
Save My Exams! – The Home of Revision 
For more awesome GCSE and A level resources, visit us at www.savemyexams.co.uk/ 

Gene technology 
Question Paper 1 

 

Level A Level  

Subject Biology 

Exam Board Edexcel 

Topic Modern Genetics 

Sub Topic Gene technology 

Booklet Question Paper 1 

 

 

Time Allowed:      62  minutes 

Score:    /51   

Percentage:   /100 

 

Grade Boundaries: 

 

A* A B C D E U 

>85% 777.5% 70% 62.5% 57.5% 45% <45% 

 

 

 



1 Some organisms have been genetically modified to produce proteins including 
hormones and vaccines.

The flow diagram below shows part of a process to produce a protein, using 
genetically modified plants.

(a) Describe and explain the role of the enzymes involved in stage 1.
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Stage 1

Gene to produce a protein  
removed from animal cell and 

inserted into a plasmid

Stage 2

Modified plasmid incorporated  
into bacterium which is then 

introduced into a plant

Stage 3

Genetically modified plant grows 
and produces the protein 

Save My Exams! – The Home of Revision 
For more awesome GCSE and A level resources, visit us at www.savemyexams.co.uk/ 



(b) Describe the structure of the modified plasmid used in stage 2.
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(c) Suggest why plants rather than bacteria are used to produce the protein in
stage 3.
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(d) Describe two risks associated with the use of genetically modified organisms.
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 (Total for Question 1 = 11 marks)
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2 Some types of cancer lead to the production of tumours (a group of rapidly-dividing 
cancer cells).

Gene therapy has the potential to cure a number of human diseases, including cancer.  
At present, research into gene therapy relies on animal models of diseases.

(a) In one investigation, brain tumours were induced in two groups of rats.
One group of rats was given gene therapy and the other group of rats acted as a
control.

The photographs below show the appearance of a tumour in the brain of a control
rat and in a rat given gene therapy.
Both photographs have the same magnification.

Brain of control rat Brain of rat receiving gene
therapy

Tumour

Magnification ×10

The graph below shows the percentage survival after treatment of the rats in the 
two groups.
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Using the information shown in the photographs and in the graph, describe the 
effects of gene therapy on these rats.

(3)
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(b) Cancer can cause a lot of pain.  Pain can be reduced by a chemical called
endorphin that is made by cells in the brain and spinal cord.  Endorphin reduces
the activity of neurones that carry impulses from pain receptors.

Gene therapy has been used in rats to increase the tolerance to pain.
Viruses, containing a gene coding for endorphin, were developed.  These viruses
were injected into the spinal cords of a group of rats.  The level of tolerance to
pain was tested in these rats and in the rats in a control group.

(i) Describe the role of the viruses in this investigation.
(2)
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(ii) Suggest why the injection was made into the spinal cord.
(1)
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(iii) Suggest why a gene coding for an endorphin was used in this investigation.
(1)
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Using the information in the graph, compare the levels of tolerance to pain in 
the rats given gene therapy with the control group.
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(Total for Question 2 = 10 marks)
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(iv) The results of this investigation are shown in the graph below.
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3 The scientific article you have studied is from Science News.

Use the information from the article and your own knowledge to answer the 
following questions.

(a) Ginkgo BioWorks could engineer a bacterium to ‘suck carbon dioxide out of the
atmosphere’ (paragraph 5).

(i) Suggest why there may be a need to ‘suck carbon dioxide out of the
atmosphere’.

(2)
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*(ii) Suggest how Ginkgo BioWorks could engineer such a bacterium.
(6)
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Save My Exams! – The Home of Revision 
For more awesome GCSE and A level resources, visit us at www.savemyexams.co.uk/ 



(b) The bacterium Mycoplasma has the ‘shortest known genome’ (paragraph 13).  This
bacterium contains only 525 genes.

Calculate the mean number of bases per Mycoplasma gene.

Show your working.
(2)

Answer = . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  bases

(c) (i) Describe how ‘building a stretch of DNA’ would differ from ‘building a stretch
of RNA’ (paragraph 21).
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(ii) Suggest why the scientists would ‘insert the whole thing into a circular strand
of DNA until they need it’ (paragraph 21).

(1)
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Save My Exams! – The Home of Revision  
For more awesome GCSE and A level resources, visit us at www.savemyexams.co.uk/ 

 



(d) Suggest how ‘three genes inhibited one another in sequence, their activity cycling
regularly’ (paragraph 26).
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(e) A metabolic pathway is a many-stepped process.

Suggest the features of a metabolic pathway ‘through which bacteria convert
atmospheric nitrogen to ammonia’ (paragraph 32).
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Save My Exams! – The Home of Revision  
For more awesome GCSE and A level resources, visit us at www.savemyexams.co.uk/ 

 



(f ) Weiss and his team are ‘working to harness a virus that could be used to test the 
idea in mice’ (paragraph 40).

  Suggest two features of the virus selected for this role.
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(g) After ‘testing the idea in mice’, phase 1 testing must be carried out (paragraph 40).

Explain why phase 1 testing must be carried out before using this treatment on a
patient with cancer.
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(h) ‘Synthetic gene circuits could steer stem cells to develop into insulin-producing
cells’ (paragraph 41).

Describe three differences between a stem cell and an insulin-producing cell.
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(i) Suggest why it is necessary to ‘keep track of exposure to things like radiation
within a cell’ (paragraph 45).
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(Total for Question 3 = 30 marks)
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