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Abstract: The Slack channel encoded by the KCNT1 gene is a sodium-activated potassium channel. By regulating
the flow of potassium ions, the Slack channel affects the membrane potential and discharge activity of neurons, thus
participating in regulating neuronal excitability. Therefore, it plays a crucial role in maintaining the normal function of the
nervous system. Consequently, abnormal Slack channel function is closely linked to various neurological diseases, such as
epilepsy. Currently, quinidine-based medication therapy and neuroregulatory therapy are key components of the treatment
of epilepsy resulting from Slack channel dysfunction. This article aims to outline the fundamental features of the Slack
channel while providing a thorough analysis of the main distinctions and possible connections between Slick and Slack
channels. Furthermore, this study focuses on the function of controlling the neuronal excitability of Slack channels while

delving deeper into the potential correlation between Slack channels and epilepsy and their treatment strategies.
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1. Introduction

The Slack channel, encoded by the KCNT1 gene, is a distinctive potassium(K") ion channel that is among the
biggest subunits in the potassium channel family. The importance of it in the neurological system is of utmost
importance, playing a vital part in neuronal activity. As an outwardly rectifying potassium channel, it helps
K ions flow out of the cell when the cell membrane is depolarized, which is crucial for regulating neuronal
excitability and firing activity !'*'. This regulatory function is essential for ensuring normal signal transmission in
the nervous system and helps maintain its balance and stability "*~.

Slack channel malfunctions can have a significant impact on the nervous system, potentially causing
neuronal hyperexcitability or inhibition. This disruption can contribute to the development of various
neurological diseases, including epilepsy . In epilepsy, dysfunction of Slack channels may result in neuronal

hyperexcitability, triggering abnormal discharges and seizures ”'"'. Therefore, conducting in-depth research on




the structure and function of Slack channels, as well as their relationship with neurological diseases, will not
only help researchers obtain a deeper understanding of the basic working principles of the nervous system but
may also provide new ideas and methods for the diagnosis and treatment of related diseases. This paper aims to
provide a thorough overview of the most recent developments in the Slack channel, investigate its fundamental
properties in more detail, and examine its crucial function in the nervous system. This article also addresses the
Slack channel abnormalities linked to seizures to offer novel approaches to the treatment of epilepsy.

2. Basic characteristics of Slack channels

Research has shown that the sodium-activated potassium (Ky,) channel is encoded by two genes belonging to
the SLO family: KCNT1 (also known as Slack, Slo2.2) and KCNT2 (Slick, Slo2.1), which play a crucial role in
regulating neuronal excitability and discharge activities "> *. Regarding Ky, channels, the activation of the Ky,
channel is closely related to the intracellular concentration of sodium (Na') ions. When neurons are stimulated,
the accumulation of intracellular Na” ions can activate the Slack channel, triggering its opening and thereby
regulating the flow of K" ions ",

Slack channel is an important member of the Ky, channel family, and the molecular structure of the Slack
channel is primarily composed of four major a-subunits, which exhibit a high degree of structural consistency "',
Each a-subunit contains a small intracellular amino-terminal domain, six transmembrane domains (S1-S6), and a
large intracellular carboxy-terminal domain (Figure 1). Among these domains, S1 to S4 are primarily responsible
for voltage sensing, with their charge distribution making them highly sensitive to changes in membrane potential
1415 - Additionally, the Slack channel possesses a longer C-terminal domain and contains regulatory domains
for K conductance (RCK) and an NAD" binding domain "*"”. The RCK domain regulates K~ ion conduction
through specific mechanisms, ensuring that ions can pass through the channel smoothly when needed, while
the NAD" binding domain affects the activity of the channel through binding to NAD" "'\, Apart from these
functional domains, the C-terminal domain of the Slack channel may also interact with various proteins such as
FMRP, phosphatases, Phactrl (a regulator of actin dynamics), and Cyfip1 (cytoplasmic FMR 1-interacting protein

1), forming a complex protein network "> '*"%,
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Figure 1. Schematic diagram of the Slack channel subunit

