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ABSTRACT Objective: To study the effect of SIRT3 on the proliferation and oxidation resistance of clear cell renal cell carcinoma
(ccRCC) 769-P cells, and to explore its mechanism. Methods: We established SIRT3 overexpressing stable cell line in 769-P cells. The
CCK-8 assay was used to measure the proliferation rate of 769-P SIRT3 OE, while flow cytometry was used to determine the level of cel-
lular reactive oxygen species in 769-P SIRT3 OE cells. To explore the mechanism of SIRT3 on 769-P cells by quantitative proteomics
and metabonomics. Results: CCK-8 assay showed that SIRT3 overexpression decreased cell proliferation rate. Quantitative proteomics
found that SIRT3 overexpression decreased the expression of ALDOA, ALDOA, ENO2, PKM, LDHA, LDHB, which increased the ex-
pression of SDHB and CS. Metabolomics found that SIRT3 overexpression decreased the level of PEP, pyruvic acid, lactate, carnitine,
which increased the level of isocitric acid and acetyl-CoA. Furthermore, SIRT3 overexpression also increased the expression of SOD2,
TXN, GPX4 and GLRXS5, which decreased the level of cellular reactive oxygen species and enhanced resistance to oxidative stress. Con-
clusion: SIRT3 Overexpression inhibits growth of kidney tumor cells via regulating cellular metabolic transformation, while SIRT3 over-
expression decreased the level of ROS and enhanced resistance to oxidative stress.
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Fig.1 SIRT3 overexpression decreased the proliferation rate of 769-P cell
(A) Western blotting was used to validate the overexpression of SIRT3 in 769-P SIRT3 OE cells compared to 769-P PLVX cells. (B) The mRNA level of
SIRT3 in 769-P SIRT3 OE cells was higher than that in 769-P PLVX cells, determined by qPCR. 3-ACTIN was used as internal control. (C) The growth
rate in SIRT3 overexpression cells was lower than that in the control cells, measured by CCK-8 assay. ***P<0.001; n=3.
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Fig.2 Go analysis of differentially expressed protein between 769-P SIRT3 OE and 769-P PLVX
(A) The differentially expressed proteins between 769-P SIRT3 OE cells and control cells were classified based on biological processes. (B) The
differentially expressed proteins between 769-P SIRT3 OE cells and control cells were classified based on protein functions. (C) The differentially

expressed proteins between 769-P SIRT3 OE cells and control cells were classified based on protein locolization.
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Fig.3 SIRT3 overexpression promoted the metabolic transformation in 769-P

(A) The protein expressions of ALDOA, ALDOC, ENO 2, PKM, LDHA and LDHB were reduced in SIRT3 overexpression cells as compared to the

control cells, while the expressions of SDHB and CS were increased, as determined by quantitative proteomics. (B)-(G) The levels of phosphoenolpyruvic

acid (PEP), pyruvic acid, L-lactic acid, isocitric acid, acetyl-CoA, L-carnitine

were measured by metabolomic analysis, in which the levels of PEP, pyruvic

acid, lactate and carnitine were reduced, while the levels of isocitric acid and acetyl-CoA were increased. ***P<0.001; **P<0.01; *P<0.05; n=3.
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Fig.4 SIRT3 overexpression decreased the level of ROS and enhanced the resistance of cells to oxidative stress
(A)The level of ROS in 769-P PLVX and 769-P SIRT3 OE measured by flow cytometry. (B) The expressions of antioxidant enzymes including SOD2,
TXN, GPX4 and GLRXS5 were higher in SIRT3 overexpression cells than those in the control cells. (C) The ROS level in 769-P SIRT3 OE cells was lower

tan that in 769-P PLVX cells, measured by CellROX® Deep Red reagent. (D) The percentage of viable cells was determined after hydrogen peroxide

treatment at concentrations of 400 wM and 500 wM for 24 h, showing that SIRT3 overexpression enhanced the resistance of cells to oxidative stress.

***¥p<(0.001; n=3.
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