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FIGURE 19-3 Prosthetic groups of cytochromes. Each group
consists of four five-membered, nitrogen-containing rings in
a cyclic structure called a porphyrin. The four nitrogen atoms
are coordinated with a central Fe ion, either Fe*™ or Fe?*.
Iron protoporphyrin IX is found in b-type cytochromes and in
hemoglobin and myoglobin (see Fig. 4-16). Heme ¢ is cova-
lently bound to the protein of cytochrome c through
thicether bonds to two Cys residues. Heme a, found in a-
type cytochromes, has a long isoprenoid tail attached to one
of the five-membered rings. The conjugated double-bond
system (shaded pink) of the porphyrin ring accounts for the
absorption of visible light by these hemes.
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Electron density map of the F1-ATPase associated with
a ring of 10 c-subunits from the F; domain of ATP
synthase, a molecular machine that cames out the
synthesis of ATP in eubacteria, chloroplasts, and
mitochondria. [Courtesy of Andrew Lesie, MRC Laboratory of
Molecular Blology, Cambridige, UK ]
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Matrix (N side) and IV, as in animal mitochondria, or through plant-specific alternative carriers by the paths shown with blue arrows.
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TABLE 19-5

Process Direct product Final ATP
Glycolysis 2 NADH (cytosolic) Sorh*
2 ATP P
Pyruvate oxidation (two per glucose) 2 NADH (mitochondrial matrix) 5
Acetyl-CoA oxidation in citrie acid cycle 6 NADH (mitochondrial matrix) 15
(two per glucose) 2 FADH, 4
2 ATP or 2 GTP 2

Total yield per glucose 30 or 32




