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property property_id

BBB 1

… …

property_id structure_id

1 Str_g_306

1 Str_g_2641

… …

structure_id Transformation Left Right SMARTS …
Str_g_306 [1*]C(=O)CO>>[1*]C(=O)COC(C)=O [1*]C(=O)CO [1*]C(=O)COC(C)=O [*:1]-!@C(=O)CO>>[*:1]-

!@C(=O)COC(C)=O
…

Str_g_2641 [1*]C>>[1*]CC [1*]C [1*]CC [*:1]-!@C>>[*:1]-!@CC …

… … … … … …

global_id structure_id …
BBB_g_0 Str_g_306 …

fdamdd_g_0 Str_g_306 …

h-ht2_g_0 Str_g_306 …

AMES_g_474 Str_g_2641 …

BBB_g_1 Str_g_2641 …

… … …

local_id structure_id global_id env …
BBB_l_0 Str_g_306 BBB_g_0 … …

fdamdd_l_0 Str_g_306 fdamdd_g_0 … …

h-ht2_l_1 Str_g_306 h-ht2_g_0 … …

AMES_l_1160 Str_g_2641 AMES_g_474 … …

AMES_l_1161 Str_g_2641 AMES_g_474 … …

AMES_l_1162 Str_g_2641 AMES_g_474 … …

… … … … … mmp_id global_id local_id Source Mol Target Mol …
929532 BBB_g_0 BBB_l_0 C[C@]12C[C@H](Cl)[C@@]

3(Cl)C(CCC4=CC(=O)C=C[C
@@]43C)C1CC[C@]2(O)C(
=O)CO

CC(=O)OCC(=O)[C@@]1(O)
CCC2C3CCC4=CC(=O)C=C[
C@]4(C)[C@@]3(Cl)[C@@H
](Cl)C[C@@]21C

…

929533 BBB_g_0 BBB_l_0 C[C@]12C[C@H](O)[C@@]
3(F)[C@@H](CCC4=CC(=O)
C=C[C@@]43C)[C@@H]1C
C[C@]2(O)C(=O)CO

CC(=O)OCC(=O)[C@@]1(O)
CC[C@H]2[C@@H]3CCC4=
CC(=O)C=C[C@]4(C)[C@@]
3(F)[C@@H](O)C[C@@]21C

…

… … … … … …

1190730 fdamdd_g
_0

fdamdd_l
_0

C[C@]12C[C@H](O)[C@H]
3[C@@H](CCC4=CC(=O)C=
C[C@@]43C)[C@@H]1CC[
C@]2(O)C(=O)CO

CC(=O)OCC(=O)[C@@]1(O)
CC[C@H]2[C@@H]3CCC4=
CC(=O)C=C[C@]4(C)[C@H]3
[C@@H](O)C[C@@]21C

…

1190731 fdamdd_g
_0

fdamdd_l
_0

C[C@]12C[C@H](O)[C@@]
3(F)[C@@H](CCC4=CC(=O)
CC[C@@]43C)[C@@H]1CC
[C@]2(O)C(=O)CO

CC(=O)OCC(=O)[C@@]1(O)
CC[C@H]2[C@@H]3CCC4=
CC(=O)CC[C@]4(C)[C@@]3(
F)[C@@H](O)C[C@@]21C

…

… … … … … …
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Table S1. Performance of the ADMET classification prediction models on the test set. 

Category Models AUC ACC F-measure Specificity Sensitivity

Absorption Pgp-inhibitor 0.936 0.877 0.843 0.825 0.991 
Pgp-substrate 0.915 0.828 0.830 0.835 0.821 
F30% 0.774 0.747 0.572 0.871 0.501 

Distribution BBB Penetration 0.924 0.843 0.863 0.803 0.873 
Metabolism CYP1A2 inhibitor 0.933 0.859 0.847 0.844 0.871 

CYP2C19 inhibitor 0.883 0.814 0.799 0.811 0.817 
CYP2C9 inhibitor 0.875 0.810 0.715 0.719 0.855 
CYP2D6 inhibitor 0.882 0.882 0.647 0.557 0.98 
CYP2D6 substrate 0.821 0.748 0.748 0.756 0.741 
CYP3A4 inhibitor 0.899 0.818 0.778 0.775 0.848 

Excretion T1/2 0.801 0.727 0.478 0.658 0.827 
Toxicity hERG Blockers 0.943 0.889 0.778 0.869 0.909 

H-HT-2 0.776 0.706 0.752 0.614 0.776 
DILI 0.912 0.835 0.833 0.822 0.847 
AMES Toxicity 0.914 0.841 0.860 0.807 0.868 
FDAMDD 0.843 0.760 0.749 0.762 0.757 
Skin Sensitization 0.707 0.775 0.462 0.539 0.889 
Eye Corrosion 0.990 0.952 0.961 0.948 0.958 
Eye Irritation 0.978 0.942 0.961 0.850 0.973 
Respiratory Toxicity 0.828 0.764 0.514 0.732 0.786 
NR-AR 0.886 0.890 0.348 0.896 0.731 
NR-AR-LBD 0.915 0.936 0.472 0.942 0.783 
NR-AhR 0.943 0.862 0.573 0.858 0.896 
SR-ARE 0.863 0.827 0.469 0.850 0.701 
SR-MMP 0.927 0.897 0.660 0.908 0.835 



Table S2. Performance of the ADMET regression prediction models on the test sets. 

