c2ncccc2)n[nH]c2c1cccc2
	171
	Test
	5.21
	5.59
	-1.30 
	0.20 

	141. 
	O(c1cc2c(-c3ncnc(N4CCOCC4)c3)n[nH]c2cc1)C1(C)CC1
	190
	Test
	8.72
	8.41
	1.05 
	0.21 

	142. 
	O(c1cc2c(-c3ncnc(N4C[C@H](C)OCC4)c3)n[nH]c2cc1)C1(C)CC1
	191
	Test
	8.24
	8.39
	-0.53 
	0.21 

	143. 
	S(=O)(=O)(C)N1CCN(c2ncnc(-c3n[nH]c4c3cc(OC3(C)CC3)cc4)c2)CC1
	193
	Test
	8.66
	9.11
	-1.55 
	0.44 

	144. 
	N#CC1c2c(-c3ccccc3)cc(Nc3nn(C)cc3)nc2NC1
	195
	Test
	6.95
	7.07
	-0.39 
	0.10 

	145. 
	N#CC1c2c(-c3cc(C)cnc3)cc(Nc3nn(C)cc3)nc2NC1
	197
	Test
	7.43
	7.08
	1.19 
	0.09 

	146. 
	N#CC1c2c(-c3nc(C)ccc3)cc(Nc3nn(C)cc3)nc2NC1
	199
	Test
	7.39
	7.28
	0.36 
	0.08 

	147. 
	N#CC1c2c(-c3cc(C)cnc3)cc(Nc3c(C)cn(C)n3)nc2NC1
	200
	Test
	7.32
	7.05
	0.93 
	0.12 

	148. 
	N#CC1c2c(-c3nccc(C)c3)cc(Nc3c(C)cn(C)n3)nc2NC1
	201
	Test
	6.97
	7.14
	-0.59 
	0.07 

	149. 
	Clc1c(Nc2nc3NCC(C#N)c3c(-c3nccc(C)c3)c2)nn(C)c1
	204
	Test
	6.80
	7.13
	-1.10 
	0.06 

	150. 
	Clc1c(Nc2nc3NCC(C#N)c3c(-c3nc(C)ccc3)c2)nn(C)c1
	205
	Test
	7.24
	7.23
	0.06 
	0.05 

	151. 
	N#Cc1c(n(C)c2nc(Nc3c[nH]nc3)nc(N)c12)N1[C@H](C)CCC1
	262
	Test
	8.22
	7.83
	1.31 
	0.18 

	152. 
	N#Cc1c(n(C)c2c1c(N)nc(Nc1nn(C)cc1)c2)N1[C@H](C)CCC1
	264
	Test
	6.69
	6.88
	-0.65 
	0.22 

	153. 
	N#Cc1c(n(C)c2nc(Nc3c(C)n(C)nc3)nc(N)c12)N1[C@H](C)CCC1
	266
	Test
	7.37
	7.39
	-0.06 
	0.17 

	154. 
	N#Cc1c(n(C)c2nc(Nc3c(C)[nH]nc3)nc(N)c12)N1[C@H](C)CCC1
	268
	Test
	7.57
	8.03
	-1.55 
	0.17 

	155. 
	Clc1c(Nc2nc(N)c3c(C#N)c(n(C)c3n2)N2[C@H](C)CCC2)cn(C)n1
	269
	Test
	7.68
	7.18
	1.71 
	0.14 

	156. 
	OC(Cn1c(C)c(Nc2nc(N)c3c(C#N)c(n(C)c3n2)N2[C@H](C)CCC2)cn1)(C)C
	272
	Test
	7.46
	7.80
	-1.16 
	0.27 

	157. 
	N#Cc1c(n(C)c2nc(Nc3c(C)nn(CC4(C)COC4)c3)nc(N)c12)N1[C@H](C)CCC1
	273
	Test
	7.29
	7.24
	0.16 
	0.22 

	158. 
	N#Cc1c(n(C)c2nc(Nc3c(C)n(CC4(C)COC4)nc3)nc(N)c12)N1[C@H](C)CCC1
	274
	Test
	8.00
	7.54
	1.57 
	0.15 

	159. 
	N#Cc1c(n(C)c2nc(Nc3c(C)n(C4COC4)nc3)nc(N)c12)N1[C@H](C)CCC1
	276
	Test
	7.43
	7.81
	-1.29 
	0.10 

	160. 
	N#Cc1c(n(C)c2nc(Nc3c(C)nn([C@H]4COCC4)c3)nc(N)c12)N1[C@H](C)CCC1
	277
	Test
	7.92
	7.64
	0.96 
	0.08 

	161. 
	N#Cc1c(n(C)c2nc(Nc3c(C)nn([C@@H]4COCC4)c3)nc(N)c12)N1[C@H](C)CCC1
	278
	Test
	7.55
	7.64
	-0.30 
	0.08 

	162. 
	N#Cc1c(n(C)c2nc(Nc3c(C)n([C@H]4COCC4)nc3)nc(N)c12)N1[C@H](C)CCC1
	279
	Test
	7.92
	7.82
	0.35 
	0.08 

	163. 
	N#Cc1c(n(C)c2nc(Nc3c(C)n([C@@H]4COCC4)nc3)nc(N)c12)N1[C@H](C)CCC1
	280
	Test
	7.85
	7.82
	0.11 
	0.08 

	164. 
	Nc1c(-c2nnn(C(C)C)c2)cc(-c2ccc(C[N+H]3CCOCC3)cc2)cn1
	287
	Test
	6.74
	6.69
	0.18 
	0.46 

	165. 
	Clc1ccc(-c2c3c(C#N)c[nH]c3ncc2)cc1
	295
	Test
	5.70
	5.80
	-0.34 
	0.07 

	166. 
	N#Cc1c2c(-c3cc(C)cnc3)cc(Nc3nn(C)cc3)nc2[nH]c1
	305
	Test
	7.43
	7.42
	0.02 
	0.14 

	167. 
	N#Cc1c2c(-c3cc(C)ncc3)cc(Nc3nn(C)cc3)nc2[nH]c1
	306
	Test
	7.26
	7.63
	-1.25 
	0.12 

	168. 
	N#Cc1c2c(-c3nc(C)ccc3)cc(Nc3c(C)cn(C)n3)nc2[nH]c1
	310
	Test
	7.30
	7.58
	-0.95 
	0.11 

	169. 
	Clc1c(Nc2nc3[nH]cc(C#N)c3c(-c3nc(C)ccc3)c2)nn(C)c1
	313
	Test
	7.24
	7.58
	-1.15 
	0.08 

	170. 
	Clc1c(NC)nc(Nc2c(OC)cc(C(=O)N3CCOCC3)cc2)nc1
	325
	Test
	7.38
	7.74
	-1.24 
	0.47 


· Try means the training set; Test means the test set.
· pIC50pred is the predicted pIC50
· SR is the standardized residual (pIC50 − pIC50-pred)/se when setting the estimated standard value se=1.
· h is the leverage calculated as the diagonal element of Hat matrix H=X(XTX)-1XT in Eq. 5
· SMILES is the simplified molecular input line entry system.
· The four molecules marked in blue are selected as representative for similarity search.
· The eight molecules marked in yellow are out of the applicability domain.


Table S5 Information about the crystal structures of LRRK2 protein-ligand complexes
	No:
	PDBID
	Resolution(Å)
	Ligand 
	Binding site

	
	
	
	
	Site A
	Site B

	1
	7MCK
	1.65
	YXD
	LEU15 GLY16 GLU17 GLY18 ALA19 TYR20 GLY21 GLU22 VAL23 LEU25 ALA36 LYS38 ILE39 GLU55 LEU59 ILE68 MET84 GLU85 LEU86 ALA87 SER88 GLY89 GLY90 SER91 ASP94 ASP130 LYS132 HIS134 ASN135 LEU137 ALA147 ASP148 TYR149 SER150 LEU151
	--

	2
	5OQ5
	1.40
	4K4, MES
	LEU15 GLY16 GLU17 GLY18 ALA19 TYR20 GLY21 GLU22 VAL23 LEU25 ALA36 LYS38 ILE39 VAL40 ASP41 MET42 LYS43 ARG44 CYS48 PRO49 ASN51 ILE52 LYS54 GLU55 ILE58 LEU59 ILE68 MET84 GLU85 LEU86 ALA87 SER88 GLY89 GLY90 SER91 ASP94 HIS128 ARG129 ASP130 LYS132 HIS134 ASN135 LEU137 ALA147 ASP148 PHE149 GLY150 LEU151 ALA152 LYS166
	PHE93 ILE96 PRO98 TY173 ALA200 GLY264 GLU205 LEU206

	3
	7BJE
	1.80
	ADE
	LEU15 GLY16 GLU17 GLY18 ALA19 TYR20 GLY21 GLU22 VAL23 LEU25 ALA36 LYS38 ILE39 VAL40 ASP41 MET42 LYS43 ARG44 CYS48 PRO49 ASN51 ILE52 LYS54 GLU55 ILE58 LEU59 ILE68 MET84 GLU85 LEU86 ALA87 SER88 GLY89 GLY90 SER91 ASP94 HIS128 ARG129 ASP130 LYS132 HIS134 ASN135 LEU137 ALA147 ASP148 PHE149 GLY150 LEU151 ALA152 LYS166
	--

	4
	7SUG
	1.48
	BWI, EDO
	LEU15 GLY16 GLU17 GLY18 TYR20 VAL23 ALA36 LYS38 GLU55 LEU59 ILE68 LEU82 MET84 GLU85 LEU86 ALA87 GLY90 SER91 ASP94 HIS134 ASN135 LEU137 ALA147 ASP148 TYR149 SER150
	HIS122 GLY123 ILE124 GLY125 ARG50 TYR157 ASN159 ARG160
THR170 PRO172 TYR173 LEU206

	5
	4YZN
	1.55
	4K5
	ILE1032 GLY1033 LYS1034 GLY1035 GLY1036 PHE1037 GLY1038 VAL1040 ALA1053 LYS1055 GLU1074 GLU1078 MET1082 VAL1091 MET1105 GLU1106 LEU1107 VAL1108 GLY1111 ASP1112 TYR1114 HIS1115 ASP1154 ARG1156 SER1157 PRO1158 ASN1159 LEU1161 ALA1176 ASP1177 PHE1178 GLY1179 LEU1180 ASN1194 GLN1196 
	--



Table S6 Pairwise RMSD Matrix of the crystal structures of LRRK2 protein-ligand complexes
	PDBID
	4YZN
	5OQ5
	7BJE
	7MCK
	7SUG

	4YZN.
	0.0
	
	
	
	

	5OQ5
	37.40
	0.0
	
	
	

	7BJE
	37.39
	1.15
	0.0
	
	

	7MCK
	37.22
	1.50
	1.14
	0.0
	

	7SUG
	37.26
	1.01
	0.99
	1.41
	0.0


Note: Four conformers 5OQ5, 7BJE, 7MCK and 7SUG have smaller RMSDs which means more similar to others. It seems that any of them can be used as a representative structure. However, 5OQ5 was not used since its ligand 4K4 is too large. 7BJE will not be used since its ligand ADE can bind in many proteins. 7SUG has two binding sites and might cause conformational influence during binding. Finally, 7MCK was used as the representative conformer.

Table S7 Vina and LeDock docking scores of the 170 experimentally reported compounds docked on the representative crystal structure of LRRK2 (PDB ID: 7MCK). The negative the docking score, the stronger the ligand binding, which should be correlated to a larger pIC50 value.
	No
	Compounds
	pIC50
	pIC50-pred
	Docking on 7MCK

	
	
	
	
