Table S2. Hyperparameters which were optimized in the development of non-linear

models

Machine learning

Parameters optimized

Method
Multilayer perception hidden_layer_sizes=(5,), (10,), (50,), (100), (5,5,), (10,5,),
(MLP) (5,5,5,), (10,5,5,), (25,25,), (50,50,), etc.
activation: identity, logistic, tanh,relu
learning_rate: constant, adaptive, invscaling
solver: sgd, adam, lbfgs
alpha: 0.0001, 0.001, 0.01, 0.1
Random forest (RF) criterion: mse, mae

max_features: auto, sqrt,log2
max_depth: 10,30,50,70,90,100,200
n_estimators: 5,10,20,50,100,200
min_samples_leaf: 1,2,4
min_samples_split: 2,5,10

Support vector machine
(SVM)

C:0.1,1,10,100,1000
gamma: 1,0.1,0.01
kernel: rbf, linear

Table S3. Summary of the linear 2D-QSAR models generated with different
descriptor-calculating tools and feature selection techniques.

A
SN Descriptor Method Score Cv Q%00 R?pred vzrag
01 AlvaDes SFS-MLR R? 0 0.788 0.767 0.778
02 AlvaDes SFS-MLR R? 5 0.752 0.595 0.673
03 AlvaDes SFS-MLR NMAE 0 0.775 0.647 0.711
04 AlvaDes SFS-MLR NMAE 5 0.776 0.577 0.677
05 AlvaDes SFS-MLR NMPD 0 0.790 0.705 0.747
06 AlvaDes SFS-MLR NMPD 5 0.736 0.720 0.728
07 AlvaDes SFS-MLR NII\)/IG 0 0.790 0.705 0.747
08 AlvaDes SFS-MLR NI]\D/IG 5 0.746 0.738 0.742
09 AlvaDes GA-MLR NA NA 0.784 0.792 0.788
10 CDK SFS-MLR R? 0 0.624 0.626 0.625
11 CDK SFS-MLR R2 5 0.674 0.648 0.661
12 CDK SFS-MLR NMAE 0 0.666 0.617 0.641
13 CDK SFS-MLR NMAE 5 0.683 0.567 0.625
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Table S4. Correlation matrix for the 2D-QSAR model.

Descriptors ATS6ém F09[N-O] CATS2D_05_AA SM14_AEA(dm) CATS2D_03_NL RDF140v CATS2D_07_AA ] _Dz(p)

ATS6m 1.00 -0.14 -0.03 0.74 -0.31 0.49 0.20 -0.62
F09[N-O] 1.00 -0.20 -0.05 0.16 -0.13 -0.19 0.11

CATS2D_05_AA 1.00 -0.29 -0.10 -0.28 0.03 0.33

SM14_AEA(dm) 1.00 -0.19 0.54 0.20 -0.75

CATS2D_03_NL 1.00 -0.28 -0.03 0.22
RDF140v 1.00 -0.04 -0.58

CATS2D_07_AA 1.00 -0.21
J_Dz(p)

1.00
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Figure S1. The cluster analyses on the t-SNE plot to depict the chemical space of the
dataset compounds.
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Figure S2. The relevance of each atom of D1_01 (left) and D2_37 (right) as per Layer-
wise Relevance Propagation (LRP) algorithm as implemented in Transformer-CNN.
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Figure S3. Electrostatic maps of (A) D5_32 and (B) D4_02.
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Figure S4. PoseView (https://proteins.plus/) 2D diagram of the pose obtained from
the final trajectory of the MD simulations for D4_02.



