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Fig. S1. AGEs exposure triggered senescence and apoptotic responses in hGCs. hGCs underwent in vitro treatment with various concentrations of AGEs (50, 100, or 200 μg/ml) for durations of 24 h or 48 h. (A) Quantitative evaluation of SA-β-gal positive cells following AGEs exposure (n = 3). (B-E, G, H) Densitometric quantification of γ-H2AX, P16INK4a, P21, P53, Cleaved caspase 3, and Bax relative expression normalized against β-actin (n = 3). (F) Levels of Bax and Cleaved caspase 3 proteins are shown in representative immunoblots. The data are presented as the average plus or minus the SEM. Compared to the control group, *P < 0.05.
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Fig. S2. AGEs administration enhanced intracellular ROS accumulation and altered mitophagy-associated protein profiles. hGCs were exposed to AGEs at 200 μg/ml for 48 h in vitro. (A) Quantitative assessment of intracellular ROS fluorescence intensity across three independent experiments in hGCs. (B-E) Densitometric quantification data of LC3 II, P62, PINK1, and Parkin relative expression normalized against Tom20 in the mitochondrial fractions (n = 3). (F) Images showing the ultrastructural characteristics of mitochondria captured by transmission electron microscopy. Red arrows indicate mitochondrial autophagosomes. Yellow "M" denotes mitochondria, "N" denotes nucleus. Scale bar = 1 μm. The data are presented as the average plus or minus the SEM. Compared to the control group, *P < 0.05, ***P < 0.001.
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Fig. S3. UA and CsA modulated mitophagy and senescence responses in hGCs. hGCs were subjected to AGEs at 200 μg/ml with or without UA or CsA for 48 h in vitro. (A) Quantitative assessment of intracellular ROS fluorescence intensity derived from three independent experiments in hGCs. (B-E) Densitometric quantification data of LC3 II, P62, PINK1, and Parkin relative expression normalized against Tom20 in the mitochondrial fractions (n = 3). (F) Images showing the ultrastructural features of mitochondria captured by transmission electron microscopy. Red arrows indicate mitochondrial autophagosomes. Yellow "M" denotes mitochondria, "N" denotes nucleus. Scale bar = 1 μm. (G-J, L, M) Densitometric quantification of P16INK4a, P21, P53, Cleaved caspase 3, and Bax relative expression normalized against β-actin (n = 3). (K) Immunoblots showing the expression of Bax and Cleaved caspase 3. The data are presented as the average plus or minus the SEM. *P < 0.05, ***P < 0.001.
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Fig. S4. SIRT3 knockdown impacts on mitophagy in hGCs. (A) The relative expression of SIRT3 in hGCs derived from young patients was densitometrically quantified and standardized against β-actin (Y, ≤ 35 years) and aged patients (A, ≥ 38 years) (n = 10). (B) Densitometric assessment of SIRT3 relative expression in hGCs exposed to various concentrations AGEs (50 μg/ml, 100 μg/ml, or 200 μg/ml) for 48 h durations in vitro (n = 3). (C) shRNA-mediated SIRT3 knockdown efficiency was confirmed by western blot analysis. (D) Quantitative assessment of intracellular ROS fluorescence intensity derived from three independent experiments in hGCs. (E-H) Densitometric quantification data of LC3 II, P62, PINK1, and Parkin relative expression normalized against Tom20 in the mitochondrial fractions (n = 3). (I) Images showing the ultrastructural features of mitochondria captured by transmission electron microscopy. Red arrows indicate mitochondrial autophagosomes. Yellow "M" denotes mitochondria, "N" denotes nucleus. Scale bar = 1 μm. The data are presented as the average plus or minus the SEM. *P < 0.05, **P < 0.05, ***P < 0.001, n.s., not significant.
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Fig. S5. SIRT3 knockdown influences on senescence in hGCs. Cells were subjected to AGEs at 200 μg/ml for 48 h in vitro. (A-D, F, G) Densitometric quantification of γ-H2AX, P16INK4a, P21, P53, Cleaved caspase 3, and Bax relative expression normalized against β-actin (n = 3). (E) Levels of Bax and Cleaved caspase 3 proteins are shown by representative immunoblots. The data are presented as the average plus or minus the SEM. *P < 0.05, n.s., not significant.
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Fig. S6. SIRT3 overexpression impacts on mitochondrial function in hGCs. Cells were subjected to AGEs at 200 μg/ml for 48 h in vitro. (A, B) MMP was assessed using a JC-1 fluorescent probe. Representative fluorescence intensity outcomes were analyzed via flow cytometry (n = 4). (C, D) Intracellular ROS concentrations were quantified by flow cytometry (n = 4). (E) ATP levels in AGEs-exposed hGCs (n = 3). (F) mtDNA abundance in the cytosolic compartment (n = 3). The data are presented as the average plus or minus the SEM. *P < 0.05, n.s., not significant.
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[bookmark: _GoBack]Fig. S7. SIRT3 overexpression influences mitophagy and senescence in hGCs. Cells were subjected to AGEs at 200 μg/ml for 48 h in vitro. (A-D) Densitometric quantification of LC3 II, P62, PINK1, and Parkin relative expression normalized to Tom20 in mitochondrial fractions (n = 3). (E) Images of mitochondrial ultrastructure captured by transmission electron microscopy. Red arrows indicate mitochondrial autophagosomes. Yellow "M" denotes mitochondria, "N" denotes nucleus. Scale bar = 1 μm. (F-H, J, K) Densitometric quantification of P16INK4a, P21, P53, Cleaved caspase 3, and Bax relative expression normalized to β-actin (n = 3). (I) Levels of Bax and Cleaved caspase 3 proteins were shown in representative immunoblots. The data are presented as the average plus or minus the SEM. *P < 0.05, n.s., not significant.
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