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Plastic-derived environmental pollutants, including bisphenols (BPAs) and phthalates, are ubiquitous contaminants with increasing evidence linking exposure to cardiovascular, metabolic, and neurological disorders. While their genomic effects mediated by nuclear hormone receptors are well established, their ability to directly modulate membrane signalling through G protein-coupled receptors (GPCRs) remains poorly understood. Given that GPCRs regulate fundamental physiological processes and represent the largest class of therapeutic drug targets, defining pollutant-induced GPCR perturbation is critical for understanding emerging mechanisms of environmental toxicity.

To address this gap, we established an integrated pharmacological framework combining radioligand binding and functional assays to systematically investigate GPCR signalling in response to environmental pollutants. Using adenosine receptors (ARs) and the G protein-coupled estrogen receptor (GPER) as model systems, we assessed direct receptor engagement and employed BRET biosensors to quantify G-protein activation and Gβγ release. These were complemented by cAMP accumulation and calcium mobilisation assays to measure downstream signalling.
We demonstrate that bisphenol and phthalate derivatives interact with ARs and GPER and induce G protein recruitment and Gβγ release. These interactions propagate to downstream cAMP and calcium responses in a subtype-selective manner. Notably, emerging BPA derivatives elicit greater signalling responses than BPA. Collectively, these findings establish GPCRs as functional targets of environmental pollutants and identify GPCR signalling as a molecular interface linking environmental exposure to cellular physiology. This work provides a mechanistic framework for understanding pollutant-induced GPCR perturbation and highlights GPCR-based pharmacological approaches as essential tools for advancing environmental health research.
