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Predicting antimicrobial activity is a cornerstone of successful virtual screening for 
novel antibiotic compounds. While advanced generative AI methods are capable of 
designing unknown compounds with desired activity, they often fail to accurately 
predict other crucial properties, such as permeability, efflux, and accumulation, which 
are fundamental for achieving optimal antibiotic efficiency. 

In this poster, we present our efforts to develop statistically based machine learning 
(ML) methods for predicting permeability in E. coli for molecules with known minimum 
inhibitory concentration (MIC) values. By expanding our previous work where we 
have used the similar approach to create an interpretable ML model for predicting 
accumulation in E. coli we create a systematic overview where we test various 
models across various datasets in order to find the best permeability model.  

Once, the best performing model is found, we predict permeability values for 
molecules with known MIC. Finally, we provide an estimate of how much of the 
variance in activity can be explained by permeability values. 

By doing so, we aim to establish a foundational understanding of the functional 
dependence of antimicrobial activity on small-molecule microbiological properties, 
paving the way for improved predictive modeling in antibiotic research. 
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