Identification of Nav1.8 channel domains responsible fquO-conotoxin MrVIB binding and
channel biophysical properties
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Voltage-agated sodium channels GSCs) are expressed primarily in excitable cells, such as central and
peripheral neurons and muscle, and playvatali role in the initiation and propagation of action potentiats. T
date, nine subtypes of the pore-formmgulunit have been identified, each with a distinct tissue distiim,
biophysical property and sensitly to the neurotoxin tetrodotoxin (TTX). The 260 kdasuhunits echibit
intracellular N- and C-termini and consist of four domains, each containing six membrane-spagmieigise
Na 1.8, a TTX-resistant subtype, is predominantly expressed in sensory neurons and plays gsgeitgpal
role in neuropathic pain. In contrast to TTX-sewsito-subtypes, Ng.8 exhibits slower actation and
inactivation kinetics and is inhibited byO-conotoxin MrVIB fromConus marmoreus (Ekberget al., 2006). o
determine which domain confers N&8 a-sukunit its biophysical properties and MrVIB binding, we
constructed various chimeric channels betweepli8aand a TTX-sensite Na 1.2 that is expressed in the
central nervous sytem. W type and chimeric channels were expressexenopus oogytes and depolarization-
induced N& currents were recorded using the two-electramitage clamp technique. Sidnactvation kinetics
of Na 1.8 was changed to fast kinetics when domain 1 an@<replaced by the corresponding domains of
Na 1.2; slav activation kinetics remained unaltered. MrVIB M) inhibits Ng 1.8 currents by 80% whereas no
significant effect was observed on M2 currents. A similar sensitivity to MrVIB was observed fo{ N2 /1.8
chimeras containing N&.8 domain 2. In contrast, a2 /1.8 chimeras containing Na2 domain 2 were
insensitve © MrVIB. Taken togetherthese results suggest that domain 2 of Navl.8 is critical for MrVIB
binding and actiity. A previous study on Nd.4 reported that MrVIB hinders th@ltage sensor in domain 2
from actvating and, hence, the channel from opening (Leigbla., 2007). The binding of TTX may rely on a
comparatie mechanism since the presence of one arltimding sites within VGSCs Na.8/1.2 chimeras had
no efect compared to the wild type VGSC subtypg N&. All results were confirmed by a set of at least 10
cells/experiments.
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