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Supplementary Tables

Parameter Value
Units 512
Epochs 16
Batch size 16
Optimizer RMSprop
SMILES encoding Embedding
Learning rate 0.001
Dropout rate 0.2
Sampling temperature 0.75

Table S1 - Implementation parameters for Generator pre-training step.



Target Compounds
USP-7 449
USP-18 2
Acetyl-CoA carboxylase 1 394
USP-1 4
USP-47 2
Cystathionine beta-synthase 14
USP-9X 12
BAP-1 21
UDP-N-acetylmuramoylalanine--D- 7
glutamate ligase
USP-13 1
E3 ubiquitin-protein ligase UHRF1 21
USP-28 162
USP-5 1
USP-25 48
USP-30 407
UCH-L3 6
USP-14 1
Beta-glucosidase cytosolic 3
Prolyl-tRNA synthetase 27
D-alanyl-D-alanine carboxypeptidase 24
Salivary alpha-amylase 28

Table S2. Composition of the dataset assembled to train the Predictor in terms of target and

the respective number of compounds

Initial
Run | Iterations \QVS:SQS;S Temperature V\iiie%ht
SAS)
1 75 [0.5,0.5] 0.75 0.05
2 75 [0.5,0.5] 0.75 0.1
3 75 [0.5,0.5] 0.8 0.05
4 75 [0.5,0.5] 0.8 0.1
5 75 [0.6,0.4] 0.75 0.05
6 75 [0.6,0.4] 0.75 0.1
7 75 [0.6,0.4] 0.8 0.05
8 75 [0.6,0.4] 0.8 0.1
9 75 [0.7,0.4] 0.75 0.05
10 75 [0.7,0.4] 0.75 0.1

Valid

95

95.5

85

78

75.0

94

97

98

96

99.5

Unique

100,00
100
97.65
98.718
99.33
99.47
78.35
100
98.96

25.63

Sas pIC50 USP7
Min Avg Max Min Avg Max
1.265 2013;:; 5079 | 4.087 50623; 7.741
1.3% 205;3; 5705 | 3.969 552;; © 7685
1.007 1082;' 4240 | 3.643 5:;‘;; © | 7082
1.455 2;32:' 5335 | 3.764 5083: 7.812
1.205 10912;' © | 4054 | 1205 | 52+-0615 | 7.017
1.007 20223;' 4969 | 3.901 5;2;; © | 7.148
1497 | 2605 | 4726 | 4219 552?; © | 7189
1.167 20122; © | 4554 | 3661 5(‘)‘_‘223' 7.274
1.400 20522; 4949 | 4177 6'01;; 1+ © | 7.386
1.412 1:2; © | 2511 | 5.058 Gggzg © | 7379



