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Question 1 [12] 

a) Briefly explain the purpose of the following components as used in western blotting 

technique. (4) 

|. Tetramethylethylenediamine (TEMED) 

Il. Primary Antibody 

Ill. Blocking Media 

IV. Nitrocellulose Membrane 

b) Discuss the cause of the following mishaps encountered following western blotting and 

how to resolve them. (8) 

|. Weak signals 

ll. High background 

lll. Patchy and uneven spots on the blot 

IV. No bands 

Question 2 [14] 

a) The genetic code is the set of rules defining how the four-letter code of DNA is translated into 

amino acids, which are the building blocks of proteins. Discuss THREE (3) characteristics of the 

genetic code. (6) 

b) Briefly describe the following mutations; (8) 

l. Nonsense Mutation 

Il. Frame shift Mutation 

Ill. Silent Mutation 

IV. Misense Mutation



Question 3 

a) Describe FOUR (4) applications of DNA microarray technology. 

b) Describe FOUR (4) limitations of DNA microarray technology. 

c) Outline the Next Generation Sequencing (NGS) technique associated with the 

IIlumina platform. 

Question 4 

a) The Ti plasmid is one of the most commonly used vector for introducing new genes into 

plant cells. Briefly explain this technique. 

b) What are the steps followed in plant transformation using particle bombardment? 

Question 5 

a) Name SEVEN (7) benefits of using mice in transgenic studies? 

b) Explain the following medical applications of transgenic animals; 

|. Xenotransplanters 

Il. Tools in the study of immunoglobulin genes 

Ill. Chemical Safety Testing 

Question 6 

a) Discuss FOUR (4) applications of metabolomics. 

b) State SEVEN (7) limitations of metabolomics. 
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Question 7 [16] 

You are given a plasmid. In order to map this plasmid you set up a series of restriction digests 

and obtain the following results using agarose gel electrophoresis. 

M, 1 2 3 4 5 6 = M; 
  

4.2Kb7J 

3.SKb7J 
3.2Kb7] 

2.5Kb7 

2.0Kb— 

LSKb7j 

1.0Kb->J 

*M1 and M2 are DNA markers. 

      
  

  

  

  

  

  

            

— me} 800bp 
ees} 700bp 

wommne-t-- 600bp 

ae w—entt— S00bp 

wm =400bp 

meewene o————— + 300bp 
—_j— 200bp 

—T- 100bp 

Lane Digest Size of fragments in bp 

1 EcoRI and Notl 4200, 800 

2 Notl and Hindlll 3200, 1500, 300 

3 Hindlll and Xbal 2500, 1500, 1000 

4 EcoRI and Hindill 3500, 1000, 500 

5 Hindill 3500, 1500 

6 Xbal and EcoRI 3500, 1500 

a) What is the approximate size of the plasmid? (2) 

b) Add the Notl, Hindlll, Xbal restriction sites onto the plasmid map shown below. On your map give 

the distances between each of the restriction sites. (10) 

EcoRI 

c) Mention FOUR (4) factors that make a Vector ideal for cloning. (4) 

THE END


