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Summary
Molecular and circuit mechanisms for familial temporal lobe epilepsy
Yuko Fukata

Affecting ~1% of the population, epilepsy is one of the most common neurological disorders.
Epilepsy-related ligand-receptor complex, LGI1-ADAMZ22, regulates synaptic transmission and
has emerged as a determinant of brain excitability, as their mutations and acquired LGI1
autoantibodies cause epileptic disorders in human. Here, to understand how the LGI1-ADAM22
interaction controls physiological brain functions in detail, we determined the first crystal
structure of human LGI1-ADAMZ22 complex. The overall structure of the LGII-ADAM22
complex reveals their 2 : 2 heterotetrameric assembly. We found that one of LGI1 mutations
found in familial epilepsy, R474Q, disrupts the higher-order, heterotetrameric LGI1-ADAM22
complexes /n vitro and also in a mouse model for familial epilepsy. These studies provide a
novel epileptogenic mechanism and propose that LGI1-ADAM22 complex functions as the trans-
synaptic machinery for precise synaptic transmission.

Ann.Rep.Jpn.Epi.Res.Found. 2020 ; 31 : 17-24
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