Electrophysiology of SCN8SA
Mutant Channels

Manoj K. Patel, Ph.D.

Dept. Anesthesiology
University of Virginia
Charlottesville, VA, 22908

April 22" 2015



Outline

Gain of Function Mutations
Loss of Function Mutations
Alterations in Nav1.6 in TLE

Would knowledge of biophysical properties
help with therapy?



Important structures of the Na channel
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Normal Function of Sodium Channel
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De Novo Pathogenic SCN8A Mutation Identified by
Whole-Genome Sequencing of a Family Quartet Affected
by Infantile Epileptic Encephalopathy and SUDEP
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Hyperexcitability due to impaired channel inactivation in EE SCN8A mutation
P.ASN1768Asp.
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A novel de novo mutation of SCN8A (Na, 1.6) with enhanced channel
activation in a child with epileptic encephalopathy
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Sulayman D. Dib-Hajj ***, Miriam H. Meisler “**

Neurobiology of Disease 69 (2014) 117-123
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Proband exhibits profound developmental delay, intellectual disability and intractable epilepsy.

Gain of function mutation



Current density is reduced by 2.5 fold Hyperpolarized shift in activation
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Characterization of a de novo SCN8A
mutation in a patient with epileptic
encephalopathy
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Reduced current density of mutant compared with
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Reduction in activity of Inhibitory neurons as well as Excitatory neurons

Misfolded protein targeted for degradation

Intracellular trafficking of channel proteins

Protein degradation
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De novo gain-of-function and loss-of-function
mutations of SCN8A in patients with intellectual

disabilities and epilepsy

Maxime G Blanchard,' Marjolein H Willemsen,? Jaclyn B Walker,?
Sulayman D Dib-Hajj,*> Stephen G Waxman,*> Marjolijn CJ Jongmans,?
Tjitske Kleefstra,” Bart P van de Warrenburg,® Peter Praamstra,® Joost Nicolai,”®
Helger G Yntema,? René JM Bindels,' Miriam H Meisler,? Erik-Jan Kamsteeg?

J Med Genet 2015;52:330-337.
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Nav1l.6in TLE
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Gain of Function

Altered Inactivation Gating
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Loss of Function

A Intracellular trafficking of channel proteins

Protein degradation — quality control
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Would knowledge of the biophysical properties
help with treatment?

Practical Result: Avoidance of
treatment with sodium channel
blockers, which exacerbate
symptoms in patients due to
reduced expression of sodium
channels



