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A, Maltiple choice question (50%, 2% each; one correct answer only)
1. Of the 20 standard amine acids, only _ is not optically active.

The reason is thatf its side chain____ . )

{A)Alanine; is a2 simple methyl group.

{B) glycine; is unbranched,

{C) lysine; contains only nitrogen.

(D} glycine; is a hydrogen atom.

i 2. Thr and/er Leu residues tend to disrupt an o helix when they occur next to each other in a protein
because:

{A) an amino acid like Thr is highly hydrophobic.

{B) covalent interactions may occur between the Thr side chains,
(C) steric hindrance oceurs between the bulky Thr side chains.
(D} the R group of Thr can form a hydregen bond.

(E) electrostatic repuision occurs between the Thr side chains.

3. An o helix would be destabilized most by:
{A) the presence of two Lys residues near the amine terminus of the o helix.
{(IB) interactions between neighboring Asp and Arg residues.
{C) interactions between two adjacent hydrophobic Val residunes.
(D) the presence of an Arg residue near the carboxyl terminus of the o helix.

{E} an eleciric dipole spanning several peptide bonds throughout the o helix.

4. A sequence of amino acids in a certain protein is found to be -Ser-Gly-Pro-Gly-. The sequence is
most probably part of a(n):

{A) antiparallel § sheet,

(B} paraliei B sheet.

{C) o helix.

(3} ¢ shest.

(E) B turn.

5, Which of the following statements about aromatic amino acids is correct?

(A) All are strongly hydrophilic.

(B) Histidine’s ring structure results in its being categorized as aromatic or basic, depending on
pH.

{C) On 2 mweiar basis, tryptophan absorbs more ultraviolet light than tyrosine.

{D} The major contribution fo the characteristic absorption of light at 280 nm by proteins is the
phenylalanine R group.

{E) The presence of a ring structure in its R group determines whether or not an amino acid is
aromatic.
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6. In a mixture of the {ive proteins listed below, which should elute second in size-exclusion (gel-
filtration) chromatography?
(A) cytochrome ¢ Mr = 13,000
(B) immunoglobulin &G Ar = 145,000
{C) ribonuclease A Mr = 13,708
(D) RNA polymerase  Mr = 454,000
(B} serum albumin Mr = 68,560

7. The interactions of ligands with proteins:
{A) are relatively nonspecific.
(B) are relatively rare in biological systems.
(C) are usually irreversible.
(D3) are usually transient.
{F) usually result in the inactivation of the preteins

8. When oxygen binds to 2 heme-containing protein, the two open coordination bonds of Fel+ are
peeupied by:
{A) one O atom and one amino acid atom.
{B) one 02 molecnle and one amino acid atom.
{C) one 2 molecule and one heme atom.
{1} two O atoms.
(E} two 02 molecules.

9. A monoclonal antibody differs from a polycional antibody in that monoclonal antibodies:
{A) are labeled with chemicals that can be visualized.

(B) are produced by cells from the same organism that produced the antigen.

(C) are synthesized by a population of identical, or “cloned,” cells.

{3} are synthesized only in living organisms.

{E) have only a single polypeptide chain that can recoguize an antigen.

10. Enzymes are potent catalysts because they:

. {A) are consumed in the reactions they catalyze.

- (B) are very specific and can prevent the conversion of products back to substrates.
A{C) drive reactions to completion while other catalysts drive reactions to equilibrium.
| (D) increase the equilibrium constants for the reacticns they catalyze.

. (E) lower the activation energy for the reactions they catalyze.
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11. Which of the following statements about a plot of ¥0 vs. [S] for an enzyme that follows Michaelis-
Menten kinetics is false?
{A) As [5] increases, the initial velocity of reaction V8 also increases.
(B} At very high [5], the velocity curve becomes a horizontal line that intersects the y-axis at Km.
{C) Km is the [S] at which V0 = 1/2 Vmax.
(D)) The shape of the curve is a hyperbola,

{E) The y-axis is 3 rate term with nnits of 4 m/min.

I12. Enzyme X exhibits maximum activity at pH = 6.9, X shows a fairly sharp decrease in its activity
when the pH goes much lower than 6.4, One likely interpretation of this pH activity is that:

(A) a Glu residue on the enzyme is involved in the reaction.

{B) a His residue on the enzyme is involved in the reaction.

{() the enzyme has a metallic cofactor.

{E}} the enzyme is found in gastric secretfions,.

{E} the reaction relies on specific acid-base catalysis.

13. Which of the following has not been shown to play a rele in determining the specificity of protein
kinases?
{A) Disulfide bonds near the phosphorylation site
(B} Primary sequence at phosphorylation site
(C) Protein quaternary structure
{3} Protein {ertiary structure
{I) Residues near the phosphorylation site

i4. In comparison with DNA-DNA double helices, the stability of DNA-RNA and RNA-RNA helices
is:
(4) DNA-DNA > DNA-RNA > RNA-RMA.
(B) DNA-DNA > RNA-RNA > DNA-RNA.
(C) RNA-DNA > RNA-RNA > DNA-DNA.
(D) RNA-RNA > DNA-DNA > DNA-RNA.
{(£) RMA-RNA > DNA-RNA > DNA-DNA.

