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Regulatory mechanisms of the a@tieﬁileptic ligand-receptor level to control
excitation-inhibition balance in the brain
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Decreased transsynaptic LGI1-ADAM22 protein complexes, because of their
mutations, cause epilepsy. However, it remains unclear how LGI1-ADAM22 levels are regulated and how
much LGI1-ADAM22 function is required. Here, we found that ADAM22 is stoichiometrically
phosphorylated in the mouse brain. Without the phosphorylation, the amounts of the ADAM22 and LGI1
proteins were significantly decreased in the mouse brain. We demonstrated that quantitative
phosphorylation of ADAM22 by protein kinase A (PKA) mediates high-affinity binding of ADAM22 to
14-3-3 and the binding prevents AP2-mediated endocytosis of ADAM22. Leveraging a series of ADAM22
and LGI1 hypomorphic mice, we found the LGI1 and ADAM22 levels to prevent lethal epilepsy.
Furthermore, ADAM22 function is required in excitatory and inhibitory neurons. These results suggest

strategies to increase LGI1-ADAM22 complexes over the required levels by targeting PKA or 14-3-3
for epilepsy treatment.
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