Post-translational insights into gastrointestinal tract ligand-gated ion channels.
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Introduction. Ligand-gated ion channels (LGICs) are important components of membranes enabling specific signaling ligands to modulate ion transport of cells and cellular compartments. LGICs are important in maintaining gastrointestinal motility. Both 5-HT3 and nACh receptors (R) are implicated in dysregulation of gut function and other organs including the heart. Surprisingly, both 5-HT3R and nAChR have recently been reported in mitochondrial membranes where they modify its function. Signal peptides (Rao et al 2023) or glycosylation states (Skok 2022) enable the receptor subunits to enter mitochondria. Whether other LGICs can enter mitochondria is unknown.
Aims. To systematically analyse LGIC sequences to identify mitochondrial location signals and post-translational modifications.
Methods. Sequences of LGIC subunits were retrieved from NCBI data base and analyzed for the presence of predicted organelle localization signals, conserved phosphorylation and glycosylation sites using various web-based software.
Results. No nuclear localization signal was detected in any of the LGIC subunits while 5HT3A and 5HT3E subunits and GABAA subunit theta precursor possess mitochondria localization signals. Most phosphorylation sites occur at intracellular serine, threonine or tyrosine residues. However, various ASIC, GL, P2X, nACh, GABAA and glutamate receptor subunits contain predicted sites in extracellular domains and occasionally transmembrane regions. As expected, glycosylation sites largely occur in the extracellular domain. However, several subtypes of glycine, P2X, GABAA, nACh and ionotrophic glutamate receptors contain cytoplasmic facing N glycosylation sites.
Discussion. Together these findings raise the possibility that other LGICs normally associated with the plasma membrane contribute to mitochondrial function. Determining when and how these subunits enter mitochondria may develop our understanding of mitochondrial dysbiosis in chronic disease states including gastrointestinal mobility.
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