3. Comparisons between Slack and Slick

Similar to the Slack channel, the Slick channel encoded by the KCNT2 gene also plays a crucial role in the
nervous system " ***". Their primary function is to regulate the flow of K ions across the cell membrane in
maintaining the transmembrane potential difference and regulating cell excitability *****. Therefore, both Slack
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and Slick channels have significant impacts on the electrophysiological properties of cells """, Furthermore, Slack
and Slick channels are both Ky, channels, meaning that their open state is regulated by the concentration of Na"
ions, which makes them essential in responding to external stimuli and maintaining cellular homeostasis ****%.
Additionally, Slack and Slick channels exhibit certain structural similarities. As potassium channels, they
possess similar channel protein structures, including transmembrane regions, ion-selective filters, and
regulatory domains """, These structural similarities contribute to their functional commonalities, such as their
ability to selectively permeate K ions and respond to external stimuli ™ ***"),

However, compared to the Slack channel, the Slick channel exhibits some differences. Firstly, despite their
structural similarities, the Slick protein is slightly smaller than the Slack protein, with its N-terminal size being
half of that of Slack (Figure 2). Furthermore, there is an ATP binding site in the C-terminal region of the Slick
channel, and the application of adenosine triphosphate directly reduces Slick channel activity *>**. In contrast,
Slack channels do not exhibit such inhibitory effects. Additionally, Slick channels exhibit a more widespread
distribution, existing not only in the central nervous system but also extensively in the peripheral nervous
system, encompassing both sensory and motor neurons **. The distribution pattern of Slick channels in the brain
nearly overlaps with that of Slack channels . Apart from the brain, Slick channels are also expressed in organs
such as the heart, skeletal muscles, lungs, and liver, further broadening their potential roles in physiological
and pathological processes . Additionally, the overall electrochemical properties of the Slick channel differ
from those of the Slack channel. The opening of the Slack channel absolutely requires Na' ions, whereas
the Slick channel exhibits a basic level of activity in the absence of Na' ions and has a higher half-maximal
effective concentration (EC50) for Na* ions ™ **. Meanwhile, the activity of Slick channels can be enhanced
by intracellular CI ions concentration, and this effect is more pronounced in Slick channels compared to Slack
channels "”. Moreover, Slick and Slack channels exhibit distinct activation characteristics in response to cell
depolarization. When a neuron is stimulated and generates an action potential, causing a rapid depolarization of
the membrane potential, the Slick channel can rapidly open, allowing for a swift outflow of K" ions from the cell
% In contrast, the activation process of the Slack channel is relatively slow. Although it is also activated during
cell depolarization, its opening rate is slower, resulting in a relatively slower outflow of K" ions “**'". The rapid
activation of the Slick channel enables it to quickly function during the generation of action potentials and restore
the resting state of the membrane potential, ensuring rapid regulation of neuronal excitability *"****. The slow
activation of the Slack channel, however, allows it to provide a sustained and stable outflow of K" ions during
neuronal excitation, contributing to the maintenance of membrane potential stability and the prolongation of

depolarization, thus enabling fine-tuned regulation of neuronal excitability """**.
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Figure 2. Schematic diagram of the Slick channel subunit
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4. Slack channels regulate neuronal excitability

The Slack channel controls K" ion flow and membrane potential to modulate neuron excitability > **>°

When neurons are stimulated and generate action potentials, the influx of Na' ions causes membrane
depolarization, which subsequently activates the Slack channels ***"!. Once activated, these channels mediate
the outflow of K" ions, contributing to the repolarization of the membrane potential and returning it to the
resting level *\. This outflow of K' ions helps terminate the excitatory state of neurons, thus preventing
neuronal hyper-excitability °*. In addition, specific variants in Slack channels may lead to their enhanced
function, increasing the rate of potassium influx or outflow, which in turn affects neuronal excitability. On the
other hand, when neurons are in a resting state, Slack channels may maintain a relatively low level of openness,
minimizing the outflow of K” ions and thus stabilizing the membrane potential ***"'. Maintaining this balanced
state is crucial for the normal functioning of neurons "\

