GABA  receptor gene knockdown impairsinhibition of N-type calcium channelsin rat sensory
neurons by a-conotoxin Vcl.1
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G protein coupled GABg receptors are receptors fgraminolutyric acid (GABA) and are widely
expressed in the central and peripheral nervous systemy fdwglate synaptic transmission and signal
propagtion by modulating the activity ofoltage-gted calcium channels and inwardly rectifying potassium
channels. Functional GA&, receptors are heterodimers consisting of @ABand GABA, sulunits. The
analgesiax-conotoxin Vcl.1, a peptide from the venom of the marine cone Goails victoriae, inhibits N-
type calcium channels in sensory neurgasactivation of G protein coupled GA&; receptor (Callaghaet al.,

2008). Although there is unambiguous pharmacologiceleace demonstrating that Vcl.1 does not interact
directly with N-type calcium channels but inhibits thera a wltage-independent mechanisnvalving the
GABA; receptoy to date, there are no molecular studies confirming the interplay between Vcl.1 and the
GABA receptor The aim of the present study was to examine the effect of theAGABonist baclofen and
Vcl.1 on N-type calcium channel currents recorded in sensory neurongiriglitvansient knock-down of the
GABA receptor using RN interference (RNAI). Dorsal roogglion (DRG) neurons isolated from 3-12 days

old rats were transfected with small interfering ARRNSIRNAs) targeting both GAB, sulunits. One day after
transfection a reduction ofver 50% in mMRM levds for GABA sulunits was observed compared to control
cells (mock cells transfected without siRNand scrambled non-targeting siRNtransfected cells), as
demonstrated in quantitad real-time PCR analysis of a minimum of 4 independent experiments. &éqreo
suppression of GAB, protein expression as &aluated immunocytochemically using a high-content imaging
system and confocal laser scanning microgc@3 days after transfection. Quantitati analysis of
immunofluorescence-labeled GAB proteins in DRG neurons vealed significantly reduced G

expression in cells transfected with GAB-targeting siRNAs compared to control cells. Whole-cell patch-
clamp studies conducted 1-3 days after transfection demonstrated that kmoclodunctional GABR\g
receptor expression significantly reduced the inhibition of N-type calcium channels in response to both baclofen
(30 uM) and Vcl.1 (100 nM) in isolated DRG neurons. This is in contrast to neurons transfected with a non-
targeting siRM\ which were not distinguishable from untransfected neuroakenTtogetherthese results
confirm thata-conotoxin Vcl.1 modulates N-type calcium channedsactiation of the GAB\ receptor in

DRG neurons.
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