Impact of air pollutants on GPCR signaling and localization 
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Introduction. Age-related chronic diseases cause suffering of millions of people individual and an enormous economic burden. Environmental stressors (e.g pollutants, viruses, bacteria) cause tissue degeneration (e.g. ferroptosis) and (mitochondrial) oxidative stress, seemingly amplifying chronic inflammation. 

Aims. To unravel molecular mechanism of pollutants to induce dysfunction of GPCR signaling and (mitochondrial) localization. 
Methods. NIST-DEP, standardized diesel exhaust particles. Models, mouse/human neurons, bronchial/alveolar epithelial cells, iPSCs (derived to neurons, microglia), organoids, (pharmacological) modulators. Viability, MTT, PI/Hoechst (erastin, RSL-3). Metabolomics, MDA, BODIPY, Seahorse, bulk RNA sequnecing. ROS, DFCA, MitoSox, Seahorse. Mitochondria, Mitotracker Deep Red. 
Results. NIST-DEP alone, determined by different methods, did not impact cell viability. However when combined exposure with e.g. ferroptosis inducers and/or viruses, bacteria increased induced cell death. Several mitochondrial parameters, e.g. morphology, function, oxygen species, and calcium were severely impacted. Process accompanied with a profound alteration in function, expression and localization of several components of the GPCR signalosome. Interestingly, pharmacological modulators (agonists, antagonists, inhibitors) of cyclic nucleotide and calcium signaling were able to regulate the outcomes.

Discussion. NIST-DEP combined exposure aggravated the occurrence of tissue/cell dysfunction and altered profoundly GPCR and mitochondrial responses and localizations. Cyclic nucleotide and calcium modulators prevented such aggravation, implicating that modulation of GPCR signaling may offer opportunities to combat air pollutant induced threats of human health.
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