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You are advised to spend 60 minutes answering the questions in this booklet.
QUESTION ONE 
CO-DOMINANT INHERITANCE
	Roan cattle (cows and bulls) are a blotchy pink – reddish colour resulting from individual hairs being either red or white
	





Roan colour (genotype CRCW) results from a cross between a red coloured individual (genotype CRCR) and a white coloured individual (genotype CWCW). 
(a)
Discuss why the inheritance of roan colouring shows co-dominance and not complete dominance or incomplete dominance.

(b)
Discuss whether it is possible to produce a herd of pure breeding roan cattle. Support your discussion with Punnett Squares using CR for the red allele and CW for the white allele.

Use the space below for your Punnett Squares


QUESTION TWO
DIHYBRID CROSS

Two coat colours in horses (both mares and stallions) are black and chestnut.
Black (B) is completely dominant to chestnut (b). 
[image: image1.jpg]


 black
[image: image2.jpg]


 chestnut
Horses may be uniformly black or chestnut, or else have white patches. White patches (P) is dominant to uniform colour (p). 

	Horses with white patches on black are
 called piebalds.




	Horses with white patches on chestnut are called skewbalds
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(a) 
A mare and a stallion, both heterozygous for both traits, were crossed.  Give the 
genotype and phenotype for both horses.

genotype 




phenotype 





(b) 
Complete the Punnet Square below to show the possible genotypes AND phenotypes of the offspring (foals) of such a cross. Give the expected ratio of different phenotypes under your Punnett square.
	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Expected ratio of phenotypes
(c)
 Use the information in your Punnett Square to discuss whether both the black horses and the chestnut horses will be pure breeding for their colours. You may use Punnett Squares to support your answer.
Use the space below for your Punnett Squares.
QUESTION THREE
MANX CATS
	Manx cats are a breed of cat that originated on the small island, the Isle of Man off the coast of England. Manx cats are descended from domestic cats that came to the island from the mainland at least 400 years ago. The breed is distinguished by having very short stubby tails, or no obvious tail at all (ie are tailless). The hind legs are longer than the front legs producing a distinctive hopping-type movement.


	




Taillessness in Manx cats is the result of a dominant mutation and the mutant allele (M) is now common in cats on the Isle of Man. The mutant allele causes shortening of the spine with fusion (joining) of the vertebrae. The extent of shortening determines the length of the tail, including being tailless. If the spine is severely shortened (genotype MM), then the spinal cord may be damaged, resulting in embryonic death or a shortened life span.
(a)
State why taillessness in Manx cats is an example of the inheritance of a lethal allele.

(b)
(i) 
Use a Punnet Square to show the possible genotypes of a cross between two 
Manx cats heterozygous for tail length.

	
	
	

	
	
	

	
	
	


(ii) 
Describe the likely phenotypes, including life span, for each different 
genotype.
(iii) 
Explain why the expected 3 : 1 ratio of phenotypes from such a heterozygous 
cross is unlikely to occur.
(c)
Discuss the occurrence and establishment of the Manx tailless allele in the gene pool. In your discussion consider the role of:
· migration

· mutation

· genetic drift, including the founder effect

Assessor’s use only








Assessor’s use only








Assessor’s use only








Assessor’s use only








Assessor’s use only








Assessor’s use only








Assessor’s use only








Assessor’s use only











