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Shown below is the chemical structure of a-melanocyte stimulating peptide hormone, shown in the
uncharged state.
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2. 'What is the net charge on the predominant form of this peptide at pH 7.5 (assume pKa
values are unchanged from the values in the table on page 2)?
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: +1
+2

3. Which of the following amino acids is NOT found in this hormone?

. K v/,w
: More than one of the above amino acids is not found in this peptide.
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Below is the structure of an uncommon amino acid involved in a catabolic pathway, shown as a Fisher
projection. Use this structure to answer the next two questions.
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4. Which of the following statements is true for this amino acid?

A. This amino acid is likely derived from Asp. <

B. This amino acid is a D amino acid. 3~ =

C. The structure shown above will predominate in solution at pH 7.0. <

D. The side chain of this amino acid can act as a hydrogen bond donor.
None of the above statements are true.

5. Which of the following statements is true for the above amino acid?

A. The pl for this amino acid can be determined by calculation from pKa values for group
(b) and (c). v+~
B. This amino acid could be classified as polar. .-~
C. Ifincorporated into a peptide, this side chain would carry a negative charge.
{, D, Both A and B are true.
E. Both A and C are true.

6. For lysine in solution, at what pH will the neutral form of the sidechain functional group
represent 9% of the total species present?

pH 9.16
/B, pH 9.54
“C. pH9.85
D. pH 10.54
E. pH11.54

7. What is the approximate average net charge for tyrosine in solution at pH 9.21?

A. -1.5
. -1.0
b -0.5
D. 0

E. +0.5
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Protein A

Molecular Weight:
41975.95

Molecular Weight:
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Above is information listing the M, and net charge (as a function of pH) for two monomeric proteins A
and B. Use this information to answer the next two questions.

8. Which of the following statements is TRUE regarding these proteins?

. Protein A will elute before Protein B from an anion exchange column at pH 10.
. Protein B will migrate more rapidly in an SDS-PAGE experiment.
. Protein A contains more Asp and Glu residues than Protein B.
. Protein B will elute before Protein A in a gel filtration column. <
./ Both B and C are true.

9. Which of the following statements is FALSE for Protein A?

. Protein A has a pI of approximately 4.0 .~

Protein A contains approximately 460 amino acids.”<
C. Protein A contains approx1rnately 4-8% Lys, Arg and HlS residues”
D. At pH 7.0 Protein A carries a net negative charge. ;-

E. Both B and C are false.




10. Consider the following peptide:
-i»i GHFTYREDERRFFKKLYTQTLKTY
#} %$~ SR R B

What is the maximum positive charge that this peptide can adopt?

. +5
. +6
C. +7
D} +8
E. +9

11. Assuming pK, values are unchanged for any titratable groups from the table on Page 2,
what is the pl of the peptide HQN?

A. pHS.S

B. pH 7.38
C. pH7.19
pH 7.55
. pH 7.69

12. Which of the following words or phrases does NOT describe the side chain of tyrosine?
(1 mark)

A. Potential hydrogen bond acceptor. «
B. Aromatic.

C. Absorbs light at 280nm. .~ ,
D. Potential hydrogen bond donor. *~

E. All of these describe tyrosine.

13. For a protein with an isoelectric point of 8.5, over what pH range is cation exchange best
carried out?

pH 7-8 A
“B. pH 8-9
C. pH9-10
D. All of these pH ranges are good choices.
E. Cation exchange should not be carried out with this protein.

14. Which of the following is FALSE regarding SDS PAGE and isoelectric focussing? (1
mark)

A. Both techniques require application of an electric field.
B. SDS PAGE separates primarily on the basis of mass while isoelectric focussing
. separates on the basis of charge.
. A detergent is included with samples in both techniques to ensure a consistent charge
and shape.
D. Both A and C are false.
E. Both B and C are false.
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15. Which of the following statements is true for proline?

P

A. The value of y (psi) is restricted to the range around -120°. ~
B. This amino acid could only be found at the C-terminal end of an oc-—hehx

C. This amino acid is aromatic. ~
D. Both A and B are true.
{E. None of the above statements are true.

16. Which characteristics do the side chains of the amino acids H and Q share?

A. Both are charged at neutral pH. ><

(B.; Both are able to act as both H-bond donors at low pH. «
C. Both contain an amide structure. >

D. All of these are shared characteristics.

E. None of these are shared characteristics.

17. Which of the following is false for a-helices?

A. (0, v) angles near (-57°, -47°) *

/B. Can be stabilized by Glu at the C- termmal end of the helix <

. Has approximately 3.6 residues per turn.

D. A 20 residue peptide containing only alanine (i.e. Alayp) is likely to adopt this
structure.

18. Which of the following statements is true for B-sheets?

A. Parallel sheets have a more extended conformation than antiparallel beta sheets. *<
B. Individual strands in an antiparallel sheet wﬂf come from a single polypeptide, <

. Both A and B are true. i
D.) None of the above statements are true.

19. A 20-residue peptide containing only lysine residues can form an o-helix. Under what
conditions would you expect this to occur?

A. AtlowpH. (pH <2)
_B. At neutral pH (pH 7.0)

D. Any of these pH values will allow for helix formation.

20. Which of the following amino acids contains a branched y (gamma)-carbon?

D. Both A and B.
E. BothBand C.



Below is a purification table for an enzyme. Samples listed were analyzed after completion of the
procedure. (Use this for the next four questions).

Volume of sample Total protem

mL

Procedure

2. 40% Ammonium
suphate

22. Which step could be reasonably excluded from this purification?

A. Step2
B. Step 3
C Step 4
D Step 5
'E. None of these steps can reasonably be excluded on the basis of this data.

23. What is the specific activity of the final sample?

A. 4 Units/mg

B. 160 Units/mg
_C. 320 Units/mg
D 640 Units/mg
‘E. 3200 Units/mg

24. Which step showed the lowest % recovery?

A. Step2
B. Step 3
(C. Step 4
D. Step 5
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Short Answer Questions:

U4 25. The diagram below shows a generic peptide structure. Use this diagram to answer the

} 1} following questions.
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A) On the diagram, add in the sidechains to make the tripeptide Lys-Ala-Ser as it would appear at pH
7.0. Be sure to indicate the correct stereochemistry. (3 marks)

B) As drawn here, what would be the angles for ¢ and y (phi and psi)? (2 marks)
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26. A size-exclusion experiment is carried out on a protein preparation. Subsequent SDS-
PAGE analysis of fractions from a single peak shows two bands. Give TWO possible
explanations for this observation and briefly explain how you might distinguish them. (4

marks)
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27. Glutathione is a compound found in abundance in the cytosol of animal cells (shown
below in the uncharged state). It is synthesized from three amino acids, one of which is

Glu.
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A) What amino acids (besides Glu) are used to make this compound? (2 marks)
-~ "G CL
Qf}f‘*% ) ) Lystie Gy cine (G, ay)

B) What distinguishes glutathione from the tripeptide Glu-X-X (where X-X are the two amino acids
from Part A)? (2 marks)
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28. Define each of the following terms: (1 mark each) e P 5

Q &%&f% «‘%iﬁ»;%t ’*"%

A) Ortholog
A é\fj s “‘i i A Ef\«i’i/,}v‘* oy %3{‘5'5 & Vi\«‘% i}i L _
s A soe Jochie n A

- S 8 .
B) Specific Activity
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