	Vina
	LeDock

	1. 
	1
	7.00
	6.96 
	-8.30
	-6.34

	2. 
	5
	7.40
	7.34 
	-8.70
	-6.37

	3. 
	6
	7.20
	7.28 
	-8.50
	-6.65

	4. 
	9
	7.40
	7.06 
	-8.80
	-6.04

	5. 
	10
	7.70
	7.32 
	-8.30
	-6.28

	6. 
	11
	7.30
	7.37 
	-8.40
	-6.39

	7. 
	15
	7.20
	6.94 
	-8.80
	-6.08

	8. 
	16
	6.60
	6.99 
	-8.90
	-6.11

	9. 
	18
	6.90
	7.32 
	-8.40
	-6.30

	10. 
	22
	7.40
	7.12 
	-8.40
	-5.49

	11. 
	26
	7.70
	7.32 
	-9.30
	-6.13

	12. 
	30
	7.90
	7.70 
	-9.60
	-6.78

	13. 
	33
	8.00
	8.21 
	-10.00
	-6.69

	14. 
	35
	5.04
	5.41 
	-8.10
	-5.29

	15. 
	37
	4.92
	5.33 
	-8.10
	-5.27

	16. 
	42
	6.27
	5.76 
	-9.30
	-6.16

	17. 
	43
	5.24
	5.28 
	-8.70
	-5.79

	18. 
	44
	6.55
	6.66 
	-9.30
	-6.22

	19. 
	46
	7.96
	7.46 
	-8.80
	-6.10

	20. 
	47
	8.15
	7.95 
	-9.90
	-6.27

	21. 
	48
	8.05
	7.76 
	-10.50
	-5.97

	22. 
	49
	8.52
	8.07 
	-9.00
	-5.93

	23. 
	52
	8.55
	8.68 
	-9.90
	-7.05

	24. 
	53
	8.40
	8.67 
	-9.80
	-6.37

	25. 
	64
	6.06
	6.14 
	-8.60
	-6.59

	26. 
	65
	6.34
	6.28 
	-8.80
	-6.78

	27. 
	66
	6.62
	6.31 
	-7.40
	-6.08

	28. 
	69
	6.37
	6.07 
	-7.30
	-5.86

	29. 
	70
	6.80
	6.97 
	-7.90
	-5.58

	30. 
	71
	7.01
	6.97 
	-8.30
	-5.93

	31. 
	72
	6.52
	6.78 
	-8.10
	-5.86

	32. 
	73
	5.65
	5.48 
	-7.90
	-5.44

	33. 
	74
	5.00
	5.21 
	-7.80
	-5.85

	34. 
	75
	5.26
	5.46 
	-7.40
	-6.36

	35. 
	76
	6.11
	6.26 
	-6.80
	-5.26

	36. 
	77
	6.46
	6.16 
	-7.00
	-5.46

	37. 
	78
	6.45
	6.48 
	-7.10
	-5.64

	38. 
	79
	6.25
	5.90 
	-7.00
	-5.63

	39. 
	80
	6.54
	6.65 
	-7.50
	-5.88

	40. 
	81
	6.43
	6.84 
	-7.70
	-6.07

	41. 
	82
	6.52
	6.77 
	-7.00
	-5.88

	42. 
	84
	5.60
	5.88 
	-7.10
	-5.38

	43. 
	86
	6.25
	6.45 
	-7.10
	-5.44

	44. 
	88
	6.70
	6.65 
	-7.60
	-5.97

	45. 
	89
	7.28
	7.22 
	-7.80
	-6.27

	46. 
	91
	7.04
	7.09 
	-8.10
	-6.35

	47. 
	96
	6.84
	7.06 
	-7.60
	-5.83

	48. 
	97
	6.65
	7.14 
	-7.50
	-5.93

	49. 
	99
	6.15
	5.92 
	-7.20
	-5.68

	50. 
	100
	6.80
	6.78 
	-8.80
	-6.52

	51. 
	106
	6.30
	6.31 
	-8.70
	-7.12

	52. 
	107
	6.62
	6.32 
	-8.70
	-7.07

	53. 
	108
	6.46
	6.28 
	-8.50
	-6.89

	54. 
	109
	6.06
	6.51 
	-8.20
	-7.22

	55. 
	110
	7.18
	7.06 
	-8.40
	-7.47

	56. 
	111
	5.64
	6.10 
	-7.60
	-6.18

	57. 
	115
	6.09
	6.33 
	-7.80
	-7.19

	58. 
	118
	6.65
	6.43 
	-8.40
	-6.97

	59. 
	119
	6.49
	6.39 
	-8.70
	-7.16

	60. 
	120
	5.97
	5.71 
	-9.00
	-6.61

	61. 
	121
	5.68
	6.05 
	-9.10
	-6.58

	62. 
	124
	6.43
	5.97 
	-9.00
	-7.13

	63. 
	125
	5.87
	5.90 
	-8.80
	-7.21

	64. 
	127
	6.63
	6.34 
	-9.20
	-6.39

	65. 
	129
	6.26
	6.71 
	-8.60
	-6.75

	66. 
	137
	5.84
	6.20 
	-8.40
	-6.97

	67. 
	140
	6.28
	6.45 
	-8.40
	-6.97

	68. 
	141
	6.18
	6.26 
	-7.90
	-6.95

	69. 
	142
	5.94
	6.03 
	-7.80
	-6.98

	70. 
	145
	5.63
	5.99 
	-7.10
	-5.21

	71. 
	146
	5.53
	5.60 
	-7.20
	-4.66

	72. 
	147
	5.48
	5.58 
	-7.30
	-4.70

	73. 
	148
	5.43
	5.51 
	-7.50
	-4.91

	74. 
	149
	5.51
	5.77 
	-7.40
	-5.07

	75. 
	150
	6.54
	6.34 
	-8.30
	-5.64

	76. 
	151
	5.66
	5.67 
	-7.00
	-4.77

	77. 
	158
	6.51
	6.81 
	-8.50
	-5.90

	78. 
	159
	6.24
	5.72 
	-7.40
	-5.17

	79. 
	160
	5.70
	6.03 
	-7.50
	-4.89

	80. 
	161
	6.27
	5.70 
	-7.30
	-5.31

	81. 
	162
	5.95
	6.41 
	-7.50
	-5.08

	82. 
	163
	5.84
	6.10 
	-7.30
	-5.09

	83. 
	165
	5.99
	6.07 
	-7.20
	-5.20

	84. 
	168
	6.29
	6.04 
	-7.20
	-5.35

	85. 
	170
	5.91
	5.46 
	-7.60
	-4.50

	86. 
	171
	5.21
	5.59 
	-7.60
	-4.43

	87. 
	172
	7.01
	7.03 
	-7.80
	-5.52

	88. 
	174
	6.59
	6.73 
	-8.80
	-5.69

	89. 
	175
	6.87
	7.15 
	-8.90
	-5.69

	90. 
	179
	7.19
	7.09 
	-9.20
	-5.89

	91. 
	180
	7.74
	7.69 
	-9.00
	-6.80

	92. 
	183
	7.39
	7.83 
	-9.80
	-6.21

	93. 
	185
	8.57
	8.37 
	-9.70
	-7.15

	94. 
	188
	8.36
	8.25 
	-10.00
	-7.73

	95. 
	189
	8.14
	8.03 
	-9.50
	-6.24

	96. 
	190
	8.72
	8.41 
	-9.60
	-6.55

	97. 
	191
	8.24
	8.39 
	-9.80
	-6.56

	98. 
	192
	8.70
	8.39 
	-9.60
	-6.55

	99. 
	193
	8.66
	9.11 
	-9.50
	-7.32

	100. 
	195
	6.95
	7.07 
	-8.40
	-6.23

	101. 
	197
	7.43
	7.08 
	-8.20
	-6.50

	102. 
	198
	7.26
	7.18 
	-8.20
	-6.49

	103. 
	199
	7.39
	7.28 
	-8.70
	-6.38

	104. 
	200
	7.32
	7.05 
	-8.10
	-6.63

	105. 
	201
	6.97
	7.14 
	-8.00
	-6.62

	106. 
	202
	7.30
	7.24 
	-8.80
	-6.61

	107. 
	203
	7.17
	7.04 
	-7.90
	-6.88

	108. 
	204
	6.80
	7.13 
	-8.60
	-6.93

	109. 
	205
	7.24
	7.23 
	-8.50
	-6.87

	110. 
	207
	6.77
	6.47 
	-8.70
	-6.00

	111. 
	210
	6.49
	6.11 
	-8.00
	-5.77

	112. 
	214
	6.81
	6.99 
	-8.20
	-6.07

	113. 
	216
	6.66
	6.90 
	-8.20
	-6.16

	114. 
	218
	7.34
	6.99 
	-8.20
	-5.74

	115. 
	227
	7.05
	6.98 
	-7.20
	-5.67

	116. 
	232
	7.38
	7.02 
	-8.30
	-6.15

	117. 
	234
	7.43
	7.19 
	-9.40
	-6.64

	118. 
	237
	6.69
	7.13 
	-9.50
	-6.63

	119. 
	238
	6.95
	6.79 
	-8.40
	-6.02

	120. 
	240
	6.86
	6.80 
	-8.90
	-6.19

	121. 
	241
	6.65
	6.64 
	-8.90
	-6.30

	122. 
	243
	5.47
	5.49 
	-4.90
	-4.03

	123. 
	250
	5.42
	5.28 
	-5.80
	-4.74

	124. 
	252
	5.72
	5.65 
	-6.50
	-4.91

	125. 
	254
	5.51
	5.84 
	-6.50
	-5.11

	126. 
	255
	6.70
	6.72 
	-6.30
	-4.94

	127. 
	257
	5.65
	5.81 
	-6.90
	-5.50

	128. 
	260
	6.66
	6.34 
	-6.70
	-5.22

	129. 
	262
	8.22
	7.83 
	-7.90
	-6.63

	130. 
	264
	6.69
	6.88 
	-7.80
	-6.29

	131. 
	266
	7.37
	7.39 
	-8.10
	-6.48

	132. 
	267
	7.52
	7.29 
	-8.30
	-6.65

	133. 
	268
	7.57
	8.03 
	-8.10
	-6.80

	134. 
	269
	7.68
	7.18 
	-7.80
	-7.07

	135. 
	271
	7.38
	7.41 
	-8.00
	-7.14

	136. 
	272
	7.46
	7.80 
	-8.10
	-6.85

	137. 
	273
	7.29
	7.24 
	-7.60
	-7.40

	138. 
	274
	8.00
	7.54 
	-7.70
	-7.28

	139. 
	275
	7.60
	7.72 
	-8.10
	-6.90

	140. 
	276
	7.43
	7.81 
	-8.40
	-6.92

	141. 
	277
	7.92
	7.64 
	-8.60
	-6.97

	142. 
	278
	7.55
	7.64 
	-8.60
	-7.00

	143. 
	279
	7.92
	7.82 
	-7.80
	-7.29

	144. 
	280
	7.85
	7.82 
	-7.80
	-7.05

	145. 
	281
	7.55
	7.76 
	-9.90
	-7.81

	146. 
	284
	7.64
	8.07 
	-8.40
	-6.84

	147. 
	285
	6.74
	6.66 
	-8.50
	-5.90

	148. 
	286
	8.10
	8.35 
	-10.20
	-6.60

	149. 
	287
	6.74
	6.69 
	-9.00
	-6.61

	150. 
	288
	6.38
	6.34 
	-7.20
	-4.72

	151. 
	291
	5.93
	5.78 
	-6.80
	-4.71

	152. 
	292
	6.06
	5.67 
	-6.20
	-4.89

	153. 
	294
	5.89
	5.79 
	-7.20
	-5.03

	154. 
	295
	5.70
	5.80 
	-8.40
	-5.00

	155. 
	298
	5.79
	5.80 
	-7.20
	-4.80

	156. 
	299
	6.45
	6.38 
	-7.50
	-5.01

	157. 
	303
	6.95
	7.33 
	-8.70
	-6.18

	158. 
	305
	7.43
	7.42 
	-8.30
	-6.55

	159. 
	306
	7.26
	7.63 
	-8.40
	-6.46

	160. 
	307
	7.39
	7.65 
	-8.40
	-6.40

	161. 
	308
	7.32
	7.36 
	-8.90
	-6.68

	162. 
	310
	7.30
	7.58 
	-8.50
	-6.60

	163. 
	311
	7.17
	7.36 
	-8.90
	-6.84

	164. 
	313
	7.24
	7.58 
	-8.60
	-6.77

	165. 
	314
	5.09
	5.31 
	-8.20
	-5.23

	166. 
	318
	5.94
	6.24 
	-9.30
	-6.12

	167. 
	320
	6.01
	6.15 
	-9.30
	-5.88

	168. 
	325
	7.38
	7.74 
	-8.10
	-6.23

	169. 
	327
	7.41
	7.28 
	-7.70
	-6.18

	170. 
	331
	7.41
	7.47 
	-8.60
	-5.88


Note: Four compounds (49, 185, 190 and 262) have been selected, according to their high pIC50 and diversity, as representative ligand structural models for further analysis.


[bookmark: _Hlk142478547]Table S8 Vina and LeDock scores of the eight representative ligands which are used in the similarity search and pharmacophore (The calculated binding free energy ΔGbind is just a reference)
	No:
	Ligands 
	pIC50
	pIC50pred
	7MCK
	ΔGbind

	
	
	
	
	Vina
	LeDock
	

	1. 
	4K4
	8.22
	8.01
	-9.70
	-7.76
	

	2. 
	4K5
	8.22
	7.82
	-8.80
	-6.97
	

	3. 
	BWI
	9.15
	6.99
	-9.10
	-6.15
	-18.77

	4. 
	YXD
	7.80
	7.84
	-9.80
	-7.99
	-31.16

	5. 
	49
	8.52
	8.07
	-9.00
	-5.93
	

	6. 
	185
	8.57
	8.37
	-9.70
	-7.15
	-17.90

	7. 
	190
	8.72
	8.41
	-9.60
	-6.55
	-15.06

	8. 
	262
	8.22
	7.83
	-7.90
	-6.63
	



Table S9 Numbers in the subsets at certain similarity of the 4482 compounds, in which only 3784 compounds can be calculated for the required molecular descriptors, obtained from the ChEMBL and ZINC databases via similarity searching according to the eight representatives
	representative
	50%
	70%
	85%
	90%
	95%
	99%
	99.9%

	4K4
	156
	78
	62
	50
	10
	5
	1

	4K5
	296
	114
	84
	74
	56
	30
	3

	BWI
	560
	38
	2
	1
	0
	0
	0

	YXD
	24
	2
	0
	0
	0
	0
	0

	49
	347
	31
	4
	2
	0
	0
	0

	185
	1097
	311
	33
	20
	8
	2
	0

	190
	>1017*
	1017
	376
	241
	183
	78
	8

	262
	985
	66
	1
	1
	0
	0
	0


* Only count to 70% as the lowest limit for the representative 190.

