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y-Aminohutric acid (GABA) is the main inhibitory neurotransmitters in the brain. It mediatedets ef
part through actetion of y-aminolutyric acid type A receptors (GAB,R), pentameric receptors that open a
chloride-selectie dhannel upon binding of GABA. Individual GAB,Rs subunits are encoded by a number of
individual genes, including (1-6), B (1-4),y, o, 11, € andp. These subunits form a limited number of subtypes
that difer in their pharmacologysensitvity to GABA, distribution in the brain and physiological roles. Our
focus is on th&4330 GABA R, which is located extrasynaptically and thought to cautiiko tonic inhibition,
actvated by lav concentrations of either ambient GABA, or spitofrom synaptic transmission.

The two-electrode voltage clamp technique has long been used to study the function’gfRsAfRd as
a oonvenient method to identify putat pharmaceuticals. When expressing multimeric receptoxétro, the
analysis of electrophysiological recordings can be complicated by the presence of heterogeneous recepto
populations with different pharmacological properties. In this stwdyinjected different combinations o#,

B3 and 0 cRNA into Xenopus laevis oogytes and performed concentration-responseesute GABR\ through
the two-electrode altage clamp technique, with the cells held at —60kWe¢ dso characterized the effects of
several known pharmacological agents of extrasynaptic 8ABs, and characterized putai inding-site
mutations previously identified.

We report that there are four possible receptor subtypes that we can identifyxjoréssed irXenopus
oogytes whena4, B3 and & cRNA are injected:3 homomeric;a433; 30 and a4f33d. The 33-homomeric
receptor displays constitué activity that is inhibited by zinc it exhibits no significant response to GARup
to 1ImM). GARBA elicited chloride-currents at oocytes injected wath and 33, or33 and o alone, with an E{,
of 25uM and 26uM for the resultanta4f33 and 30 subtypes respesgtly. Despite exhibiting similar
pharmacological responses to GABA, the agent DS2 is an agon[¥dpfbut not a4f33 receptors. The
pharmacology of33d receptor vas further characterized in this studgd we identified that THIP and DS2
activate 330 receptors, whereas zinc and gabazine inhibit GABA-elicited curréidten attempting toxpress
the 04330 GABA R in vitro, al these subtypes may contribute to the resultant G&Hcited concentration
response curve, complicating the analysis of the functional propertiesi3¥. It has previously been
demonstrated that GABA-binding site is located within the iaterfof a4 (complementary/-) and33
(principle/+) subunits in thei4330 extrasynaptic GAB\ ,Rs. Havever, GABA clearly actvates 330 receptors
that lack ama4 subunit, and we fipothesized there is a vid GABA-binding site at the interface @3 and &
sulunits. Three critical residues, which werewhdo be vital ina4p33d receptoy were tested ifs3d receptors.
B3,,05c Shifts the GAR\ concentration-response cerby 1000-fold. d.,,. and d.,, - shifted only by 2-fold
and 4-fold respeately indicating that33,,,.. may be directly imolved in binding of GABA. In consideration
of the 33-homomeric receptor arfgBd receptor abee, d sukunit may be imolved either in allosteric oraging
mechanisms.

We haveidentified the potential for a mixed-population of receptor subtypes to be exprestwpos
oogytes injected witha4, B3 and 6. We manipulated various parameters of thgression system, including
MRNA poly-aderylation and the relate sibunit ratios to shift the resultant GABA-concentration response
curve. The identification of a seleati harmacological agent f@33d receptors would enable us to infer the
relative subtype contributions to the resultanti33d GABA-concentration response curve. This kiexige
could be used to identify gmole of B30 receptorsn vivo, enabling us to understand actions of pharmacological
agents that act oa433d receptors. This may lead to an increased understanding of the physiological role of
these GABA\R subtypes.
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