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Q1. Give an account of how DNA may be quantified in the laboratory using
(a) Spectrophotometric means (13 Marks)
(b) Fluorescent dyes (12 Marks)

Q2. (a) Explain what is meant by the process of gene transfer in bacteria via
transformation

(10 Marks)
(b) Explain how Griffith’s early experiments proved that transformation occurred

(15 Marks)
Q3.(a) What are plasmids? (4 Marks)

(b) Give an account of the principle of the alkaline lysis method used to isolate plasmids
from bacterial cells. Include in your answer an account of the means by which the plasmid
DNA may be recovered from solution. (13 Marks)

(c)You are required to make up the following TE solution: 10mM Tris, 2mM EDTA.
Calculate the quantity of TRIS and EDTA that will be required to make up a 1 litre volume
of this TE solution.

Mole weights of ingredients: Tris (121.1 g/l = 1M); EDTA (mw: 372.24¢g/l = 1M).
(8 Marks)

Q4. (a) When making up a PCR reaction mix to a total volume of 25uL, what volume of
each of the following stock reagents would you add:

25 mM MgCl: to give a final concentration of 3.0mM

10x buffer to give a final concentration of 1X

5U/uL Taq DNA polymerase to give a 1 Unit final concentration
12.5pmol/pL of a primer to give 25 pmoles per reaction

200uMolar dNTPs from a stock concentration of 1.25mMolar solution

(15 Marks)
(b) Explain the function of each of the above components in the PCR reaction

(10 Marks)
Q5. (a) Describe the structure of the lac operon.

(8 Marks)
(b) Explain how the operon is regulated in the presence and absence of lactose.

(10 marks)
(c) Describe the effect of glucose on the gene expression of the lac operon.

(7 Marks)

Q6. There are three types of RNA produced in all organisms, namely messenger RNA,
transfer RNA and ribosomal RNA. Give an account of each of these types of RNA.
(25 Marks)

Page 2 of 2