Table S10 Docking scores (kcal/mol) of the 357 compounds satisfied with any of the three criteria: (a) both pIC50-pred ≥ 8.0 and similarity ≥ 0.85 or 85%, (b) pIC50-pred ≥ 8.5, (c) similarity ≥ 95%,  in the rank of the 3784  compounds obtained from the ChEMBL and ZINC databases via similarity searching
	No
	Compound
	Similarity
	Structural
model
	pIC50-pred
	Docking on 7MCK

	
	
	
	
	
	Vina 
	Ledock

	1. 
	CHEMBL4303700
	92.0%
	49
	8.37 
	-10.1 
	-8.6 

	2. 
	CHEMBL1914688
	84.7%
	49
	8.76 
	-9.3 
	-7.3 

	3. 
	ZINC000009358655
	63.4%
	49
	8.95 
	-9.3 
	-7.2 

	4. 
	CHEMBL1532330
	59.0%
	49
	9.12 
	-9.7 
	-8.4 

	5. 
	CHEMBL4572733
	52.0%
	49
	9.09 
	-8.6 
	-7.4 

	6. 
	CHEMBL4093185
	99.1%
	185
	7.21 
	-9.6 
	-7.4 

	7. 
	CHEMBL4075961
	99.0%
	185
	7.26 
	-9.7 
	-7.6 

	8. 
	CHEMBL3977858
	97.5%
	185
	8.37 
	-9.3 
	-7.8 

	9. 
	CHEMBL3952806
	97.4%
	185
	8.18 
	-9.1 
	-7.7 

	10. 
	CHEMBL4093321
	96.9%
	185
	8.74 
	-9.6 
	-8.0 

	11. 
	CHEMBL3908109
	96.9%
	185
	7.93 
	-9.1 
	-7.5 

	12. 
	CHEMBL3904862
	96.1%
	185
	8.21 
	-9.8 
	-8.1 

	13. 
	CHEMBL3932899
	96.0%
	185
	8.21 
	-9.4 
	-8.0 

	14. 
	CHEMBL4103352
	94.8%
	185
	7.07 
	-9.7 
	-7.1 

	15. 
	CHEMBL4075195
	94.6%
	185
	7.89 
	-10.1 
	-8.3 

	16. 
	CHEMBL3897231
	94.2%
	185
	8.05 
	-9.3 
	-8.1 

	17. 
	CHEMBL3967326
	94.1%
	185
	8.06 
	-9.6 
	-8.0 

	18. 
	CHEMBL3955660
	93.9%
	185
	8.30 
	-10.2 
	-8.0 

	19. 
	CHEMBL3895621
	92.8%
	185
	8.36 
	-9.8 
	-8.0 

	20. 
	CHEMBL3956871
	89.5%
	185
	8.04 
	-9.7 
	-8.3 

	21. 
	CHEMBL3950786
	86.9%
	185
	8.02 
	-9.9 
	-8.3 

	22. 
	CHEMBL3959561
	85.4%
	185
	8.10 
	-9.6 
	-8.1 

	23. 
	ZINC000012163684
	84.5%
	185
	7.96 
	-9.0 
	-7.6 

	24. 
	CHEMBL3988798
	61.1%
	185
	8.96 
	-8.9 
	-8.6 

	25. 
	CHEMBL4065697
	99.9%
	190
	8.04 
	-9.6 
	-7.2 

	26. 
	CHEMBL4082856
	99.9%
	190
	8.04 
	-9.8 
	-7.6 

	27. 
	CHEMBL4066983
	99.9%
	190
	8.02 
	-9.5 
	-7.4 

	28. 
	CHEMBL3939472
	99.9%
	190
	7.71 
	-8.2 
	-7.4 

	29. 
	CHEMBL3944850
	99.9%
	190
	7.69 
	-9.7 
	-6.9 

	30. 
	CHEMBL3953571
	99.9%
	190
	7.67 
	-9.4 
	-7.2 

	31. 
	CHEMBL3928102
	99.9%
	190
	7.65 
	-9.2 
	-7.3 

	32. 
	CHEMBL3982282
	99.9%
	190
	7.50 
	-8.3 
	-7.2 

	33. 
	CHEMBL4098877
	99.8%
	190
	8.04 
	-9.9 
	-7.2 

	34. 
	ZINC000220966210
	99.8%
	190
	8.04 
	-9.9 
	-7.2 

	35. 
	CHEMBL3977482
	99.8%
	190
	7.92 
	-9.6 
	-6.9 

	36. 
	CHEMBL3985716
	99.8%
	190
	7.81 
	-8.7 
	-7.0 

	37. 
	CHEMBL3953703
	99.8%
	190
	7.79 
	-8.9 
	-7.1 

	38. 
	CHEMBL4108202
	99.8%
	190
	7.79 
	-9.2 
	-7.1 

	39. 
	CHEMBL3917266
	99.8%
	190
	7.76 
	-8.8 
	-7.5 

	40. 
	CHEMBL4113360
	99.8%
	190
	7.76 
	-8.8 
	-7.3 

	41. 
	CHEMBL3962713
	99.8%
	190
	7.73 
	-9.6 
	-6.8 

	42. 
	CHEMBL4111923
	99.8%
	190
	7.67 
	-9.3 
	-7.1 

	43. 
	CHEMBL3948696
	99.8%
	190
	7.67 
	-9.6 
	-7.2 

	44. 
	CHEMBL3901271
	99.8%
	190
	7.52 
	-9.8 
	-7.0 

	45. 
	CHEMBL3978913
	99.8%
	190
	7.49 
	-9.2 
	-7.1 

	46. 
	CHEMBL3937176
	99.8%
	190
	7.48 
	-9.1 
	-7.1 

	47. 
	CHEMBL4113764
	99.8%
	190
	7.48 
	-9.0 
	-6.9 

	48. 
	CHEMBL3935320
	99.8%
	190
	7.48 
	-9.4 
	-7.4 

	49. 
	CHEMBL3936066
	99.8%
	190
	7.25 
	-9.2 
	-6.9 

	50. 
	CHEMBL3928556
	99.8%
	190
	7.23 
	-9.1 
	-7.0 

	51. 
	CHEMBL4111764
	99.8%
	190
	7.23 
	-8.9 
	-6.8 

	52. 
	CHEMBL3951097
	99.7%
	190
	7.80 
	-9.1 
	-7.3 

	53. 
	CHEMBL3948671
	99.7%
	190
	7.77 
	-9.7 
	-7.3 

	54. 
	CHEMBL4111865
	99.7%
	190
	7.76 
	-8.9 
	-7.4 

	55. 
	CHEMBL4114340
	99.7%
	190
	7.76 
	-8.9 
	-7.3 

	56. 
	CHEMBL3891819
	99.7%
	190
	7.75 
	-9.3 
	-7.3 

	57. 
	CHEMBL3912556
	99.7%
	190
	7.74 
	-9.1 
	-7.7 

	58. 
	CHEMBL4114347
	99.7%
	190
	7.74 
	-9.1 
	-7.5 

	59. 
	CHEMBL3922207
	99.7%
	190
	7.69 
	-8.6 
	-7.5 

	60. 
	CHEMBL3975412
	99.7%
	190
	7.58 
	-9.3 
	-7.1 

	61. 
	CHEMBL3895221
	99.7%
	190
	7.56 
	-9.0 
	-7.2 

	62. 
	CHEMBL4114530
	99.7%
	190
	7.56 
	-9.0 
	-7.0 

	63. 
	CHEMBL4060044
	99.7%
	190
	6.83 
	-8.6 
	-6.2 

	64. 
	CHEMBL3932649
	99.6%
	190
	7.79 
	-9.9 
	-7.7 

	65. 
	CHEMBL4108658
	99.6%
	190
	7.69 
	-8.5 
	-7.3 

	66. 
	CHEMBL3965950
	99.6%
	190
	7.67 
	-8.7 
	-7.5 

	67. 
	CHEMBL3939517
	99.6%
	190
	7.61 
	-9.3 
	-7.0 

	68. 
	CHEMBL3933137
	99.6%
	190
	7.55 
	-8.3 
	-7.5 

	69. 
	CHEMBL4113347
	99.6%
	190
	7.54 
	-9.1 
	-7.0 

	70. 
	CHEMBL3933109
	99.6%
	190
	7.48 
	-9.7 
	-7.5 

	71. 
	CHEMBL4113861
	99.6%
	190
	7.48 
	-9.7 
	-7.2 

	72. 
	CHEMBL3951996
	99.6%
	190
	7.33 
	-9.3 
	-6.4 

	73. 
	CHEMBL3940938
	99.6%
	190
	7.24 
	-10.1 
	-7.6 

	74. 
	CHEMBL4114275
	99.6%
	190
	7.07 
	-9.5 
	-7.0 

	75. 
	CHEMBL3954916
	99.6%
	190
	7.04 
	-10.9 
	-7.2 

	76. 
	CHEMBL4177349
	99.5%
	190
	8.49 
	-9.5 
	-7.9 

	77. 
	CHEMBL3935021
	99.5%
	190
	7.87 
	-9.3 
	-7.4 

	78. 
	CHEMBL3975433
	99.5%
	190
	7.66 
	-8.7 
	-7.4 

	79. 
	CHEMBL3946153
	99.5%
	190
	7.54 
	-9.5 
	-6.6 

	80. 
	CHEMBL3979339
	99.5%
	190
	7.42 
	-10.2 
	-7.6 

	81. 
	CHEMBL3949695
	99.5%
	190
	7.22 
	-10.1 
	-7.9 

	82. 
	CHEMBL3932912
	99.5%
	190
	7.14 
	-10.3 
	-7.6 

	83. 
	CHEMBL3949950
	99.4%
	190
	7.79 
	-8.8 
	-7.3 

	84. 
	CHEMBL3971726
	99.4%
	190
	7.66 
	-8.7 
	-7.4 

	85. 
	CHEMBL3898450
	99.4%
	190
	7.53 
	-10.5 
	-7.5 

	86. 
	CHEMBL3926502
	99.4%
	190
	7.38 
	-10.4 
	-7.4 

	87. 
	CHEMBL3946947
	99.4%
	190
	7.32 
	-10.4 
	-7.5 

	88. 
	CHEMBL3894116
	99.4%
	190
	7.20 
	-10.1 
	-7.2 

	89. 
	CHEMBL3920769
	99.3%
	190
	8.08 
	-8.7 
	-7.6 

	90. 
	CHEMBL3897235
	99.2%
	190
	7.78 
	-9.3 
	-7.2 

	91. 
	CHEMBL3931365
	99.2%
	190
	7.74 
	-9.3 
	-7.2 

	92. 
	CHEMBL3963291
	99.2%
	190
	7.72 
	-10.0 
	-7.6 

	93. 
	CHEMBL4560589
	99.2%
	190
	7.71 
	-9.7 
	-6.7 

	94. 
	CHEMBL3960072
	99.2%
	190
	7.54 
	-10.2 
	-7.6 

	95. 
	CHEMBL3895733
	99.2%
	190
	7.32 
	-9.8 
	-7.9 

	96. 
	CHEMBL3980416
	99.2%
	190
	7.12 
	-9.7 
	-7.5 

	97. 
	CHEMBL3914163
	99.1%
	190
	7.74 
	-8.8 
	-8.1 

	98. 
	CHEMBL3911871
	99.1%
	190
	7.53 
	-9.7 
	-6.8 

	99. 
	CHEMBL3972366
	99.1%
	190
	7.50 
	-9.9 
	-7.8 

	100. 
	CHEMBL3914976
	99.1%
	190
	7.46 
	-9.9 
	-7.4 

	101. 
	CHEMBL3946757
	99.1%
	190
	7.34 
	-10.3 
	-7.5 

	102. 
	CHEMBL3931097
	99.0%
	190
	7.57 
	-9.9 
	-7.4 

	103. 
	CHEMBL3909057
	98.9%
	190
	7.71 
	-10.9 
	-7.8 

	104. 
	CHEMBL3968354
	98.9%
	190
	7.70 
	-10.0 
	-6.9 

	105. 
	CHEMBL3917993
	98.9%
	190
	7.34 
	-10.0 
	-7.6 

	106. 
	CHEMBL3967666
	98.9%
	190
	7.30 
	-9.9 
	-7.7 

	107. 
	CHEMBL3893444
	98.8%
	190
	7.92 
	-8.9 
	-7.7 

	108. 
	CHEMBL3957927
	98.8%
	190
	7.87 
	-9.9 
	-8.1 

	109. 
	CHEMBL4114714
	98.8%
	190
	7.27 
	-9.7 
	-7.0 

	110. 
	CHEMBL3979762
	98.8%
	190
	7.24 
	-10.1 
	-7.9 

	111. 
	CHEMBL3951760
	98.7%
	190
	8.23 
	-9.5 
	-7.6 

	112. 
	CHEMBL3937664
	98.7%
	190
	7.92 
	-9.5 
	-7.4 

	113. 
	CHEMBL3919142
	98.7%
	190
	7.89 
	-10.1 
	-7.9 

	114. 
	CHEMBL3981433
	98.7%
	190
	7.81 
	-9.8 
	-7.8 

	115. 
	CHEMBL3909904
	98.7%
	190
	7.30 
	-9.8 
	-7.9 

	116. 
	CHEMBL4110232
	98.7%
	190
	7.30 
	-9.7 
	-7.6 

	117. 
	CHEMBL3900243
	98.6%
	190
	7.98 
	-9.2 
	-7.5 

	118. 
	CHEMBL4107421
	98.6%
	190
	7.94 
	-9.8 
	-7.9 

	119. 
	CHEMBL3924286
	98.6%
	190
	7.60 
	-9.6 
	-7.4 

	120. 
	CHEMBL3942557
	98.6%
	190
	7.41 
	-10.0 
	-7.5 

	121. 
	CHEMBL3894715
	98.6%
	190
	7.30 
	-10.5 
	-7.4 

	122. 
	CHEMBL3953830
	98.5%
	190
	7.22 
	-8.5 
	-8.1 

	123. 
	CHEMBL3950409
	98.4%
	190
