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Research progress on structure and activity of P2X4 receptors
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Abstract: P2X4 receptors are ATP-gated non-selective trimetric cation channels involved in various physiological
processes. Each subunit is comprised of intracellular amino and carboxyl termini linked via two transmembrane
(TM)-spanning helices (TM1 and TM2) to a large extracellular (EC) ligand-binding domain. A large ATP-binding
pocket is located at the subunit interface of P2X4 receptors, which is occupied by a conspicuous cluster of basic
residues (K70, K72, R298 and K316, zebrafish P2X4 numbering, similarly hereinafter) to recognize triphosphate
moiety of ATP. The adenine ring makes contacts with L191, K70, K72, 1232 and T186 via hydrophobic contacts or
hydrogen bonds. Conformational changes both in EC and TM domain induced by ATP binding have been proposed.
Two potential pathways (central and lateral) exist through which ions traverse the EC domain of P2X4 receptors to
enter or exit the TM pore. Here, we summarize the progress in recent findings on the three dimensional architecture,
ligand recognition, ion permeation pathway, and gating mechanism of P2X4 receptors.
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