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Inhibition of Jingzhaotoxin-V on Kv4.3 channel
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Abstact: Kv4.3 channel is present in many mammalian tissues, predominantly in the heart and central nervous system. Its currents are
transient, characterized by rapid activation and inactivation. In the hearts of most mammals, it is responsible for repolarization of the
action potential of ventricular myocytes and is important in the regulation of the heart rate. Because of its central role in this important
physiological process, Kv4.3 channel is a promising target for anti-arrhythmic drug development. Jingzhaotoxin-V (JZTX-V) is a novel
peptide neurotoxin isolated from the venom of the spider Chilobrachys jingzhao. Whole-cell patch clamp recording showed that it
partly blocked the transient outward potassium channels in dorsal root ganglion neurons of adult rats with an ICs, value of 52.3 nmol/L.
To investigate the effect of JZTX-V on Kv4.3 channel, JZTX-V was synthesized using the solid-phase chemical synthesis and
separated by reverse phase high performance liquid chromatography (HPLC). The purity was tested by matrix-assisted laser desorp-
tion-ionization time-of-flight mass spectrometry (MOLDI-TOF mass spectrometry). Two-electrode voltage-clamp technique was
used to characterize the action of JZTX-V on Kv4.3 channels expressed in Xenopus laevis oocytes. As a result, JZTX-V displayed fast
kinetics of inhibition and recovery from inactivation. Furthermore, it could inhibit Kv4.3 channel current in a time- and concentration-
dependent manner with an ICs, value of 425.1 nmol/L. The application of JZTX-V affected the activation and inactivation character-

istics of Kv4.3 channel and caused a shift of the current-voltage relationship curve and the steady-state inactivation curve to depolar-
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izing direction by approximately 29 mV and 10 mV, respectively. So we deduced that JZTX-V is a gating modifier toxin of Kv4.3

channel. Present findings should be helpful to develop JZTX-V into a molecular probe and drug candidate targeting to Kv4.3 channel

in the myocardium.
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Fig. 1. Inhibition of Kv4.3 channel currents by JZTX-V. A: Current traces of Kv4.3 channel in absence and in the presence of 1 pmol/L
and 10 umol/L JZTX-V. Currents were elicited by 200 ms voltage steps to +20 mV from a holding potential of -90 mV. B: Concentration-
dependent inhibition of JZTX-V on Kv4.3 channel. Every data point (mean+SEM) came from 3 separated experimental cells. The above

results indicated that the ICs, value was 425.1 nmol/L.
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Fig. 2. The time-curve of inhibition of Kv4.3 channels in the presence of 500 nmol/L JZTX-V. A: Current traces of Kv4.3 channel in the
presence of 500 nmol/L JZTX-V. Currents were activated by 200 ms voltage steps to +20 mV from a holding potential of -90 mV. B:
Onsets of inhibition and recovery are shown for the application of 500 nmol/L JZTX-V to Kv4.3-expressing Xenopus laevis oocytes.
Tomset =(11.29£1.54) S, Treovery =(27.47£4.35 ) s from three separated experimental cells.
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Fig. 3. Current-voltage relationships for Kv4.3 channel in absence and in the presence of 100 nmol/L and 1 umol/L JZTX-V. A: Current

traces of Kv4.3 channel in absence and in the presence of 1 umol/L JZTX-V. Currents were elicited using 1 s depolarization to potentials

from -80 mV to +60 mV in 10 mV steps from a holding potential of -90 mV. B: Current-voltage relationships of Kv4.3 channel in absence

and in the presence of 100 nmol/L and 1 umol/L JZTX-V. Every data point (mean+SEM) came from 3-5 separated experimental cells.
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Fig. 4. Steady-state inactivation curves for Kv4.3 channel before and after application of 1 umol/L JZTX-V. A: Current traces of Kv4.3

channel in absence and in the presence of 1 umol/L JZTX-V. A two-pulse protocol was used to measure the steady-state inactivation

relationship. From a holding potential of -90 mV, 18 3-s voltage steps (P1) were applied from -120 to +50 mV in 10 mV increments

followed by a 1-s pulse (P2) to +50 mV. B: Steady-state inactivation curves for Kv4.3 channel in absence and in the presence of 1 pmol/L

JZTX-V. Every data point (mean+SEM) came from 3-5 separated experimental cells.
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