The cell membrane potential experiences slow afterhyperpolarization (sAHP), which is a state of
prolonged, significant hyperpolarization, following the completion of an action potential *'". This physiological
phenomenon is a crucial component in the control of neuronal activity because it lowers the firing threshold
of neurons, that is, the frequency at which neurons fire, by allowing the neuron to again cross the stimulus
intensity threshold necessary for the release of action potentials **. After excitation, this inhibition aids neurons
in swiftly returning to a resting state, preventing excessive discharge and energy consumption. Slack channels
are essential to the SAHP process because they enable K ions to move from inside the cell to the outside
in a selective manner *'". Since K" ions have a positive charge, their outflow causes the inner side of the cell
membrane to become relatively more negatively charged, which exacerbates the hyperpolarized state of the cell.
Thus, one of the key ways that the Slack channel controls neuronal excitability is by mediating K" ions outflow,
which is necessary for the creation and maintenance of sAHP.

5. Slack channels in neurological diseases

5.1. Association of abnormal Slack channel function with epilepsy
Epilepsy, a chronic brain disease triggered by abnormal discharge of neurons in the brain, is closely related to
abnormalities in neuronal excitability "', Studies have demonstrated that mutations in the gene encoding Slack
channels are one of the important factors leading to certain focal epilepsies, commonly including epilepsy with
migratory focal seizures (EIMFS) and autosomal dominant nocturnal frontal lobe epilepsy (ADNFE) 37,
Slack channels can modulate neuronal excitability and play a crucial role in the nervous system. Seizure-
related mutation sites are found in various parts of Slack channels, such as the N-terminal domain, RCK1
domain, RCK2 domain, and C-terminal domain "> *". These mutation sites can impact the functioning of Slack
channels, including their opening, closing, and conductance properties, thus affecting the excitability of neurons.
Gain-of-function (GOF) mutations in Slack channels lead to increased K" ions efflux, thereby shortening the
action potential duration and increasing the excitability of neurons “”. This excitability abnormality can disrupt
the balance of the neuronal network and lead to excessive firing of the neuronal network, which in turn increases
the risk of seizures "> **. Additionally, Slack channels play a significant role in neural plasticity processes, and
epileptic patients often exhibit changes in neural plasticity > *". By regulating neuronal excitability and synaptic
transmission, Slack channels further influence the dynamic adjustment of neural network connections, thereby
affecting the course of epileptic episodes and disease progression ", Consequently, the Slack channel plays
a crucial role in the pathophysiology of epilepsy as a regulator of neuronal excitability. Its regular operation
directly influences the frequency and mode of neuronal firing, which in turn influences the likelihood and

. . =
duration of seizures ",
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5.2. Treatment strategies for abnormal Slack channel function

Being a crucial modulator of neuronal excitability, the Slack channel’s malfunction is intimately linked to the
development of numerous nervous system disorders, most notably epilepsy . Therefore, improving patients’
quality of life greatly depends on the development of efficient treatment plans to address Slack channel
dysfunction. Certain epileptic patients with Slack channel abnormalities may benefit from the use of traditional
antiepileptic medications such as quinidine, phenytoin sodium, and carbamazepine “**". Quinidine’s clinical use
must still be used with caution, though, as any potential side effects, such as cardiotoxicity, need to be properly
monitored. It should be highlighted, furthermore, that not all patients with abnormalities of the Slack channel
respond well to traditional antiepileptic medications, since these medications may not target Slack channels
directly ¥, Consequently, the development of novel antiepileptic medications that target Slack channels is
required.

