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QUESTION 1 (7)

1.1, List criteria used for select a buffer for biochemical reaction (4)
1.2 Calculate the pIT of the buffer solution that contains 0.2 M acetic Acid (pKa = 3.76) and 0.25 M Sodium acetate (3)

QUESTION 2 (13)

2.1. The fasting blood glucose levels were measured from 10 different patients before they had breakfast. The values obtained
were 3.5; 4.0; 5.0; 5.5; 4.8;3.8; 2.9; 4.6; 3.5 and 2.5 mM.

Calculate the precision of the data set expressed as:

i) one standard deviation of the mean (4)

it) the coefficient of variation of the mean, 3)

2.2. The acceptable fasting bloed glucose concentration for a non-diabetic person is 3.5 mM. Does the experimental data set for
the fasting blood glucose concentration in Question 2.1, agree with the known value within experimental error at a 95% or 99 %
confidence level? Assume tosy, = 2.776 & toos, = 4.604. (6)

QUESTION 3 (10)
a) For the pelleting of the Nuclei fraction from a muscle homogenate, an ultracentrifuge is operated at a speed of 3 000
r.p.m. If the maximal radius of the rotor is 75 mm, what is the relative centrifugal field at the bottom of the centrifuge
tube? 4

b) You need to separate the following two proteins, Protein A (MW 45 600 Da; pl 3.5) and Protein B (MW 48 000; pl 8.0).
(i}  Describe what principle you would use to separate the two proteins and provide the pH of the buffer/s you would use.

Motivate your choice of method and pH. (4}
(i1) How would you meonitor the purification of the two proteins?
(2
QUESTION 4 (8)
a) What is the principle of SDS-PAGE and how can it be used to determine the relative molecular mass of a protein. (5)

b) A relative molecular mass for a protein was obtained using SDS-PAGE and gel exclusion chromatography. The value
obtained from SDS-PAGE was 32 000 and from gel exclusion, 96 000. Why are these values different and what do they
tell us about the structure of the protein? (3)
QUESTION 5 (14)

a) Compare Uliraviolet Spectroscopy versus Fluorescence Spectroscopy. (10)
b) Describe the process one would follow in order to identify a protein spot obtained in 2D gels. (4)

QUESTION 6 (6)
a) Give the definition of isvelectric point of a protein? A

b) What is the difference between SDS-PAGE and Native PAGE? How can one calculate the MW of an unknown protein
using SDS-PAGE? @)




QUESTION 7 (16)
a) Compare Hydrophobic Interaction Chromatography and Reverse Phase Chromatography, making specific reference to
the priticiple of binding, the solid matrices used, the mobile phases used to bind and elute molecules to and from the

column and what each of the two chromatography systems can be used for. (10)
b) What are the differences between HPLC and GC? In your answer make reference to the principle of separation, the
columns, the solid matrix used, the mobile phases used and the detectors. (6)
OUESTION 8 (16)

a) a) Describe how the Triple Antibody Sandwich and Double Antibody Sandwich ELISA methods are used to determine
the presence of a diseased state. In your answer explain how these methods are used to detect the presence of Hepatitis B
virus and the Potato Leaf Roll virus. (8)

b) Describe the principle of competitive ELISA and give an example of where it is used. (5)

¢) Whatis a Western Blotting assay principle (3)

QUESTION 9 (10)

A sample of unknown peptide was divided into two aliquots. One aliquot was treated with trypsin and the other with cyanogen
bromide. Given the following sequences (N-terminal to C-terminal) of each of the fragments obtained from these digestions,
deduce the amino acid sequence of the original peptide on the basis of this information. Clearly indicate all steps and the reasons

for your conclusions at each step. (10)
Trypsin Digest: Cyanogen Bromide treatment:
a) Asp-Thr-Trp-Met-Ile-Lys a) Gln-Phe
b) Gly-Tyr-Met-Gln-Phe b) Val-Leu-Gly- Met
c) Val-Leu-Gly-Met-Ser-Arg ¢) lle-Lys-Gly-Tyr-Met

d) Ser-Arg-Asn-Thr-Trp-Met

TOTAL 100

END OF EXAMINATION




APPENDIX

Eguations Values of Student's t
Degrees of Coniidence level (%)
freedom 50 95 99
2 0.816 4.303 9.925
3 0.765 3.182 5.841
4 0.741 2.776 4.604
5 0.727 2.571 4,032
6 0.718 2.447 3.707
Amino Acid pKa Value
Namg Alpha Carhoxy f+iipha Amincf Side Chaln
Glyzing 2,24 )
Algaing 2.34 BEA
Valine 282 .62
RCF = 981 st 236 %64
® ; 2 Non-Polar Amino Acids i 236 .63
e \RTIOWTL VALUE — X, S hed 2328 421
teale = P \/ﬁ Fhenyistaning 1.83 313
Ve—Vo Tryotophan 238 ERL
LTI Broting 153 1650
e Sering 221 315
Thegonaing 2.63 818
Cysteng 1.7 HE2 833
Polar Amino Acids Tyresing 2.2 911 1007
Asparaginie 202 Bas
Ghataming 247 Gid
Aepanic Acld 209 52 355
Acldlc Amino Aclds Ghutamic fuid 219 5.57 4,15
fysine 218 2% 179
Basic Amine aclds Fugining .17 B3 12.48
Histidine 1.82 537 504




