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Metabolism consists of oxidation-reduction reactions
Catabolism = oxidation of carbon
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Anabolism = reduction of carbon

Electronegativity

The ability of an atom to attract electrons

Electrons “prefer” more electronegative atoms — favorable

Oxidation state of carbon
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More
electronegative

Total number of electrons donated ( +) or received ( - ) from bound atoms

Oxidation state = (# bonds shared with N, O) — (# bonds shared with H, P)
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Oxidation state of common metabolites
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Oxidation state of common metabolites
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Oxidation state of common metabolites
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Oxidation state of common metabolites
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Can we predict what reactions will happen?

Pyruvate to lactate Oxidizing a-ketoglutarate
+2 o
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Pyruvate Lactate s
aketoglutarate succinate
Unfavorable, proceeds to the left Favorable, proceeds to the right

Peptide bond
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Borderline case!
But electroneg. of N =3.0 < O = 3.6

Redox perspective of metabolism

Reduction
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Oxidation

Electron carriers compartmentalize redox metabolism

Reduced substrate Reduced product
Oxidation NAD / FAD Reduction NADP
Energy metabolism C NADH / FADH, Biosynthesis NADPH
Oxidized product Oxidized substrate
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