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Background 

Guidance Health matters: antimicrobial resistance Published 10 December 2015 (Public Health England (PHE)) 
https://www.gov.uk/government/publications/health-matters-antimicrobial-resistance/health-matters-antimicrobial-resistance 

• Antimicrobial resistance is a global 
health threat, posing significant 
challenges to public health. 

• Staphylococcus aureus is a major cause 
of infections, contributing to the 
urgency of finding new antimicrobial 
compounds. 

• There is a critical need for new 
antimicrobial compounds to combat the 
rising threat of antimicrobial resistance. 



Objective 

The objective of this study was to develop 

a consensus methodology for predicting 

antimicrobial activity against 

Staphylococcus aureus using 4 different 

predictive models.  

 

Additionally, the study aimed to conduct 

a directed searching for promising 

compounds suitable for subsequent 

synthesis using this methodology. 



Predictive dataset 

Training datasets 

e  

• 284 structural analogs of the studied scaffold 

4(3H)-quinazolinone  

• verified database of 3768 antimicrobial 
substances with experimentally established 
levels of antimicrobial activity 

database of 71 new 4(3H)-

quinazolinone derivatives with 
an assumed antimicrobial 
activity of S. aureus 



Methods for targeted discovery of 
promising compounds 

novel architecture of fully 
connected convolutional 
neural network based on 
correlation convolution of 
multiple docking energy 

spectra 

multidescriptor 
perceptron neural 

network model based 
on structural, 

physical and quantum 
chemical parameters 

convolutional 
feedforward neural 
network correlation 
based on multiple 
docking energies 

assessment Testing73 
of the Microcosm IT 

system 



Vassiliev, P.M., Golubeva, A.V., Perfilev, M.A., et al. (2025). The Journal of Ural Medical Academic Science, 22(3), 21. 

novel architecture of fully connected convolutional neural network based 
on correlation convolution of multiple docking energy spectra 



convolutional feedforward neural network correlation based on 
multiple docking energies 

 Golubeva, A.V., Vassiliev, P.M., Perfilev, M.A., et al. (2024). ХХII Mendeleev Congress on General and Applied Chemistry, 5, 372. 



multidescriptor perceptron neural network model based on structural, physical and quantum 
chemical parameters 



assessment Testing73 of the Microcosm IT system 

Vassiliev, P.M., Spasov, A.A., Kosolapov, V.A., et al. (2014). Application of Computational Techniques in Pharmacy and Medicine, 369-431. 



Compounds for synthesis were selected based on: 
• energy of a fully connected convolutional 

correlation neural network Wl  (from 266.5 to 

446.9)  
• presence HM level by the other three methods 

 

 

• Generalization of predictive estimates allowed to 

identify 14 promising structures among 71 new 

derivatives of 4(3H)-quinazolinone with moderate 

antimicrobial activity against S. aureus for further 
synthesis. 



Consensus combination of several prediction 
methods enabled a directed searching promising 

derivatives of 4(3H)-quinazolinone with antimicrobial 

activity against S. aureus for further synthesis 
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