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[bookmark: _Hlk186480209]Figure S1. (A) Representative image of TTC staining at 24 h after MCAO/r. (B, C) Quantitative analysis of dendritic intersections and branch lengths. n = 5 per group. (D) TUNEL assay (TUNEL-green and GFAP-red) showed a large number of apoptotic cells in the infarct core. Scare bar = 2mm/500 μm. (E) Quantification of TUNEL-positive cells across regions. n = 4 per group. (F) Double-labeled immunofluorescence of MAP2 and Caspase-3/Caspase-1 demonstrates distinct patterns of neuronal death in the infarct core and peri-infarct region. Scare bar = 40 μm/10 μm. (G, H) Quantification of the number of Caspase-3+ and Caspase-1+ cells in different regions. n = 3 per group. (I) Representative images of NeuN and GSDMD immunofluorescence and 3D rendering (right) highlights the increased number of pyroptotic neurons in the peri-infarct zone. All the following representative images were taken from where the white boxes indicated. (J, K) Orthogonal views and line-scan analysis confirm the colocalization of GSDMD with Neun in the peri-infarct zone. (L) Quantification of the number of GSDMD+ cells in different regions. n = 3 per group. TUNEL and immunofluorescence were performed on brain tissues collected at day 10 post-ischemia. All data are presented as means  SEM. *P < 0.05, **P < 0.01, ***P < 0.001, ****P < 0.0001.
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Figure S2. (A-D) Quantification of movement distance (A), mean velocity (B) in the open field test and gait parameters (C, D) in the WT sham mice and GSDMD-KO sham mice, indicating that GSDMD knockout didn’t affect motor parameters in the health mice. n = 5 per group. (E) Immunostaining showed the expression of MAP2 in the WT sham mice and GSDMD-KO sham mice. Scare bar = 40 μm. (F) Quantification of MAP2 fluorescence intensity across experimental groups. n = 3 per group. All data are presented as means  SEM. ns: not significant. 
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[bookmark: _GoBack]Figure S3. (A-C) Quantification of mNSS (A), movement distance (B) and mean velocity (C) measured in open field test at day 1 and day 9 after MCAO/r in the female mice. (D-G) Cadence (D), duty cycle (E), print area (F), swing speed (G) measured in gait analysis at day 9 after MCAO/r in the female mice. RF right forelimb, RH right hindlimb, LF left forelimb, LH left hindlimb. n = 5-6 per group for behavioral tests. All data are presented as means  SEM. *P < 0.05, **P < 0.01, ***P < 0.001, ****P < 0.0001.
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[bookmark: _Hlk195113758]Figure S4. (A, B) Representative images illustrating ASC/MAP2 and GSDMD/MAP2 immunofluorescence at various time points following stroke. Scare bar = 30 μm. (C, D) Temporal expression of ASC+ cells and GSDMD+ cells in the peri-infarct area, with the number of positive cells peaking on D7. n = 3 per group. (E, F) Correlation analysis showing a positive association between the percentage of CD86+ microglia and pyroptosis-related proteins (ASC and GSDMD). (G, H) Correlation analysis showing a negative association between the ratio of the peri-infarct zone to the infarct core and the number of ASC+ cells as well as GSDMD+ cells. (I) Quantification of the maximum number of intersections across experimental groups. n = 5 per group. (J) Flow cytometry gating strategy for identifying microglial subsets. CD45high/CD11b+ cells represent infiltrating macrophages, CD45int/CD11b+ cells represent activated microglia, and CD45low/CD11b+ cells represent resting microglia. Data are presented as means  SEM. ns: not significant, *P < 0.05, **P < 0.01, ***P < 0.001, ****P < 0.0001.
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Figure S5. (A) Correlation analysis between the relative expression level of CD206 and the relative expression level of Kv1.3. (B) Three-dimensional gait trajectories captured during gait analysis. (C–F) Quantification of gait parameters including mean intensity (C), stance time (D), step cycle (E), body speed (F). n = 6 per group for behavioral tests. Data are presented as means ± SEM. ns: not significant, *P < 0.05, **P < 0.01, ***P < 0.001, ****P < 0.0001.
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