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Modulation of mitochondrial function by reactive sulfur signaling
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Mitochondrial disease is a rare genetic disease characterized by the
catastrophic impairment of mitochondrial metabolism caused by pathogenic mutations in mitochondrial
DNA or nuclear DNA. However, there is no effective treatment for mitochondrial disease. Recently,
our research has discovered that the reactive sulfur species-mediated signaling is involved in the
pathogenesis of mitochondrial disease. We found that the reactive sulfur species donate sulfur atoms

to mitochondrial tRNA to form tRNA thiolation. Decrease of mitochondrial tRNA thiolation is
responsible for the alteration of mitochondrial protein translation and the subsequent metabolic
dysfunction. In the current study, we performed a comprehensive genetic screening using shRNA
library targeting genes that are related to mitochondrial functions. We identified that knockdown of
several genes can lead to the recovery of mitochondrial membrane potential and cell growth in a
mitochondrial disease cell model.
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