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The  aim  of  this  study  is  to  compare  neural  
network  models  for  predicting  

pharmacological  activity  based  on  correlation  
networks  with  one  hidden  layer  and  those  

with  two  hidden  layers. 

The  aim  of  the  study  
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Tasks 

1. Prepare main training sample for neural network modeling. 

2. Train neural network models to predict two types of 

pharmacological activity. 

3. Compare the resulting models with previously constructed 

models. 
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3D-model  of GABAAR, 6d6t, α1-β2-γ2 

Classic  and  Multiple  Docking 
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ACCURACY 

SENSITIVITY 

SPECIFICITY 

ACCURACY 

SENSITIVITY 

SPECIFICITY 

51% 67% 49% 95% 83% 96% 

ΔE0 ΔE0… ΔE27 
Vassiliev, P.M., Kochetkov, A.N., Perfilev, М.A. (2022) Journal of Volgograd  State  Medical  University, 19(4), 88-93. 

pAcc = 0.281   pSens = 0.139   pSpec = 0.555 pAcc = <1*10^-15   pSens = 0.0127   pSpec = <1*10^-15 

GABA-ergic  activity 
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Ligand  optimization 
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Docking 



Not Active Active 

ANN  with  one  hidden  layer 
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MLP (22-3-4-2, leaky_relu) 

Paszke, A., Gross, S., Massa, F., Lerer, A. et al. (2019) Advances in neural information processing systems, 32. 

Not Active 

Active 

CNN  with  two  hidden  layers 
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ACCURACY 

SENSITIVITY 

SPECIFICITY 

92% 99% 62% 
Test: Acc = 84%, Sens = 94%, Spec = 38%; 

Validation: Acc = 93%, Sens = 100%, Spec = 63%; 

AUCROC = 98% 

ACCURACY 

SENSITIVITY 

SPECIFICITY 

70% 87% 53% 
Test: Acc = 62%, Sens = 81%, Spec = 43%; 

Validation: Acc = 68%, Sens = 95%, Spec = 40%; 

AUCROC = 68% 

MLP (10-4-9-2, relu) 

TRAIN TRAIN 

Anxiolytic activity 

Training  accuracy 

Antimicrobial activity (S. aureus.) 

MLP (22-3-4-2, leaky_relu) 
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ACCURACY 

SENSITIVITY 

SPECIFICITY 

90.5% 96.5% 64.2% 

ACCURACY SENSITIVITY SPECIFICITY 

68.3% 68.5% 68.2% 

MLP (22-3-4-2, leaky_relu) MLP (10-4-9-2, relu) 

Autotest  accuracy 

Anxiolytic activity Antimicrobial activity (S. aureus.) 
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One  hidden  layer Two hidden  layer 

MLP (22-3-4-2, leaky_relu) 

Reference  drugs  accuracy 

ACCURACY 

ACCURACY 

29% 58% 

MLP (22-15-2, tanh) 
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