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Molecular Biology of the Cell, 3rd edn, =¥ Part TIL Internal Organization of the Cell ™ Chapter 14. Energy
Conversion: Mitochondria and Chloreplasts

The Respiratory Chain and ATP Synthase 11
Introduction

Hawing considered m general terms how mitochondria fnction, let us now look n more detadl at the respiratory cham -
the electron-transport chain that is so crucial to all exdative metabolism. Wost of the elements of the chain are mtrinsic
components of the mner mitochondrial membrane, and they provide some of the clearest examples of the many
complicated mteractions that can ocour among the mdiwndual protems located m a bological membrane.

Functional Inside-out Particles C'an Be Isolated from Mitochondiia 12

The respiratory chain is relatively inaccessible to experimental manipulation in intact mitochondria. By disrupting
mitochondna with ultrasound, however, 1t 15 possible to 1solate fanctional submitochondrial particles, which consist of
broken cristae that have resealed into small closed vesicles about 100 rm in diameter (Figure 14-23). When these
submitochondrial particles are exammed in an electron microscope, their outside surfaces are seen to be studded with
tiny spheres attached to the membrane by stalks (Figure 14-24). In intact mitochondna these lolipoplike structures are
located on the fxeer (matriz) side of the itner membrane. Thus the submitochondrial particles are inside-out vesicles of
inner membrane, with what was previously ther matrx-facing surface exposed to the surrounding medium. As a result,
they can readily be provided with the membrane-impermeable metabolites that would normally be present in the matriz
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Figure 14-25. ATP synthase. Az indicated, the F| ATPase portion is formed from multiple subunits (Greek fetters),

as is the transmembrane HY carrier