15, In double-stranded DNA:
{A) only a right-handed helix is possible.
(8) sequences rich im A—T base pairs are denatured less readily than those rich in G-C pairs.
{C) the sequence of bases has no effect on the overall structure.
{ID} the two strands are parallel.
{E) the two strands have complementary sequences.
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16. The double helix of DNA in the B-form is stabilized by:
(A) covalent boads between the 3' end of one strand and the 5' end of the other.
(B) hydrogen bonding between the phosphate groups of two side-by-side strands.
(C) hydrogen bonds between fhe riboses of each strand.
(D) nonspecific base-stacking interaction between two adjacent bases in the same strand.

{E) ribose interactions with the planar base pairs.

17. Which of the following statements is nof true concerning glycolysis in anaerebic muscle?
{A) Fructose 1,6-bisphosphatase is one of the enzymes of the pathway.
(B) It is an endergonic process.
{C) It resulfs in net synthesis of ATP.
{13} It resulis in synthesis of NADH.
(E) Its rate is slowed by a high [ATP}/[ADP] ratio.

18. All of the following are considered “weak” interactions in proteins, except ;
{A) hydrogen bonds
(B) hydrophobic interactions
(L} iomnic bonds
{I}) peptide bonds
{E}) van der Waals forces

19. When a mixture of glucose 6-phosphate and fructose 6-phosphate is incubated with the enzyme
phosphohexose isomerase, the final mixture contains twice as much glucose 6-phosphate as fructose
t-phosphate. Which one of the following statements is most nearly correct, when applied to the
reaction below (R = 8.315 J/mol- K and T'=298 K)7
Glucose 6-phosphate < fructose 6-phosphate
(A) AG"7is +1.7 kl/mol
B) AG™is-1.7 ki/mol.

(C) AG™ is incalculably large and negative.
(D) AG™ is incalculably large and positive.
(£) AG™ is zero.

2. In the ¢ helix the hydrogen bonds:
(A) are roughly parallel to the axis of the helix.
(B) are roughly perpendicular to the axis of the helix.
(C) occur mainly between electronegative atoms of the R groups.
(D) occur only between some of the amino acids of the helix.

{E) occur only near the amine and carboxyl termini of the helix,
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21. In glycoproteins, the carbohydrate moiety is always attached through the amine acid residues:
{A) asparagine, serine, or threonine,
{B) aspartate or glutamate.
{C) glutamine or arginine.
{(I?) glycine, alanine, or aspartate,
(E) tryptophan, aspartate, or cysteine.

22. In the binding of oxygen to myogiobin, the relationship between the concentration of oxygen and
the fraction of binding sites occupied can best be deseribed as:

{4) hyperbolic,

{B) linear with a negative slope.
(C) linear with a positive slepe.
(D) random,

{E) sigmoidal.

23, The predominant structural feature in myosin molecules is:
{A) a B structure.
(B) an o helix.
{C) the Fab domain.
{I?) the light chain,

(E) the meromyosin domain.

24. Which of the following statements about protein-ligand binding is correct?
{A) The Ka is equal to the concentration of ligand when all of the binding sites are occupied.
(B) The Ka is independent of such condifions as salt concentration and pH.
{C) The larger the Ka (association constant), the weaker the affinity.
(D) The larger the Ka, the faster is the binding.
{E) The larger the K3, the smaller the Xd (dissociation constant).

Z5. The biological role of restriction enzymes is fo:
(A) aid recombinant DNA research.
(B) degrade foreign DNA that enters a bacterium.
{C) make bacteria resistant {o antibiotics.
(D) restrict the damage to DNA by ultraviolet light.
(K restrict the size of DNA in certain bacteria.
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B. Essay (50%)

1. Show how NADH is recycled to NAD™ under anaerobic conditions in mammals. (2%) Why is it
important to recycle NADI produced during glycolysis to NAD™? (3%)

2. List the five coenzymes that are required for the oxidative decarboxylation of pyruvate. (53%)
3. Explain why the mammals cannot convert acetyl-CoA o glycose. (§%)

4. Describe the mechanism for transportation of fatty acid from the eytosel to mitochondria for P-
oxidation. (3%)

5. Ketone bodies will be built up in the fasting mice. Why? (5%)

6. Draw the structure of the following molecules.
{a) succinate (1%
(b) v-ketoglutarate (1%)
{(¢) lactate (1%)
(d) citrate (1%)

7. Indicate the subcellular jocatien for the following lipid metabolisms in mammals:
{a) Fatty acid synthesis (1%}
(b) Fatty acid elongation (1%)
(¢} Fatty acid desaturation (1%)
(d) Phospholipids synthesis (1%)
() Ketone body synthesis {1%)
(f) P-oxidation (1%)

8. Gluiamate is an important neurofransmitter whose levels must be carefully regulated in the brain.
Fxplain how a high concentration of ammonia might disrupt this regulation and depletion of ATP.

(4%) How might 2 high concentration of ammonia alter the citric acid cycle? (2%)
9. Give twe major routes for production of NADPH in mammals. (4%)

10, Describe the chemiosmotic model propesed by Peter Mitchell for ATP synthesis in oxidative
phosphorylation. (3%;)

11. Explain why compounds such as dinitrophenol (DNP) inerease metabolic rates. (2%)




