
Graphical abstract: Cardiovascular stress reshapes the network of mitochondrial 

post-translational modifications (mtPTMs), which functions as a molecular 

modulator coordinating mitochondrial quality control (fission/fusion, mitophagy, 

biogenesis and UPRᵐᵗ). Balanced mtPTMs maintain mitochondrial homeostasis (ATP 

production, restrained ROS and preserved membrane potential), whereas mtPTM 

network disruption impairs MQC, amplifies mitochondrial damage signals and 

lowers the death threshold. This promotes crosstalk and switching among apoptosis, 

necroptosis, pyroptosis, ferroptosis and cuproptosis, ultimately driving myocardial 

injury, inflammation, adverse remodeling and heart failure.
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