5-HT3R ion channels induce intercellular mitochondrial exchange for cellular communication pathway
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Introduction. 5-HT₃ receptors (5-HT3Rs) are ligand-gated ion channels (LGICs) assembled from five subunits A, B, C, D, and E. Functional receptors form either as homopentamers composed solely of 5-HT₃A subunits or as heteropentamers containing 5-HT₃A in combination with other subunits. These receptors are widely expressed throughout the central and peripheral nervous systems, including the gastrointestinal tract, where they regulate diverse physiological processes. Intercellular mitochondrial transfer is an emerging mechanism of cellular communication with significant implications for tissue homeostasis and disease. However, the regulatory pathways underlying this process remain poorly understood. 
Aims. To investigate 5-HT3Rs role in mitochondrial exchange between cells and explore mitochondria located 5-HT3R function during intercellular mitochondrial exchange.
Methods Three-dimensional (3D) cell culture models were established with 5-HT3R overexpression. A combination of high-resolution confocal microscopy and live-cell mitochondrial tracking was used to monitor the effects of treatments with serotonin in the presence or absence of ondansetron.
Results. Cells overexpressing 5-HT3Rs also contain these receptors in their inner mitochondrial membranes. Mitochondria containing 5HT3Rs are also found in the extracellular space. Extracellular vesicles containing 5HT3R enriched mitochondria were observed in 3D culture. Mitochondrial movement and intercellular transfer were detected by live imaging. Serotonin activation of 5-HT3R significantly enhances the intercellular transfer of functional mitochondria. Pharmacological inhibition of 5-HT3R attenuated this exchange, implicating a receptor-mediated mechanism. 
Discussion. This study highlights the utility of 3D culture systems for investigating physiologically relevant intercellular processes. A previously unrecognized role of 5-HT3Rs in promoting intercellular mitochondrial transfer is revealed that establishes a mechanistic link between ligand-gated ion channel activation and organelle exchange. These findings add a novel dimension to our understanding of serotonergic signaling, extending its influence beyond neurotransmission and gastrointestinal modulation to include the regulation of mitochondrial dynamics between cells.
