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Analysis of pathophysiology of immune-mediated ion channel disease and
elucidation of novel antigens
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Voltage-gated potassium channel (VGKC) complex auto-antibodies were
initially identified in Isaacs’ syndrome (IS), which is characterized by muscle cramps and
neuromyotonia. These antibodies were subsequently identified in patients with Morvan’ s syndrome
(MoS). The antibodies have also been detected in a patient with limbic encephalopathy (LE)
presenting with prominent amnesia and frequent seizures. Autoantibodies against the extracellular
domains of VGKC complex proteins, leucine-rich glioma-inactivated 1 (LGI1), and contactin-associated

protein-2 (Caspr2), occur in patients with IS, MoS, and LE. Novel information has been generated
regarding autoantibody disruption of the physiological functions of target proteins. LGI1 antibodies
neutralize the interaction between LGI1 and ADAM22, thereby reducing the synaptic AMPA receptors.
It may be that the main action is on inhibitory neurons, explaining why the loss of AMPA receptors

causes amnesia, neuronal excitability and seizures.
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