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1 The scientific article you have studied has been adapted from a Royal Society publication.  
Use the information in the article and your own knowledge to answer the following 
questions.

(a) Scientists are encouraged to use non-animal alternatives in their research
(paragraphs 3 and 5).

Name one non-animal alternative that can be used in research and give an
advantage of this alternative method.
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(b) Explain why new medicines are tested on animals before they are tested on
humans (paragraph 7).
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(c) The article states that “Molecular mechanisms and those involved in cell
differentiation and propagation are frequently identical across a wide range of
species” (paragraph 11).

Discuss this statement by making reference to the molecular mechanisms
involved in switching genes on and off.
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(d) Suggest the advantages of using mice as a “knock out” model in research
compared with the use of humans (paragraph 12).
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(e) Suggest how the experimental design for the testing of thalidomide could have
been improved (paragraph 13).
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(f ) State what is meant by the term mouse genome (paragraph 15).
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(g) Explain why animals had to be used to test the polio vaccine (paragraphs 17 and 18).
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(h) The article states that drug-resistant infections “are a major problem in both
developed and developing countries” (paragraph 22).

Explain how drug-resistance evolves in organisms that cause infection.
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(i) The article discusses absolutism as an ethical position with regard to animal
testing (paragraphs 28 and 29).

Suggest what is meant by the term absolutism.
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(j) The article states that there is an “alternative to such absolutism” (paragraph 29).
People who believe in this alternative ethical position are called relativists.

Suggest the opinion a relativist would have with regard to using animals in research.
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(k) The article states that scientists who use animals for testing are expected “to
reduce the number of animals used in research to the minimum required for
meaningful results” (paragraph 37).

Explain why reducing numbers below the minimum required could produce
results that are not meaningful.
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(l) Suggest how gene therapy for “motor neuron degeneration diseases” such as ALS
might be carried out (paragraph 42).
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*(m) An investigation that used animals was carried out by Hubel and Weisel.  These 
scientists used kittens to investigate brain development. 

Explain how this work helped to develop explanations of human brain development.
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(Total for Question 1 = 30 marks)

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

 



2 The zebrafish is a tropical freshwater fish that has been genetically modified.

The photograph below shows a zebrafish.

Magnification ×1

(a) The transcription factor known as Sp2 has been studied.  In this study, a gene
from red coral cells was added to the genome of the zebrafish.

The gene from red coral cells produces a red protein when the synthesis of Sp2
also occurs.

(i) Explain what is meant by the term transcription factor.
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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/ 

 



(ii) Suggest how this gene is removed from the red coral cells and then added to
the zebrafish genome.
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(b) Genetically modified zebrafish, in a variety of bright colours, can be bought from
some pet shops.

The colour of the zebrafish depends on which gene has been added to its
genome.

Suggest one potential risk to other organisms in a river ecosystem if a genetically
modified zebrafish escaped into this river.
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(c) The optimum temperature range for zebrafish to survive is 17–29°C.

An investigation was carried out to study the effect of water temperature on the
survival of both genetically modified zebrafish and non-genetically modified
zebrafish.

The results are shown in the table below.

Type of zebrafish
Lowest temperature for survival / °C

Mean Standard deviation

Non-genetically modified 5.3 1.3

With gene for red protein 9.2 1.9

With gene for green protein 6.4 1.3

(i) These results suggest that there would be less risk to the environment if
zebrafish with the gene for the red protein escaped into a cold water river
compared with non-genetically modified zebrafish.

Using the information in the table, give the evidence for this.
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(ii) These results also suggest that there may be no difference in the lowest
temperature for survival of the zebrafish with the gene for the green protein
and the non-genetically modified zebrafish.

Using the information in the table, give the evidence for this.
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(Total for Question 2 = 9 marks)
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