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	Part I. Multiple Choice Questions (60 points). Select one item from a to e that best answers the question.

1. Which of the following is not true of the citric acid cycle? 

a. All enzymes of the cycle are located in the cytoplasm, except succinate dehydrogenase, which is bound to the inner mitochondrial membrane. 

b. In the presence of malonate, one would expect succinate to accumulate. 

c. Oxaloacetate is used as a substrate but is not consumed in the cycle. 

d. Succinate dehydrogenase channels electrons directly into the electron transfer chain. 

e. The condensing enzyme is subject to allosteric regulation by ATP and NADH. 

2. Which of the following is (are) true of the  oxidation of long-chain fatty acids?

1. Before oxidation, fatty acids must be converted to their CoA derivatives.
2. FADH2 serves as an electron carrier.
3. NADH serves as an electron carrier.
4. The enzyme complex that catalyzes the reaction contains biotin.
5. Carbon atoms are removed from the acyl chain one at a time.
a. 1, 2, and 3 

b. 1, 2, and 5 

c. 2, 3, and 4 

d. 2, 3, and 5 

e. 3 and 5 only 

3. Which of the following statements is false in reference to the mammalian synthesis of urea?
a. The amino acid arginine is the immediate precursor to urea.
b. The carbon atom of urea is derived from mitochondrial HCO3–.
c. The precursor to one of the nitrogens of urea is aspartate. 
d. The process of urea production is an energy-yielding series of reactions. 
e. None of the above.

4. The kinetic parameter kcat/Km provides a measure of what property of an enzyme?

a. Catalytic efficiency

b. Concentration

c. Diffusion rate

d. Substrate-binding affinity

e. Turnover number
5. The relative mobility of different proteins during SDS-polyacrylamide gel electrophoresis is primarily determined by which property of the proteins?

a. Antigenicity

b. Hydrophobicity

c. Isoelectric point

d. Mass

e. Native structure
6. Which of the following is necessarily characterized by a covalent linkage?

a. Base-pairing interaction

b. Disulfide bond

c. Hydrogen bond

d. Induced fit

e. Van der Waals interaction

7. Which of the following best describes the type of reaction catalyzed by a kinase?

a. Adenylylation

b. Carboxylation

c. Hydrolysis

d. Phosphorolysis

e. Phosphorylation

8. Which of the following most accurately characterizes protein quaternary structure?

a. Proteins generally prefer to form heterooligomeric associations rather than homooligomeric associations.

b. The quaternary structure of a protein is its homotetrameric state.

c. The quaternary structure of a protein is the result of association of the cleavage products from a single polypeptide.

d. The quaternary structure of a protein refers to the dynamic changes of its three-dimensional tertiary structure in time.

e. The subunits of a protein complex may interact either covalently or noncovalently.
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	9. Which of the following most accurately describes the charge state of DNA under physiological conditions?

a. Roughly uniformly positively charged along its length

b. Roughly uniformly negatively charged along its length

c. Roughly uniformly uncharged along its length

d. Heterogeneously charged, with some regions positive and some regions negative

e. Heterogeneously charged, with some regions negative and some regions neutral
10. Which of the following enzymes catalyzes the synthesis of DNA at the ends of linear chromosomes, using an RNA template complexed with the enzyme?

a. DNA ligase

b. DNA polymerase

c. Helicase

d. Nuclease

e. Telomerase

11. Which of the following reactions is catalyzed by reverse transcriptase?

a. 3’ ( 5’ polymerization of DNA from an RNA template

b. 3’ ( 5’ polymerization of RNA from a DNA template

c. 3’ ( 5’ polymerization of RNA from a polypeptide template

d. 5’ ( 3’ polymerization of DNA from an RNA template

e. 5’ ( 3’ polymerization of RNA from a polypeptide template

12. In cells, NADH serves as a carrier of which of the following?

a. Electrons

b. Protons

c. Hydroxyl groups

d. Methyl groups

e. Phosphoryl groups
13. Which of the following enzyme complexes catalyzes the reduction of oxygen to water during oxidative phosphorylation?

a. ATP synthase

b. Cytochrome c oxidase

c. NADH-Q oxidoreductase

d. Q-cytochrome c oxidoreductase

e. Succinate-Q reductase

14. Which of the following is not an intermediate in the glycolytic pathway by which glucose is oxidized to pyruvate?

a. 3-phosphoglycerate

b. Fructose 1,6-bisphosphate

c. Glucose 1-phosphate

d. Glyceraldehyde 3-phosphate

e. Phosphoenolpyruvate
15. Which of the following is an inaccurate statement regarding biological membrane lipids?

a. Cholesterol is a steroid lipid with two fatty acid chains.

b. Phosphatidylcholine is more abundant in biological membranes than phosphatidylinositol.

c. Phosphatidylethanolamine is an amphipathic molecule.

d. Plasma membrane glycolipids are preferentially located in the extracellular-facing leaflet of the lipid bilayer.

e. Sphingomyelin is a phospholipid that is not derived from glycerol.

16. Which of the following is an inaccurate statement regarding the relationship between the corresponding biosynthetic and degradative pathways for an organic compound?

a. Corresponding biosynthetic and degradative pathways are generally independently regulatable.

b. Corresponding biosynthetic and degradative pathways can be compartmentalized in different regions of the cell.

c. Corresponding biosynthetic and degradative pathways utilize the same enzymes and reaction mechanisms, just operating in opposite directions.

d. In contrast to degradative pathways, the corresponding biosynthetic pathways are often coupled to net ATP hydrolysis.

e. The relative metabolic flux between corresponding biosynthetic and degradative pathways can differ across cell types in the same organism.

17. G proteins are converted from the GTP bound form to the GDP bound form by _____; they are converted from the GDP bound form to the GTP bound form by _____ .

a. Nucleotide exchange; nucleotide exchange

b. Nucleotide exchange; nucleotide phosphorylation

c. Nucleotide hydrolysis; nucleotide exchange

d. Nucleotide hydrolysis; nucleotide phosphorylation

e. Substrate phosphorylation; nucleotide exchange
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	18. Which of the following carriers in the electron-transport chain is a protein (as opposed to a small molecule)?

a. Cytochrome c

b. FADH2
c. NADH

d. Succinate

e. Ubiquinone or coenzyme Q

19. Which of the following amino acids is found most frequently at beta turns in the secondary structures of proteins?

a. Histidine

b. Leucine

c. Methionine

d. Proline

e. Tryptophan

20. Binding of a ligand to protein X affects the binding properties of another site on X.  This is an example of which of the following phenomena?

a. Allosteric regulation

b. Competitive inhibition

c. Noncompetitive inhibition

d. Induced fit

e. Transition state stabilization

Part II. Short Answer Questions (40 points)
1. Explain the fact that ethanol (CH3CH2OH) is more soluble in water than is ethane (CH3CH3). 

2. Describe the differences between a proteoglycan and a glycoprotein. 

3. Describe two possible fates for glucose 6-phosphate in the liver. 

4. Describe the concept of “induced fit” in ligand-protein binding. 
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