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Supplementary Fig. 1 Time-course images showing microglial morphology changes in culture
(a) Representative brightfield time-course images showing microglial morphology in Ctrl, Dox, HG, and Mtl - treated HMC3 cells in culture. Scale bar: 100 µm
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Supplementary Fig. 2 Mannitol-induced osmotic stress effects on cell viability, morphology, activation of the p53-p21-p16 cell cycle arrest pathway, apoptosis, and NRF2 signaling.
(a) MTT assay showing the effects of Mtl treatment on HMC3 cell viability. Values represent mean + SEM from n = 3 biological replicates, ****p < 0.0001, unpaired two-tailed Student's t test.
(b) Representative images of morphology staining showing microglial morphology of Ctrl and Mtl-treated HMC3 cells. Scale bar: 100 µm
(c-d) Quantification of cell body areas and perimeters in Ctrl and Mtl-treated HMC3 cells. Values represent mean + SEM from n = 5 biological replicates, ns; not significant, **p < 0.01, unpaired two-tailed Student's t test.
(e-f) Quantification of nuclear areas and perimeters in Ctrl and Mtl-treated HMC3 cells. Values represent mean + SEM from n = 5 biological replicates, ns; not significant, unpaired two-tailed Student's t test.
(g–i) Relative mRNA expression levels of TP53 (p53) (A), CDKN1A (p21) (B), and CDKN2A (p16) (C) in Ctrl and Mtl-treated‑HMC3 cells measured by RT–qPCR. Values represent mean+ SEM from n = 3 biological replicates, normalized to the housekeeping genes RPS18 and GAPDH, **p < 0.01; ****p < 0.0001, unpaired two-tailed Student's t test.   
(j-k) Relative mRNA expression levels of CASP3 (D) and BCL2 (E) in Ctrl and Mtl-treated‑HMC3 cells measured by RT–qPCR. Values represent mean+ SEM from n = 3 biological replicates, normalized to the housekeeping genes RPS18 and GAPDH, ns; not significant, *p < 0.05, unpaired two-tailed Student's t test.   
(l) Relative mRNA expression levels of NRF2 (F) in Ctrl and Mtl-treated‑HMC3 cells measured by RT–qPCR. Values represent mean+ SEM from n = 3 biological replicates, normalized to the housekeeping genes RPS18 and GAPDH, ns; not significant, *p < 0.05, unpaired two-tailed Student's t test.   
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Supplementary Fig. 3 Multiple comparisons analysis of senescence-associated morphological and DNA damage markers in HMC3 cells following genotoxic and metabolic stress
(a-b) Quantification of cell body areas and perimeters in Ctrl, Dox and HG-treated HMC3 cells. Values obtained from independent experiments and are presented as mean + SEM, ns; not significant, *p < 0.05; ***p < 0.001; ****p < 0.0001, ordinary one-way ANOVA followed by Tukey’s multiple comparisons test. 
(c-d) Quantification of nuclei areas and perimeters in Ctrl, Dox and HG-treated HMC3 cells. Values obtained from independent experiments and are presented as mean + SEM, ns; not significant, ****p < 0.0001, ordinary one-way ANOVA followed by Tukey’s multiple comparisons test. 
(e) Quantification of the area percentage of senescence-associated β-galactosidase staining in Ctrl, Dox and HG-treated HMC3 cells. Values obtained from independent experiments and are presented as mean + SEM, ns; not significant, **p < 0.01; ***p < 0.001, ordinary one-way ANOVA followed by Tukey’s multiple comparisons test. 
(e) Quantification of the percentage of nuclei with γH2AX+ foci in Ctrl, Dox and HG-treated HMC3 cells. Values obtained from independent experiments and are presented as mean + SEM, ns; not significant, ***p < 0.001; ****p < 0.0001, ordinary one-way ANOVA followed by Tukey’s multiple comparisons test. 







[image: ]Supporting data Fig.1 Full-length uncropped Western blot images corresponding to main figures
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Supporting data Fig.2 Full-length uncropped Western blot images corresponding to main figures
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