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Introduction: Kv3.1(KCNC1) channels belong to the Kv3family of K+ channels encompassing 4members (from Kv3.1to 
Kv3.4). Kv3.1channels are activated by strong membrane depolarizations and display very fast deactivation. Kv3.1channels 
are particularly abundant in subsets (such as parvalbumin positive) of GABAergic interneurons that fire long trains of action 
potentials at high frequency, known as FS (fast-spiking) neurons: it has been suggested that these peculiar biophysical properties 
of Kv3channels shape the intrinsic properties of FS neurons. A recurrent mutation in KCNC1channels (R320H) has been 
first associated to Progressive Myoclonus Epilepsies (PMEs), a group of rare, inherited disorders manifesting with myoclonus, 
tonic-clonic seizures, and progressive neurological decline. Using a NGS approach, we have identified a patient suffering 
from drug-resistant focal and generalized seizures triggered by fever and mild developmental delay, carrying a novel variant 
in KCNC1(V425M). The aim of this study has been to investigate the functional and pharmacological properties of channels 
carrying this variant.

Materials and methods: CHO cells were transiently-transfected with plasmids containing the cDNA for wild-type or mutant 
Kv3.1subunits and used 24h later for functional and pharmacological experiments. 

Results: Patch-clamp recordings revealed that Kv3.1channels activate at about -30 mV with fast activation kinetics; in 
addition, an inactivating component is visible at membrane depolarizations > 0 mV. By contrast, Kv3.1V425M currents 
show a strong leftward shift in the voltage-dependence of activation (of about 30 mV), increased current density, loss of the 
inactivation component and slower deactivation kinetics. Altogether, this mutation appears to prompt gain-of-function effects 
on KCNC1currents. Fluoxetine, a known Kv3.1blocker, inhibited both wild-type and mutant KCNC1currents with IC50s of 
17.0±2.7µM and 8.7±0.8µM, respectively, suggesting higher potency in blocking mutant channels. Based on these results, 
we started a pharmacological treatment of the patient carrying this mutation with low doses of fluoxetine and this appears to 
prompt a mild reduction of seizures and an improvement of behaviour and attention. 

Discussion and conclusions: Overall, the results obtained revealed for the first-time a Kv3.1mutation causing gain-of-function 
effects and prompted the clinical use of the Kv3.1blocker fluoxetine as a targeted therapy for the treatment of the epileptic 
patients carrying this mutation.


