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1. If a protein is a soluble globular protein, which statement(s) do we expect to be true?
A. The protein will contain a prosthetic group.
B. The protein will be an enzyme,

The protein will contain some amount of irregular structure.
. Both A and B are true.

E. Both B and C are true.
2. A Ni**-binding protein that is 40% bound when [Ni**] =2 uM has a K equal to:

fA)3.0 tM 2 i

4.0uM o4o = T Ky = 3-}AM-
C. 5.0uM Ky t

D. 8.0uM
E. 38.0uM

Use the following diagram to answer the next question. The enzyme mechanism below is for an
enzyme that we did not cover in class.

Glu-16 Giu-168 lu-185
7Y ks HRCO 0 ks LN
R k. LH 5 e H
’O:PO/\‘%OH qoam/\%t-o\ -203p0/\‘<¥'?
\o, M oH y oH i
TH Sy Loy A=y

His-85 His-98 His-52

3. Which of the following statements is true for the above mechanism?

A. This enzyme is an oxidoreductase, >
B. Histidine acts as a general base in this mechanism, v~

Histidine acts as a general acid in this mechanism. .~
Both B and C are true.

All of the above statements are true.
4. Which of the following statements is FALSE for serine proteinases?

A. The backbone NH of Ser 195 forms part of the oxyanion hole, &~
B. The oxyanion hole stabilizes a negatively-charged intermediate, v~

C. During the mechanism, His 57 acts as both a general acid and a general base. v~
D. These enzymes are hydrolases.

Asp 194 modulates the pKa of His 57. X
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5. Which of the following is an example of an enzyme using covalent catalysis?

A. Hexokinase.
. Ribonuclease.
Chymotrypsin.
D. Both B and C.
E. All of these.

6. Decreasing the activation energy for a reaction will:

A. Increase the rate of the forward reaction. v~
B. Increase the rate of the reverse reaction.

Decrease the rate constant for the forward reaction. X
Both A and B.
E. BothBandC.

7. Which of the following is characteristic of cot-keratin?

@Secondary structure is largely helical, v+~

B. Contains a right-handed coiled coil. X

C. Contains an abundance of glycine residues. )
D. Both A and B.

E. All of the above.

Use the following information to answer the next two questions.

During purification of a protein, the composition was determined to consist of a mixture of two
subunits: a 60 kDa o subunit and a 15 kDa B subunit. The intact protein is 240 kDa, and further
work revealed that each subunit represented 50% of the total mass of the protein.

8. What is the ratio of the number of ¢ subunits to B subunits in the intact protein? (cu:p)

:i | 28iDa of  en e
i 2 o Subwth Ao F,g\,.!aw-:h.
(‘.

E. Both B and C.
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10. Which statement below is true for proteins associated with assisted folding?

Chaperonins help prevent aggregation of unfolded proteins. ¥~
B. Chaperonins consume ATP to change the native state of some proteins. X<
C. Protein Disulfide Isomerase is important for folding of most cytosolic proteins.><

D. Proline residues will become primarily cis peptide bonds when peptide prolyl cis/trans
isomerase is active. X’

E. More than one of these statements is true. >

11, Which of the following statements are true concerning ribonuclease A?

A. This enzyme is a hydrolase. .~
B. This enzyme contains disulfide bonds. v

C. This enzyme uses histidine residues as a general base in the mechanism. v
. Both A and C are true,

All of the above statemenits are true.

12. Which of the following choices completes the following sentence? “As folding of a
soluble globular protein proceeds...”

A. ...the entropy of the polypeptide chain decreases. |~

B. ...the number of hydrogen bonds in regular secondary structures increases,"

C. ...molten globule states may form with disordered hydrophobic cores, .~
D. Both A and C.

@ All of the above.

13. What role does a general base play in the mechanism of hexokinase?

A. Itis required to extract a proton from water during the mechanism. %
B. Itextracts a proton from the catalytic serine. X

C. It stabilizes the high-energy transition state.)

It accepts a proton during nucleophilic attack of the phosphate./
. Itis required to “induce fit” the glucose. <

14, Which of the following is NOT an advantage of NMR relative to X-ray crystallography?

A. Proteins can be in solution.

. Useful for capturing changes or motions in a protein structure.
@ Routinely used for proteins that are 200 kDa or larger.
. Both A and B.
E. BothB and C.

15. “Connections between sequential B-strands in a parallel B-sheet are left-handed.”

