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α-Conotoxin Vc1.1 is a 16 amino acid disulfide peptide that is a selective antagonist of theα9α10
nicotinic acetylcholine receptor (nAChR) subtype but has recently been shown to be a more potent inhibitor of
N-type Ca2+ channel currents in dissociated neurons from rat dorsal root ganglia (DRG). The inhibition of N-
type Ca2+ channel currents was blocked by inhibitors of Gi/o and selective GABAB receptor antagonists
suggesting that Vc1.1 actedvia GABAB receptors (Callaghanet al., 2008). To further explore the structure-
activity relationship for Vc1.1 inhibition of N-type Ca2+ channels in DRG neurons, the amino acids except the
conserved cysteines contained in the sequence of Vc1.1 (Gly(1)-Ser(4)-Asp(5)-Pro(6)-Arg(7)-Asn(9)-Tyr(10)-
Asp(11)-His(12)-Pro(13)-Glu(14)-Ile(15)), were sequentially replaced by Ala. These analogues have been
characterised by NMR spectroscopy demonstrating that the structure of the peptide is not significantly changed
(Halai et al., 2009). The present study examined the activity of the Vc1.1 analogues on high voltage-activated
Ca2+ channel currents in rat DRG neurons using the whole-cell patch clamp technique. Analogues that resulted
in significant shifts to the right of the concentration-response relationship for inhibition of Ca2+ channel currents
included S4A (n=4), N9A (n=16) and P13A (n=2). In contrast, analogues with the least effect or unchanged
compared to Vc1.1 were D11A (n=4), E14A (n=6) and I15A (n=3). Interestingly [N9A]Vc1.1 has been reported
to be more potent than Vc1.1 at theα9α10 nAChR whereas it is inactive at inhibiting N-type Ca2+ channel
currents. These findings contribute to an improved understanding of the molecular basis for the GABAB
receptor-mediated inhibition of the N-type calcium channel current by Vc1.1.
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