Category Properties R2 RMSE MAE 

Physicochemical property LogS 0.863 0.812 0.552 
LogD7.4 0.836 0.559 0.427 
LogP 0.957 0.357 0.256 

Absorption Caco-2 Permeability 0.733 0.364 0.256 
Distribution PPB 0.734 0.135 0.834 

VDss 0.819 0.637 0.371 
Toxicity IGC50 0.784 0.489 0.347 

BCF 0.775 0.648 0.471 



Table S3. The data information about the OptADMET webserver. 

Property 

Experimental Database Expanded Database 

Molecule MMP 
Global
1

Local
2

Molecul

e 
MMP 

Global
1

Local
2

LogD7.4 10372 14155 471 1736 22640 201761 8025 1802

9 

LogP 12549 15400

9 

4926 1375

0 

22210 37964

2 

15102 3742

3 

LogS 4880 56878 2185 4485 10485 117674 4609 1046

6 

BBB Penetration 2905 759 59 149 14200 53252 3787 6885 

Caco-2 Permeability 1272 1571 56 119 9384 11398

6 

5443 9555 

CYP1A2 inhibitor 12659 41682 1556 2170 21530 119169 7953 1234

0 

CYP2C19 inhibitor 12688 52446 2040 2713 21866 71783 3132 5121 

CYP2C9 inhibitor 12105 50518 2019 2665 20631 86467 4073 7255 

CYP2D6 inhibitor 13150 46398 1996 2779 23455 98430 4943 9206 

CYP2D6 substrate 883 109 8 25 9744 58009 3977 7321 

CYP3A4 inhibitor 12405 41033 1890 2576 23214 10259

9 

5624 1036

6 

F30% 1006 48 5 13 6750 8812 600 1078 

Pgp inhibitor 2255 1703 93 205 12168 45847 3494 6715 

Pgp substrate 1248 28 3 8 10148 45420 4285 6796 

PPB 4789 3325 131 334 17235 16407

1 

7054 1438

1 

VD 1117 40 2 5 4056 6683 317 755 

T2/1 1284 48 4 10 6630 10112 924 1536 

AMES Toxicity 7670 36544 2160 5141 16823 13470

9 

10510 21091 

Bioconcentration 

Factor 

676 684 29 60 2954 5055 198 471 

DILI 472 16 2 6 8716 58061 4910 7636 

Eye Corrosion 2298 6273 240 695 4068 8249 351 970 

Eye Irritation 5220 19613 503 1459 15185 91146 6097 1020

4 

FDAMDD 1215 221 20 44 9783 34357 2790 5431 

H-HT2 2395 775 69 157 4607 2920 170 407 

hERG Blockers 13844 2994 121 380 25200 45593 2832 6278 

IGC50 1787 30017 860 2223 5819 48720 1498 4153 

NR-AhR 6679 68190 4127 8436 16099 12270

0 

8762 1492

6 



NR-AR 7391 76762 4756 9510 7739 77762 4824 9742 

NR-AR-LBD 6928 70903 4360 8960 7201 71526 4409 9094 

Respiratory Toxicity 1398 2164 165 446 12165 78378 5049 9941 

SR-ARE 5666 56341 3492 7126 8448 71660 4629 9609 

SR-MMP 5985 56692 3431 7075 15232 92840 6079 1279

7 

Note: 1,2: Global rules and local transformations 



Table S4. The development environment of OptADMET. 

Third party library Version 

RDKit 2019.03.1 
Django 2.2.0 
DGL 0.5.2 
DGL-LifeSci 0.2.5 
PyTorch 1.6.0 
TorchVision 0.7.0 
PyCharts 1.8.1 
MySQL 8.0 
Nginx 1.6.2 

2



Table S5. The development environment of OptADMET. 

Type Endpoint Property interval Unit 

Basic LogD7.4  1 value 3 log mol/L 
Basic LogP 0 value 3 log mol/L 
Basic LogS -4 value 0.5 log mol/L 
Absorption Caco-2 -5.15 value log cm/s 
Absorption Pgp-inhibitor 0 value 0.3 probability 
Absorption Pgp-substrate 0 value 0.3 probability 
Absorption F (30%)  0 value 0.3 probability 
Distribution PPB value 0.9 probability 
Distribution BBB 0 value 0.3 probability 
Distribution vdss 0.04 value 20 L/kg 
Metabolism CYP 1A2-inhibitor value 0.5 probability 
Metabolism CYP 2C19-inhibitor value 0.5 probability 
Metabolism CYP 2C9-inhibitor value 0.5 probability 
Metabolism CYP 2D6-inhibitor value 0.5 probability 
Metabolism CYP 2d6-substrate value 0.5 probability 
Metabolism CYP 3A4-inhibitor value 0.5 probability 
Excretion T1/2  value 0.5 probability 
Toxicity Ames value 0.5 probability 

Toxicity BCF value 0.5 probability 

Toxicity DILI value 0.5 probability 

Toxicity EC value 0.5 probability 

Toxicity EI value 0.5 probability 

Toxicity FDAMDD value 0.5 probability 

Toxicity H-HT-2 value 0.5 probability 

Toxicity hERG value 0.5 probability 

Toxicity IGC50 value 0.5 probability 

Toxicity NR-AhR value 0.5 probability 

Toxicity NR-AR value 0.5 probability 

Toxicity NR-AR-LBD value 0.5 probability 

Toxicity Respiratory value 0.5 probability 

Toxicity SR-ARE value 0.5 probability 

Toxicity SR-MMP value 0.5 probability 




