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Asthma and COPD are characterized by complex pathophysiology associated with chronic
inflammation, bronchoconstriction, and bronchial hyperresponsiveness resulting in airway
remodeling. The currently available therapeutic strategies do not address all of the most
important pathological processes in the course of both diseases. Therefore, it is an urgent
need to work out comprehensive solutions that fully affect the pathological processes of both
diseases. As a possible solution for the enhanced treatment of asthma and COPD, we propose
the rationally designed multi-target-directed ligands (MTDLs), combining PDE4B and PDESA
inhibition with TRPA1 ion channel blockade. This approach allows forobtaining synergistic
bronchodilatory, anti-inflammatory, and additional anti-remodeling activity.

The aim of the study is to develop AutoML models to search for MTDL blocking PDE4B,
PDE8A and TRPA1, which will allow the selection of novel MTDL chemotypes.

Using “mljar-supervised” - Automated Machine Learning Python package [1], there were
regression models developed for each of the biological targets (PDE4B, PDESA, TRPA1). For
this purpose, libraries of inhibitors derived from CHEMBL database and collected from
scientific articles were used. Each inhibitor was represented by a set of calculated molecular
descriptors (PADEL software) and ICso values. Ensemble systems combining various modeling
tools like artificial neural networks, decision trees and i.e. XGBoost were found as the best
models for each of the biological targets. On their basis, virtual screenings of commercially
available compounds derived from the ZINC15 database, were performed. A common group
of compounds placed within the top results were selected as potential novel chemotypes of
multifunctional ligands.

Further studies, carried out after the purchase of selected compounds, will be focused on in
vitro activity tests providing reliable results to aid the discovery of MTDLs blocking PDE4B,
PDESA and TRPA1.

The study was financially supported by the National Science Centre, Poland (grant no.
2020/37/N/NZ7/02365). Calculations were performed partially with use of computers co-
financed by the gLIFE Priority Research Area under the program “Excellence Initiative
Research University” at Jagiellonian University and Polish Operating Programme for Intelligent
Development POIR4.2 project no. POIR.04.02.00-00-D023/20.
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Using “mljar-supervised” - Automated Machine Learning Python package (3), there
were regression models developed for each of the biological targets (PDE48B, PDESA,
TRPA1). For this purpose, libraries of inhibitors derived from CHEMBL database and
collected from scientific articles and patents were used. Each inhibitor was
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The developed empirical models allowed to select the most promising MTDLs blocking PDE4B/PDESA/TRPAL. The obtained models limited the number of the most important
descriptors for each prediction, and indicated 240 common descriptors for the three biological targets.

Further studies, carried out after the purchase of selected compounds, will be focused on in vitro activity tests providing reliable results to aid the discovery of MTDLs
blocking PDE4B, PDESA and TRPAL.
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