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Palmitic acid suppresses autophagy in neonatal rat cardiomyocytes via the cGAS-STING-

IRF3 pathway
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Abstract: Objective To investigate the effect of palmitic acid (PA) on autophagy in neonatal rat cardiomyocytes (NRCMs) and
explore the underlying mechanism. Methods NRCMs were isolated and cultured for 24 h before exposure to 10% BSA and 0.1,
0.3, 0.5, or 0.7 mmol/L PA for 24 h. After the treatments, the expressions of Parkin, PINK1, p62, LC3 [I/LC3 I, cGAS, STING
and p-IRF3/IRF3 were detected using Western blotting and the cell viability was assessed with CCK8 assay, based on which 0.7
mmol/L was selected as the optimal concentration in subsequent experiments. The effects of cGAS knockdown mediated by
cGAS siRNA in the presence of PA on autophagy-related proteins in the NRCMs were determined using Western blotting, and
the expressions of P62 and LC3 in the treated cells were examined using immunofluorescence assay. Results PA at different
concentrations significantly lowered the expressions of Parkin, PINK1, LC3 II/LC3 I and LC3 II/LC3 I+II (P<0.05), increased the
expression of p62 (P<0.05), and inhibited the viability of NRCMs (P<0.05). Knockdown of cGAS obviously blocked the
autophagy-suppressing effect of PA and improved the viability of NRCMs (P<0.05). Conclusion PA inhibits autophagy by

activating the cGAS-STING-IRF3 pathway to reduce the viability of NRCMs.
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Fig.1 NRCMs identified by immunofluorescence assay.
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Fig.2 Palmitic acid (PA) treatment for 24 h dose-dependently suppresses autophagy and reduces
survival rate of NRCMs. A: Western blots of PINK1, Parkin, P62, LC3 I andLC3 II in NRCMs after
treatment with BSA or PA ( 0, 0.1, 0.3, 0.5, and 0.7 mmol/L). B-F: Quantitative analysis of the protein
expressions (n=4). *P<0.05, **P<0.01 vs BSA group. G: Cell viability of the cells with different treatments
(n=4). *P<0.05, **P<0.01 vs BSA group.
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Fig.3 Palmitic acid (PA) treatment for 24 h dose-dependent activates cGAS-STING-IRF3 pathway in
NRCMs. A: Western blots of cGAS, STING and p-IRF3/IRF3 in NRCMs treated with BSA or PA (0, 0.1,
0.3, 0.5, and 0.7 mmol/L). B-D: Quantitative analysis of the protein expressions (n=4). *P<0.05, **P<0.01

vs BSA group.
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Fig.4 Efficiency of cGAS siRNA transfection and cGAS knockdown. A: Fluorescence microscopy of NRCMs e treated
with Fam-cGAS-siRNA (25, 50, and 100 nmol/L) for 24 h. B: Western blots of cGAS in NRCMs transfected with NC-siRNA
(100 nmol/L) and cGAS siRNA (100 nmol/L) for 24 h (n=4). **P<0.01 vs NC group.
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Fig.5 cGAS knockdown blocks palmitic acid (PA)-induced suppression of autophagy and cell viability reduction in NRCMs.
A: Western blots of cGAS, STING, p-IRF3/IRF3, LC3 II/LC3 I, p62, Parkin and PINK1 in NRCMs transfected with cGAS siRNA
before treatment with PA (0.7 mmol/L) for 24 h. B-I: Quantitative analysis of the protein expressions (n=4). **P<0.01 vs control
group; "“P<0.01 vs PA group. J: Cell viability detected by CCK8 assay (n=4). **P<0.01 vs control group; *P<0.05 vs PA group.
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Fig.6 ¢cGAS knockdown blocks palmitic acid (PA)-induced decrease of LC3 protein and increase of p62 protein expression in NRCMs.
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