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1. a) Describe the process of DNA replication in Eukaryotic organisms. (50 marks)
b) How do cells solve the end replication problem? (20 marks)
¢) Describe the importance of DNA replication in maintaining cellular function and
inheritance. : (30 marks)
- (Total 100 marks)
2. a) Explain the mechanism of Polymerase Chain Reaction (PCR). (60 marks)
b) Describe its applications in different fields. (30 marks)
¢) What are the optimization steps that can be used when expected band has not appeared in
the agarose gel. ' (10 marks)

(Total 100 marks)

3. Discuss DNA fingerprinting and explain how Southern blotting contributes to this technique.
(Total 100 marks)

4. Describe the primary, secondary, tertiary, and quaternary structures of proteins.
(Total 100 marks)

5. Write short notes on the following
i) Secondary Structural patterns in RNA
i) Factors that influence the melting temperature (Tm) of DNA
iii) Differences between eukaryotic and prokaryotic genomes
iv) Secondary structure of DNA
(Total 100 marks)



6. This question is based on following coding strand from human genome

a)
b)
c)
d)

5’-AGCAATGCATTCATCGTAATGG-3’
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Using above coding strand, illustrate sense strand and the antisense strand

What is an open reading frame (ORF)? What are the three main components of an ORF?
What is the transcribed product of this sequence?
Writing three possible reading frames and the corresponding amino acid sequence using
genetic codes provided by figurel.

Which is the best ORF and give reasons for your answer
What would the effect on translation if nucleotides are changed as follows?

i) Changing the 1°' A to a C; ii) Changing 4™ C to a G; iii) Changing 3 Ctoa A
(Take best ORF to answer this part of the question)

First letter

Second letter

O>0C OPOC OP0C OPOC

Figure 1. Genetic code

Third letter

(Total 100 marks)




