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Introduction

Tuberculosis (TB), a disease caused by Mycobacterium
tuberculosis (Mtb), remains a major public health
problem, especially in developing nations. Approximately
1.3 million deaths were reported in 2020, which more
than 150,000 were caused by drug-resistant strains.
Therefore, novel treatments are needed. Computational
methods are an Interesting approach due to their
relatively low-cost and higher speed in comparison with
traditional screening methods. Recently, machine
learning (ML) became a promising method In early
stages of drug discovery.

ODbjectives

Our goal was to develop an ML model able to classify
molecules as either active or inactive, based on Its two-
dimensional structures, and to use it to virtually screen
thousands of natural compounds In the search for novel
anti-tuberculosis candidates.

Methodology

Molecules tested against Mtb were obtained from
ChEMBL and considered “active” or “inactive” based on
a pMIC threshold of 7, resulting In 6,242 active and
8,743 Inactive molecules, which were used to train
models with different ML algorithms. ML models were
optimized by 10-fold cross-validation. Ligands were
encoded as Morgan fingerprints. Natural products from
Molport and Timtec, totaling 177,213 compounds, were
used for virtual screening.
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Results

Support Vector Machines was the chosen algorithm,
achieving 89% accuracy, 86% precision, 82% recall, and
85% F,-score on the test set. After screening, 5,364
natural compounds were classified as potential actives.
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Conclusions

Natural compounds were virtually screened In search of
novel anti-tuberculosis candidates. Further studies will
be conducted to validate our results, such as molecular
docking and growth Inhibition assays, contributing to
anti-tuberculosis drug discovery.
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