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Introduction: The Kv7subfamily of voltage-gated potassium channels includes 5members (Kv7.1-Kv7.5) having distinct 
expression pattern and physiological roles. In particular, Kv7.2and Kv7.3subunits are mainly expressed in the central nervous 
system where they underlie most of the M-current (IKM) a sub-threshold K+ current controlling action potential generation at 
the axon initial segment. The anticonvulsant retigabine suppresses neuronal hyperexcitability by shifting the Kv7.2/3current 
activation threshold toward more hyperpolarized potentials, thereby increasing their participation to membrane potential 
control. Because of poor selectivity for Kv7subtypes, short half-life, poor brain penetration and chemical instability, leading to 
blue-gray skin discoloration, retigabine is no longer available on the market since June 2017.
In this work, we have developed a fluorescence-based assay to evaluate the activity of a small library of retigabine derivates to 
indentify novel Kv7.2/3channel modulators. To further validate the assay, the fluorescence results were compared with those 
obtained in electrophysiological experiments using manual patch-clamp.

Materials and methods: Stable CHO cell lines co-expressing Kv7.2and Kv7.3channel subunits were generated by the PiggyBac 
Transposon System, which enables to easily integrate genes of interest into target genomes. The obtained stable cell lines 
were used in a fluorescence-based assay that uses Thallium (Tl+) as a surrogate of K+ ions and a fluorescent Tl+-sensitive dye 
(FluxOR). 

Results: In Kv7.2/3stable cell lines retigabine (0.1-100 µM) dose-dependently increased the maximal fluorescence and the 
initial slope of the fluorescent signal; both effects were abolished by the pan-Kv7blocker XE991(10 µM). The calculated EC50 for 
retigabine was 4.6±0.7µM, a value similar to that calculated by electrophysiological techniques (EC50= 1.9±0.2µM). Twenty 
newly-synthesized retigabine analogues were screened; some of these increased the maximal fluorescence and the initial slope 
of the fluorescent signal significantly more than retigabine. In particular, the compound CPRET-46was at least 2000 times more 
potent than retigabine, showing an EC50 of 2.2±0.1nM. Electrophysiological experiments corroborated such conclusion. In 
fact, in CHO cells expressing Kv7.2/3channels, 100 nM retigabine failed to modify Kv7.2/3channel gating; whereas, the same 
concentration of CPRET-46negatively shifted Kv7.2/3currents activation V1/2by about 23mV. When compared to retigabine, 
CPRET-46also showed a higher maximal efficacy; at the maximal concentration of 10 µM, the V1/2of Kv7.2/3currents was 
shifted by 40 and 80 mV for retigabine and CPRET-46, respectively. 

Discussion and conclusion: We have developed a fluorescence-based assay suitable for screening of compounds active on 
Kv7.2/3channels. The results obtained with this assay are qualitatively similar to those from electrophysiological experiments. 
Using this fluorescent-based assay, more suitable for medium-high throughput screening, we have identified novel 
retigabine analogous showing higher potency over existing compounds. The physicochemical stability, pharmacokinetic and 
pharmacodynamic properties of some of these compounds are currently under investigation. 


