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Research progress on GRINI gene mutation-related epilepsy: From mechanisms to clinical applications
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510260, China)

Abstract: Epilepsy is a chronic neurological disease characterized by abnormal synchronous discharges of brain neu-
rons. The mutation of GRINI, a key gene encoding the essential GluN1 subunit of N-methyl-D-aspartate (NMDA) recep-
tors, is closely associated with the pathogenesis and progression of epilepsy. This review summarizes research advances in
GRINI mutation-related epilepsy, with a focus on its molecular mechanisms, clinical phenotypes, factors influencing phe-
notypic heterogeneity, and treatment strategies. In terms of molecular mechanisms, GRINI mutations affect NMDA recep-
tor function through gain-of-function and loss-of-function mechanisms. Clinical phenotypes show significant heterogeneity,
including seizure types, age of onset, and comorbid neurodevelopmental disorders. This heterogeneity may be related to
the domain where the mutation is located, the mutation type, and the degree of impact on receptor function. Regarding
treatment, gain-of-function mutations can be managed with NMDA receptor antagonists, while loss-of-function mutations
may be treated with positive allosteric modulators. The ketogenic diet has also demonstrated potential therapeutic effects.
This review aims to provide references for basic research and clinical translation in GRINI mutation-related epilepsy, and

to promote the development of precision diagnosis and treatment.
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