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[bookmark: _GoBack]Figure S1. Protein level of LDHA in fibroblast-derived exosomes and the co-cultured HaCaT cells under UV induction or treatment with GW4869.
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Figure S2. Relative levels of various histone lactylation in HaCaT cells that treated with Exo, Exo-UV, or Exo-UV + siLDHA.
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Figure S3. Quantification of senescent cells stained with SA--gal in Fig. 3C.
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Figure S4. Knockout of exosomal LDHA mitigates cellular senescence and ferroptosis in recipient cells.
(A) Western blot analysis confirming the successful knockout of LDHA in exosomes derived from UVB-treated fibroblasts (Exo-UV+ LDHA KO) compared to control UVB-treated fibroblast exosomes (Exo-UV).
(B) Western blot showing the protein levels of LDHA in recipient cells after incubation with Exo-UV or Exo-UV + LDHA KO.
(C) Cell viability assay (CCK-8) of recipient cells following treatment with the indicated exosomes, showing rescued viability in the Exo-UV+ LDHA KO group.
(D) Western blot analysis of the DNA damage marker -H2AX and senescence-related proteins in recipient cells. Knockout of exosomal LDHA led to a downregulation of -H2AX and restoration of senescence suppressor expression.
(E) SA--gal staining and quantitative analysis indicating that Exo-UV+ LDHA KO treatment significantly repressed the cell senescence induced by Exo-UV.
(F) Representative flow cytometry plots and quantification of lipid ROS levels using C11-BODIPY staining in recipient cells.
(G, H) Detection of intracellular Fe2+ concentration (G) and MDA production (H), showing that exosomal LDHA deficiency alleviated iron overload and lipid peroxidation.
(I) SOD activity assay demonstrating that the inhibitory effect of Exo-UV on antioxidant enzyme activity was neutralized by LDHA knockout.
(J) Western blot analysis of ferroptosis suppressors GPX4 and SLC7A11 in recipient cells. Deficiency of exosomal LDHA effectively upregulated the expression of these defense proteins.
Data represent results from at least three independent experiments. Error bars indicate SD. *** indicate significant difference compared to the Exo-UV group (***p < 0.001).
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Figure S5. Inhibition of exosome secretion by GW4869 alleviates senescence and ferroptosis in HaCaT cells co-cultured with senescent fibroblasts.
(A) Western blot analysis of LDHA protein levels in HaCaT cells. Co-culture with senescent fibroblasts (Sen-Fb) increased LDHA levels in HaCaT cells, which was significantly suppressed by the exosome secretion inhibitor GW4869.
(B, C) Representative images of SA--gal l staining (B) and quantitative analysis of positive cells (C). Blockade of exosome secretion by GW4869 effectively reduced the percentage of senescent HaCaT cells in the co-culture system.
(D) Flow cytometric analysis of lipid ROS levels using C11-BODIPY. GW4869 treatment markedly attenuated the lipid peroxidation induced by senescent fibroblast-derived exosomes.
(E, F) Measurement of intracellular Fe2+ concentration (E) and MDA production (F). The iron overload and elevated MDA levels in HaCaT cells co-cultured with senescent fibroblasts were significantly rescued following GW4869 administration.
(G) SOD activity assay. Inhibition of exosome release by GW4869 restored the antioxidant enzyme activity of SOD in recipient HaCaT cells.
(H) Western blot analysis of GPX4 and SLC7A11 protein expression. The downregulation of these ferroptosis suppressors in the co-culture group was effectively reversed by GW4869 treatment.
Data represent results from at least three independent experiments. Error bars indicate SD. *** indicate significant difference compared to the Control group (***p < 0.001).
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Figure S6. Antioxidant NAC alleviates ferroptosis induced by senescent fibroblast-derived exosomes.
(A) Representative flow cytometry plots and quantitative analysis of lipid ROS levels in cells using C11-BODIPY staining. NAC treatment effectively suppressed the accumulation of lipid ROS triggered by senescent exosomes (Exo-UV).
(B) Intracellular Fe2+ concentration detection.
(C) MDA content analysis.
(D) SOD activity assay.
(E) Western blot analysis of the core ferroptosis inhibitory proteins GPX4 and SLC7A11.
Data represent results from at least three independent experiments. Error bars indicate SD. *** indicate significant difference compared to the Exo-UV group (***p < 0.001).
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Figure S7. Viability of HaCaT cells under treatment with exosomes and various inhibitors. Data represent results from at least three independent experiments. Error bars indicate SD. *** indicate significant difference compared to the Control group; #, ### indicate significant difference compared to the Exo-UV group (***p < 0.001; #p < 0.05, ###p < 0.001).
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