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I.  Please choose the best answer for each question. (30%)

1. Atthe isoelectric pH of a tetrapeptide:
(A) only the amino and carboxyl termini contribute charge.
(B) the amino and carboxyl termini are not charged.
(C) the total net charge is zero.
(D) there are four ionic charges.

2. For the study of a protein in detail, an effort is usually made to first:
(A) conjugate the protein to a known molecule.
(B) determine its amino acid composition.
(C) determine its amino acid sequence.
(D) purify the protein.

3. In a mixture of the five proteins listed below, which should elute second in size-exclusion (gel-
filtration) chromatography?
(A) cytochrome ¢ M, =13,000
(B) immunoglobulin G M, = 145,000
(C) ribonuclease A M, = 13,700
(D) RNA polymerase M, = 450,000

&

The term specific activity differs from the term activity in that specific activity:
(A) is measured only under optimal conditions.
(B) is the activity (enzyme units) in a milligram of protein.
(C) is the activity (enzyme units) of a specific protein.
(D) refers only to a purified protein.

o

In the alpha-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.
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6. Proteins often have regions that show specific, coherent patterns of folding or function. These
regions are called:
(A) domains.
(B) oligomers.
(C) peptides.
(D) sites.

7. An individual molecular structure within an antigen to which an individual antibody binds is as
a(n):
(A) antigen.
(B) epitope.
(C) Fab region.
(D) Fc region

8. How is trypsinogen converted to trypsin?
(A) A protein kinase-catalyzed phosphorylation converts trypsinogen to trypsin.
(B) An increase in Ca?* concentration promotes the conversion.
(C) Proteolysis of trypsinogen forms trypsin.
(D) Trypsinogen dimers bind an allosteric modulator, cCAMP, causing dissociation into active
trypsin monomers.

9. Starch and glycogen are both polymers of:
(A) Glucosel-phosphate.
(B) sucrose.
(C) alpha-D-glucose.
(D) beta-D-glucose.

10. Which of the following is a dominant feature of the outer membrane of the cell wall of
gram-negative bacteria?
(A) Amylose
(B) Cellulose
(C) Glycoproteins
(D) Lipopolysaccharides
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11.

12.

13.

14.

15.

In a double-stranded nucleic acid, cytosine typically base-pairs with:
(A) adenosine.

(B) guanine.

(C) inosine.

(D) thymine.

Current estimates indicate that humans have about genes.
(A) 3,000

(B) 10,000

(C) 30,000

(D) 100,000

Which of the following is not an intermediate of the citric acid cycle?
(A) Acetyl-CoA
(B) Citrate

(C) Oxaloacetate

(D) Succinyl-CoA

The human genetic disease phenylketonuria (PKU) can result from:
(A) deficiency of protein in the diet.

(B) inability to catabolize ketone bodies.

(C) inability to convert phenylalanine to tyrosine.

(D) inability to synthesize phenylalanine.

Glutathione is a(n):

(A) isomer of oxidized glutamic acid.

(B) methyl-group donor in many biosynthetic pathways.
(C) product of glutamate and methionine.

(D) tripeptide of glycine, glutamate, and cysteine.
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I1. Please choose the best answer for each question. (30%)

1. There are two common (and equivalent) ways to describe molecular mass. The first is molecular
weight, or relative molecular mass, denoted M,. The molecular weight of a substance is defined as
the ratio of the mass of a molecule of that substance to one-twelfth the mass of carbon-12 (**C).
Since M, is a ratio, it is dimensionless—it has no associated units. The second is molecular mass,
denoted m.

This is simply the mass of one molecule, or the molar mass divided by Avogadro’s number. The
molecular mass, m, is expressed in daltons (abbreviated Da). One dalton is equivalent to
one-twelfth the mass of carbon-12; a kilodalton (kDa) is 1,000 daltons; a megadalton (MDa) is 1
million daltons. d # < 4xit ¥ 4> M, e = 5

(A)¥?C (B)daltons (C)kDa (D)MDa (E)& ¥ i

2. Oxidation of the carbonyl (aldehyde) carbon of glucose to the carboxyl level produces gluconic
acid; other aldoses yield other aldonic acids. Oxidation of the carbon at the other end of the carbon
chain—C-6 of glucose, galactose, or mannose—forms the corresponding uronic acid: glucuronic,
galacturonic, or mannuronic acid. d @ ¥ A&if ¥ Fro T A[R- i £ 5L FEA T