For some epilepsy patients who are refractory to treatment or who do not respond to medical intervention,
surgery may be a viable option. Deep brain stimulation (DBS), focus excision for epilepsy, and other surgical
techniques are available. Surgical treatment can significantly reduce or completely eradicate seizures by
either directly removing the epileptic focus or by modifying the electrical activity of the neural network. For
instance, pulsed magnetic fields are used in transcranial magnetic stimulation (TMS), a therapy that modifies the
excitability of neurons in the cerebral cortex °*. In patients with Slack channel abnormalities, TMS may reduce
the number of seizures or improve other neurological symptoms by regulating the balance of neuronal networks.
This treatment method has the advantages of non-invasive and high safety, but the durability of efficacy and
individual differences still need to be further studied. Furthermore, the pathogenic variants of the KCNT1 gene
can be precisely repaired or replaced using gene editing technologies like CRISPR-Cas9, which will return
potassium channels to their normal function °%. Although this treatment is drastic, more research and verification

are still needed to fully understand its technical complexity and safety.

6. Conclusion and prospect

In conclusion, the dynamics of the nervous system depend on the Slack channel, also known as the K, channel,
which is an essential component of the potassium ion channel. It achieves precise control over the excitability
of neurons, the nervous system’s ability to react rapidly to both internal and external stimuli and sustain normal
function, by carefully regulating the flow of K" ions across their membranes. But if Slack channel function is
compromised, the nervous system’s capacity for adaptation and learning may be severely compromised, which
could lead to the development of several nervous system disorders, including epilepsy. Furthermore, it has
been demonstrated that modern anti-epileptic medications like quinidine and phenytoin sodium are crucial in
the treatment of epilepsy brought on by Slack channel dysfunction. The frequency and intensity of seizures are
effectively reduced and controlled by them by stabilizing and modifying the function of Slack channels.

Despite the established significance of Slack channels in the modulation of neural systems, the precise
biochemical pathways and regulatory structures behind them remain incompletely understood. More research is
required to understand how Slack channels interact with other ion channels, receptors, and signaling molecules.
Moreover, further research is still needed to determine how Slack channel expression and function are impacted
by mutations in the KCNT1 gene, and how these modifications contribute to the development of epilepsy.
Currently, the primary treatment for epilepsy related to KCNT1 is medication therapy. But there are drawbacks
as well, like patchy effectiveness and glaring negative effects. Therefore, to maximize treatment outcomes
and enhance patient quality of life, future research should concentrate on the development of antiepileptic
medications with high specificity and low side effects. These investigations will contribute to the growing
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understanding of the function of Slack channels in neurological disorders and offer fresh perspectives on the

identification and management of associated illnesses.

Disclosure statement

The authors declare no conflict of interest.

References

(1]

(2]

[13]

Wallen P, Robertson B, Cangiano L, et al., 2007, Sodium-dependent Potassium Channels of a Slack-like Subtype
Contribute to the Slow Afterhyperpolarization in Lamprey Spinal Neurons. The Journal of Physiology, 585(1): 75-90.
Griffin AM, Kahlig KM, Hatch RJ, et al., 2021, Discovery of the First Orally Available, Selective K(Na)1.1 Inhibitor:
In Vitro and In Vivo Activity of an Oxadiazole Series. ACS Medicinal Chemistry Letters, 12(4): 593-602.

Mao X, Bruneau N, Gao Q, et al., 2020, The Epilepsy of Infancy with Migrating Focal Seizures: Identification of
de novo Mutations of the KCNT2 Gene That Exert Inhibitory Effects on the Corresponding Heteromeric K(Na)1.1/
K(Na)1.2 Potassium Channel. Frontiers in Cellular Neuroscience, 2020(14): 1.

Matt L, Pham T, Skrabak D, et al., 2021, The Na(+)-activated K(+) Channel Slack Contributes to Synaptic
Development and Plasticity. Cellular and Molecular Life Sciences, 78(23): 7569-7587.

Kessi M, Chen B, Peng J, et al., 2020, Intellectual Disability and Potassium Channelopathies: A Systematic Review.
Frontiers in Genetics, 2020(11): 614.

Bausch AE, Dieter R, Nann Y, et al., 2015, The Sodium-Activated Potassium Channel Slack is Required for Optimal
Cognitive Flexibility in Mice. Learning & Memory, 22(7): 323-335.

