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Supplementary Figure 1. (A) Schematic of the CRISPR/Cas9 targeting strategy: a double‑strand break is introduced in the coding region of Gabrd exon 1, and repair by error‑prone NHEJ generates frameshift indels to produce the knockout allele. (B) Primer pair P1/P2 amplifies a 598 bp fragment from the Gabrd-KO allele, while P3/P4 amplifies a 552 bp fragment from the WT allele (M: DNA size marker). (C) Representative PCR genotyping (primers P1/P2) of Gabrd mice selected for subsequent experiments: WT shows a single 552 bp band, Gabrd-KO shows a single 598 bp band, and heterozygous (HET) mice display both bands.
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Supplementary Figure 2. (A) Representative EEG waveforms of mice in the two groups under resting state, during seizure, and during status epilepticus in the cerebellum. (B) Statistical results of latency to the first seizure onset after drug induction in both groups (n = 6 per group). (C) Statistical results of epileptiform discharge frequency after drug induction in both groups (n = 6 per group). (D, E) Statistical analysis results of power spectral density under resting state and during seizure episodes after drug induction in both groups (n = 6 per group). Data are presented as mean ± SEM. *P < 0.05, **P < 0.01, ***P < 0.001.
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[bookmark: _Hlk226713034]Supplementary Figure 3. (A) Representative immunofluorescence staining images showing colocalization of c‑Fos⁺ and PV⁺ cells in the hippocampus and cortex of WT and Gabrd-KO mice (scale bar: 100 μm). (B) Quantitative analysis of c‑Fos⁺ and PV⁺ cell counts in the hippocampus (n = 4 per group). (C) Quantitative analysis of c‑Fos⁺ and PV⁺ cell counts in the cortex (n = 4 per group). (D) Proportion of PV⁺ cells among c‑Fos⁺ cells in WT mice. (E) Proportion of PV⁺ cells among c‑Fos⁺ cells in Gabrd-KO mice. Data are presented as mean ± SEM. **P < 0.01.
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Supplementary Figure 4. (A) Transmission electron microscopy (TEM) ultrastructural images of corpus callosum tissue from WT and Gabrd-KO mice, showing myelinated axon morphology (left scale bar: 5 μm, right scale bar: 1 μm). (B) Quantitative analysis of myelin g‑ratio in the corpus callosum region (n = 8 per group). (C) Quantitative analysis of the number of mitochondria within myelinated fibers in the corpus callosum region (n = 8 per group). Data are presented as mean ± SEM. ns P ＞ 0.05.
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