Characterization and Therapeutic Screening of a Gain of Function Mutation In Kcntl Utilizing Multielectrode Arrays
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Rationale Spontaneous Recurrent Seizures in a Mouse Model of KCNT1Y/796H Methods

> Whole exome sequencing has revealed that mutations in KCNT1 are a) b) Spontaneous Seizures in Kcnt1Y777H Mice d)  Electroconvulsive Minimal Clonic Forebrain Seizures
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» Refractory epilepsy

KCNT1 Function

Seizure susceptibility was determined using electroconvulsive threshold (ECT)
tests, using the Ugo Basile Electroconvulsive Device and transcorneal electrodes,
Permutated P-value 005 __ PermutatedPvalie 0.037 owr as described in Frankel, 2001 Genomics (PMID: 11414758). High frequency ECT
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> KCNT1 (Slack) anodes a sodium c!ependent voltage-gated, outwardly < 10 ® S vrmaT settings: 299 Hz, 1.6 ms pulse width, 0.2 s duration, variable current. Low frequency
rectifying potassium channel subunit. 3 = Y ool ECT settings: 6 Hz, 0.2 ms pulse width, 3 s shock duration, variable current. Tests
o s % § were performed approximately daily in individual mice until threshold was reached.
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it is most highly expressed in the frontal lobe. =, § - describe threshold, and group means were calculated for genetic analysis.
c o 4 5 200]
@© o
. . . . . . . o S I I - I
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action potentials MR MR were implanted with electrodes for continuous EEG monitoring. Subdural cortical
R R MR electrodes were implanted under general anesthesia as indicated in the image
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Normal Seizure localization of Kentl at the membrane with cadherin and Western neurons reveals a higher firing rate and B) higher bursting rate emerges during neuronal maturation. C) S IRy

Blot of adult mouse brain membrane fraction showing equal amounts Homozygous Kcnt1Y777H neurons have a greater number of synchronous network events (>25% of well active
Tang et al 2016 of Kentl expression between genotypes. B) no co-localization of simultaneously) during neuronal maturation compared to wildtype. Top row is averaged from 5 different litters Su mm ary
Q<C”t1 at the axon initial segment with AnkyrinG. - @ach run on a different MEA preparation, and the bottom row represents the same data normalized to Wildtype/

» Gain of function in a potassium channel that is responsible for

hyperpolarization paradoxically increases excitability, possibly explained via: » Homozygous KcntlY777H (equivalent to human Y796H) mice have frequent, recurrent
a) b) C) d) (non-lethal) spontaneous generalized tonic-clonic seizures (GTCS), readily observed
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Fu N d 11 g AC k N OWI ed g emen tS e,ﬁ @“ » Homozygous neurons fire and burst significantly more during neuronal development
N compared to wildtype and have increased evoked response to electrical stimuli.
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/Figure 4. Pharmacological Evaluation on MEA Demonstrates Altered Response of Homozygous Kcnt1Y/7"H Neurons to Synaptic Inhibitors. A) Addition of GABA, antagonist gabazine\ > PKC inhibitor Bryostatin-1 shown previously in heterologous expression to decrease
:JI NewYork-Presbyterian ép\\, 'NS‘);)\ reveals decreased excitatory response of homozygous Kcntl1Y//7H neurons, N = 17 wells. B) Homozygous KcntlY//’H neurons show increased sensitivity of CNQX mediated inhibition of firing, KCNT1 current reverses evoked phenotype.
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