Automated electrophysiology combined with photoaffinity labeling indicates distinct blocking and modulator binding sites on voltage gated sodium channels
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PLOT OF PEAK AMPLITUDES during an 1684 s experiment. * Using covalently bound azido-riluzole we could exclude the effect of state-dependent

All these d : b Hocic th (1648 x 17 points) dynamic association/dissociation
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— Large or charged ones also cause channel block
— Small neutral ones only cause non-blocking modulation

 An alternative moderate affinity binding site exists
* Itisonly accessible at inactivated conformation
Each drug application is repeated twice. * |t causes minimal modulation in the case of azido-riluzole

- non-F1579 BS — All sodium channel inhibitors cause channel block

and 100 uM trazodone
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SDO, RFI and SSI plots for control and drug, Results-2 section:
shown on the example of riluzole and trazadone

Methods:

® WT and F1579A mutant rNav1.4 expressing CHO cells

APPARENT AFFINITY values calculated for each of the 17 evoked currents. * The most plausible mechanism for the action of riluzole is non-blocking modulation

It shows the dynamics of drug binding/unbinding,  The ability of riluzole to cause modulation is abolished in the F1579A mutant
® Nanion’s Port-a-Patch + 310 nm UV LED controlled by the voltage-clamp amplifier as well as modulation of gating kinetics. * Riluzole is able to reach its binding site with a time constant of ~5 ms, but its effect is only
* Different timing of UV pulses manifested in modulation, not block

* Photoactivatable analog of riluzole e Like azido-riluzole, riluzole is also able to bind to a moderate affinity non-F1579 BS

Results-3 section:

lonFlux Mercury — Special protocol for maximal information content

 We are able to assess major properties of gating at 1 s resolution
 Drug onset & offset kinetics on the time scale of seconds, as well as drug effects on gating
kinetics on the time scale of milliseconds can be followed

Manual patch clamp + Ultrafast solution exchange
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