Kuchenbuch M, Barcia G, Chemaly N, et al., 2019, KCNT1 Epilepsy with Migrating Focal Seizures Shows a
Temporal Sequence with Poor Outcome, High Mortality, and SUDEP. Brain, 142(10): 2996-3008.

Miziak B, Czuczwar SJ, 2022, Approaches for the Discovery of Drugs That Target K Na 1.1 Channels in KCNT1-
associated Epilepsy. Expert Opinion on Drug Discovery, 17(12): 1313—1328.

Lim CX, Ricos MG, Dibbens LM, et al., 2016, KCNT1 Mutations in Seizure Disorders: The Phenotypic Spectrum
and Functional Effects. Journal Of Medical Genetics, 53(4): 217-225.

Hussain R, Lim CX, Shaukat Z, et al., 2024, Drosophila Expressing Mutant Human KCNT1 Transgenes Make an
Effective Tool for Targeted Drug Screening in a Whole Animal Model of KCNT 1-epilepsy. Scientific Reports, 14(1):
3357.

Bhattacharjee A, Kaczmarek LK, 2005, For K+ Channels, Na+ is the New Ca2+. Trends in Neurosciences, 28(8):
422-428.

Zhang Q, Liu Y, Xu J, et al., 2021, The Functional Properties, Physiological Roles, Channelopathy and
Pharmacological Characteristics of the Slack (KCNT1) Channel. Advances in Experimental Medicine and Biology,
2021(1349): 387-400.

Ali SR, Malone TJ, Zhang Y, et al., 2020, Phactr] Regulates Slack (KCNT1) Channels via Protein Phosphatase 1
(PP1). FASEB Journal, 34(1): 1591-601.

Yan Y, Yang Y, Bian S, et al., 2012, Expression, Purification and Functional Reconstitution of Slack Sodium-
Activated Potassium Channels. Journal of Membrane Biology, 245(11): 667-674.

Xu J, Lv YT, Zhao XY, et al., 2023, Identification of Sodium- and Chloride-Sensitive Sites in the Slack Channel.
Journal of Neuroscience, 43(15): 2665-2681.

Fleming MR, Brown MR, Kronengold J, et al., 2016, Stimulation of Slack K(+) Channels Alters Mass at the Plasma
Membrane by Triggering Dissociation of a Phosphatase-Regulatory Complex. Cell Reports, 16(9): 2281-2288.

6 Volume 2; Issue 3



[17]

[20]

(23]

[24]

[25]

[26]

[35]

[36]

[37]

Cole BA, Kalli AC, Pilati N, et al., 2024, A Molecular Switch in RCK2 Triggers Sodium-dependent Activation of
K(Na)l.1 (KCNT1) Potassium Channels. Biophysical Journal, 123(14): 2145-2153.

Malone TJ, Wu J, Zhang Y, et al., 2024, Neuronal Potassium Channel Activity Triggers Initiation of mRNA
Translation through Binding of Translation Regulators. bioRxiv, PMC10871293.

Bausch AE, Ehinger R, Straubinger J, et al., 2018, Loss of Sodium-Activated Potassium Channel Slack and FMRP
Differentially Affect Social Behavior in Mice. Neuroscience, 2018(384): 361-374.

Cioclu MC, Mosca I, Ambrosino P, et al., 2023, KCNT2-Related Disorders: Phenotypes, Functional, and
Pharmacological Properties. Annals of Neurology, 94(2): 332-349.

Jackson A, Banka S, Stewart H, et al., 2021, Recurrent KCNT2 Missense Variants Affecting p.Argl90 Result in a
Recognizable Phenotype. American Journal of Medical Genetics, 185(10): 3083—-3091.

LiuR, Sun L, Shi X, et al., 2024, Increased Expression of K(Na)1.2 Channel by MAPK Pathway Regulates Neuronal
Activity Following Traumatic Brain Injury. Neurochemical Research, 49(2): 427—-440.

