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The fruit fly Drosophila melanogaster is extensively used to study genetics because it is relatively easy to

cause mutations in the flies.

Some mutant flies have very small (vestigial) wings:

In a dihybrid cross, when flies with normal wings and grey bodies were crossed with flies with vestigial

wings and ebony bodies all the offspring had normal wings and grey bodies.
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The table shows that some of the offspring were far more common than expected and some phenotypes

were very rare. Explain both of these observations.

[2]
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(ii) State the proportion of the offspring which would be,

chocolate

yellow

[1 l 

(iii) State the proportion of the yellow offspring which would have brown noses. [1] 

(iv) Suggest what simple observation of the chocolate Labradors could be used to
support her hypothesis. [1]

(b) A dog breeder has a chocolate bitch which she would like to use to produce only chocolate
pups.

(i) State the genotype of bitch the breeder should use to produce only chocolate
pups. [1]

(ii) Describe the cross the breeder should carry out to test whether the bitch has the
correct genotype. [1]

(iii) Which is the only variety of Labrador, if bred with the same variety, will always
produce pups with the same phenotype as both parents? [1]
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Haemophilia is caused by a sex linked gene.

(a) (i) What is meant by the term 'sex linkage'?
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[1]

(iii) What is the probability of the couple having a daughter with haemophilia?

[1]
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(iv) What is the probability of the couple having another son with haemophilia?

[1]

(c) In another cross between two individuals with the genotype DdEe, where the genes D and E are on the

same chromosome, the offspring showed four different types of phenotype.

The phenotype of some of the offspring were far more common than expected and some phenotypes

were very rare. Explain these observations.

[2]
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A species of mouse Peromyscus polionotus found in Florida, USA, has a number of different coat colours.

Coat colour in mice is controlled by several genes. Dark fur is produced when the hair producing cells

secrete a pigment called eumelanin. A high level of eumelanin is produced when a transmembrane protein

called MC1R is stimulated by a hormone.

(a) The diagram below shows part of the amino acid sequence of MC1R, part of the sequence of

nucleotides in the gene for MC1R and how it might change to produce light fur:

(i) Describe the change in the gene and the subsequent change in the MC1R molecule. [2]
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(ii) Using the information provided, explain how this change results in mice with light fur. [2]
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