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Question One

a.

Differentiate between transversion and transition as used in genetics.

(4 marks).
Compare and contrast Deoxyribonucleic acid (DNA) and Ribonucleic acid
(RNA) (5 marks).
State the Hardy-Weinberg equilibrium law (2marks).

The DNA sequence of a gene from three independently isolated mutants is
given below.

Mutant 1: ACCGTAATCGACTGGTAAACTTTGCGCG
Mutant 2: ACCGTAGTCGACCGGTAAACTTTGCGCG
Mutant 3: ACCGTAGTCGACTGGTTAACTTTGCGCG
Using this information, what is the sequence of the wild type gene in this region?

ii.

iii.
1v.

(5 marks).

Arrange the following statements in the appropriate order for determining
whether a specific allele is present in a person’s DNA
(5 marks).
Amplify the DNA using PCR
Label the probe DNA
Isolate the sample DNA from an individual
Hybridize with the relevant probe -
Divide the DNA sample from an individual into two

Differentiate between eukaryotic genome and prokaryotic genome
(4 marks).

What is the difference in extra-nuclear DNA and nuclear DNA? Give
examples where applicable. (5 marks).



Question Two
The sequence of a complete eukaryotic gene encoding the small protein Met
Tyr Arg Gly Ala is shown below. All of the written sequences on the
template strand are transcribed into RNA.

5'-CCCCTATGCCCCCCTGGGGGAGGATCAAAACACTTACCTGTACATGGC-3 ‘
3'-GGGGATACGGGGGGACCCCCTC CTAGTTTTGTGAATGGACATGTACCC-5

a. Which strand is the template strand? Which direction (right to left or vice
versa) does RNA polymerase move along the template as it transcribes
this gene? (4 marks).

b. What is the sequence of the nucleotides in the processed mRNA
molecule for this gene? Indicate the 5" and 3’ directions of this gene

(8 marks).

c. A single base mutation in the gene results in the synthesis of the peptide
Met Tyr Thr. What is the sequence of the nucleotides making up the
mRNA produced by this mutant gene? (8 marks).

Question Three

A geneticist examined the amino acid sequence of a particular protein in a
variety of mutants in E.coli. The amino acid in position 40 in the normal
enzyme is glycine. The table below shows the substitutions the geneticist
found at amino acid position 40 in five mutant forms of the enzyme.

Mutant Amino acid

Mutant 1 Cysteine

Mutant 2 Valine

Mutant 3 Serine

Mutant 4 Aspartic acid

Mutant 5 Alanine ]

Using the genetic code below, determine the nature of the base substitutions
that must have occurred in the DNA in each case (20 marks).
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Question Four
Polymerase chain reaction (PCR) is a vital molecular biology technique in the
amplification of particular sections of a DNA sequence.
. What are the requirements for the PCR technique to take place? (5mks).

ii. Discuss the various stages in the PCR technique. (15mks).

—

Question Five

Discuss using a particular biological sample, the following aspects giving the vital
principles within them. Use labelled diagrams to explain your answers where need
be.

i. DNA extraction (10 marks).
ii. Agarose gel electrophoresis (10 marks).