Cui F, Wulan T, Zhang Q, et al., 2024, Identification of a Novel KCNT2 Variant in a Family with Developmental and
Epileptic Encephalopathies: A Case Report and Literature Review. Frontiers in Genetics, 2024(15): 1371282.

Lee JH, Kang M, Park S, et al., 2019, The Local Translation of K(Na) in Dendritic Projections of Auditory Neurons and
the Roles of K(Na) in the Transition from Hidden to Overt Hearing Loss. Aging (Albany NY), 11(23): 11541-1164.
Rizzi S, Knaus HG, Schwarzer C, 2016, Differential Distribution of the Sodium-activated Potassium Channels Slick
and Slack in Mouse Brain. Journal of Comparative Neurology, 524(10): 2093-2116.

Li P, Halabi CM, Stewart R, et al., 2019, Sodium-activated Potassium Channels Moderate Excitability in Vascular
Smooth Muscle. The Journal of Physiology, 597(20): 5093—-5108.

Alagoz M, Kherad N, Bozkurt S, et al., 2020, New Mutations in KCNT2 Gene Causing Early Infantile Epileptic
Encephalopathy Type 57: Case Study and Literature Review. Acta Biochimica Polonica, 67(3): 431-434.
Bhattacharjee A, Joiner WJ, Wu M, et al., 2003, Slick (Slo2.1), A Rapidly-gating Sodium-activated Potassium
Channel Inhibited by ATP. The Journal of Neuroscience, 23(37): 11681-1191.

Bhattacharjee A, Von Hehn CA, Mei X, et al., 2005, Localization of the Na+-activated K+ Channel Slick in the Rat
Central Nervous System. The Journal of Comparative Neurology, 484(1): 80-92.

Tejada MA, Hashem N, Calloe K, et al., 2017, Heteromeric Slick/Slack K+ Channels show Graded Sensitivity to Cell
Volume Changes. PLoS One, 12(2): e0169914.

Budelli G, Hage TA, Wei A, et al., 2009, Nat+-activated K+ Channels Express a Large Delayed Outward Current in
Neurons during Normal Physiology. Nature Neuroscience, 12(6): 745-750.

Bonardi CM, Heyne HO, Fiannacca M, et al., 2021, KCNT1-related Epilepsies and Epileptic Encephalopathies:
Phenotypic and Mutational Spectrum. Brain, 144(12): 3635-3650.

Skrabak D, Bischof H, Pham T, et al., 2023, Slack K(+) Channels Limit Kainic Acid-induced Seizure Severity in
Mice by Modulating Neuronal Excitability and Firing. Communications Biology, 6(1): 1029.

Wau J, Quraishi IH, Zhang Y, et al., 2023, Disease-causing Slack Potassium Channel Mutations Produce Opposite
Effects on Excitability of Excitatory and Inhibitory Neurons. bioRxiv.

Hill SF, Jafar-Nejad P, Rigo F, et al., 2023, Reduction of Kcntl is Therapeutic in Mouse Models of SCN1A and
SCNS8A Epilepsy. Frontiers in Neuroscience, 2023(17): 1282201.

Rychkov GY, Shaukat Z, Lim CX, et al., 2022, Functional Effects of Epilepsy Associated KCNT1 Mutations Suggest
Pathogenesis via Aberrant Inhibitory Neuronal Activity. International Journal of Molecular Sciences, 23(23): 15133.
Quraishi IH, Stern S, Mangan KP, et al., 2019, An Epilepsy-Associated KCNT1 Mutation Enhances Excitability of
Human iPSC-Derived Neurons by Increasing Slack K(Na) Currents. The Journal of Neuroscience, 39(37): 7438—
7449.

7 Volume 2; Issue 3



[38]

[42]

[43]

[44]

[45]

[51]

Brown MR, Kronengold J, Gazula VR, et al., 2008, Amino-termini Isoforms of the Slack K+ Channel, Regulated by
Alternative Promoters, Differentially Modulate Rhythmic Firing and Adaptation. The Journal of Physiology, 586(21):
5161-5179.