	8.09 
	-9.4 
	-7.5 

	124. 
	CHEMBL3942829
	98.4%
	190
	7.87 
	-8.9 
	-7.9 

	125. 
	CHEMBL3901579
	98.4%
	190
	7.85 
	-9.8 
	-7.6 

	126. 
	CHEMBL3950303
	98.4%
	190
	7.66 
	-8.8 
	-7.4 

	127. 
	CHEMBL3901269
	98.4%
	190
	7.60 
	-10.8 
	-7.8 

	128. 
	CHEMBL3932528
	98.4%
	190
	7.59 
	-10.9 
	-7.8 

	129. 
	CHEMBL3917197
	98.4%
	190
	7.56 
	-10.0 
	-7.4 

	130. 
	CHEMBL3948540
	98.4%
	190
	7.40 
	-9.8 
	-7.4 

	131. 
	CHEMBL3950044
	98.3%
	190
	8.22 
	-9.9 
	-7.2 

	132. 
	CHEMBL3924185
	98.3%
	190
	7.47 
	-9.0 
	-7.6 

	133. 
	CHEMBL3904489
	98.3%
	190
	7.46 
	-9.2 
	-7.6 

	134. 
	CHEMBL3890121
	98.2%
	190
	7.79 
	-8.6 
	-8.0 

	135. 
	CHEMBL3929219
	98.2%
	190
	7.45 
	-10.4 
	-7.7 

	136. 
	CHEMBL3944061
	98.2%
	190
	7.33 
	-9.9 
	-7.7 

	137. 
	CHEMBL3954911
	98.2%
	190
	6.96 
	-10.1 
	-7.3 

	138. 
	CHEMBL3980263
	98.1%
	190
	7.37 
	-8.7 
	-7.5 

	139. 
	CHEMBL3890072
	98.0%
	190
	7.31 
	-9.9 
	-7.3 

	140. 
	CHEMBL3943668
	98.0%
	190
	7.21 
	-10.3 
	-7.9 

	141. 
	CHEMBL3908720
	97.9%
	190
	7.67 
	-9.1 
	-7.9 

	142. 
	CHEMBL3921329
	97.9%
	190
	7.56 
	-10.2 
	-7.5 

	143. 
	CHEMBL3959075
	97.9%
	190
	7.43 
	-9.9 
	-7.7 

	144. 
	CHEMBL4107947
	97.9%
	190
	7.16 
	-9.3 
	-7.5 

	145. 
	CHEMBL3958879
	97.9%
	190
	7.09 
	-10.5 
	-7.5 

	146. 
	CHEMBL3903923
	97.8%
	190
	8.30 
	-9.5 
	-7.8 

	147. 
	CHEMBL3967517
	97.8%
	190
	8.06 
	-8.9 
	-8.4 

	148. 
	CHEMBL3931530
	97.8%
	190
	7.77 
	-9.5 
	-7.6 

	149. 
	CHEMBL3951349
	97.8%
	190
	7.52 
	-8.7 
	-7.5 

	150. 
	CHEMBL3966383
	97.8%
	190
	7.52 
	-8.6 
	-7.7 

	151. 
	CHEMBL3895039
	97.7%
	190
	7.80 
	-9.8 
	-7.4 

	152. 
	CHEMBL3907065
	97.7%
	190
	7.60 
	-9.0 
	-8.1 

	153. 
	CHEMBL3910233
	97.7%
	190
	7.49 
	-10.2 
	-7.6 

	154. 
	CHEMBL3891016
	97.7%
	190
	7.45 
	-10.1 
	-7.7 

	155. 
	CHEMBL3959252
	97.6%
	190
	7.25 
	-10.1 
	-7.9 

	156. 
	CHEMBL3902073
	97.6%
	190
	7.16 
	-9.5 
	-7.6 

	157. 
	CHEMBL3934846
	97.5%
	190
	7.86 
	-8.5 
	-7.7 

	158. 
	CHEMBL4074145
	97.5%
	190
	7.48 
	-9.7 
	-6.7 

	159. 
	CHEMBL3934167
	97.4%
	190
	7.72 
	-9.3 
	-7.9 

	160. 
	CHEMBL3936589
	97.4%
	190
	7.58 
	-8.7 
	-7.7 

	161. 
	ZINC000065491576
	97.4%
	190
	6.60 
	-7.4 
	-5.7 

	162. 
	CHEMBL3974673
	97.3%
	190
	7.94 
	-9.3 
	-7.9 

	163. 
	CHEMBL3922699
	97.3%
	190
	7.60 
	-9.6 
	-8.3 

	164. 
	CHEMBL4106457
	97.3%
	190
	7.46 
	-9.4 
	-7.6 

	165. 
	CHEMBL3942757
	97.3%
	190
	7.11 
	-10.1 
	-7.7 

	166. 
	CHEMBL3893371
	97.2%
	190
	8.28 
	-10.0 
	-7.8 

	167. 
	CHEMBL3896174
	97.2%
	190
	7.89 
	-8.9 
	-8.4 

	168. 
	CHEMBL3892058
	97.2%
	190
	7.82 
	-8.7 
	-7.8 

	169. 
	CHEMBL3920983
	97.2%
	190
	7.61 
	-8.8 
	-8.0 

	170. 
	CHEMBL3959543
	97.2%
	190
	7.37 
	-10.3 
	-7.6 

	171. 
	CHEMBL4113317
	97.2%
	190
	7.25 
	-9.8 
	-7.6 

	172. 
	CHEMBL3932856
	97.1%
	190
	8.02 
	-9.7 
	-7.4 

	173. 
	CHEMBL3980002
	97.1%
	190
	7.79 
	-8.8 
	-7.7 

	174. 
	CHEMBL4100904
	97.1%
	190
	7.32 
	-9.5 
	-7.2 

	175. 
	CHEMBL3958420
	97.0%
	190
	7.95 
	-9.7 
	-7.9 

	176. 
	CHEMBL3928159
	96.9%
	190
	7.76 
	-11.1 
	-8.2 

	177. 
	CHEMBL3963980
	96.8%
	190
	7.99 
	-9.1 
	-7.3 

	178. 
	CHEMBL3915706
	96.8%
	190
	7.62 
	-9.5 
	-8.3 

	179. 
	CHEMBL3971024
	96.8%
	190
	7.33 
	-10.4 
	-7.9 

	180. 
	CHEMBL3975665
	96.8%
	190
	7.27 
	-9.8 
	-7.7 

	181. 
	CHEMBL3964216
	96.7%
	190
	8.88 
	-9.7 
	-8.9 

	182. 
	CHEMBL3939653
	96.7%
	190
	8.35 
	-9.7 
	-8.6 

	183. 
	CHEMBL3946347
	96.7%
	190
	7.52 
	-9.9 
	-8.3 

	184. 
	CHEMBL3953035
	96.7%
	190
	6.86 
	-9.0 
	-7.0 

	185. 
	CHEMBL3909835
	96.6%
	190
	7.63 
	-9.1 
	-7.6 

	186. 
	CHEMBL3951356
	96.6%
	190
	7.31 
	-10.4 
	-8.0 

	187. 
	ZINC000019771238
	96.6%
	190
	6.56 
	-9.0 
	-6.3 

	188. 
	CHEMBL3919816
	96.4%
	190
	8.09 
	-8.8 
	-8.3 

	189. 
	ZINC000426517960
	96.4%
	190
	6.79 
	-8.1 
	-5.5 

	190. 
	CHEMBL3925427
	96.2%
	190
	7.39 
	-10.1 
	-8.1 

	191. 
	CHEMBL3972368
	96.1%
	190
	7.26 
	-10.4 
	-7.5 

	192. 
	CHEMBL3900144
	96.0%
	190
	7.65 
	-10.9 
	-8.1 

	193. 
	CHEMBL3905784
	95.9%
	190
	8.45 
	-9.7 
	-8.2 

	194. 
	CHEMBL3964546
	95.9%
	190
	8.12 
	-9.5 
	-7.8 

	195. 
	CHEMBL3930335
	95.9%
	190
	7.98 
	-9.7 
	-7.4 

	196. 
	CHEMBL3893499
	95.9%
	190
	7.23 
	-10.4 
	-7.4 

	197. 
	CHEMBL3922591
	95.8%
	190
	7.67 
	-9.2 
	-7.4 

	198. 
	ZINC000215073366
	95.8%
	190
	6.36 
	-7.9 
	-5.4 

	199. 
	CHEMBL3984695
	95.6%
	190
	7.54 
	-10.0 
	-7.7 

	200. 
	CHEMBL3902903
	95.5%
	190
	7.40 
	-9.6 
	-8.0 

	201. 
	CHEMBL3904679
	95.5%
	190
	7.33 
	-10.1 
	-7.8 

	202. 
	CHEMBL3948602
	95.4%
	190
	7.77 
	-9.4 
	-8.0 

	203. 
	CHEMBL3970173
	95.3%
	190
	7.58 
	-9.6 
	-7.9 

	204. 
	CHEMBL3984092
	95.3%
	190
	7.30 
	-10.2 
	-7.7 

	205. 
	CHEMBL1644596
	95.2%
	190
	7.61 
	-9.4 
	-8.2 

	206. 
	CHEMBL3915899
	95.1%
	190
	8.48 
	-8.8 
	-8.1 

	207. 
	CHEMBL4102839
	95.1%
	190
	6.79 
	-9.1 
	-6.6 

	208. 
	CHEMBL3898825
	94.9%
	190
	8.40 
	-8.7 
	-8.0 

	209. 
	ZINC000065460030
	94.9%
	190
	7.05 
	-6.9 
	-6.2 

	210. 
	ZINC000426668942
	94.9%
	190
	6.40 
	-7.3 
	-5.5 

	211. 
	ZINC000065395971
	94.8%
	190
	7.21 
	-7.8 
	-5.6 

	212. 
	CHEMBL3968941
	94.7%
	190
	7.71 
	-9.7 
	-7.3 

	213. 
	CHEMBL1644594
	94.7%
	190
	7.58 
	-9.5 
	-7.8 

	214. 
	CHEMBL3900844
	94.7%
	190
	7.26 
	-9.3 
	-8.0 

	215. 
	ZINC000072373254
	94.6%
	190
	7.54 
	-9.1 
	-6.5 

	216. 
	ZINC000097610006
	94.6%
	190
	6.75 
	-8.4 
	-5.6 

	217. 
	CHEMBL3933018
	94.4%
	190
	8.00 
	-9.5 
	-7.5 

	218. 
	CHEMBL3931593
	92.5%
	190
	7.95 
	-9.4 
	-8.7 

	219. 
	CHEMBL3906334
	88.5%
	190
	8.04 
	-9.6 
	-7.8 

	220. 
	CHEMBL3931371
	52.6%
	262
	9.00 
	-8.9 
	-7.9 

	221. 
	CHEMBL2012582
	99.9%
	4K4
	8.01 
	-9.7 
	-8.1 

	222. 
	CHEMBL1673049
	99.5%
	4K4
	8.11 
	-9.5 
	-7.5 

	223. 
	CHEMBL4647792
	99.4%
	4K4
	8.17 
	-10.0 
	-8.1 

	224. 
	CHEMBL4646882
	99.4%
	4K4
	7.60 
	-9.8 
	-7.8 

	225. 
	CHEMBL2381340
	99.3%
	4K4
	8.20 
	-10.1 
	-7.7 

	226. 
	CHEMBL1673043
	98.5%
	4K4
	7.28 
	-10.4 
	-7.9 

	227. 
	CHEMBL2381339
	98.4%
	4K4
	7.86 
	-10.0 
	-7.6 

	228. 
	CHEMBL4648454
	98.3%
	4K4
	7.43 
	-10.3 
	-8.7 

	229. 
	CHEMBL4541479
	98.1%
	4K4
	8.61 
	-9.1 
	-8.5 

	230. 
	CHEMBL3409458
	95.7%
	4K4
	7.85 
	-10.7 
	-8.0 

	231. 
	CHEMBL4641234
	94.6%
	4K4
	7.14 
	-10.4 
	-7.3 

	232. 
	CHEMBL4644196
	94.4%
	4K4
	8.22 
	-9.9 
	-9.0 

	233. 
	CHEMBL4218106
	93.2%
	4K4
	7.99 
	-9.1 
	-7.7 

	234. 
	CHEMBL3609304
	93.1%
	4K4
	8.12 
	-9.3 
	-8.1 

	235. 
	CHEMBL4202820
	93.1%
	4K4
	7.99 
	-9.3 
	-8.4 

	236. 
	CHEMBL3609299
	92.9%
	4K4
	8.22 
	-9.6 
	-8.5 

	237. 
	CHEMBL1715984
	92.6%
	4K4
	8.12 
	-9.1 
	-7.7 

	238. 
	CHEMBL1728743
	92.4%
	4K4
	8.18 
	-8.5 
	-8.3 

	239. 
	CHEMBL4648786
	92.4%
	4K4
	7.96 
	-10.9 
	-8.4 

	240. 
	CHEMBL4551421
	92.2%
	4K4
	7.98 
	-9.0 
	-8.1 

	241. 
	CHEMBL4214823
	91.9%
	4K4
	8.35 
	-9.3 
	-8.3 

	242. 
	CHEMBL4552957
	91.8%
	4K4
	8.20 
	-9.1 
	-8.2 

	243. 
	CHEMBL4464826
	91.8%
	4K4
	7.98 
	-8.9 
	-8.1 

	244. 
	CHEMBL4436006
	91.6%
	4K4
	8.33 
	-9.2 
	-9.0 

	245. 
	CHEMBL4457809
	91.5%
	4K4
	8.46 
	-8.6 
	-8.5 

	246. 
	CHEMBL4468126
	91.5%
	4K4
	8.10 
	-9.0 
	-7.8 

	247. 
	CHEMBL3823016
	91.5%
	4K4
	7.95 
	-9.8 
	-8.5 

	248. 
	CHEMBL1706173
	91.1%
	4K4
	8.33 
	-9.1 
	-8.8 

	249. 
	CHEMBL1736406
	89.4%
	4K4
	8.50 
	-9.6 
	-9.2 

	250. 
	CHEMBL3609308
	89.2%
	4K4
	8.27 
	-9.9 