(A) glucose (B) gluconic acid (C) galactose (D) glucuronic acid (E) mannuronic acid

3. Glycogen synthase cannot make the ( 1—6) bonds found at the branch points of glycogen; these
are formed by the glycogen-branching enzyme, also called amylo (1—4) to (1—6)
transglycosylase or glycosyl-(4—6)-transferase. d =+ = 4xif ¥ v » glycosyl-(4—6)-transferase
it it G
(A)id FEd s chida (B)ddehkts chida (C)dfa/Fprenida (D) FpEahi 4a
(E)*> %4 sk et 44

4. In CAM plants, CO; is fixed into malate in the dark and stored in vacuoles until daylight, when the
stomata are closed (minimizing water loss) and malate serves as a source of CO, for rubisco. ¢ =
2 42t ¥ v malate hFt i 5
(A) 4cid & & 5% (B)iF 4 rubisco st (C)3k B ik o5 R (D) G+
(E) # >k A dp 4
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5. Acetyl-CoA carboxylase has three functional regions: biotin carrier protein; biotin carboxylase,
which activates CO, by attaching it to a nitrogen in the biotin ring in an ATP-dependent reaction;
and transcarboxylase, which transfers activated COZ from biotin to acetyl-CoA, producing
malonyl-CoA. d @ = ¥ v » T F|4zit @ FJ FE?

(A) Acetyl-CoA carboxylase p%% ¥ 12 & = acetyl-CoA
(B) Acetyl-CoA carboxylase p% % ¥ 12 & % acetyl-CoA
(C) CO2 &_Acetyl-CoA carboxylase fi%¥ % << B

(D) biotin &_Acetyl-CoA carboxylase fi% % 1< &

(E) CoA -Z_Acetyl-CoA carboxylase %% 12 +

6. #5435 itk ki CeHpOp + 60, - 6CO, + 6H,0 AGP = -2870 ki/mol ;
ATP -kfzenk 52 ATP+H,O — ADP + Pi AG®=-30.7 kiimol ; Ble e (£ & F
CeH1206 + 60, + 38 ADP + 38 Pi — 38 ATP + 6CO; + 44H,0 1 AG? i
(A) -2000 kJ/mol  (B) -1000 kJ/mol  (C) -500 kJ/mol (D) 1000 kJ/mol (E) 2000 kJ/mol

(AFpsns B)pmap CRepsEr O -@BEp E)FpE

7. TAR- 4 e B R BHR TR OiER fARE A 7

Vmaxs
K, +S
EAR R [ F H LR AR K Ky P
(A) mole/sec (B)/sec (C)M (D)/M (E) M/sec

8. FEA F foriid F o1k kR M 5 V=

C‘ Km}; Béfj—j— .—,—\)\’F—Fﬁmq-m’fr':}’} )

9. feE A EeaH- BALF o L F RBE S 5 I F BT gk i L & i (AGY)
IV. AG°
AFEF 1 B)FEF 1 (CFF 14l O)EF N4l (E)EF 41V

10. £ 16-1 Z wryvimie jEfziv* 10 B F B EER B A F RARERET DA d £
(AGO’)“”%F}%I——“’WF\maK pd it Z(AG) ) d HY ahficid v av oy Al ¥ e d TR R
Toot- BE EBRETH R TR A7
A1 (B)3 (©)5 (D)8 (E)10
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TABLE 16-1. STANDARD FREE ENERGY CHANGES (AG°’),
AND PHYSIOLOGICAL FREE ENERGY CHANGES (AG) IN
HEART MUSCLE, OF THE REACTIONS OF GLYCOLYSIS?

AG*’ AG
Reaction Enzyme (kJ-mol™1) (kJ -mol™1)

1 Hexokinase —20.9 —27.2

2 PGI +2.2 -1.4

3 PFK —-17.2 —259

4 Aldolase +22.8 —-5.9

5 TIM +79 +4.4
6+7 GADPH + PGK —16.7 —1.1
8 PGM +4.7 —0.6

9 Enolase —3.2 —24
10 PK —23.0 —13.9

@ Calculated from data in Newsholme, E.A., and Start, C., Regulation in
Metabolism, p. 97, Wiley (1973).
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	(C) Oxaloacetate 

