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The family of pentameric ligand gated ion channels (pLGICs) contribugsst@ynaptic signalling in both
vertebrates and wertebrates. This includes the receptors to thevknpeurotransmitters acetylcholine, GAB
serotonin, glycine, histidine, glutamate and zincwHbese receptors are able to respond to the binding of
neurotransmitter and transduce this into the opening of the integral channel pore appears to bexa comple
interaction of molecular vents both within and between subunits. Our work has catéib to the
understanding of these molecular interactions and conformational changes in pLGIC by using the glycine
receptor as a model system to test predictions from published crystal structures and molecular dynamics
simulations. Initially this was informed by the crystal structures of the acetylcholine binding protein, a
homologue of the extracellular domain of the nicotinic acetylcholine receptor @gejc2001). This identified
structures at the interface between thké&asellular and transmembrane domains of the receptor that were
predicted to connect ligand bindingeats to opening the channel pore. Orareple is the loop between beta
strands 1 and {32 loop) of the gtracellular domain. Mutations in this loop impair receptor function and the
rate of cwalent modification with substituted/steine residues demonstrated a ligand-dependent conformational
change (Cederholret al., 2010). These results were consistent with ffi32 loop contributing to the signal
transduction pathway.

The crystal structures of prokaryotic digd-gated ion channels frofarwinia chrysanthemi (ELIC) and
Gloeobacter violaceus (GLIC) provided the first full-length receptor structures (Hilf & Dutz®908; Bocquet
et al., 2009; Hilf & Dutzler, 2009). Comparison of the ELIC structure in a closed pore conformation with the
GLIC in an apparently open pore conformation, suggested a ‘quaternary twist’ of the receptox amuple
rotation of each individual subunit (Bocquett al., 2009). Thus, sulmits rotate past each other with the
transition between the resting and attéd states. Winvestigated the possible contribution of charged residues
at the intersutunit interface that may form electrostatic interactions to stabilise the resting arstedcstates.
Individual mutations to alanine impaired receptor function (an increase in thev@@ for glycine) in mayn
but not all instances. One specific electrostatic interaction was identified between E110 and K116. yl¢ant-c
analysis of these residues with E110K and K116E mutations indicated weak electrostatic coupling between the
residues, stabilising the closed state. Otherggthresidues do not demonstrate unambiguous electrostatic
pairing. Thus, it may be a netwk of electrostatic interactions at the irsesunit interface that is important to
stabilise the resting and aail gates, rather than individual interactions.
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