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Hunting the open state of the glycine receptor with molecular dynamics
simulations

Pentameric ligand-gated ion channels are key players in mediating fast neurotransmission. Glycine
receptors are chloride-selective members of this receptor family that are implicated in neurological
disorders including autism and startle disease. They have been structurally characterized by both X-
ray crystallography and cryoelectron microscopy studies, with the latter giving rise to what was
proposed as a possible open state. However, recent work has questioned the physiological
relevance of this open state structure, since it rapidly collapses in molecular dynamics (MD)
simulations. Using MD simulations, we show that the collapse can be avoided by a careful
equilibration protocol that reconciles the more problematic regions of the original density map,
resulting in a stable open state that shows frequent selective chloride permeation. This work reveals
that the hallmark of receptor activation is the outward rotation of the 9’ leucine gate residues into so
far unreported hydrophobic pockets. Because these pockets are functionally conserved across
pentameric ligand-gated ion channels, this structural feature of the active state likely applies to the
entire superfamily.
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