	-8.5 

	251. 
	CHEMBL4469756
	89.0%
	4K4
	8.48 
	-9.7 
	-8.6 

	252. 
	CHEMBL4206381
	88.9%
	4K4
	8.35 
	-9.5 
	-8.1 

	253. 
	CHEMBL4437749
	88.9%
	4K4
	8.24 
	-9.2 
	-8.2 

	254. 
	CHEMBL3824246
	87.2%
	4K4
	8.05 
	-9.6 
	-9.0 

	255. 
	CHEMBL4557065
	73.9%
	4K4
	9.32 
	-9.5 
	-9.6 

	256. 
	CHEMBL4441745
	69.4%
	4K4
	8.95 
	-8.5 
	-9.4 

	257. 
	CHEMBL530350
	67.6%
	4K4
	9.65 
	-10.5 
	-8.9 

	258. 
	CHEMBL3781013
	66.0%
	4K4
	9.13 
	-9.4 
	-9.3 

	259. 
	CHEMBL3780478
	62.5%
	4K4
	9.60 
	-10.0 
	-9.3 

	260. 
	CHEMBL450919
	62.0%
	4K4
	9.01 
	-10.3 
	-10.0 

	261. 
	CHEMBL3689932
	61.4%
	4K4
	9.09 
	-9.6 
	-9.6 

	262. 
	CHEMBL3780377
	58.4%
	4K4
	8.97 
	-10.0 
	-9.4 

	263. 
	CHEMBL3689911
	58.1%
	4K4
	9.11 
	-10.6 
	-9.4 

	264. 
	CHEMBL3765689
	58.1%
	4K4
	9.07 
	-8.8 
	-7.1 

	265. 
	CHEMBL66177
	57.2%
	4K4
	9.71 
	-9.6 
	-8.1 

	266. 
	CHEMBL3651839
	56.3%
	4K4
	9.11 
	-9.4 
	-9.2 

	267. 
	CHEMBL303684
	56.0%
	4K4
	9.09 
	-9.0 
	-7.9 

	268. 
	CHEMBL3781678
	55.2%
	4K4
	9.46 
	-9.7 
	-9.1 

	269. 
	CHEMBL3780628
	55.0%
	4K4
	9.35 
	-9.7 
	-9.3 

	270. 
	CHEMBL2048080
	54.8%
	4K4
	9.09 
	-9.8 
	-9.1 

	271. 
	CHEMBL70133
	54.0%
	4K4
	9.94 
	-9.3 
	-8.5 

	272. 
	CHEMBL2047969
	53.4%
	4K4
	9.05 
	-9.8 
	-8.2 

	273. 
	CHEMBL1183955
	53.3%
	4K4
	10.40 
	-8.7 
	-7.4 

	274. 
	CHEMBL325578
	53.3%
	4K4
	10.40 
	-7.9 
	-7.6 

	275. 
	CHEMBL505915
	52.5%
	4K4
	9.00 
	-9.8 
	-9.9 

	276. 
	CHEMBL4516770
	52.1%
	4K4
	9.09 
	-10.3 
	-9.7 

	277. 
	CHEMBL3651836
	52.1%
	4K4
	9.03 
	-9.4 
	-9.3 

	278. 
	CHEMBL3091578
	51.1%
	4K4
	9.00 
	-10.3 
	-10.1 

	279. 
	CHEMBL4460717
	50.4%
	4K4
	9.10 
	-10.6 
	-10.0 

	280. 
	CHEMBL4442043
	50.4%
	4K4
	9.09 
	-10.4 
	-10.1 

	281. 
	CHEMBL1964269
	50.2%
	4K4
	9.90 
	-9.7 
	-10.2 

	282. 
	CHEMBL2178135
	99.9%
	4K5
	7.82 
	-8.7 
	-7.0 

	283. 
	CHEMBL2178134
	99.9%
	4K5
	7.71 
	-7.9 
	-6.9 

	284. 
	ZINC000095578650
	99.9%
	4K5
	7.71 
	-7.9 
	-7.1 

	285. 
	CHEMBL2178140
	99.8%
	4K5
	8.33 
	-7.9 
	-8.0 

	286. 
	CHEMBL3643990
	99.8%
	4K5
	8.27 
	-7.9 
	-7.2 

	287. 
	CHEMBL2178133
	99.8%
	4K5
	7.79 
	-8.1 
	-7.2 

	288. 
	CHEMBL3643985
	99.8%
	4K5
	7.58 
	-7.4 
	-7.1 

	289. 
	CHEMBL3641897
	99.8%
	4K5
	7.53 
	-7.9 
	-6.8 

	290. 
	CHEMBL3643988
	99.8%
	4K5
	7.41 
	-7.3 
	-7.2 

	291. 
	CHEMBL3643981
	99.7%
	4K5
	8.37 
	-8.1 
	-7.2 

	292. 
	CHEMBL2178132
	99.7%
	4K5
	7.62 
	-7.8 
	-6.9 

	293. 
	CHEMBL3641907
	99.7%
	4K5
	7.52 
	-7.7 
	-6.9 

	294. 
	CHEMBL3643989
	99.7%
	4K5
	7.48 
	-7.6 
	-7.2 

	295. 
	CHEMBL3643987
	99.6%
	4K5
	7.73 
	-7.9 
	-7.2 

	296. 
	CHEMBL3643984
	99.6%
	4K5
	7.67 
	-7.4 
	-7.5 

	297. 
	CHEMBL3641902
	99.5%
	4K5
	8.11 
	-8.1 
	-6.8 

	298. 
	CHEMBL3641903
	99.5%
	4K5
	7.93 
	-8.3 
	-6.8 

	299. 
	CHEMBL3641898
	99.5%
	4K5
	7.58 
	-8.1 
	-7.0 

	300. 
	CHEMBL3643983
	99.5%
	4K5
	7.34 
	-7.5 
	-6.8 

	301. 
	CHEMBL3641904
	99.4%
	4K5
	8.08 
	-9.0 
	-7.3 

	302. 
	CHEMBL3980168
	99.4%
	4K5
	7.97 
	-8.1 
	-7.4 

	303. 
	CHEMBL3643986
	99.3%
	4K5
	7.80 
	-7.7 
	-7.3 

	304. 
	CHEMBL3641901
	99.3%
	4K5
	7.73 
	-7.8 
	-7.1 

	305. 
	CHEMBL3897571
	99.3%
	4K5
	7.59 
	-7.8 
	-7.2 

	306. 
	CHEMBL2171745
	99.3%
	4K5
	7.59 
	-7.7 
	-7.0 

	307. 
	CHEMBL3641880
	99.1%
	4K5
	7.92 
	-8.6 
	-6.9 

	308. 
	CHEMBL3643982
	99.1%
	4K5
	7.41 
	-7.4 
	-7.0 

	309. 
	CHEMBL3641879
	99.0%
	4K5
	8.16 
	-8.2 
	-6.9 

	310. 
	CHEMBL3643958
	99.0%
	4K5
	7.82 
	-7.9 
	-7.5 

	311. 
	CHEMBL3643967
	99.0%
	4K5
	7.71 
	-7.7 
	-7.3 

	312. 
	CHEMBL3643964
	98.9%
	4K5
	7.34 
	-8.4 
	-6.7 

	313. 
	CHEMBL2178130
	98.9%
	4K5
	7.11 
	-8.6 
	-6.8 

	314. 
	CHEMBL3947841
	98.8%
	4K5
	8.06 
	-8.2 
	-7.2 

	315. 
	CHEMBL3643951
	98.7%
	4K5
	8.05 
	-7.6 
	-7.3 

	316. 
	CHEMBL3643956
	98.6%
	4K5
	8.18 
	-8.7 
	-7.2 

	317. 
	CHEMBL3643971
	98.6%
	4K5
	7.83 
	-8.0 
	-7.4 

	318. 
	CHEMBL3694817
	98.6%
	4K5
	7.19 
	-8.4 
	-7.2 

	319. 
	CHEMBL3643960
	98.5%
	4K5
	7.38 
	-7.9 
	-7.0 

	320. 
	CHEMBL2178125
	98.2%
	4K5
	7.66 
	-8.1 
	-6.9 

	321. 
	CHEMBL3643959
	98.2%
	4K5
	7.48 
	-8.2 
	-6.8 

	322. 
	CHEMBL2178141
	98.2%
	4K5
	7.17 
	-8.2 
	-7.1 

	323. 
	CHEMBL3954199
	98.1%
	4K5
	7.54 
	-8.0 
	-7.0 

	324. 
	CHEMBL2178124
	98.0%
	4K5
	7.73 
	-8.3 
	-7.1 

	325. 
	CHEMBL3641895
	98.0%
	4K5
	7.53 
	-8.2 
	-6.8 

	326. 
	CHEMBL3643972
	97.9%
	4K5
	7.86 
	-8.4 
	-7.2 

	327. 
	CHEMBL3694816
	97.8%
	4K5
	7.26 
	-8.2 
	-7.3 

	328. 
	CHEMBL3641853
	97.7%
	4K5
	7.26 
	-8.2 
	-7.4 

	329. 
	CHEMBL3643945
	97.3%
	4K5
	7.65 
	-8.2 
	-6.5 

	330. 
	CHEMBL3694815
	97.3%
	4K5
	7.22 
	-8.3 
	-7.2 

	331. 
	CHEMBL3694812
	97.3%
	4K5
	7.08 
	-8.5 
	-6.9 

	332. 
	CHEMBL2178131
	96.4%
	4K5
	7.60 
	-8.3 
	-6.8 

	333. 
	CHEMBL3643955
	96.2%
	4K5
	6.94 
	-8.7 
	-6.5 

	334. 
	CHEMBL3639428
	96.1%
	4K5
	7.88 
	-7.7 
	-7.0 

	335. 
	CHEMBL2178128
	95.9%
	4K5
	7.31 
	-8.6 
	-7.2 

	336. 
	CHEMBL2178138
	95.4%
	4K5
	7.61 
	-8.0 
	-7.3 

	337. 
	CHEMBL2178127
	95.4%
	4K5
	7.31 
	-8.6 
	-7.2 

	338. 
	CHEMBL3641887
	94.5%
	4K5
	8.41 
	-8.7 
	-7.1 

	339. 
	CHEMBL3641888
	91.5%
	4K5
	8.72 
	-8.4 
	-7.7 

	340. 
	CHEMBL3643968
	90.8%
	4K5
	8.11 
	-7.9 
	-7.7 

	341. 
	CHEMBL3641849
	88.0%
	4K5
	8.34 
	-8.0 
	-8.2 

	342. 
	CHEMBL3657364
	87.3%
	4K5
	8.34 
	-10.0 
	-8.0 

	343. 
	CHEMBL3657393
	87.3%
	4K5
	8.34 
	-10.1 
	-9.1 

	344. 
	CHEMBL3657363
	87.2%
	4K5
	8.35 
	-10.5 
	-8.9 

	345. 
	CHEMBL3665870
	68.6%
	4K5
	9.09 
	-9.6 
	-8.8 

	346. 
	CHEMBL3657368
	62.6%
	4K5
	9.00 
	-9.7 
	-9.2 

	347. 
	CHEMBL4636607
	58.2%
	4K5
	13.62 
	-9.2 
	-9.8 

	348. 
	CHEMBL3694099
	56.0%
	4K5
	9.41 
	-9.8 
	-10.0 

	349. 
	CHEMBL3665909
	54.1%
	4K5
	9.30 
	-9.8 
	-9.0 

	350. 
	CHEMBL3665896
	54.1%
	4K5
	8.95 
	-9.6 
	-8.9 

	351. 
	CHEMBL3694074
	51.7%
	4K5
	9.46 
	-9.8 
	-10.0 

	352. 
	CHEMBL3665921
	51.5%
	4K5
	8.97 
	-9.3 
	-8.4 

	353. 
	CHEMBL3665934
	51.3%
	4K5
	9.70 
	-9.6 
	-9.1 

	354. 
	CHEMBL3980456
	51.0%
	4K5
	9.18 
	-9.3 
	-7.9 

	355. 
	CHEMBL4543625
	50.8%
	4K5
	9.58 
	-9.8 
	-9.4 

	356. 
	CHEMBL3923482
	94.5%
	BWI
	7.52 
	-7.8 
	-6.5 

	357. 
	CHEMBL3935680
	51.0%
	YXD
	10.00 
	-9.6 
	-8.5 


Note: The values marked in blue mean higher scores of both pIC50-pred and docking.


[bookmark: _Hlk141188024]Table S11 128 Pharmacophore models with the features and the enrichment factor at a top percentage for the complexes of the four crystal structures (7MCK, 5OQ5, 7SUG and 4YZN) and the four diverse ligands (49, 185, 190 and 262) docked on the representative structure (7MCK)
	7MCK-YXD
	AR1
	AR2
	HA
	HD
	H1
	H2
	EF(5%)

	Ph0
	1
	1
	1
	1
	1
	1
	0.00 

	Ph1
	0
	1
	1
	1
	1
	1
	0.00 

	Ph2
	1
	0
	1
	1
	1
	1
	0.00 

	Ph3
	1
	1
	0
	1
	1
	1
	0.00 

	Ph4
	1
	1
	1
	0
	1
	1
	0.27 

	Ph5
	1
	1
	1
	1
	0
	1
	0.00 

	Ph6
	1
	1
	1
	1
	1
	0
	0.00 

	Ph7
	0
	0
	1
	1
	1
	1
	0.00 

	Ph8
	0
	1
	0
	1
	1
	1
	0.00 

	Ph9
	0
	1
	1
	0
	1
	1
	1.08 

	Ph10
	0
	1
	1
	1
	0
	1
	0.00 

	Ph11
	0
	1
	1
	1
	1
	0
	0.27 

	Ph12
	1
	0
	0
	1
	1
	1
	0.00 

	Ph13
	1
	0
	1
	0
	1
	1
	1.08 

	Ph14
	1
	0
	1
	1
	0
	1
	0.27 

	Ph15
	1
	0
	1
	1
	1
	0
	0.00 

	Ph16
	1
	1
	0
	0
	1
	1
	2.43 

	Ph17
	1
	1
	0
	1
	0
	1
	0.00 

	Ph18
	1
	1
	0
	1
	1
	0
	0.00 

	Ph19
	1
	1
	1
	0
	0
	1
	0.00 

	Ph20
	1
	1
	1
	0
	1
	0
	6.20 

	Ph21
	1
	1
	1
	1
	0
	0
	0.00 

	5OQ5-4K4
	HA
	HD
	H1
	H2
	H3
	H4
	EF(5%)

