
Questions 
 
Q1. 
  

The stem rust fungus is responsible for destroying cereal crops and reducing grain yield. 

The diagram shows some stages in the life cycle of the stem rust fungus. 

 

Cereal crops have been genetically modified (GM) to produce plants that are  
resistant to stem rust fungus. 

Analyse the diagram to deduce why the formation of basidiospores and  
urediniospores can produce a stem rust fungus to which these GM plants are no  
longer resistant. 
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Q2. 
  

Soya bean plants have been genetically modified (GM) to increase the concentration  
of certain organic molecules. 

The diagram shows one of these molecules. 

 

Describe how soya bean plants can be genetically modified to produce large  
numbers of GM soya bean plants. 
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Q3. 
  

Malaria is a serious and sometimes fatal disease. 

Scientists are constantly looking for new ways of controlling this disease. 

One group of scientists has genetically modified a fungus to produce a spider toxin that kills 
mosquitoes. 

Describe how a fungus could be genetically modified to produce spider toxin. 

(3) 
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Q4. 
  

Malaria is a serious and sometimes fatal disease. 

Scientists are constantly looking for new ways of controlling this disease. 

One group of scientists has genetically modified a fungus to produce a spider toxin that kills 
mosquitoes. 

Another group of scientists has discovered a type of fungus that completely protects 
mosquitoes from infection by the pathogen that causes malaria. 

This fungus does not kill the mosquitoes. 

Explain why this approach is less controversial than the approach used by the scientists who 
are developing the genetically-modified fungus. 

(3) 
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Q5. 
  

A molecule of tRNA is made from a precursor molecule that is modified. Modification 
includes splicing, trimming and attachment of new nucleotides. 

The diagram shows a precursor molecule for a tRNA specific for the amino acid proline, and 
a tRNA molecule specific for the amino acid proline. Some of the bases are shown in each 
diagram. 

 

Describe how this precursor molecule is modified to produce a tRNA molecule specific for 
the amino acid proline. 

(3) 
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Q6. 
  

Soya beans are an important crop for the production of food and oil. 

A study of the nutritional content of soya beans from non-transgenic soya bean plants and 
from transgenic soya beans plants was carried out in two regions of Brazil. 

The regions were Ponta Grossa and Londrina. 

Tables 1 and 2 show the results of this study. 

Table 1 

 

Table 2 

 

* (i)  Analyse the data to assess the nutritional content of soya beans from transgenic and 
from non-transgenic soya bean plants grown in these two regions. 

(6) 
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(ii)  The soil in Londrina is more fertile than the soil in Ponta Grossa. Londrina has higher 
temperatures and rainfall during the growing season. 

Explain the differences in the nutritional content of soya beans grown in these two 
regions. 

(5) 
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(iii)  Explain why this study also analysed the types of fatty acid found in soya beans from 
transgenic plants and from non-transgenic plants. 

(2) 
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Q7. 
  

In February 2016, the World Health Organisation (WHO) declared a public health emergency 
because of the spread of the Zika virus. 

The mild symptoms, such as joint pains, headaches and a slight temperature increase lasted 
only a few days. However, Zika virus has been linked to a birth defect called microcephaly. 

The graph shows the number of babies born with microcephaly in Brazil from 2010 to 2015. 

 

Zika virus is transmitted to humans by infected mosquitoes. 

(i)  Explain why another type of drug, rather than antibiotics, has to be used to treat Zika 
virus infections. 

(2) 
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(ii)  Scientists have suggested that genetically modified (GM) mosquitoes could be used to 
help combat the spread of the Zika virus. 

Mosquito eggs are injected with DNA, from GM mosquitoes. This DNA contains a gene 
for fluorescence. However, only one in a few thousand injected eggs results in a GM 
mosquito. 
Explain how this procedure could help in the production of large numbers of GM 
mosquitoes. 
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(iii)  Explain why the Brazilian government has advised people to use mosquito nets, even if 
they have already contracted the Zika virus. 
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