
MOLECULAR AND FUNCTIONAL CONSEQUENCES OF A NOVEL VARIANT IN THE KCNQ3GENE 
FOUND IN A PROBAND WITH NEONATAL-ONSET SEIZURES AND NON-SYNDROMIC 
INTELLECTUAL DISABILITY
Anna Lauritano1, Sebastien Moutton2, Elena Longobardi1, Frédéric Tran-Mau-Them3, Giusy Laudati1, Mario 
Nappi1, Piera Nappi1, Maria Virginia Soldovieri4, Paolo Ambrosino5, Mauro Cataldi1, Thibaud Jouan3, Daphné 
Lehalle2, Hélène Maurey6, Christophe Philippe3, Francesco Miceli1, Antonio Vitobello3, Maurizio Taglialatela1

1Dipartimento di Neuroscienze, Università di Naples  “Federico II”, Naples - Italy, 2Reference Center for Developmental Anomalies, 
Department of Medical Genetics, Dijon University Hospital-INSERM U1231, LNC UMR1231GAD, Burgundy University, Dijon - France, 
3INSERM U1231, LNC UMR1231GAD, Burgundy University-Laboratoire de génétique, Innovation en diagnostic génomique des maladies 
rares UF6254, Plateau Technique de Biologie, CHU Dijon, Dijon - France, 4Dipartimento di Medicina e Scienze della Salute, Università 
del Molise, Campobasso - Italy, 5Divisione di Farmacologia, Dipartiemnto di Scienze e Tecnologie, Università dal Sannio, Benevento - Italy, 
6Service de Neurologie Pédiatrique, Hôpital Universitaire Bicêtre, Le Kremlin-Bicêtre, APHP - France 

Introduction: KCNQ2and KCNQ3genes encode voltage-gated potassium channel subunits mediating a subthreshold current 
limiting neuronal excitability. Loss-of-function variants in KCNQ3cause Benign Familial Neonatal Epilepsy characterized by 
seizures in newborns with normal subsequent development, although rare families with more severe phenotypes have also 
been described. In the present study, we investigated the molecular and functional properties of a new KCNQ3variant, a single-
base duplication in exon 12predicted to result in the p.(Phe534Ile fs*15) frameshift, found in homozygous configuration in an 
8-year old girl with pharmacodependent neonatal-onset epilepsy and non-syndromic intellectual disability. 

Materials and methods: Fibroblasts obtained from the proband were used to evaluate the mRna expression levels. For in vitro 
studies, CHO cells were transiently-transfected with plasmids containing the cDNA for wild-type or mutant KCNQ3subunits and 
used 24h later for the molecular and functional experiments.

Discussion: Real Time-PCR experiments revealed that the abundance of KCNQ3transcript and protein levels in patient’s 
fibroblasts were reduced by >75% when compared to those of the wild-type brother. However, given that we cannot directly 
translate to neuronal cells the results obtained in fibroblasts, and considering that a significant, although reduced in abundance, 
fraction of mutant KCNQ3protein was still detected, further in vitro experiments were carried out to evaluate the molecular and 
functional effects prompted by the mutant KCNQ3channel subunits. In the Western blotting experiments, N-KCNQ3antibodies 
confirmed expression and molecular mass of the wild-type or mutant KCNQ3proteins, specifically recognizing a ~100kDa or 
a ~60kDa protein band, respectively. By contrast, C-KCNQ3antibodies, targeting a C-terminal epitope located downstream 
the predicted premature termination site introduced by the mutation, failed to recognize any specific signal in cells transfected 
with the mutant plasmid. Patch-clamp recordings revealed that homomeric KCNQ3Phe534Ile fs*15channels demonstrated a 
complete Loss-of-Function effect (LoF), similarly to untransfected CHO cells. Moreover, heteromeric mutant channels failed to 
increase current size when compared to the effect of wild-type KCNQ3subunits, suggesting the inability of KCNQ3Phe534Ile 
fs*15subunits to assemble into functional channels with KCNQ2channels.

Conclusion: Overall, the present results suggest that the KCNQ3Phe534Ile fs*15allele strongly reduces mRNA levels in 
fibroblast, possibly because of the occurrence of non-sense mediated RNA decay. Moreover, even if transcribed at significant 
levels, mutant KCNQ3subunits are non functional and do not interfere with the activity of KCNQ2or KCNQ3subunits, suggesting 
haploinsufficiency as the pathogenetic mechanism for the disease in the affected proband.