	Ph0
	1
	1
	1
	1
	1
	1
	0.00 

	Ph1
	0
	1
	1
	1
	1
	1
	0.00 

	Ph2
	1
	0
	1
	1
	1
	1
	0.00 

	Ph3
	1
	1
	0
	1
	1
	1
	1.08 

	Ph4
	1
	1
	1
	0
	1
	1
	0.00 

	Ph5
	1
	1
	1
	1
	0
	1
	1.62 

	Ph6
	1
	1
	1
	1
	1
	0
	0.00 

	Ph7
	0
	0
	1
	1
	1
	1
	0.00 

	Ph8
	0
	1
	0
	1
	1
	1
	2.43 

	Ph9
	0
	1
	1
	0
	1
	1
	0.00 

	Ph10
	0
	1
	1
	1
	0
	1
	3.78 

	Ph11
	0
	1
	1
	1
	1
	0
	4.85 

	Ph12
	1
	0
	0
	1
	1
	1
	4.59 

	Ph13
	1
	0
	1
	0
	1
	1
	0.00 

	Ph14
	1
	0
	1
	1
	0
	1
	0.54 

	Ph15
	1
	0
	1
	1
	1
	0
	0.81 

	Ph16
	1
	1
	0
	0
	1
	1
	4.32 

	Ph17
	1
	1
	0
	1
	0
	1
	18.0 

	Ph18
	1
	1
	0
	1
	1
	0
	10.7 

	Ph19
	1
	1
	1
	0
	0
	1
	4.59 

	Ph20
	1
	1
	1
	0
	1
	0
	0.81 

	Ph21
	1
	1
	1
	1
	0
	0
	9.98 

	7SUG-BWI
	AR1
	AR2
	HA
	HD
	H1
	H2
	EF(5%)

	Ph0
	1
	1
	1
	1
	1
	1
	0.00 

	Ph1
	0
	1
	1
	1
	1
	1
	0.00 

	Ph2
	1
	0
	1
	1
	1
	1
	7.55 

	Ph3
	1
	1
	0
	1
	1
	1
	0.00 

	Ph4
	1
	1
	1
	0
	1
	1
	0.00 

	Ph5
	1
	1
	1
	1
	0
	1
	0.00 

	Ph6
	1
	1
	1
	1
	1
	0
	4.05 

	Ph7
	0
	0
	1
	1
	1
	1
	9.17 

	Ph8
	0
	1
	0
	1
	1
	1
	5.66 

	Ph9
	0
	1
	1
	0
	1
	1
	8.36 

	Ph10
	0
	1
	1
	1
	0
	1
	0.54 

	Ph11
	0
	1
	1
	1
	1
	0
	4.32 

	Ph12
	1
	0
	0
	1
	1
	1
	6.47 

	Ph13
	1
	0
	1
	0
	1
	1
	13.7 

	Ph14
	1
	0
	1
	1
	0
	1
	11.6 

	Ph15
	1
	0
	1
	1
	1
	0
	20.2 

	Ph16
	1
	1
	0
	0
	1
	1
	0.27 

	Ph17
	1
	1
	0
	1
	0
	1
	0.00 

	Ph18
	1
	1
	0
	1
	1
	0
	5.12 

	Ph19
	1
	1
	1
	0
	0
	1
	2.97 

	Ph20
	1
	1
	1
	0
	1
	0
	5.12 

	Ph21
	1
	1
	1
	1
	0
	0
	11.6 

	4YZN-4K5
	HA
	HD
	H1
	H1
	H3
	
	EF(5%)

	Ph0
	1
	1
	1
	1
	1
	
	1.62 

	Ph1
	0
	1
	1
	1
	1
	
	3.78 

	Ph2
	1
	0
	1
	1
	1
	
	4.85 

	Ph3
	1
	1
	0
	1
	1
	
	4.05 

	Ph4
	1
	1
	1
	0
	1
	
	8.09 

	Ph5
	1
	1
	1
	1
	0
	
	2.16 

	7MCK-49
	AR
	HA1
	HA2
	H1
	H2
	
	EF(5%)

	Ph0
	1
	1
	1
	1
	1
	
	1.35

	Ph1
	0
	1
	1
	1
	1
	
	2.43

	Ph2
	1
	0
	1
	1
	1
	
	6.47

	Ph3
	1
	1
	0
	1
	1
	
	2.16

	Ph4
	1
	1
	1
	0
	1
	
	16.1

	Ph5
	1
	1
	1
	1
	0
	
	3.24

	7MCK-185
	AR
	HA1
	HA2
	H1
	H2
	H3
	EF(5%)

	Ph0
	1
	1
	1
	1
	1
	1
	0.00

	Ph1
	0
	1
	1
	1
	1
	1
	1.08

	Ph2
	1
	0
	1
	1
	1
	1
	4.05

	Ph3
	1
	1
	0
	1
	1
	1
	4.32

	Ph4
	1
	1
	1
	0
	1
	1
	0.81

	Ph5
	1
	1
	1
	1
	0
	1
	0.00

	Ph6
	1
	1
	1
	1
	1
	0
	0.00

	Ph7
	0
	0
	1
	1
	1
	1
	10.7

	Ph8
	0
	1
	0
	1
	1
	1
	18.3

	Ph9
	0
	1
	1
	0
	1
	1
	5.66

	Ph10
	0
	1
	1
	1
	0
	1
	6.20

	Ph11
	0
	1
	1
	1
	1
	0
	6.20

	Ph12
	1
	0
	0
	1
	1
	1
	8.63

	Ph13
	1
	0
	1
	0
	1
	1
	4.59

	Ph14
	1
	0
	1
	1
	0
	1
	8.63

	Ph15
	1
	0
	1
	1
	1
	0
	9.71

	Ph16
	1
	1
	0
	0
	1
	1
	6.47

	Ph17
	1
	1
	0
	1
	0
	1
	8.09

	Ph18
	1
	1
	0
	1
	1
	0
	10.2

	Ph19
	1
	1
	1
	0
	0
	1
	1.35

	Ph20
	1
	1
	1
	0
	1
	0
	1.08

	Ph21
	1
	1
	1
	1
	0
	0
	0.54

	7MCK-190
	AR
	HA
	HD
	H1
	H2
	H3
	EF(5%)

	Ph0
	1
	1
	1
	1
	1
	1
	0.00 

	Ph1
	0
	1
	1
	1
	1
	1
	0.00 

	Ph2
	1
	0
	1
	1
	1
	1
	0.00 

	Ph3
	1
	1
	0
	1
	1
	1
	0.00 

	Ph4
	1
	1
	1
	0
	1
	1
	0.00 

	Ph5
	1
	1
	1
	1
	0
	1
	0.00 

	Ph6
	1
	1
	1
	1
	1
	0
	0.00 

	Ph7
	0
	0
	1
	1
	1
	1
	15.3 

	Ph8
	0
	1
	0
	1
	1
	1
	5.66 

	Ph9
	0
	1
	1
	0
	1
	1
	0.00 

	Ph10
	0
	1
	1
	1
	0
	1
	0.00 

	Ph11
	0
	1
	1
	1
	1
	0
	2.70 

	Ph12
	1
	0
	0
	1
	1
	1
	0.00 

	Ph13
	1
	0
	1
	0
	1
	1
	1.89 

	Ph14
	1
	0
	1
	1
	0
	1
	8.09 

	Ph15
	1
	0
	1
	1
	1
	0
	1.08 

	Ph16
	1
	1
	0
	0
	1
	1
	0.27 

	Ph17
	1
	1
	0
	1
	0
	1
	0.54 

	Ph18
	1
	1
	0
	1
	1
	0
	12.6 

	Ph19
	1
	1
	1
	0
	0
	1
	1.89 

	Ph20
	1
	1
	1
	0
	1
	0
	0.00 

	Ph21
	1
	1
	1
	1
	0
	0
	0.00 

	7MCK-262
	AR
	HA
	HD
	H1
	H2
	
	EF(5%)

	Ph0
	1
	1
	1
	1
	1
	
	0.00 

	Ph1
	0
	1
	1
	1
	1
	
	0.00 

	Ph2
	1
	0
	1
	1
	1
	
	8.09 

	Ph3
	1
	1
	0
	1
	1
	
	8.90 

	Ph4
	1
	1
	1
	0
	1
	
	1.08 

	Ph5
	1
	1
	1
	1
	0
	
	4.05 


Note: 
* 1 represents that the pharmacophore includes the feature and 0 indicates that the feature does not exist in the pharmacophore. AR: Aromatic ring; HD: Hydrogen Donor; HA: Hydrogen Acceptor; H: Hydrophobic interaction.
* The pharmacophores marked in blue are those with higher EF (5%) selected for further analysis. The pharmacophore 7SUG_BWI-Ph15, however, performs poorly in the evaluation of ACC. Therefore, we replaced it with 7SUG_BWI-Ph13 which show considerable performance.



Table S12 Docking scores (kcal/mol) of the 112 compounds satisfied with any of the two criteria: (a) both pIC50-pred ≥ 8.0 and Smina ≤ -6.0 kcal/mol, (b) Smina ≤ -7.0 kcal/mol,  in the rank of the 2335 compounds obtained from the ChEMBL and ZINC databases via the pharmacophores
	# 
	Compounds 
	Smina
	Pharmacophore
model
	pIC50-pred
	Docking on 7MCK

	
	
	
	
