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Mitochondrial Reactive Oxygen Species Formation
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Electron Transport, OxPhos and ROS
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o-KG Dehydrogenase Generates ROS
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Dihydrolipoyl Dehydrogenase Generates ROS
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o-KG Dehydrogenase Generates ROS
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Matrix Dehydrogenases Generate ROS
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NAD* Metabolism in S. cerevisiae

Nicotinic acid
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NAD* Metabolism in S. cerevisiae
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Matrix Dehydrogenase ROS Limit Life Span
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ROS Detected in Mitochondria
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Mitochondrial SODs
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- MnSOD in the matrix, CuZnSOD in the intermembrane space

- Mutant MnSQOD (-/-) animals do not survive (MnTBAP)

Weisiger and Fridovich J. Biol. Chem. 1973, 248:4793-4796.
Sturtz et al J. Biol. Chem. 2001, 276:38084-380809.
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Glutathione Peroxidase/Reductase System
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Green and O'Brien Biochim. Biophys. Acta. 1970, 197:31-39.
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Thioredoxin Peroxidase/Reductase System
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Watabe et al. Eur. J. Biochem. 1997, 249:52-60.
Catalase
2H,0, » 2H,0 + O,
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Cytochrome c
2Cyt c3* + 20,~ > 2Cyt c?* + 20,

cht CZ+ + H202 + 2H" > 2Cyt C3+ + 2H20
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Redox Balance

ROS Antioxidants

SFRBM 2006 Sies H. Exp Physiol. 1997 82:291-295.
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Mild Uncoupling Decreases ROS Release
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Electron Transport, OxPhos and ROS
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Uncoupling Enhances Lifespan
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Uncoupling Enhances Lifespan
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MitoK ,;p Promotes Mild Uncoupling
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MitoK ,;p Decreases ROS Release
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MitoK,p Is Redox Sensitive

SFRBM 2006 Zhang et al., Circ Res. 2001 89:1177-83.
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MitoK ,1p Is Activated by Mitochondrial ROS
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ROS: Signaling Versus Damaging Roles
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Ischemia/Reperfusion and Preconditioning
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Preconditioning and ROS
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Preconditioning and MitoK,-o
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ROS Release Precedes MitoK,;r Opening
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DZX Protects Independently of ROS
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