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A E M. BN A oA R AR 5 B R AT R AT 18 R % (MALDI-TOF/TOF MS)i#t 474 F 69 %5 &, MM K 4t 4 32
Fik AT R TR E B BE R ST, TR RERA, Arg20 4 Ala RS, R20A-JZTX-V 5+ X & B ARAY 2 ¥ a0
(DRG)E & &3k 49 7T IR & SR A (TTX-S)40 8 18 4947 4 7% M 5 R R JZTX-V A8 %, 37 Arg20 5 JZTX-V # TTX-S 44
B IPRFERILER K E TR, @ R20A-JZTX-V 2F TTX-R 4Hi8 8 6947 5| 7& 20 R R JZTX-V TIET £ 18.3 4%, it
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Effects of Arg20 Mutation on Sodium Channels Activity of
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Abstract: Jingzhaotoxin-V(JZTX-V) isolated from the venom of the spider Chilobrachys jingzhao is a novel potent inhibitor that
acts on tetrodotoxin-resistant and tetrodotoxin-sensitive sodium channels in adult rat dorsal root ganglion(DRG) neurons. It is a
29-residue polypeptide toxin including three disulfide bridges. To investigate the structure-function relationship of the toxin, a mutant
of JZTX-V in which Arg20 was substituted by Ala, was synthesized by solid-phase chemistry method with Fmoc-protected amino
acids on the PS3 automated peptide synthesizer. The synthetic linear peptide was then purified by reversed-phase high performance
liquid chromatography and oxidatively refolded under the optimal conditions. The refolded product was analyzed by matrix-assisted
laser desorption/ ionization time-of-flight mass spectrometry(MALDI-TOF MS) and electrophysiological experiments for its relative
molecular weight and prohibitive activity of sodium channels respectively. The present findings show that the prohibitive effect of
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R20A-JZTX-V on TTX-S sodium channels in DRG neurons is almost the same as that of native JZTX-V, suggesting that Arg20 does
not play any important role in inhibiting TTX-S sodium currents in DRG neurons. In contrast, the prohibitive level of R20A-JZTX-V

on TTX-R sodium channels is reduced by at last 18.3 times, indicating that Arg20 is a key amino acid residue relative to the bioactivity
of JZTX-V. It is presumed that the decrease in activity of R20A-JZTX-V is due to the changes of the property in the binding site in

TTX-R sodium channels.
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Fig. 1 RP-HPLC chromatogram and mass spectra of
synthetic crude mutant

The synthetic R20A-JZTX-V was applied to a phenonmenex
C18 column (10.0 mm x 250 mm) pre-equilibrated with 0.1%
TFA. Elution was performed with a linear gradient of 25%~33%
acetonitrile over 25 min at a flow rate 3.0 mL/min at 40°C. The
inset showed the peak of interest
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Fig. 2 RP-HPLC chromatograms in oxidative refolding
process of synthetic R20A-JZTX-V
Refolding time: a, 0 min; b, 10 min; ¢, 12 h; d, 24 h
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Fig. 3 Effects of native JZTX-V and its mutant on TTX-R
and TTX-S sodium currents on rat DRG neurons
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Fig. 4 The conrentration-dependent relationship curve of
native JZTX-V and its mutant on TTX-R and TTX-S sodium
currents on rat DRG neurons
@ presents native JZTX-V; O presents the mutant R20A-JZTX-V
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