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Figure S1 shows all the compound structures of our in-house KCa3.1 inhibitor 
datasets. Note that the compounds do not have a crystal structure and PDB id.  
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Figure S1: Structures of KCa3.1 channel triarylmethane and cyclohexadiene 
based inhibitors. Compound 1a-8f were developed by our own group 1. Compound N6 

was developed by NeuroSerach 2. Compound R1-S2 were developed by Bayer 3, 4. 
 
Evaluations in subsection 6.3 show the applicability of the proposed pose 

classifiers filtering out incorrect poses to improve the molecular docking screening. Figure 
S2 is an extended version of Figure 6 to measure correlations between the Vina docking 
scores and the binding affinities of the 40 ion channel complexes using all 7 pose 
classification models. For each model, we measured Pearson and R2 correlation 
coefficients with a scatter plot between the Vina scores and the binding affinities.  
 

A. Top ranked Vina scores B. Averaged Vina scores 
Pearson: 0.50, R2: 0.26 Pearson: 0.44, R2: 0.20 

  
  

C. 3D-CNN D. 3D-CNN_i 
Pearson: 0.55, R2: 0.30 Pearson: 0.52, R2: 0.27 

  
  

E. 3D-CNN_a F. 3D-CNN_ia 
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Pearson: 0.42, R2: 0.18 Pearson: 0.83, R2: 0.69 

 
 

  

G. PCN H. PCN_a 
Pearson: 0.50, R2: 0.23 Pearson: 0.65, R2: 0.31 

  
  

I. PCN_ia  
Pearson: 0.54, R2: 0.29  

 

 

 
Figure S2: Correlations between the Vina docking scores and binding affinities of 
the 40 ion channel complexes. A. Top ranked Vina scores; B. Averaged Vina scores; 
From C to I, Averaged Vina scores across correct poses filtered by 3D-CNN, 3D-CNN 
with protein-ligand interaction features (3D-CNN_i), 3D-CNN with affine transformation 



(3D-CNN_a), 3D-CNN with both interaction features and affine transformation (3D-
CNN_ia), PCN, PCN with affine transformation (PCN_a), and PCN with both interaction 

features and affine transformation (PCN_ia), respectively. 
 
 

Figure S3 and S4 are an extended version of Figure 7 to measure correlations 
between the docking scores and the binding affinities of the KCa3.1 channel inhibitors 
complexes using all 7 pose classification models. For each model, we measured Pearson 
and R2 correlation coefficients with a scatter plot between the docking scores and the 
binding affinities. Evaluations shown in Figure S3 and S4 used Vina and Glide docking 
tools, respectively. Note that Glide is recommended to perform manual preparation of the 
receptor structure. This tool is not suited to generation of a large number of grids. For that 
reason, we did not provide a Glide docking evaluation for the 40 ion-channel complex 
dataset.  
 

A. Top ranked Vina scores B. Averaged Vina scores 
Pearson:0.23, R2: 0.05 Pearson:0.22, R2: 0.04 

  
  

C. 3D-CNN D. 3D-CNN_i 
Pearson: 0.50, R2: 0.25 Pearson: 0.61, R2: 0.38 

  
  

E. 3D-CNN_a F. 3D-CNN_ia 
Pearson: 0.42, R2: 0.18 Pearson: 0.50, R2: 0.25 



  
  

G. PCN H. PCN_a 
Pearson: 0.23, R2: 0.05 Pearson: 0.43, R2: 0.19 

  
  

I. PCN_ia  
Pearson: 0.46, R2: 0.22  

 

 

 
Figure S3: Correlations between the Vina docking scores and binding affinities of 

the KCa3.1 channel inhibitor complexes. A. Top ranked Vina scores; B. Averaged 
Vina scores; From C to I, Averaged Vina scores across correct poses filtered by 3D-

CNN, 3D-CNN with protein-ligand interaction features (3D-CNN_i), 3D-CNN with affine 
transformation (3D-CNN_a), 3D-CNN with both interaction features and affine 

transformation (3D-CNN_ia), PCN, PCN with affine transformation (PCN_a), and PCN 
with both interaction features and affine transformation (PCN_ia), respectively. 