A. This statement is always true.
B. This statement is usually true.
This statement is rarely true.
. This statement is never true.
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16. If a protein has D4 symmetry, this means:

A. There are 4 subunits in the protein.

B. There are 4 protomers in the protein.

C. There are 8 protomers in the protein.

D. There must be at least 8 subunits in the protein.
@ BothCand D

17. Which of the following is FALSE for a Michaelis-Menten enzyme in the presence of an
mixed inhibitor?

@ Apparent Ky, will always increase relative to the uninhibited enzyme. 3¢
B. Apparent Ve will always decrease relative to an uninhibited enzyme. s~
C. The relationship ou” > 1 will always be true. v~
D. As substrate concentration increases, so does the concentration of the

enzyme/substrate/inhibitor complex. v~

18. What amino acid residues can be modified by phosphorylation?

A. Serine.

B. Threonine.
C. Tyrosine.

D. Both A and B.
(E) All of these.

19. Lactose is a disaccharide with the systematic name B-D-galactopyranosyl-(1—4)-D-
glucopyranose. Which statement regarding lactose is false? (1 mark)

Lactose is a reducing sugar. v~
The chemical formula for lactose is C12015Hye. X € Oy Hz.z_
. The anomeric carbon in the glucopyranose portion can mutarotate. v~
D. The glycosidic bond to the anomeric carbon in galactose would be on the same side of
that ring as C6 in a Haworth projection. v~

20. Which of the following statements is true regarding the structure shown on the right?

A. This monosaccharide is an epimer of glucose. > CH LOH
B. This monosaccharide is gulose. 1~

. This monosaccharide is an epimer of galactose. OH ')
Both EendD. Aand C .
E. All of these are true.

OH
OH OH
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21. “The catalytic subunits of protein kinase A phosphorylate proteins at serine and

threonine residues; the usual target sequence is [Arg-Arg-X-Ser/Thr-X], where X is a
hydrophobic amino acid.” Given this information, how many potential phosphorylation
sites are there for this enzyme in the following sequence?

---QNRRMPSLLRYYNKRWISQNLR@L@R%LRAAQNRRV’?SLLR}ELVLS‘LS!”E}(WG“
1

2
3
D 4
E. More than 4

22. Which of the following statements is false regarding chymotrypsin activation?

@ Chymotrypsinogen is converted into a-chymotrypsin by trypsin. X iy
B. o-chymotrypsin has an active site that includes an oxyanion hole.

C. Ile 16 is able to form an ionic interaction once trypsin cleavage occurs.
D. Chymotrypsin activation is an irreversible process. |~
E. All of these statements are true.
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Short answer questions,

1) Use the following information to answer the next two questions. A Michaelis-Menten enzyme is being
studied where K, for the substrate is 5 UM and the value of k., is 10 min~. An experiment performed
with a substrate concentration of 100 tM has a V, measured to be 300 nM/min.

A) What is the concentration of enzyme under these conditions? Show all of your work. (4 marks)

= \}wx ":Sl . [0-0/}‘4
b___.UN?‘ Uy TS 3Dtk [itn = Voo {__UD/M—W
k (—aa U.v-f:-c = 300%\/,-1,\ s -}::-—(TS = BSV\M//\'—:‘A
(o _MS,___ Ve s Ve | 3Sam[K %SI.SAM7
2 el
l G
e \
[ (o.0n5) ]

B) A competitive inhibitor is added to this experiment and the experiment repeated. With 100 uM
substrate the measured velocity (Vy) is determined to be 250 nM/min. What is the value of & and/or o'? 4

C marks) g.Hv,e T/\L\a\)ﬁ" _ U‘J A’D‘jk W \JW
O Ve B3 (3« gt (2)
250 [ = T (5}»..,4) + 100w

ot I = B2 ¢ o

lm (2)  ro ik (il wils

2) BRIEFLY explain the difference between uronic and aldonic acid derivatives for monosaccharides. (2
marks)

Urdaic actd dorivehives  ore o<t e U" (_WLu(—j(}L_acid)
(I) OG' (”\lU O\\LAM\S

At ld Raudbve o et detlin (6 Cobomy Ly
O e (1) -

(_Aw(rf{\bxs |
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3) Briefly list the important differences between the symmetry and sequential models of allostery. (4
marks).

EM‘.L Ot;w \ls \\A &A’tfl' Tor E 5‘\‘&{{ H7N s\{ MJ’—"
@\ e bt U e To Koshie szam‘w rodel

Overal 1S aealatmded S rodel | st
7 mmssjgd;m:m;a ~ S?U&‘f‘fa( .lmb

e+ AMP

=~ noAMP
i L i
0 1 2 3 4 5 ] 0.5 1 1.5 2 A4
[ATR), mmol /L fructose B-phosphate), mmol iL
Experiment 1 Experiment 2

4) Above are two experiments performed to determine the effect of a heteroallosteric effector on the
activity of phosphofructokinase ability to phosphorylate fructose 6 phosphate to fructose 1,6
bisphosphate. Experiment 2 occurs at a concentration of 4.5 mM ATP.

A) What does experiment 1 indicate is the effect of ATP on the enzyme? (2 marks)

P(TF ;.5 A kOMOA.(.(aS"'e/‘K_ “A"\I‘i‘hr (-7"\ aA— L\}.é\- OG-Sy,
ﬁ(‘\' (o.u ContgdTains TS a LOHJWa_M:L M\’ahr*a)

B) If the second experiment was carried out with [ATP)=2mM instead, what difference(s) would you
expect to see in the results? (2 marks)

’(/l«L BTN cop'l‘aif\'mj o AP will it dae o He
it oy AW, s KT TS b sk o an
;A\':L\o\q'of e-‘- DJJA P‘(TP. (2_)
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For each of the reactions shown below, correctly identify the enzyme class that catalyzes the reaction (just
the name, it is not necessary to indicate the EC number). (1 Mark each)
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