Supplement Figure Captions
Figure S1. Impact of PA stimulation on MAMs-related Ca²⁺ channels protein expression in HepG2 cells, and the SIRT1 expression level in the liver of NAFLD mice or PA-stimulated HepG2 cells
A: Western blot analysis of purity of MAM fractions. Homo (homogenate), Cyto (cytoplasm), Crude Mito (crude mitochondria), Pure Mito (pure mitochondria).
B: Western blot analysis of expression levels of MAM-related Ca²⁺ channels IP3R1, GRP75, and VDAC1 in homogenates and MAM fractions from PA-stimulated HepG2 cells, with β-Tubulin or Calreticulin serving as loading controls.
C: Western blot analysis of SIRT1 expression levels in the liver of NAFLD mice and PA-stimulated AML12 cells.
Data are presented as means ± SD. *P < 0.05 and **P < 0.01 indicate significant differences between the indicated treatment groups; n.s., not significant.

Figure S2. The effect of SRT1720 treatment on physiological parameters in NAFLD mice
A: Growth curve during treatment with SRT1720 and the terminal body weight (n ≥ 8 mice per group).
B: Food intake (n ≥ 8 mice per group).
C: Liver weight and abdominal fat weight (n ≥ 8 mice per group).
D: Serum AST and ALT levels (n = 8 mice per group).
Data are presented as means ± SD. *P < 0.05 and **P < 0.01 indicate significant differences between the indicated treatment groups; n.s., not significant.
Figure S3. SIRT1 overexpression inhibits PA-induced mitochondrial ROS overproduction and mitochondrial dysfunction.
A-C: Analysis of fluorescence intensity of DCFH-AM, MitoSOX-Red, Rhodamine-123, and BODIPY.
D: Western blot analysis of mitochondrial respiratory chain protein expression levels in PA-stimulated AML12 cells.
E: Confocal microscopy images showing the colocalization of ER and mitochondria in Mito-ER linker transfected AML12 cells. The merge of ER Tracker Blue-White and Mito-Tracker Green indicates the colocalization. The Pearson’s coefficient graph quantifies the colocalization (×1200; scale bar, 5 μm; n = 4 per group).
F: Western blot analysis of expression levels of MAM-related Ca²⁺ channels IP3R1, GRP75, and VDAC1 in homogenates from Mito-ER linker transfected AML12 cells, with β-Tubulin serving as a loading control.
Data were presented as means ± SD. *P < 0.05 and **P < 0.01 indicate significant differences between the indicated treatment groups; n.s., not significant.
Figure S4. SIRT1 overexpression inhibits Mito-ER linker-induced Ca2+ overload and mitochondria dysfunction.
A: The quantification of baseline and ATP-induced delta-peak with stable overexpression of SIRT1 under BSA or PA exposure for 24 h
B: Western blot analysis of MCUR1 expression level in AML12 cells. 
C: Western blot analysis of mitochondria respiratory chain protein expression level in AML12 cells.
D: Rhodamine 123 staining and BODIPY 493/503 staining for analyzing the mitochondria membrane potential and lipid droplets.
Data were presented as the means ± SD. *P < 0.05 and **P < 0.01, are significantly different between the indicated treatment group; n.s., no significant.
