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Abstract Mitochondrion is an important energy source for cells, the stability of its quantity, quality and
function is essential to maintain the normal activities of cells. The regulation of mitochondrial homeostasis depends
on mitochondrial quality control systems, including mitophagy, mitochondrial fusion/fission, and mitochondrial
biosynthesis and so on. Mitochondrial protein IF1 (ATP synthase inhibitor 1) is a natural small molecule protein
that inhibits the activity of F1FoATPase/synthase in the mitochondrial matrix. In the polymerization state, it exerts
the activity of inhibiting the hydrolysis of ATP by F1FoATPase, thereby inhibiting the excessive hydrolysis of ATP
in cells and maintaining cell survival. Recent studies have also confirmed that IF1 inhibition is bidirectional, that

is, it can inhibit the activity of both F1FoATPase and F1FoATP synthase. Hence, IF1 can regulate mitochondrial
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quality and maintain mitochondrial homeostasis by targeting F1FoATP enzyme/synthase activity and related signal

pathways. This article reviews the regulation mechanism of IF1 in mitochondrial quality control, regarding mito-

chondrial redox balance, mitophagy, and mitochondrial fusion/division, and the interaction among them, so as to

provide theoretical reference for exploring the role of IF1 in the occurrence, development and treatment of related

diseases.
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Fig.1 Isoforms and functional domains of IF1 (modified from the reference [1])
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A: under normal physiological conditions, ATPase catalyzes the synthesis of ATP; B: after the mitochondrial membrane potential is damaged, ATPase

catalyzes the decomposition of ATP (IM: inner mitochondrial membrane).
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Fig.3 Two functions of F1IFoATPase
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Fig.4 Interaction between mitochondrial quality control mechanisms (modified from the reference [2])
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