Ruffin VA, Gu XQ, Zhou D, et al., 2008, The Sodium-activated Potassium Channel Slack is Modulated by
Hypercapnia and Acidosis. Neuroscience, 151(2): 410-418.

Cole BA, Clapcote SJ, Muench SP, et al., 2021, Targeting K(Na)1.1 Channels in KCNT1-associated Epilepsy. Trends
in Pharmacological Sciences, 42(8): 700-713.

Gribkoff VK, Winquist RJ, 2023, Potassium Channelopathies Associated with Epilepsy-related Syndromes and
Directions for Therapeutic Intervention. Biochemical Pharmacology, 2023(208): 115413.

Powell SK, Shea OC, Townsley K, et al., 2023, Induction of Dopaminergic Neurons for Neuronal Subtype-specific
Modeling of Psychiatric Disease Risk. Molecular Psychiatry, 28(5): 1970—-1982.

Catterall WA, Lenaeus MJ, Gamal El-Din TM, 2020, Structure and Pharmacology of Voltage-Gated Sodium and
Calcium Channels. Annual Review of Pharmacology and Toxicology, 2020(60): 133—154.

Neri S, Mastroianni G, Gardella E, et al., 2022, Epilepsy in Neurodegenerative Diseases. Epileptic Disorders, 24(2):
249-273.

Hansen N, Widman G, Hattingen E, et al., 2017, Mesial Temporal Lobe Epilepsy Associated with KCNT1 Mutation.
Seizure, 2017(45): 181-183.

Alsaleem M, Carrion V, Weinstock A, et al., 2019, Infantile Refractory Seizures due to de novo KCNT 1 Mutation.
BMJ Case Reports, 12(10): e231178.

Ishii A, Shioda M, Okumura A, et al., 2013, A Recurrent KCNT1 Mutation in Two Sporadic Cases with Malignant
Migrating Partial Seizures in Infancy. Gene, 531(2): 467-471.

Ehinger R, Kuret A, Matt L, et al., 2021, Slack K(+) Channels Attenuate NMDA-induced Excitotoxic Brain Damage
and Neuronal Cell Death. Faseb Journal, 35(5): e21568.

Fiori S, Staudt M, Boyd RN, et al., 2019, Neural Plasticity after Congenital Brain Lesions. Neural Plasticity, 2019:
9154282.

Shore AN, Colombo S, Tobin WF, et al., 2020, Reduced GABAergic Neuron Excitability, Altered Synaptic Connectivity,
and Seizures in a KCNT1 Gain-of-Function Mouse Model of Childhood Epilepsy. Cell Reports, 33(4): 108303.

Rizzo F, Ambrosino P, Guacci A, et al., 2016, Characterization of two de novoKCNT1 Mutations in Children with
Malignant Migrating Partial Seizures in Infancy. Molecular and Cellular Neurosciences, 2016(72): 54—63.

Milligan CJ, Li M, Gazina EV, et al., 2014, KCNT1 Gain of Function in 2 Epilepsy Phenotypes is Reversed by
Quinidine. Annals of Neurology, 75(4): 581-590.

Qunies MA, Emmitte AK, 2022, Small-molecule Inhibitors of Slack Potassium Channels as Potential Therapeutics
for Childhood Epilepsies. Pharmaceutical Patent Analyst, 11(2): 45-56.

Liu R, Sun L, Wang Y, et al., 2023, New Use for an Old Drug: Quinidine in KCNT1-related Epilepsy Therapy.
Neurological Sciences, 44(4): 1201-1206.

Jannati A, Oberman LM, Rotenberg A, et al., 2023, Assessing the Mechanisms of Brain Plasticity by Transcranial
Magnetic Stimulation. Neuropsychopharmacology, 48(1): 191-208.

Wang SW, Gao C, Zheng YM, et al., 2022, Current Applications and Future Perspective of CRISPR/Cas9 Gene
Editing in Cancer. Molecular Cancer, 21(1): 57.

Publisher’s note

Bio-Byword Scientific Publishing remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

8 Volume 2; Issue 3