	
	Vina 
	Ledock

	1. 
	1592815027
	-8.59 
	4yzn-4K5-ph4
	7.86 
	-8.3 
	-7.0 

	2. 
	247694073
	-8.48 
	4yzn-4K5-ph4
	7.60 
	-7.3 
	-6.7 

	3. 
	1592815026
	-8.45 
	4yzn-4K5-ph4
	7.86 
	-8.3 
	-7.2 

	4. 
	ZINC000067673326
	-8.37 
	4yzn-4K5-ph4
	7.60 
	-7.3 
	-6.7 

	5. 
	ZINC001529145474
	-8.16 
	4yzn-4K5-ph4
	8.48 
	-8.0 
	-7.8 

	6. 
	ZINC000170624563
	-8.16 
	4yzn-4K5-ph4
	7.75 
	-8.0 
	-6.3 

	7. 
	ZINC000018142891
	-8.14 
	4yzn-4K5-ph4
	6.94 
	-8.7 
	-6.5 

	8. 
	ZINC000000380742
	-8.10 
	4yzn-4K5-ph4
	6.81 
	-8.4 
	-7.1 

	9. 
	CHEMBL3906853
	-8.07 
	4yzn-4K5-ph4
	7.12 
	-7.6 
	-6.3 

	10. 
	ZINC000041146353
	-8.07 
	4yzn-4K5-ph4
	6.71 
	-8.3 
	-6.5 

	11. 
	ZINC000072311306
	-8.06 
	4yzn-4K5-ph4
	7.84 
	-8.2 
	-7.3 

	12. 
	ZINC000016662434
	-8.02 
	4yzn-4K5-ph4
	6.46 
	-8.5 
	-6.3 

	13. 
	ZINC000408524131
	-7.97 
	4yzn-4K5-ph4
	7.74 
	-8.2 
	-6.7 

	14. 
	370798246
	-7.97 
	4yzn-4K5-ph4
	6.80 
	-8.5 
	-6.1 

	15. 
	CHEMBL1958402
	-7.96 
	4yzn-4K5-ph4
	7.73 
	-7.8 
	-6.7 

	16. 
	ZINC000219211453
	-7.75 
	4yzn-4K5-ph4
	7.96 
	-7.9 
	-7.0 

	17. 
	ZINC000215308376
	-7.24 
	4yzn-4K5-ph4
	8.05 
	-8.0 
	-6.8 

	18. 
	CHEMBL2005165
	-6.83 
	4yzn-4K5-ph4
	8.38 
	-7.5 
	-6.5 

	19. 
	CHEMBL2088098
	-6.61 
	4yzn-4K5-ph4
	7.97 
	-7.4 
	-7.3 

	20. 
	CHEMBL4111559
	-6.19 
	4yzn-4K5-ph4
	8.07 
	-7.1 
	-6.9 

	21. 
	ZINC000952978228
	-8.05 
	5oq4-4K-ph17
	7.17 
	-8.1 
	-6.5 

	22. 
	ZINC000952978235
	-8.02 
	5oq4-4K-ph17
	7.17 
	-8.1 
	-6.6 

	23. 
	ZINC000012548747
	-7.00 
	5oq4-4K-ph17
	8.26 
	-8.1 
	-6.6 

	24. 
	ZINC000888096189
	-7.00 
	5oq4-4K-ph17
	8.00 
	-7.8 
	-6.1 

	25. 
	ZINC000330032244
	-6.93 
	5oq4-4K-ph17
	8.04 
	-7.7 
	-6.6 

	26. 
	ZINC000219211453
	-6.84 
	5oq4-4K-ph17
	7.96 
	-7.9 
	-7.0 

	27. 
	ZINC000329396086
	-6.66 
	5oq4-4K-ph17
	7.97 
	-7.1 
	-6.7 

	28. 
	ZINC000067714843
	-6.58 
	5oq4-4K-ph17
	8.26 
	-7.9 
	-7.4 

	29. 
	ZINC000016248671
	-6.00 
	5oq4-4K-ph17
	7.98 
	-6.5 
	-6.9 

	30. 
	CHEMBL1608347
	-8.51 
	5oq4-4K-ph17
	7.75 
	-8.0 
	-6.0 

	31. 
	CHEMBL1334594
	-7.96 
	5oq4-4K-ph17
	6.96 
	-7.7 
	-6.3 

	32. 
	CHEMBL1580953
	-7.88 
	5oq4-4K-ph17
	8.13 
	-7.8 
	-6.0 

	33. 
	CHEMBL3355350
	-6.93 
	5oq4-4K-ph17
	8.00 
	-7.6 
	-6.0 

	34. 
	CHEMBL2001969
	-6.90 
	5oq4-4K-ph17
	8.37 
	-7.5 
	-6.9 

	35. 
	CHEMBL3355353
	-6.89 
	5oq4-4K-ph17
	8.33 
	-7.7 
	-6.5 

	36. 
	CHEMBL1581543
	-6.33 
	5oq4-4K-ph17
	7.94 
	-7.3 
	-7.0 

	37. 
	CHEMBL536628
	-8.63 
	7mck-185-ph8
	6.06 
	-8.3 
	-6.6 

	38. 
	ZINC000005042523
	-8.60 
	7mck-185-ph8
	7.37 
	-8.8 
	-7.0 

	39. 
	CHEMBL1973789
	-8.59 
	7mck-185-ph8
	6.33 
	-8.2 
	-6.4 

	40. 
	CHEMBL357967
	-8.59 
	7mck-185-ph8
	6.65 
	-8.5 
	-6.5 

	41. 
	CHEMBL1983136
	-8.57 
	7mck-185-ph8
	6.67 
	-8.0 
	-6.9 

	42. 
	CHEMBL4632966
	-8.53 
	7mck-185-ph8
	7.13 
	-8.1 
	-7.4 

	43. 
	CHEMBL1973419
	-8.50 
	7mck-185-ph8
	7.09 
	-7.1 
	-6.9 

	44. 
	ZINC000001591463
	-8.50 
	7mck-185-ph8
	7.09 
	-7.1 
	-6.9 

	45. 
	ZINC000047534624
	-8.49 
	7mck-185-ph8
	6.81 
	-8.4 
	-6.7 

	46. 
	CHEMBL4061950
	-8.48 
	7mck-185-ph8
	7.31 
	-8.1 
	-5.9 

	47. 
	CHEMBL367184
	-8.46 
	7mck-185-ph8
	7.48 
	-8.3 
	-7.0 

	48. 
	CHEMBL441616
	-8.45 
	7mck-185-ph8
	6.35 
	-8.1 
	-6.5 

	49. 
	ZINC000013533505
	-8.43 
	7mck-185-ph8
	7.47 
	-8.6 
	-6.3 

	50. 
	ZINC000047534623
	-8.42 
	7mck-185-ph8
	6.81 
	-8.4 
	-6.6 

	51. 
	CHEMBL1668265
	-8.34 
	7mck-185-ph8
	6.98 
	-8.0 
	-6.4 

	52. 
	CHEMBL2437001
	-8.33 
	7mck-185-ph8
	6.80 
	-8.2 
	-6.6 

	53. 
	CHEMBL390089
	-8.30 
	7mck-185-ph8
	6.94 
	-8.0 
	-6.8 

	54. 
	CHEMBL3401368
	-8.28 
	7mck-185-ph8
	7.98 
	-8.2 
	-6.6 

	55. 
	CHEMBL528787
	-8.24 
	7mck-185-ph8
	6.51 
	-7.9 
	-6.5 

	56. 
	1875300237
	-8.22 
	7mck-185-ph8
	7.50 
	-8.0 
	-7.1 

	57. 
	CHEMBL531469
	-8.20 
	7mck-185-ph8
	6.07 
	-8.1 
	-6.1 

	58. 
	ZINC000242191444
	-8.18 
	7mck-185-ph8
	6.70 
	-8.7 
	-6.9 

	59. 
	1875268996
	-8.16 
	7mck-185-ph8
	7.34 
	-8.4 
	-6.8 

	60. 
	CHEMBL4645205
	-8.15 
	7mck-185-ph8
	7.18 
	-8.0 
	-7.5 

	61. 
	ZINC000952982768
	-8.12 
	7mck-185-ph8
	7.11 
	-7.9 
	-6.4 

	62. 
	CHEMBL2382322
	-8.11 
	7mck-185-ph8
	7.21 
	-8.4 
	-6.8 

	63. 
	ZINC000022636473
	-8.10 
	7mck-185-ph8
	6.26 
	-7.7 
	-6.2 

	64. 
	ZINC000219038409
	-8.08 
	7mck-185-ph8
	6.47 
	-7.8 
	-6.5 

	65. 
	CHEMBL2037255
	-8.04 
	7mck-185-ph8
	7.04 
	-8.2 
	-6.5 

	66. 
	CHEMBL4092657
	-8.04 
	7mck-185-ph8
	7.32 
	-8.0 
	-6.6 

	67. 
	ZINC000020086241
	-8.02 
	7mck-185-ph8
	7.31 
	-8.3 
	-6.6 

	68. 
	CHEMBL1643375
	-8.02 
	7mck-185-ph8
	7.01 
	-8.1 
	-7.8 

	69. 
	CHEMBL1668278
	-8.02 
	7mck-185-ph8
	6.73 
	-7.8 
	-6.6 

	70. 
	ZINC000426628780
	-7.98 
	7mck-185-ph8
	6.87 
	-7.8 
	-7.2 

	71. 
	ZINC000426628781
	-7.98 
	7mck-185-ph8
	6.87 
	-7.8 
	-7.1 

	72. 
	CHEMBL293811
	-7.98 
	7mck-185-ph8
	7.19 
	-7.7 
	-6.9 

	73. 
	CHEMBL292132
	-7.98 
	7mck-185-ph8
	6.78 
	-7.4 
	-6.5 

	74. 
	CHEMBL1242848
	-7.97 
	7mck-185-ph8
	6.10 
	-7.3 
	-6.2 

	75. 
	ZINC000015568646
	-7.97 
	7mck-185-ph8
	7.24 
	-8.3 
	-7.0 

	76. 
	CHEMBL173527
	-7.97 
	7mck-185-ph8
	8.45 
	-8.0 
	-7.5 

	77. 
	ZINC000003066400
	-7.97 
	7mck-185-ph8
	6.47 
	-7.9 
	-7.3 

	78. 
	CHEMBL4438473
	-7.53 
	7mck-185-ph8
	8.16 
	-7.4 
	-6.8 

	79. 
	CHEMBL4457189
	-7.41 
	7mck-185-ph8
	8.17 
	-7.6 
	-6.7 

	80. 
	CHEMBL4645107
	-7.39 
	7mck-185-ph8
	8.26 
	-7.2 
	-7.1 

	81. 
	CHEMBL421594
	-7.27 
	7mck-185-ph8
	8.18 
	-7.3 
	-6.9 

	82. 
	CHEMBL417180
	-6.87 
	7mck-185-ph8
	8.14 
	-7.8 
	-6.4 

	83. 
	CHEMBL1512886
	-6.76 
	7mck-185-ph8
	7.97 
	-7.3 
	-6.5 

	84. 
	CHEMBL1642669
	-6.65 
	7mck-185-ph8
	8.31 
	-7.7 
	-7.1 

	85. 
	363616768
	-8.34 
	7mck-yxd-ph20
	7.57 
	-8.7 
	-6.8 

	86. 
	ZINC000952872369
	-8.33 
	7mck-yxd-ph20
	7.06 
	-8.1 
	-6.2 

	87. 
	ZINC000069631198
	-8.32 
	7mck-yxd-ph20
	6.12 
	-8.3 
	-7.0 

	88. 
	ZINC000060684859
	-8.21 
	7mck-yxd-ph20
	7.18 
	-8.2 
	-7.2 

	89. 
	CHEMBL96493
	-8.20 
	7mck-yxd-ph20
	7.41 
	-8.5 
	-6.8 

	90. 
	ZINC000823484571
	-8.19 
	7mck-yxd-ph20
	7.56 
	-7.9 
	-6.8 

	91. 
	ZINC000015927504
	-8.18 
	7mck-yxd-ph20
	6.76 
	-8.6 
	-6.6 

	92. 
	CHEMBL4754517
	-8.15 
	7mck-yxd-ph20
	7.23 
	-7.9 
	-6.6 

	93. 
	ZINC000075093084
	-8.12 
	7mck-yxd-ph20
	7.14 
	-7.9 
	-6.1 

	94. 
	CHEMBL3654674
	-8.12 
	7mck-yxd-ph20
	7.44 
	-8.2 
	-7.0 

	95. 
	ZINC000077679042
	-8.04 
	7mck-yxd-ph20
	7.64 
	-8.0 
	-6.3 

	96. 
	1875349898
	-8.03 
	7mck-yxd-ph20
	6.05 
	-7.8 
	-6.8 

	97. 
	1603163551
	-8.02 
	7mck-yxd-ph20
	7.52 
	-7.7 
	-6.9 

	98. 
	ZINC000098095650
	-8.02 
	7mck-yxd-ph20
	7.42 
	-8.0 
	-7.4 

	99. 
	ZINC000098095652
	-8.00 
	7mck-yxd-ph20
	7.29 
	-7.8 
	-7.2 

	100. 
	ZINC000076383032
	-7.99 
	7mck-yxd-ph20
	7.18 
	-8.2 
	-7.2 

	101. 
	CHEMBL196375
	-7.97 
	7mck-yxd-ph20
	7.32 
	-8.2 
	-6.5 

	102. 
	CHEMBL64838
	-7.96 
	7mck-yxd-ph20
	7.46 
	-7.7 
	-6.6 

	103. 
	CHEMBL106070
	-7.53 
	7mck-yxd-ph20
	8.24 
	-7.6 
	-6.6 

	104. 
	ZINC000021774861
	-7.24 
	7mck-yxd-ph20
	7.95 
	-7.7 
	-7.1 

	105. 
	ZINC000095472722
	-7.19 
	7mck-yxd-ph20
	7.98 
	-7.2 
	-6.5 

	106. 
	1940198211
	-7.14 
	7mck-yxd-ph20
	8.05 
	-8.2 
	-8.2 

	107. 
	CHEMBL1642669
	-7.07 
	7mck-yxd-ph20
	8.31 
	-7.6 
	-7.0 

	108. 
	ZINC000008992982
	-7.07 
	7mck-yxd-ph20
	8.31 
	-7.7 
	-7.0 

	109. 
	CHEMBL2006543
	-7.00 
	7mck-yxd-ph20
	8.15 
	-7.5 
	-7.0 

	110. 
	ZINC000009423559
	-6.81 
	7mck-yxd-ph20
	7.99 
	-7.2 
	-7.0 

	111. 
	ZINC000017355297
	-6.65 
	7mck-yxd-ph20
	8.20 
	-6.8 
	-7.2 

	112. 
	ZINC000067714843
	-6.56 
	7mck-yxd-ph20
	8.26 
	-7.9 
	-7.3


Note: The compounds marked in blue have higher scores of both Smina and pIC50-pred.


Table S13 Numbers of top hits, in the 469 molecules at the range of Top5%=23, Top10%=47 and Top20%=94, contributed by the similarity approach and the pharmacophore approach 
	
	Top23 
	Top47 
	Top94

	sorted via pIC50-pred

	pharmacophore
	0
	0
	13

	similarity
	23
	47
	81

	sorted via Score(Vina)

	pharmacophore
	0
	0
	0

	similarity
	23
	47
	94

	sorted via Score(LeDock)

	pharmacophore
	0
	0
	1

	similarity
	23
	47
	93



Table S14 Twelve Compounds selected by two different criteria at the first overlap case of Table 4
	
	
	
	# in range
	Compound

	pIC50-pred
	&
	Vina
	1 in Top20
	CHEMBL530350

	pIC50-pred
	&
	LeDock
	2 in Top10
	CHEMBL1964269, CHEMBL4636607

	pIC50-pred
	&
	Pfit2
	1 in Top10
	CHEMBL1964269

	pIC50-pred
	&
	Pfit3
	5 in Top5
	CHEMBL4636607, CHEMBL1183955, CHEMBL325578, CHEMBL3935680, CHEMBL70133

	Vina
	&
	LeDock
	1 in Top10
	CHEMBL4460717

	Vina
	&
	Pfit2
	2 in Top10
	CHEMBL4460717, CHEMBL3689911

	Vina
	&
	Pfit3
	2 in Top20
	CHEMBL530350, CHEMBL3689911

	LeDock
	&
	Pfit2
	4 in Top5
	CHEMBL4460717, CHEMBL4442043, CHEMBL3091578, CHEMBL450919

	LeDock
	&
	Pfit3
	2 in Top10
	CHEMBL4636607, CHEMBL1964269

	Pfit2
	&
	Pfit3
	1 in Top10
	CHEMBL1964269


Note: The compounds in red are redundant.

Table S15 Compounds selected at Top1% to Top5% of the similar set (357 compounds) and the pharmacophore-picked set (112 compounds) ranked separately via  Scon-sim and Scon-ph (Eq. 6) 
	
	# 
	Compound

	Top1%
	3 (similarity)
	CHEMBL3928159, CHEMBL3964216, CHEMBL4648454, 

	
	1 (pharmacophore)
	ZINC000005042523

	Top2%
	7 (similarity)
	CHEMBL3928159, CHEMBL3964216, CHEMBL4648786, CHEMBL4648454, CHEMBL3909057, CHEMBL4636607, CHEMBL4644196

	
	2 (pharmacophore)
	ZINC000005042523, ZINC001529145474

	Top3%
	11 (similarity)
	CHEMBL3928159, CHEMBL3964216, CHEMBL4648786, CHEMBL4648454, CHEMBL3909057, CHEMBL4636607, CHEMBL4644196, CHEMBL3657363, CHEMBL3900144, CHEMBL3932528, CHEMBL3901269

	
	3 (pharmacophore)
	ZINC000005042523, ZINC001529145474, 1592815027

	Top4%
	14 (similarity)
	CHEMBL3928159, CHEMBL3964216, CHEMBL4648786, CHEMBL4648454, CHEMBL3909057, CHEMBL4636607, CHEMBL4644196, CHEMBL3657363, CHEMBL3900144, CHEMBL3932528, CHEMBL3901269, CHEMBL3657393, CHEMBL3409458, CHEMBL3939653

	
	4 (pharmacophore)
	ZINC000005042523, ZINC001529145474, 1592815027, 1592815026

	Top5%
	17 (similarity)
	CHEMBL3928159, CHEMBL3964216, CHEMBL4648786, CHEMBL4648454, CHEMBL3909057, CHEMBL4636607, CHEMBL4644196, CHEMBL3657363, CHEMBL3900144, CHEMBL3932528, CHEMBL3901269, CHEMBL3657393, CHEMBL3409458, CHEMBL3939653, CHEMBL4303700, 
CHEMBL4647792, CHEMBL1736406

	
	5 (pharmacophore)
	ZINC000005042523, ZINC001529145474, 1592815027, 1592815026, CHEMBL4632966


Note: The compounds in red are redundant.