 
 

A. Top ranked Glide scores B. Average Glide scores 
Pearson: 0.13, R2:  Pearson: 0.28, R2:  

  
  

C. 3D-CNN D. 3D-CNN_i 
Pearson: 0.60, R2: 0.35 Pearson: 0.36, R2: 0.13 

  
  

E. 3D-CNN_a F. 3D-CNN_ia 
Pearson: 0.63, R2: 0.34 Pearson: 0.56, R2: 0.31 

  
  

G. PCN H. PCN_a 
Pearson: 0.37, R2: 0.14 Pearson: 0.44, R2: 0.19 



  
  

I. PCN_ia  
Pearson: 0.59, R2: 0.35  

 

 

 
Figure S4: Correlations between the Glide docking scores and binding affinities 

of the KCa3.1 channel inhibitor complexes. A. Top ranked Glide scores; B. Averaged 
Glide scores; From C to I, Averaged Glide scores across correct poses filtered by 3D-
CNN, 3D-CNN with protein-ligand interaction features (3D-CNN_i), 3D-CNN with affine 

transformation (3D-CNN_a), 3D-CNN with both interaction features and affine 
transformation (3D-CNN_ia), PCN, PCN with affine transformation (PCN_a), and PCN 

with both interaction features and affine transformation (PCN_ia), respectively. 
 
 
 
 
 
 
 
 
 
 
 

 
 



FigureS5 and S6 are an extended version of Figure 9, showing the Pearson 
correlations between binding affinity and docking scores of the top 10, 20, 30 and 40 
ranked compounds based on the confidence scores of our pose classifier models on the 
KCa3.1 channel inhibitor dataset. Overall, the best poses by our pose classifiers and their 
docking scores increase the correlation to the binding affinity values. The orange colors 
indicate with classifier and the blue colors indicate without classifier. 

 
A. 3D-CNN B. 3D-CNN_i 

  
C. 3D-CNN_a D. 3D-CNN_ia 

  
E. PCN F. PCN_a 

  
G. PCN_ia  

 

 

 
Figure S5: Pearson correlations between binding affinity and docking scores of 

the Vina top 10, 20, 30 and 40 ranked compounds based on the confidence scores 
of our pose classifier models on the KCa3.1 channel inhibitor dataset. From A to 



G, 3D-CNN, 3D-CNN with protein-ligand interaction features (3D-CNN_i), 3D-CNN with 
affine transformation (3D-CNN_a), 3D-CNN with both interaction features and affine 

transformation (3D-CNN_ia), PCN, PCN with affine transformation (PCN_a), and PCN 
with both interaction features and affine transformation (PCN_ia), respectively. 

 
 
 

A. 3D-CNN B. 3D-CNN_i 

  
C. 3D-CNN_a D. 3D-CNN_ia 

  
E. PCN F. PCN_a 

  
G.PCN_ia  

 

 

 
Figure S6: Pearson correlations between binding affinity and docking scores of 

the Glide top 10, 20, 30 and 40 ranked compounds based on the confidence 
scores of our pose classifier models on the KCa3.1 channel inhibitor dataset. 



From A to G, 3D-CNN, 3D-CNN with protein-ligand interaction features (3D-CNN_i), 3D-
CNN with affine transformation (3D-CNN_a), 3D-CNN with both interaction features and 
affine transformation (3D-CNN_ia), PCN, PCN with affine transformation (PCN_a), and 

PCN with both interaction features and affine transformation (PCN_ia), respectively. 
 
 
Figure S7 is an extended version of Figure 10, showing the top 10 ranked 

compounds in the KCa3.1 channel inhibitor dataset using the 4 best performing pose 
classifiers (3D-CNN_a, 3D-CNN_ia, PCN_a, PCN_ia). The figure shows that all 4 models 
yield more strong binders than the one without using any pose classifier.  
 

A. Without pose classifiers 

 

B. 3D-CNN_a C. 3D-CNN_ia 

  
D. PCN_a E. PCN_ia 

  
 
Figure S7: pIC50 of the top 10 ranked compounds in the KCa3.1 channel inhibitor 

dataset without and with the pose classifiers. A. pIC50 of the top 10 ranked 
compounds without the pose classifiers. B-E: pIC50 of the top 10 ranked compounds 

after the pose classifiers are applied (3D-CNN_a, 3D-CNN_ia, PCN_a, PCN_ia, 
respectively). The orange colors indicate strong binders (𝑝𝐼𝐶50 ≥ 7). The yellow colors 

correspond to compounds with 6 ≤ 𝑝𝐼𝐶50 < 7. Since PCN_ia classified compound 
poses aggressively, only 9 compounds were left. 
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