Increased ETFA acetylation in rat cardiac mitochondria and functional assessment with HOQNO
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Introduction. Mitochondrial metabolic remodeling contributes to cardiac dysfunction in diabetes. Lysine acetylation regulates mitochondrial metabolism, but the significance of specific targets is unclear. Specifically, acetylation of electron transfer flavoprotein alpha (ETFA), which links fatty acid oxidation (FAO) to the electron transport chain (ETC), has not been studied in rat cardiac mitochondria.
Aims. (1) To identify acetylated target proteins in diabetic rat hearts. (2) To assess ETFA function using 2-n-heptyl-4-hydroxyquinoline N-oxide (HOQNO), a quinone derivative reported as an ETF-ubiquinone oxidoreductase (ETF-QO) inhibitor in vitro.
Methods. Obese diabetic OLETF and control LETO rat hearts were analyzed by acetylomics, and proteomics. Isolated cardiac mitochondria were studied in extracellular flux analysis with 10 mM pyruvate, 10 mM succinate, or 40 μM palmitoyl-carnitine, ± HOQNO (100-400 μM, dose-dependent).
Results. OLETF hearts showed increased acetylation of FAO proteins, including ETFA residues K69, K75, and K126, while ETFA expression was unchanged. Immunoprecipitation and immunoblot analyses using mitochondrial samples confirmed augmentation of ETFA acetylation in OLETF compared to LETO with similar expression levels. HOQNO reduced oxygen consumption rate (OCR) with palmitoyl-carnitine as expected, but also with pyruvate or succinate, which does not require ETF. This indicates off-target inhibition of respiration, likely via HOQNO’s quinone structure acting on other ETC complexes. 
Discussion. ETFA acetylation increases in diabetic rat cardiac mitochondria, but functional assessment with HOQNO revealed non-selective respiratory inhibition, limiting its use as an ETF probe. While HOQNO has been applied as an ETF-QO inhibitor in vitro, these findings highlight the need for more selective compounds or genetic modulation to clarify the functional and therapeutic relevance of ETFA acetylation in diabetic cardiomyopathy.
