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Supplementary Figure1（A）Thermal nociceptive stimulus responses in mice (Repeated Measures ANOVA, n = 8); （B）Mechanical nociceptive stimulus responses in mice (Repeated Measures ANOVA, n = 8); (C) Representative immunofluorescence images showing co-localization of HSV-1 (green) and IBA1 (red) in the dorsal horn of the spinal cord.（D）HSV-1 TK DNA levels in dorsal root ganglia (Independent samples t-tests, n = 3); （E）Transcriptional changes of proinflammatory cytokines (TNF-α) in dorsal root ganglia (Independent samples t-tests, n = 3)；(F) Genotyping of Sirt3-deficient mice by DNA gel electrophoresis (n = 3); （G）Genome-wide transcriptomic profiling of differentially expressed genes (DEGs);（H，I）GO term and KEGG pathway enrichment analysis of DEGs;（J）Flow cytometric quantification of CD11b⁺/IBA-1⁺ double-positive cells; （K）qPCR analysis of Sirt3 knockout efficiency (Independent samples t-tests, n = 3). (L)Transcriptional comparison of Sirt3, Sirt4, and Sirt5 by qPCR (Independent samples t-tests, n = 3). （M-N）Pearson‘s correlation coefficient for HSV-1 (red) and Sirt3 (green) co-localization.（O）Pearson‘s correlation coefficient for IBA1 and Sirt3 co-localization (Independent samples t-tests, n = 3).（P）Pearson‘s correlation coefficient for GFAP and Sirt3 co-localization (Independent samples t-tests, n = 3).（Q）Pearson‘s correlation coefficient for NeuN and Sirt3 co-localization (Independent samples t-tests, n = 3). Data are presented as mean ± SEM. *p < 0.05, **p < 0.01, ***p < 0.001.
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[bookmark: _Hlk202104755]Supplementary Figure 2 (A-E) Immunofluorescence analysis of changes in Tom20 and LC3 colocalization upon Sirt3 knockdown, with statistical quantification of colocalization coefficients (Two-way ANOVA, n = 3); (F) Cell viability of si-Sirt3 and Vehicle groups by CCK-8 assay (Independent samples t-tests, n = 3). (G)qPCR validation of Sirt3 overexpression efficiency (Independent samples t-tests, n = 3); (H)Western blot (WB) analysis of Sirt3 overexpression efficiency (Independent samples t-tests, n = 3); (I-M) Immunofluorescence assessment of Tom20 and LC3 colocalization changes following Sirt3 overexpression, with statistical analysis of colocalization coefficients (Two-way ANOVA, n = 3); Data are presented as mean ± SEM. *p < 0.05, **p < 0.01, ***p < 0.001.
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Supplementary Figure 3 (A-E) Immunofluorescence quantification of Tom20 and LC3 colocalization coefficients following metformin treatment (Two-way ANOVA, n = 3); Data are presented as mean ± SEM. *p < 0.05, **p < 0.01, ***p < 0.001.
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Supplementary Figure 4 (A) Western blot analysis and densitometric quantitation of IBA-1 expression of HSV-1-infected WT mice, with or without metformin treatment (Independent samples t-test. n = 3); (B) Representative immunofluorescence images of IBA1 staining in spinal cord sections from HSV-1-infected WT mice, treated with or without metformin (n=3); (C) Quantification of the average immunofluorescence intensity of IBA1 from images shown in (B), (Independent samples t-test. n = 3). (D) Quantification of microglial activation levels based on morphological grading (Independent samples t-test, n = 50). (E) Representative immunofluorescence images of GFAP staining in spinal cord sections from HSV-1-infected WT mice, treated with or without metformin (n=3); (F) Quantification of the average immunofluorescence intensity of GFAP from images shown in (E), (Independent samples t-test. n = 3). (G and H) Western blot analysis and densitometric quantitation of IBA-1 expression of HSV-1-infected Sirt3-/-mice, with or without metformin treatment.  (Independent samples t-test. n = 3); 
(I) qPCR detection of HSV-1 TK DNA levels in the lumbar spinal cord enlargement of metformin-treated, HSV-1-infected Sirt3-/- mice（Independent samples t-tests, n=3）; (J) Transcriptional differences of proinflammatory cytokines in the lumbar spinal cord enlargement of metformin-treated, HSV-1-infected Sirt3-/- mice by qPCR（Independent samples t-tests, n=3）; (K) qPCR analysis of type I interferon transcription in the lumbar spinal cord enlargement of metformin-treated, HSV-1-infected Sirt3-/- mice（Independent samples t-tests, n=3）; (L and M) Western blot analysis and densitometric quantitation of IBA-1 expression in HSV-1-infected Sirt3-/- mice with or without metformin treatment（Independent samples t-test, n=3）; Data are presented as mean ± SEM. *p < 0.05, **p < 0.01, ***p < 0.001.
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