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10 marks

1.
Purified mitochondrial DNA was extracted from a South African toad species.  The mitochondrial genome was cut and mapped using a number of different restriction enzymes.  After digesting the DNA with the restriction enzymes, the resultant fragments were separated on an agarose gel. How are DNA fragments separated by electrophoresis?



(2)

2.
You would like to characterise the mitochondrial genome of a previously undescribed species of South African ant.

a)
When extracting mitochondrial DNA, the first step is to lyse the cell membrane.  How would you lyse the cell membrane?


(3)

b)
There is always some nuclear contamination of the mitochondrial DNA extract.  How could this nuclear contamination be separated from the mitochondrial DNA?







(5)

Prof Jennifer Thomson 






6 marks

1.
An Hfr bacterium transfers genes a, b and c to an F- strain at times 5, 10 and 20 minutes.  Draw a graph depicting the results of this experiment.  Explain the data.
(6)

Bienyamien Baker







4 Marks

1.
A circular DNA molecule was restricted with the following restriction enzymes individually, as well as with a double digestion.  After agarose gel electrophoresis, the fragment sizes were as follows:

EcoRI

BamHI

EcoRI/BamHI



1.6 kb

1.7 kb

1.2 kb




1.4 kb

1.3 kb

0.9 kb









0.5 kb









0.4 kb




Draw a restriction map of the above DNA molecule.




(4)

Katherine Denby 







20 marks

Question 1







12 marks


You are working with Saccharomyces cerevisiae and are interested in tryptophan (trp) biosynthesis in this organism. You start with the 2 haploid yeast strains below:

Strain 1
leu-
mating type a

Strain 2
his-
mating type 
You mutagenise these two strains and select mutants of both strains which are trp-

a) how would you demonstrate that a yeast strain was trp-?


(2)

You want to know whether the two trp- mutants are allelic.

b) how would you show whether the two trp- strains were allelic?

Include details of all the media you would use and the results you would expect if the mutants were allelic and what you would expect if they were non-allelic.









(8)

You now cross Strain 1 with Strain 2 and isolate the diploid yeast. You want to analyse the ascospores produced by meiosis from this diploid.

c) how would you induce the diploid to undergo meiosis?


(2)

Question 2








5 marks

Throughout the genetics course we have looked at a variety of genetic model organisms including Arabidopsis thaliana, Drosophila melanogaster, Caenohabditis elegans and Saccharomyces cerevisiae.

a) For ONE of these model organisms, describe the features that make them a good model system for genetic analysis.




(5)

Question 3








3 marks

Explain why genetic mapping of human disease genes is still performed despite the complete sequence of the human genome being known. 
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