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Q1. (COMPULSORY)  
 

a. What magnification and microscope type is required for viewing the following:  
i. Mammalian cells 

ii. E. coli        (4 marks) 
b.  

i. What is cryopreservation and what are the typical preservation temperatures 
for biological cells?      (3 marks) 

ii. List three cyroprotectants.     (3 marks) 
iii. If frozen cyroprotected bacterial stock is removed from the freezer and 

allowed to thaw, what percentage of the cells will die? (2 marks) 
   

c. Convert each of the following volumes (shown in mls) to µl’s and state which 
micropipette would be most suitable for delivery of this volume.  (6 marks) 
 

Volume in ml’s Volume in µl’s Micropipette  

0.85ml   

0.05ml   

0.004ml   

 
d. Using a diagram show the position of the following fragments of DNA in an agarose 

gel following electrophoresis and label the positive and negative poles  
i. 134bp 

ii. 35bp 
iii. 48bp 
iv. 90bp 
v. 64bp        (3 marks) 

 
e. Explain why these fragments are in these positions.   (4 marks) 

 
 
ANSWER THREE OF THE FOLLOWING FIVE QUESTIONS 
 

Q2.  
a. Discuss with the aid of a labelled diagram a typical fermenter. (5marks) 
b. How are each of following controlled in a fermenter. Temperature, pH, oxygen, 

mixing, sterility.       (10 marks) 
c. Explain the requirements for each of the following types of organisms 

i. Facultative anaerobic  
ii. Alkalophile 

iii. Microaerophilic organisms 
iv. Psychrophile 
v. Anaerobic       (10 marks/2 marks each) 
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Q3.  
a. Discuss the structure and function of antibodies.     (5 marks) 
b. Define monoclonal antibodies      (3 marks) 
c. Explain using a diagram how monoclonal antibodies are made.  (11 marks) 
d. Describe and give three examples of applications of monoclonal antibodies   

(6 marks) 
Q4.  

a. Describe with the aid of a diagram the steps involved in producing recombinant DNA 
using a plasmid                                                                                               (8 marks) 

b. Define restriction enzymes and give two examples.            (5 marks) 
c. Using the following short DNA sequence from the gene which encodes your protein: 

 
i. Write the corresponding mRNA sequence that would be generated in the 

cell   
ii. Using the table below, translate the mRNA chain into its corresponding 

protein sequence          (5 marks)                                                                                                                                                                                  
                                                                                                                                             

DNA sequence:   TTT AGC CAT GCT ACC 
 
mRNA sequence   - - - - - -  - - - - - - - - - 
 
Amino acid sequence   ___  ___ ___  ___ ____ 
 

 
 

d. Explain how you would alter the sequence of amino acids in this protein and give an 
example of a commercial product where this has been used to improve the product.    
                                                                                                                           (7 marks)   
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Q5.  
a. List 5 key scientific techniques that have been important in the development of 

Biotechnology.                                                                                                    (5 marks) 
b. List five examples of biotechnological products used in the field of medicine. 

                                                                                                                           (5 marks) 
c. List three types of cells often used to produce Biotechnological products. 

Give an example from each cell type and name a product produced by these cells.  
   (6 Marks)  

 
d. Write brief notes on the significance of any three of the following events associated 

with the development of Biotechnology. 
                                                Early observation of cells 
                                                The discovery of the structure of DNA 
                                                Growing mammalian cells in a laboratory  

Processes carried out using ‘low technology’ 
                                    Recombinant DNA Technology 

          (9marks)                                                                                                                                                                
 

Q6. 
(a) Explain what is meant by the term Biopharmaceutical.    (4 marks) 
(b) Describe the differences between a Biopharmaceutical drug and a Traditional Drug.  

(6 marks) 
(c) Write a descriptive account of the following categories of Biopharmaceuticals. 

1. Thrombolytic agents 
2. Haematopoietic  agents 
3. Vaccines         (15 marks/ 5 marks each)                                                                                                                                 

 