2.378 +- 5.719 +-

11 75 [0.7,0.4] 08 0.05 84 00 | 1289 | SO 2378 | 408 S 749
12 75 [0.7,04] 08 0.1 955 | 43455 | 1.459 Zgi;; T 3461 | 4445 661_32;' 7.671
13 100 [0.5,0.5] 0.75 0.05 100 | 185 | 1217 2(')1.;'2;" 4589 | 4.609 5;271;" 6.964
14 100 [0.5,0.5] 0.75 0.1 89.5 | 83240 | 1243 2;22; T 3807 | 4464 6'01;?3:- 7.19
15 100 [0.5,0.5] 08 0.05 905 | 94475 | 1365 20722; © | 4677 | 3867 50932; 7.108
16 100 [0.5,0.5] 08 01 100 35 | 1.243 202;; 4834 | 3.855 55_‘;5;" 6.360
17 100 [0.6,0.4] 0.75 0.05 87 100 | 1444 3'1‘?(12; © | 6408 | 4018 507;:; © | 735
18 100 [0.6,0.4] 0.75 0.1 99 | 25757 | 1432 2(')‘.‘2;:' 5.056 | 4.695 663_’;;;" 7.609
19 100 [0.6,0.4] 08 0.05 99 | 16162 | 1713 2;23; 3233 | 4564 63_’;;" 6.963
20 100 [0.6,0.4] 08 0.1 043 | 92308 | 1561 169.22; T 3133 | 5014 762.(75;;- 8.036
21 100 [0.7,04] 0.75 0.05 995 | 31658 | 1.243 205;?; © | 4676 | 4546 5:22;" 6.616
2 100 [0.7,0.4] 0.75 01 975 | 87179 | 1359 262?;;_ 4336 | 3414 55:2; © | 7433
23 100 [0.7,0.4] 08 0.05 975 | 100 | 1311 20322; 4408 | 4019 506;§I 7.077
2 100 [0.7,0.4] 08 01 98 | 81122 | 1.359 20122; © | 5304 | 4690 66(?3::' 7.389
25 9 [0.5,0.5] 0.75 0.05 94 | 9681 | 1.244 202522 5306 | 3.878 505;2;' 6.971
2 ) [0.5,0.5] 0.75 0.1 94 100 | 1484 2052253; 5.320 | 3.784 5:25;" 7.201
27 90 [0.5,0.5] 08 0.05 99.5 | 99.498 | 1.007 20222 4955 | 3.941 5:231" 7.179
28 90 [0.5,0.5] 08 01 905 | 98.895 | 1.364 2(')2.2;1; © | 4743 | 3976 50622;' 7.481
29 9 [0.6,0.4] 0.75 0.05 96.5 | 97.409 | 1336 203;52; T 5220 4325 5;?:1" 7.299
30 9 [0.6,0.4] 0.75 0.1 99.5 | 18.090 | 1336 25;1‘; T 2502 | 3.889 567_23;" 6.701
31 90 [0.6,0.4] 08 0.05 95 | 91579 | 1.408 2692;_ 3419 | 4119 66?25;' 7.398
) 90 [0.6,0.4] 08 01 545 | 99.082 | 1.364 263.2;1; 4511 | 4597 507:;5; 7.372
33 9 [0.7,0.4] 0.75 0.05 95 13 1632 2(')22; T 4081 | 5468 761.:2;_ 7.750
34 9 [0.7,0.4] 0.75 0.1 995 | 100 | 1336 2;%;' 5275 | 4242 nggi" 7525
35 9 [0.7,0.4] 08 0.05 955 | 98420 | 1254 2;’;2; © | 5155 | 4.416 66?52;" 7.902
36 9 [0.7,0.4] 08 0.1 935 | 100 | 1.139 26921;_ 5367 | 3.762 55_‘28;' 6.937

Table S3. Results of the grid-search procedure, implemented to identify the best configuration
of the self-adaptive deep reinforcement learning optimization strategy for the pIC50 against
USP7 and SAS. The best configuration is highlighted in bold. Min — Minimum, Avg — Average
+- standard deviation, Max — Maximum



Supplementary Figures
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Figure S1. Comparison of the pIC50 distributions: instances extracted from the USP7 target
(blue) and molecules obtained to augment the dataset extracted from targets similar to the USP7

(red).
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Figure S1. Design of the reward functions for maximizing the pIC50 for the USP7 and

minimizing the synthetic accessibility score (SAS).



Molecular structure

Attention weights

Figure S2. A - Visualization of regions considered as most important for the Predictor. B

A)

)

0.040

0035

0.030

0025

0.020

0.01s

0.010

Interactions

B Conventional Hydrogen Sond
M Unfovorable Donor-Donor
Bl #Cation

B Pranon

N B Fisigma
[ Prsulfur
R B P-Pistacked
- I P-Pi T-shaped

CC1(C)C(=0)Nc2ccc(C(=0)Nc3ccc(Cl)c(C(=0)Ncdccc(C(=0)0)ccd)c3)cc21lAAAAAAAAAA

Docking simulation results. C - Attention weights across the molecular structure.
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Figure S3. A - Visualization of regions considered as most important for the Predictor. B -
Docking simulation results. C - Attention weights across the molecular structure.
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Figure S4. A - Visualization of regions considered as most important for the Predictor. B -
Docking simulation results. C - Attention weights across the molecular structure.



