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		  (i)	 Complete the diagram of the genetically engineered bacterium.	 [1]

		  (ii)	 Name the type of enzyme used to cut out the human insulin gene and to cut 
open the plasmid.

			   _________________________	 [1]

		  (iii)	 	Explain why the same enzyme must be used to cut out the insulin gene and 
to cut open the plasmid.

_ ___________________________________________________________

_ ___________________________________________________________

_ ___________________________________________________________

_ ___________________________________________________________

_ ___________________________________________________________

_ _________________________________________________________  [3]

		  (iv)	Describe how this genetically engineered bacterium could be used 
to produce large quantities of human insulin before the insulin is 
downstreamed.

_ ___________________________________________________________

_ ___________________________________________________________

_ ___________________________________________________________

_ ___________________________________________________________

_ _________________________________________________________  [2]
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	 Genetic engineering can be used to produce different types of insulin for the 
treatment of diabetes.

	 The graph shows the activity of three types of insulin.

Time/hours

8

7

6

5

4

3

2

1

0

In
su

lin
 a

ct
iv

ity
/a

rb
itr

ar
y 

un
its

0 2 4 6 8 10 12 14 16 18 20 22 24

Insulin Y

Insulin Z

Insulin X

© "These illustrations are made available by written permission of The Regents of the University of California.  All rights reserved."
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	 The blood glucose level of a patient suffering from diabetes rises rapidly after a 
meal.

	 (b)	 Suggest which type of insulin would be best to treat this patient.

		  Explain your choice and include data from the graph to support your answer.

		  Type of insulin _________________________	

Explanation_ _____________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

______________________________________________________________  [3]
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13	 (a)	 Haemophilia is a genetic disorder which is sex-linked.

		  	What is sex-linkage?

________________________________________________________________

________________________________________________________________

______________________________________________________________  [1]

	 (b)	 The diagram shows a family tree.

normal female

normal male

carrier female

haemophiliac male

Paula Tony

Lucy Sharon Chris MaryAndrew

Stephen
Key
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		  (i)	 What is the relationship of Stephen to Tony? 

			   _________________________	 [1]

		  Let

		  XH represent a normal X chromosome.

		  Xh represent an X chromosome carrying the haemophilia allele.

		  Y represent a Y chromosome.

	 	 (ii)	 Explain why Chris is a normal male even though his father is haemophiliac.

_ ___________________________________________________________

_ ___________________________________________________________

_ ___________________________________________________________

_ _________________________________________________________ [2]

		  (iii)	Explain why haemophiliac males are more common than haemophiliac 
females. 

_ ___________________________________________________________

_ ___________________________________________________________

_ ___________________________________________________________

_ _________________________________________________________ [2]
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	 Look at the family tree in part (b) on page 28.

	 (c)	 Chris and Mary have children.

		  (i)	 Complete the Punnett square to show Mary’s gametes and the possible 
genotypes of Chris and Mary’s children. 

Mary

Gametes

Chris

XH

Y

[3]

		  Genetic screening involves testing an individual for the presence of a genetic 
condition caused by a particular allele.

		  Chris and Mary turned down the offer of genetic screening before having their 
children.

		  (ii)	 Explain how Chris and Mary could have benefited from genetic screening.

			   Use evidence from the Punnett square to support your answer.

_ ___________________________________________________________

_ ___________________________________________________________

_ ___________________________________________________________

_ ___________________________________________________________

_ ___________________________________________________________

_ ___________________________________________________________

_ _________________________________________________________  [3]



[Turn over
10148

BLANK PAGE

DO NOT WRITE ON THIS PAGE

(Questions continue overleaf)

*36GBY2231*

*36GBY2231*

[Turn over



*36GBY2232*

*36GBY2232*

10148

14	 Osmosis has a different effect on animal and plant cells.

	 (a)	 Explain what happens to a red blood cell when it is placed in water.

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

______________________________________________________________  [4]

	 (b)	 Describe and explain why osmosis has a different effect on plant cells when 	
placed in water. 

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

______________________________________________________________  [3]

	 The diagrams show an experiment carried out over three hours.

 

  

 

 

 

 

Start 3 hours later

weak sugar solution

strong sugar solution

potato with hollow centre

water in dish
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	 (c)	 Describe and explain the changes that occurred during the three hours.

		  Suggest why similar changes would not occur using a boiled potato.

		  In this question you will be assessed on your written communication 
skills, including the use of specialist scientific terms.

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

________________________________________________________________

______________________________________________________________ [6]
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