A Novel 96-Well Plate-Compatible Device for Studying GPCRs in a Fluid Flow System.
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Introduction. G-protein coupled receptors (GPCRs) are crucial membrane proteins involved in numerous physiological processes and are key drug targets. However, many GPCRs remain untargeted due to challenges in developing selective drugs. Conventional static cell culture systems fail to replicate the dynamic chemical and mechanical conditions found in vivo. This limitation often results in a poor understanding of ligand-GPCR binding, leading to sub-optimal drug candidates and hindering drug discovery.
Aims. This study aims to investigate the effects of mechanical stimuli and varying fluid flows on GPR68, a proton-sensing and mechanosensitive orphan GPCR. 

Methods. We created a novel 96-well plate-compatible device that enables dynamic fluid flow over cultured cells, replicating mechanical stimuli and chemical gradients. The 3D-printed device directs fluid flow radially over cells in a 96-well plate, creating a micro-physiological environment.
Results. Our studies demonstrated that shear stresses significantly affect GPR68's ability to sense protons, indicating that mechanical forces can modulate receptor sensitivity and function. 
Discussion. The application of this novel 96-well plate-compatible device represents a significant advancement in the study of GPCR signaling and drug discovery. This adaptable system offers a broader application for studying drug-target interactions under conditions that closely resemble physiological environments, ultimately facilitating more accurate and efficient drug discovery efforts.[image: image2.jpg]


 
