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 COMMENTARY 

Human KCNQ5 de novo mutations cause epilepsy and intellectual 
disability. 

Gautham Kiyar 

INTRODUCTION 

pilepsy may be a cluster of medicine disorders that aren't 
communicable and square measure characterized by repeated 

epileptic seizures. Because of abnormal electrical activity within the 
brain, epileptic seizures will vary from transient and nearly 
undetectable periods to long periods of vigorous shaking. These 
incidents will cause physical injuries, either directly, like broken 
bones, or indirectly, by inflicting accidents. Seizures in brain disorder 
tend to recur and will haven't any obvious underlying cause. Isolated 
seizures caused by a selected cause, like poisoning, aren't thought of 
brain disorder. Owing to the horrifying nature of their symptoms, 
individuals with brain disorder is also treated otherwise in several 
elements of the globe and face variable degrees of social stigma. 
Intellectual Incapacity (ID) conjointly referred to as general learning 
disorder within the UK and antecedently as sub normality, may be a 
generalized neurodevelopmental disorder characterized by 
considerably impaired intellectual and adaptive functioning. It’s 
outlined by AN IQ of but seventy, further as deficits in 2 or a lot of 
adaptive behaviors that have an effect on daily, general living. DSM-V 
defines intellectual functions as reasoning, drawback determination, 
planning, abstract thinking, judgement, tutorial learning, and 
learning from instruction and skill, further as sensible understanding 
as confirmed by clinical assessment and standardized tests. Adaptive 
behavior is outlined in terms of abstract, social, and sensible skills 
involving everyday tasks performed by individuals. The underlying 
mechanism of epileptic seizures is excessive and abnormal vegetative 
cell activity within the cortex of the brain, as seen in somebody's 
graphical record.

The reason for most cases of brain disorder is unknown (idiopathic); 
but, some cases occur as a results of brain injury, stroke, brain 
tumours, brain infections, or birth defects through a method referred 
to as epileptogenesis. A little share of cases square measure directly 
connected to notable genetic mutations. The designation entails 
ruling out different conditions that will cause similar symptoms, like 
fainting and determinative whether or not another reason for 
seizures, like alcohol withdrawal or solution imbalances, is present. 
Epilepsy that develops as results of another drawback is also avertible. 
In some 69 p.c of cases, seizures are often controlled with medication; 
cheap anti-seizure medications square measure of times obtainable. If 
medication fails to manage the seizures, surgery, neuro stimulation, 
or dietary changes is also thought of. Not all brain disorder cases 
square measure permanent and plenty of individuals improve to the 
purpose wherever treatment isn't any longer needed. Among the 
foremost metallic element channel categories, KCNQ (Kv7) metallic 
element channels are connected to variety of human channelopathies. 
KCNQ metallic element channels that underpin M currents, square 
measure potent regulators of basal excitability. KCNQ channels 
square measure considerably modulated by a spread of cellular and 
animate thing communication mechanisms, together with Gq-
coupled G super molecule Coupled Receptors via depletion of 
Phosphatidylinositol 4,5-Bisphosphate (PIP2), Ca2+/calmodulin, 
Reactive Gas Species (ROS), essential amino acid methylation, 
allosteric activation by aminoalkanoic acid, and kinases preassembled 
by system proteins like AK so, KCNQ channels act as important 
effectors, connecting a spread of neuromodulatory transmitters and 
animate thing communication pathways to long changes within the 
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ABSTRACT 
The discovery of Delaware novo variants in particle channel genes 

connected to human epilepsies and biological process disabilities 

has been fast; however practical characterization and relation 

validations have lagged. Metallic element channels square measure 

the foremost functionally various category of vegetative cell particle 

channels.  

The human ordering encodes 79 genes, that square measure divided into six 
major subclasses supported structural and practical similarities, and square 
measure changed by multiplefamilies of subclass-specific accent subunits. 
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electrical excitability of neurons and different excitable cells, like 
transport epithelia. The urban center children's analysis institute's 
institutional animal care and use committee approved the animal 
procedures utilized in this study. The employment of human genetic 
knowledge was exhausted accordance with the standards of every 
institution's ethics committees and institutional review boards. All 
patients (or their guardians) within the study provided written 
consent. 

On multiple academic and commercial next-generations sequencing 
platforms, trio-based Whole Exome Sequencing (WES) was 
performed on genomic DNA from patients and parents: in-house 
WES core services at radboud university medical center and 
maastricht university medical centre; IDT xGen exome research Panel 
at ambry genetics, Aliso Viejo, CA; and GeneDx WES at 
Gaithersburg, MD. Bioinformatics and data analysis were carried out 
in the manner previously described. Sanger sequencing was used to 
confirm clinically relevant genetic variants. A rectal temperature 
probe controlled by a feedback circuit in line with a heat lamp 
continuously monitored the core body temperature of each animal. 
From 37°C, the body temperature was gradually increased in 0.5°C 
increments at 2 min intervals until either a seizure was induced or a 
temperature of 43°C was reached. The animals were immediately 
cooled and returned to their home cages. Cortical EEGs, EMGs, and 
video recordings were used to continuously monitor seizure activity. 
The human KCNQ5 variants described in this study have been 
deposited in the Leiden Open Variant Database. CRISPR-generated 
mouse Kcnq5 deletional alleles have been deposited in the 

NIH-funded Mutant Mouse Resource and Research Centers 
(MMRRC) repository, and Seattle children's research institute will 
provide them upon request. All plasmids generated for these studies 
are available for download from add gene. Mutations in multiple 
potassium channel genes, most notably KCNJ2 (Kir2.1), KCNJ, 
KCNT1 and KCNH1, have been linked to neurodevelopmental 
disorders, implying that electrical excitability defects can lead to 
abnormal brain development as well as epilepsy. Indeed, direct in 
vivo manipulation of membrane potential in neuronal progenitors 
via exogenous expression of GOF potassium channels shows 
pronounced effects of electrical activity silencing on the 
incorporation and differentiation of neuronal progenitors into 
mature cortical circuits. Similar cell-autonomous manipulations of 
intrinsic excitability have been shown to affect post mitotic 
interneuron survival in postnatal cortical circuits by altering the 
normal extent of activity-dependent developmental culling via 
apoptosis. We hypothesize that KCNQ5 variants, particularly strong 
GOF mutations, have a similar neurodevelopmental effect on 
developing brains that is independent of seizure-related maladaptive 
effects. Neurodevelopmental KCNQ5 variants may thus disrupt 
normal electrical activity in neuronal progenitors and alter their 
developmental trajectories, resulting in sensorimotor or cognitive 
defects in the mature brain. The demonstration of both LOF and 
GOF KCNQ5 channelopathies suggests that the clinical phenotypes 
of these two patient groups are likely due to complex underlying 
etiologies, necessitating different therapeutic interventions informed 
by further circuit-based and neurodevelopmental research. 




