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LGI1 is a neuronal secreted protein, and its mutations cause an inherited form of
human epilepsy, autosomal dominant lateral temporal lobe epilepsy (ADLTE). However, the
patho-physiological functions of LGI1 still remain unclear. Here, we classified 22 reported LGI1 missense
ADLTE mutations as either secretion defective or secretion competent, and we generated and analyzed two
mouse models of ADLTE expressing the mutant protein representative of the two groups. Both mutations
reduced synaptic LGI1-ADAM22 interaction by protein conformational defects in the mouse brain. A chemical
chaperone, 4—phen¥lbutyrate, restored the folding of the secretion-deficient LGI1 mutant and its binding
to ADAM22 and ameliorated the increased seizure susceptibility of the LGI1 mutant mice. This study
establishes an essential role of the LGI1-ADAM22 interaction to regulate the brain excitability (Yokoi et
al. Nat. Med. 2015, 21,19-26).
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