Table S16A Selected hits with their scores
	name
	pIC50-pred
	Vina
	LeDock
	Pfit3
	Pfit2
	similarity
or Smina
	model
	normalized scores

	
	
	
	
	
	
	
	
	npIC50-pred
	nVina
	nLeDock
	nsim-ph
	Scon

	12 hits in the top ranges of two criteria

	CHEMBL4636607
	13.62
	-9.2
	-9.8
	13.44
	8.64
	58.2%
	4K5
	1.00
	0.59
	0.91
	0.16
	0.67

	CHEMBL1183955
	10.40
	-8.7
	-7.4
	10.30
	7.47
	53.3%
	4K4
	0.58
	0.48
	0.41
	0.06
	0.38

	CHEMBL325578
	10.40
	-7.9
	-7.6
	10.29
	7.28
	53.3%
	4K4
	0.58
	0.30
	0.45
	0.06
	0.35

	CHEMBL3935680
	10.00
	-9.6
	-8.5
	9.92
	8.22
	51.0%
	YXD
	0.52
	0.67
	0.64
	0.02
	0.46

	CHEMBL70133
	9.94
	-9.3
	-8.5
	9.87
	8.16
	54.0%
	4K4
	0.51
	0.61
	0.65
	0.08
	0.46

	CHEMBL4460717
	9.10
	-10.6
	-10.0
	9.06
	9.21
	50.4%
	4K4
	0.40
	0.89
	0.96
	0.00
	0.57

	CHEMBL4442043
	9.09
	-10.4
	-10.1
	9.05
	9.19
	50.4%
	4K4
	0.40
	0.85
	0.99
	0.00
	0.56

	CHEMBL3091578
	9.00
	-10.3
	-10.1
	8.96
	9.14
	51.1%
	4K4
	0.39
	0.83
	0.98
	0.02
	0.55

	CHEMBL450919
	9.01
	-10.3
	-10.0
	8.97
	9.13
	62.0%
	4K4
	0.39
	0.83
	0.97
	0.24
	0.61

	CHEMBL1964269
	9.90
	-9.7
	-10.2
	9.84
	8.98
	50.2%
	4K4
	0.51
	0.70
	1.00
	0.00
	0.55

	CHEMBL3689911
	9.11
	-10.6
	-9.4
	9.07
	8.94
	58.1%
	4K4
	0.40
	0.89
	0.83
	0.16
	0.57

	CHEMBL530350
	9.65
	-10.5
	-8.9
	9.60
	8.73
	67.6%
	4K4
	0.48
	0.87
	0.74
	0.35
	0.61

	3 hits in Top1% of Scon-sim (via similarity searching)

	CHEMBL3928159
	7.76
	-11.1
	-8.2
	7.76
	8.60
	96.9%
	190
	0.23
	1.00
	0.58
	0.94
	0.69

	CHEMBL3964216
	8.88
	-9.7
	-8.9
	8.84
	8.43
	96.7%
	190
	0.37
	0.70
	0.73
	0.94
	0.68

	CHEMBL4648786
	7.96
	-10.9
	-8.4
	7.95
	8.63
	92.4%
	4K4
	0.25
	0.96
	0.63
	0.85
	0.67

	1 hit in Top1% of Scon-ph (via pharmacophore screening)

	ZINC000005042523
	7.37
	-8.8
	-7.0
	7.35
	7.33
	-8.60
	7mck-185-ph8
	0.17
	0.50
	0.32
	0.99
	0.50






Table S16B Structural expression SMILES of the 16 hits in Table S16A
	#
	Name
	SMILES

	1
	CHEMBL4636607
	S(=O)(=O)(C)c1cc(CNc2c(C(F)(F)F)cnc(Nc3ccc(C(=O)NCCCCCCCCNC(=O)COc4c5C(=O)N(C(=O)c5ccc4)C4C(=O)NC(=O)CC4)cc3)n2)ccc1

	2
	CHEMBL1183955
	O=C(NCC[N+H]1C(C[N+H](CCCCCC[N+](CCCN2C(=O)c3c(C2=O)cccc3)(C)C)CCC)CCCC1)N1c2ncccc2NC(=O)c2c1cccc2

	3
	CHEMBL325578
	O=C(NCC[N+H]1C(C[N+H](CCCCCC[N+](CCCN2C(=O)c3c(C2=O)cccc3)(C)C)CCC)CCCC1)N1c2ncccc2NC(=O)c2c1cccc2

	4
	CHEMBL3935680
	FC(F)(F)c1c(NC(=O)N2CCC([N+H]3CC(CC#N)(n4ncc(-c5ncnc6[nH]ccc56)c4)C3)CC2)cncc1

	5
	CHEMBL70133
	O=C(OC(C)(C)C)NCCC(=O)NCC[N+H]1CCN(CC(=O)N2c3ncccc3NC(=O)c3c2cccc3)CC1

	6
	CHEMBL4460717
	Clc1cc(NC(=O)c2ccc(Nc3c([N+](=O)[O-])cnc(Nc4ccc(C(=O)NC5CC(C)(C)[N+H]([O-])C(C)(C)C5)cc4)n3)cc2)ccc1

	7
	CHEMBL4442043
	Clc1c(NC(=O)c2ccc(Nc3c([N+](=O)[O-])cnc(Nc4ccc(C(=O)NC5CC(C)(C)[N+H]([O-])C(C)(C)C5)cc4)n3)cc2)cccc1

	8
	CHEMBL3091578
	S(=O)(=O)(N)c1ccc(C[N+H]2CCC(Nc3nc(Nc4ccc(C#N)cc4)nc(Nc4c(C)cc(C)cc4C)c3)CC2)cc1

	9
	CHEMBL450919
	Fc1c(C(=O)N)c(Nc2nc(Nc3c(OC)cc4c(N(C(=O)CCN5CC[N+H](C(C)C)CC5)CC4)c3)nc3[nH]ccc23)ccc1

	10
	CHEMBL1964269
	S(=O)(=O)(C)N1CC[N+H](C2CCN(c3cc(OC)c(Nc4nc(Nc5c(C(=O)N)scc5)c5c([nH]cc5)n4)cc3)CC2)CC1

	11
	CHEMBL3689911
	O=C(Nc1[nH]nc(C(C)(C)C)c1)c1cc(Nc2ncnc3c(N)nc(N4CC[N+H](C5CC[N+H](C)CC5)CC4)nc23)c(C)cc1

	12
	CHEMBL530350
	O=C(NCC[N+H]1CCC(c2ccncc2)CC1)c1ccc(Nc2nc(Nc3ccc(Oc4ccccc4)cc3)ccn2)cc1

	13
	CHEMBL3928159
	C[C@H]1O[C@@H](C)CN(c2ncnc(-c3n[nH]c4c3cc(C3=Cn5c(nnc5)C=C3)cc4)c2)C1

	14
	CHEMBL3964216
	O(C[C@@H](Oc1cc2c(-c3ncnc(N4CCC5(OCC(=O)NC5)CC4)c3)n[nH]c2cc1)C)C

	15
	CHEMBL4648786
	O(C)c1c(Nc2ccc(Nc3nc4N(C)c5c(C(=O)Nc4cn3)cccc5)cc2)cc2c(c1)CC[N+H](C)C2

	16
	ZINC000005042523
	O=C1NC(Nc2nc(C)c3c(n2)cc(C)c(C)c3)=NC(O)=C1



Table S17A Comparison of 20 randomly picked molecules for different scores, especially the MM/GBSA binding free energy ΔGbind (kcal/mol)
	No
	Name
	Smina /
Similarity
	Structural
model
	pIC50pred
	Docking score
	ΔGbind

	
	
	
	
	
	Vina
	LeDock
	

	1
	CHEMBL3919113
	0.76
	185
	8.75
	-10.1
	-8.0
	-23.34

	2
	ZINC001529145474
	-8.16
	4yzn-4K5-ph4
	8.48
	-8.0
	-7.8
	-20.34

	3
	190
	1.00
	190
	8.41
	-9.6
	-6.6
	-15.06

	4
	185
	1.00
	185
	8.37
	-9.7
	-7.2
	-17.90

	5
	ZINC000020800036
	0.57
	4K5
	8.16
	-9.7
	-7.5
	-23.13

	6
	ZINC000220966210
	1.00
	190
	8.04
	-9.9
	-7.2
	-20.20

	7
	ZINC000020609761
	0.68
	49
	7.96
	-10.7
	-7.0
	-29.18

	8
	ZINC000095458605
	-6.80
	7mck-yxd-ph20
	7.92
	-7.8
	-7.5
	-22.67

	9
	CHEMBL381815
	-7.34
	5oq4-4K4-ph17
	7.92
	-7.5
	-6.7
	-21.35

	10
	ZINC000220076760
	0.63
	262
	7.87
	-8.0
	-6.9
	-21.28

	11
	1592815027
	-8.59
	4yzn-4K5-ph4
	7.86
	-8.3
	-7.0
	-14.62

	12
	1592815026
	-8.45
	4yzn-4K5-ph4
	7.86
	-8.3
	-7.2
	-14.63

	13
	YXD
	1.00
	YXD
	7.84
	-9.8
	-8.0
	-31.16

	14
	ZINC000023141946
	-6.44
	5oq4-4K4-ph17
	7.84
	-9.3
	-6.8
	-28.82

	15
	ZINC000008918405
	0.71
	49
	7.79
	-9.2
	-6.8
	-18.45

	16
	CHEMBL330280
	-7.26
	7mck-185-ph8
	7.76
	-8.1
	-7.0
	-18.97

	17
	102173947
	-7.54
	7mck-185-ph8
	7.73
	-9.2
	-6.8
	-22.48

	18
	ZINC000004939839
	0.65
	185
	7.30
	-9.1
	-6.4
	-27.86

	19
	ZINC000064893698
	0.59
	49
	7.24
	-8.8
	-6.1
	-19.87

	20
	BWI
	1.00
	BWI
	6.99
	-9.1
	-6.2
	-18.77


Note: A more negative binding free energy ΔGbind should be correlated to a large pKi or approximately to a large pIC50. However, such correlation is hard to be seen in most applications.

Table S17B Structural expression SMILES of the 20 compounds in Table S17A 
	#
	Name
	SMILES

	1
	CHEMBL3919113
	Fc1c(OC(C)C)cc2c(-c3ncnc(N4CCN(C5CS(=O)(=O)CC5)CC4)c3)n[nH]c2c1

	2
	ZINC001529145474
	N(Cc1n[nH]c2c1CCCCC2)c1nc(N)[nH]c-2ncnc1-2

	3
	190
	O(c1cc2c(-c3ncnc(N4CCOCC4)c3)n[nH]c2cc1)C1(C)CC1

	4
	185
	S(=O)(=O)(C)N1CCN(c2nccc(-c3n[nH]c4c3cc(OC(C)C)cc4)c2)CC1

	5
	ZINC000020800036
	FC(F)(F)c1c(NC(=O)[C@H]2c3c(N)nc(N4CCOCC4)nc3NC(=O)C2)cccc1

	6
	ZINC000220966210
	O(c1cc2c(-c3ncnc(N4C[C@@H](C)O[C@@H](C)C4)c3)n[nH]c2cc1)C1(C)CC1

	7
	ZINC000020609761
	O=C(NCCN1CCOCC1)c1cc(N2C(=O)[C@@]3(C)N(C2=O)CCc2c4c([nH]c32)cccc4)ccc1

	8
	ZINC000095458605
	O=C(NCC=1NC(=O)C=CC=1)c1[nH]nc(-c2sccc2)c1

	9
	CHEMBL381815
	Oc1c(CCCN)c(O)nc(Nc2cc3c(cc2)CCC3)n1

	10
	ZINC000220076760
	O=C(NC1CCN(c2c(C#N)cccn2)CC1)CCN1C(=O)NC(=O)C=C1

	11
	1592815027
	O=C(Nc1c(O)ccc(-c2n[nH]nn2)c1)CC1CC=CCC1

	12
	1592815026
	O=C(Nc1c(O)ccc(-c2n[nH]nn2)c1)CC1CC=CCC1

	13
	YXD
	FC(F)(F)c1c(NC(=O)c2nc(-c3cn(C)nc3)ccc2)cc(N2C[C@@H](C(O)(C)C)CC2)cn1

	14
	ZINC000023141946
	O=C(NC/C(/O)=N/c1[nH]ncn1)c1cc2c(cc1)cccc2

	15
	ZINC000008918405
	O=C(NC[C@H]1OCCC1)c1c(N2C(=O)[C@@]3(C)N(C2=O)CCc2c4c([nH]c32)ccc(OC)c4)cccc1

	16
	CHEMBL330280
	O=C(N)CCCOc1cc2c(NC3=NC(O)=NC3=C2)cc1

	17
	102173947
	O=C(N)Cc1ccc(NC(=O)c2cc3c([nH]nc3)cc2)cc1

	18
	ZINC000004939839
	O=C(Nc1cc(-c2nnc(N3CCN(C)CC3)cc2)ccc1)c1ccc(OC)cc1

	19
	ZINC000064893698
	O=C(Nc1cc(OC)ccc1)N1Cc2c(C(=O)N3CCOCC3)nn(C)c2CC1

	20
	BWI
	N#CC1(c2c3nc(Nc4c(C)n(C5CCOCC5)nc4)ncc3ccc2)CC1



[image: ]
Fig. S1 Preliminary pharmacophores of the eight representative ligands bound on the protein. (1) 7SUG-BWI, (2) 5OQ5-4K4, (3) 4YZN-4K5, (4) 7MCK-YXD, (5) 7MCK-49, (6) 7MCK-185, (7) 7MCK-190, and (8) 7MCK-262, AR: Aromatic ring; HD: Hydrogen Donor; HA: Hydrogen Acceptor; H: Hydrophobic interaction
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Fig. S2 RMSDs of backbone atoms of the whole protein bound with the six ligands: (A) 1592815027, (B) ZINC000023141946, (C) ZINC000020609761, (D) ZINC000220076760, (E) ZINC000012754738, and (F) ZINC000095458605
Note: If the RMSD distributions are stable after 20 ns. Then, the trajectory after 30 ns should be reliable for analyses such as binding free energy calculation.
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Fig. S3 RMSFs for the residue atoms of the protein complexed with the six selected compounds
Note: These RMSF distributions are consistent between these ligands
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