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GABA , receptors are the dominant inhibitory neurotransmgaéed ion channel in the central nene
system. \® haveidentified a n@el way in which these neuronal ion channels alter their electrical response.
Interactions between neighbouring, clustered @ABreceptors profoundly alter single-channel properties
(conductance and kinetics), leading to a significant enhancement of charviigl @ctoss-talk’) (Eweritt et al.,

2009). Interactionsvere identified using competitor peptides that mimic defined intracellular protein binding
sites. Peptides were applied directly onto inside-out membrane patches pulled from newborn rat hippocampal
neurons and single-channel currents were recorded. Combining the use of competitor peptides and single
channel recordings pvaed a visual insight into the dynamic nature of protein interactions that affect the
actwity of single GABA, ion channels. Specificallyhen applied to inside-out patches, a peptide mimicking

the MA helix of they2 subunit (y381-403) of the GAB , receptor abrogated the potentiating effect of the drug
diazepam on endogenous receptors by substantially reducing their conductance.

In addition to benzodiazepines, barbiturates, general anaesthetics and neurostezditibden shan
to facilitate neuronal receptor cross-talk, that is, the drugs potentiatéd\-@étivated currents increasing both
channel open probability and conductance. Such drugeveg ae predicted to act on @grent GABA ,
receptor subtypesWe hypothesized therefore, that modulation of ion permeatiaa & general mechanism
through which all GAB\, receptor subtypes signal. Using a competitor peptide specifi&ctmtaining
GABA, receptors we tested our hypothesis. GABurrents were potentiated by the general anesthetic
etomidate and competitor peptides were applied to neuronal patches. Additionddfitheeptide lut not a
scrambled version or theMA peptide abrogated the potentiating effects of etomidate. These data support our
hypothesis and are aiding our understanding of the complerplay between drugs and ion channels and also
amongst the different GABAreceptors subtypes themselves.
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