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Introduction. Pregnane X Receptor (PXR) is a ligand-activated nuclear receptor that plays a critical role in the regulation of xenobiotic-metabolizing enzyme and transporter expression1. Investigation into the structural characteristics of drugs that induce PXR activation is essential in addressing drug-drug interactions and reducing unintended effects. The human PXR ligand-binding domain (LBD) possesses uniquely large and flexible binding pocket capable of accommodating structurally diverse ligands in multiple orientations2. Many computational approaches have been used to characterise PXRs binding promiscuity. 
Aims. This study will evaluate the effectiveness of a two-level QSAR framework used to predict PXR activation in a curated database of molecules with screening results. 

Methods. We sourced data from the U.S. Tox21 program3 and have curated the data for computational modelling. Machine learning models were developed in Python using PyTorch Geometric, Pandas, and Scikit Learn on a Windows workstation with an 11th‑generation Intel i7 CPU, a Z590 chipset, and an NVIDIA GeForce RTX 3090 GPU.

Results. So far, we have compiled a dataset of 10,081 compounds with known PXR binding values AC50 (half-maximal active concentration). Our model has been able to predict PXR in preliminary studies and we will present a full set of results on our poster.
Discussion. Application of these techniques in tandem aims to produce a robust and interpretable explanation for PXR activation patterns. We anticipate our final model will have application in both regulatory toxicological assessment and drug discovery.
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