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  Aspartate;	
  N1768D	
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  MutaLon	
  



Veeramah	
  et	
  al,	
  AJHG	
  2012	
  

Hyperexcitability	
  due	
  to	
  impaired	
  channel	
  inacLvaLon	
  in	
  EE	
  SCN8A	
  mutaLon	
  
p.ASN1768Asp.	
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Persistent	
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   Impaired	
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Neuronal	
  Networks	
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p.Thr767Ile	
  
Threonine	
  (polar)	
  –	
  
Isoleucine	
  (bulky	
  
hydrophobic).	
  

Proband	
  exhibits	
  profound	
  developmental	
  delay,	
  intellectual	
  disability	
  and	
  intractable	
  epilepsy.	
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  mutaLon	
  



Hyperpolarized	
  shif	
  in	
  acLvaLon	
  Current	
  density	
  is	
  reduced	
  by	
  2.5	
  fold	
  

No	
  persistent	
  current	
  

Ramp	
  currents	
  increased	
  3	
  fold	
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Loss	
  of	
  FuncLon	
  –	
  clinical	
  progression	
  more	
  severe	
  –	
  inhibitory	
  neurons?	
  

Arginine	
  (R)	
  –	
  Glycine	
  (G)	
  



80%	
  reducLon	
  in	
  	
  
channel	
  protein	
  Reduced	
  current	
  density	
  of	
  mutant	
  compared	
  with	
  

WT	
  

AcLvaLon	
  and	
  InacLvaLon	
  parameters	
  are	
  unaltered	
  

Ramp	
  currents	
  are	
  	
  
increased	
  3	
  fold	
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Misfolded	
  protein	
  targeted	
  for	
  degradaLon	
  

ReducLon	
  in	
  acLvity	
  of	
  Inhibitory	
  neurons	
  as	
  well	
  as	
  Excitatory	
  neurons	
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  acid	
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No	
  seizures	
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  (N)	
  –	
  Lysine	
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Seizures	
  

Glycine	
  (G)	
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  Serine	
  (S);	
  seizures	
  



AcLvaLon	
  parameters	
  shifed	
  in	
  hyperpolarizing	
  
direcLon	
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Loss	
  of	
  funcLon	
  

Gain	
  of	
  funcLon	
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  parameters	
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Nav1.6	
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  TLE	
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Increase	
  in	
  current	
  density	
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  expression	
  at	
  AIS	
  

Block	
  of	
  50%	
  Nav1.6	
  reduces	
  excitability	
  



Gain	
  of	
  FuncLon	
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Channel re-openings! 



Loss	
  of	
  FuncLon	
  

Delayed	
  acLvaLon/	
  increased	
  inacLvaLon	
  

Protein	
  degradaLon	
  –	
  quality	
  control	
  



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

Would	
  knowledge	
  of	
  the	
  biophysical	
  properLes	
  	
  
	
  help	
  with	
  treatment?	
  


