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Figure  S1: Ramachandran plot analysis of P-gp protein (6fn1) using PROCHECK 

 

 



   

  
Figure S2: Frequency plot of most common residues of P-gp active site. 

 

 

 

   

 

 

 

 

 



Table S1: Models Hyperparameters 

 
Figure S3: Scaffold distribution of the chemical space 

 

Models  Hyperparameters 
SVM Kernel: RBF, C:1 
Random Forest n_estimators: 100, criterion: gini, 

min_samples_split: 2, min_samples_leaf:1, 
max_features: sqrt,  

Naïve Byes  Gaussian 
Graph Convolution Network  Epochs:200, Adam optimizer, learning rate:0.001, 

criterion: Binary cross entropy, number of 
layers:2 dropout: 0.6 

Graph Attention Network Epochs:200, Adam optimizer, learning rate:0.001, 
criterion: Binary cross entropy, Input head:8, 
output head: 1, concat: False 



   Table S2: Top 4 scaffolds of neuroactive chemical space 
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Figure S4: Trends in physiochemical properties of BBB permeable and non-permeable molecules permeable scaffold. Density of 
molecules having properties in certain range is shown along y-axis and value of properties on x-axis. The Bar is colored based on 
permeable (orange) and non-permeable (purple). Molecular properties plotted here are i) Molecular Weight ii) LogP iii) H bond 
donors iv) H bond acceptors v) logD vi) TPSA.  



 

Figure S5: Trends in physiochemical properties of BBB permeable and non-permeable molecules in non-permeable scaffold. 
Density of molecules having properties in certain range is shown along y-axis and value of properties on x-axis. The Bar is colored 
based on permeable (orange) and non-permeable (purple). Molecular properties plotted here are i) Molecular Weight ii) LogP iii) 
H bond donors iv) H bond acceptors v) logD vi) TPSA. 



 
Figure S6: Trends in physiochemical properties of BBB permeable and non-permeable molecules in neutral scaffold. Density of 
molecules having properties in certain range is shown along y-axis and value of properties on x-axis. The Bar is colored based on 
permeable (orange) and non-permeable (purple). Molecular properties plotted here are i) Molecular Weight ii) LogP iii) H bond 
donors iv) H bond acceptors v) logD vi) TPSA. 

 

 

 

 

 

 

 

 

 

 



         Table S3: Models performace on MCC and AUC-ROC metrics 

 Models Features MCC Score 
(Train/Test) 

AUC-ROC 
(Train/Test)  

Baseline DockedFP (1a) 
DockedFP (1b) 

0.013/-0.03 
0.006/-0.016 

0.50/0.51 
0.50/0.49 

SVM ECFP4 fingerprint 
DockedFP (1a) 
DockedFP (1b) 

Rdkit Pharmacoprint 
ECFP4+ DockedFP (1a) 
ECFP4+ DockedFP (1b) 

0.84/0.51 
0.40/0.18 
0.12/0.11 
0.75/0.48 
0.84/0.50 
8.84/0.50 

0.91/0.74 
0.66/0.57 
0.53/0.53 
0.85/0.72 
0.91/0.74 
0.91/0.74 

Random Forest ECFP4 fingerprint 
DockedFP (1a) 
DockedFP (1b) 

Rdkit Pharmacoprint 
ECFP4+DockedFP (1a) 
ECFP4+DockedFP (1b) 

1/0.49 
0.80/0.14 
0.12/0.11 
0.99/0.51 

1/0.47 
1/0.49 

1/0.73 
0.89/0.56 
0.53/0.53 
0.99/0.74 

1/0.72 
1/0.73 

Naïve Byes ECFP4 fingerprint 
DockedFP (1a) 
DockedFP (1b) 

Rdkit Pharmacoprint 
ECFP4+DockedFP (1a) 
ECFP4+ DockedFP (1b) 

0.49/0.40 
0.12/0.11 
0.16/0.14 
0.41/0.39 
0.5/0.41 

0.49/0.40 

0.74/0.69 
0.54/0.54 
0.57/0.56 
0.68/067 
0.74/0.70 
0.74/0.70 

Graph 
Convolution 

Network (GCN) 

Descriptors 0.58/0.47    0.78/0.72 

Graph Attention 
Network (GAT) 

Descriptors 0.67/0.51 0.83/0.75 


