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[Abstract] Objective To elucidate the regulatory role and molecular mechanism by which silent
information regulator 3 (STRT3) modulates mitochondrial biogenesis in murine alveolar type Il epithelial (MLE-12)
cells under oxidative stress. Methods Oxidative stress was induced in MLE-12 cells by exposure to
H,0,. MLE-12 cells were transfected with siRNA specifically targeting Sirt3 to achieve knockdown. Thus, the
experiment included 6 groups (n=3): normal control group (NC), scrambled negative control siRNA group
(NCsiRNA group), Sirt3 siRNA group (siSIRT3 group), H,0, injury group (NC+H,0, group), scrambled
negative control siRNA+H,0, injury group (NCsiRNA+H,0, group), and Sirt3 siRNA+H,0, injury group
(siSIRT3+H,0, group). Resveratrol was used to stimulate MLE-12 cells to increase SIRT3 protein expression.
Another 10 experiment groups (n=3) were also included, that is, normal control group (NC), scrambled negative
control siRNA group (NCsiRNA group), DMSO group (DMSO group), Sirt3 siRNA group (siSIRT3 group),
resveratrol-treated group (RSV group), H,0, injury group (NC+H,0, group), scrambled negative control
siRNA+H>0; injury group (NCsiRNA+H,0, group), DMSO+H. 0> injury group (DMSO+H,0: group), Sirt3
siRNA+H,0, injury group (siSIRT3+H,0, group), and resveratrol-treated+H,0, injury group (RSV+H,0,
eroup). Mitochondrial superoxide (0O,* ~) were detected using MitoSOX Red mitochondrial superoxide
indicator, and ATP production was measured by using luciferase-based luminescence assay. The protein
levels of SIRT3, AMPKal, PGC-la, TFAM, Nrfl, SOD2 and Acetyl-SOD2 were detected with Western
blotting. Results Exposure to 500 pmol/L. H,0; significantly reduced SIRT3 protein level in MLE-12 cells
(P<0.000 1). Following H,0, treatment, all H,0,-treated groups exhibited a further reduction in ATP level
and a more pronounced increase in fluorescence intensity (P<0.000 1). Among these, the siSIRT3+H,0,
group demonstrated the most significant decrease in ATP level (P<0.01) and the greatest enhancement in
fluorescence intensity (P<0. 000 1) relative to the NCsiRNA+H>05 group. Western blot analysis revealed that
Sirt3 knockdown resulted in reduced protein levels of AMPKal, Nifl, PGC-la and SIRT3 (P<0. 05), while
the protein levels of SOD2, acetylated SOD2 (Acetyl-SOD2), and TFAM were increased (P<0.01) when
compared to the NCsiRNA group. Resveratrol treatment increased the SIRT3 protein level in MLE-12 cells
(P<0. 05), subsequently leading to increased protein level of PGC-1a (P<0. 05). In H,0, treated groups, the
protein expression levels of AMPKal, Nrfl, PGC-la and SIRT3 were reduced compared to their
corresponding control groups (P<0. 05). The NC+H,0, and NCsiRNA+H,0, groups showed increased protein
levels of SOD2, Acetyl-SOD2, and TFAM when compared to their corresponding control groups (P<0. 05).
Compared to the NCsiRNA+H,0, group, the siSIRT3+H,0, group exhibited notably reduced protein levels of
AMPKal, Nifl, PGC-1a, TFAM, SOD2, Acetyl-SOD2 and SIRT3 (P<0. 05). Conversely, the RSV+H,0,
group demonstrated significantly higher PGC-1la and SIRT3 protein levels than both the NC+H,0, and
siSIRT3+H,0, groups (P<0. 05). Conclusion SIRT3 enhances mitochondrial biogenesis via the AMPKa1/
PGC-1a/Nrfl/TFAM signaling pathway, improves mitochondrial function of lung epithelial cells and alleviates
lung injury. Regulation of SIRT3 protein may reduce oxidative damage of type II alveolar cells, suggesting a

potential therapeutic target for acute lung injury.
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A, B: Western blot analysis (A) and relative quantification (B) of SIRT3 expression in MLE-12 cells treated with varying

concentrations of H.02. a: P<0.01, b: P<0.001, c¢: P<0.000 1

E 1 H,0,% S & 453t/ R 1 28U 40 MLE-12 £ 51k SIRT3 E H/K FRIEM (n=3)

Figure 1 Effect of H,0,-induced oxidative stress on mitochondrial SIRT3 protein levels in mouse lung type II epithelial

MLE-12 cells (n=3)
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Figure 2 Evaluation of Sirt3 knockdown efficiency in MLE-12 cells by Western blotting (n=3)
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Figure 4 Effects of Sirt3 knockdown and oxidative stress on mitochondrial Oz+~ level in MLE-12 cells (n=3)
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A: Representative Western blot images of SOD2, Acetyl-SOD2, TFAM, PGC-1a, AMPKal, Nrfl and SIRT3 from different groups.

B~H: Quantitative analysis of the relative protein expression levels of the respective proteins shown in A. All bands were derived from

a same sample. a: P<0.05, b: P<0.01, c: P<0.001, d: P<0.000 1
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Figure 5 Effects of Sirt3 knockdown and oxidative stress on the expression of mitochondrial biogenesis and antioxidant proteins

in MLE-12 cells (n=3)
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Figure 6 Effect of resveratrol on SIRT3 protein expression in MLE-12 cells (n=3)
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Figure 7 Effects of resveratrol and oxidative stress on PGC-1a and SIRT3 in MLE-12 cells (n=3)
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