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Regulatory mechanisms of synaptic transmission by an epilepsy-causative
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Balance between excitation and inhibition in neural circuits is finely
tuned, and upsetting this delicate balance can cause epilepsy. Mutations in the human gene LGI1,
encoding a neuronal secreted protein, cause a familial epilepsy. Previously we reported that a
secretion-defective LGI1 mutant does not fold correctly and prematurely degrade, and a secretable
mutant is selectively defective in binding to one of its receptors, ADAM22 (Yokoi et al. Nat Med
2015). Here we found that another secretable LGI1 R474Q mutant binds to ADAM22, but the mutation
disrupts the LGI1-LGI1 homomeric dimerization in the mouse brain. This result revealed the novel

pathogenic molecular mechanisms to cause epilepsy (Yamagata, Miyazaki, Yokoi et al, Nat Commun
2018).
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