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Chapter 19 Objectives

1. Be able to define:  the chemiosmotic theory, proton-motive force

2. Be able to draw the nicotinamide portion of NAD+ and show how it accepts two electrons and a hydrogen ion to form NADH.

3. Be able to draw the flavin portion of FAD and show how it accepts two electrons and a two hydrogen ion to form FADH2.

4. Be able to list the compounds that are capable of migrating across the mitochondrial membranes.

5. Since the enzymes used in the Kreb’s Cycle can’t cross the mitochondrial membrane, how do they end up inside the mitochondria?

6. Be able to draw ubiquinone and show how it accepts two electrons and two hydrogen ions to produce ubiquinol.

7. Be able to draw the heme group of the cytochromes and the iron sulfur centers of the Rieski iron-sulfur proteins and explain how they function in the Electron Transport System.

8. Be able to label the inner mitochondrial membrane, outer mitochondrial membrane, the mitochondrial intermembrane space, and the mitochondrial matrix given a diagram of the mitochondria.  Also, be able to indicate where the Kreb’s Cycle and the Electron Transport System take place.

9. Be able to recall the identity and function of Complex I, II, III, IV, and V in the Electron Transport System.

10. Be able to draw and label a diagram representing the Electron Transport System.

11. Be able to list the electron accepting and donating species in order of increasing reduction potential.

12. Know the species that acts as ultimate electron acceptor in our Electron Transport System.

13. Be able to write a balanced chemical equation demonstrating the function of molecular oxygen in aerobic catabolism.

14. Explain the build up of a proton gradient (including where the energy comes from) in the Electron Transport System and how the energy from this gradient is used to form ATP.

15. Know the source of the oxygen atoms in the H2O and the CO2 produced in catabolism.

16. Be able to identify the steps in the Electron Transport System that are inhibited by rotenone, antimycin A, carbon monoxide, and cyanide ions.

17. Be able to draw the malate-aspartate shuttle and show where the electrons enter the Electron Transport System.

18. Be able to draw the glycerol-3-phosphate shuttle and show where the electrons enter the Electron Transport System.

