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Q1.

Some species of crop plant produce a substance called glycinebetaine (GB).

Scientists transferred the gene for GB into a species of crop plant that does not normally produce
GB. These genetically modified plants then produced GB.

The scientists grew large numbers of the same crop plant with and without the gene at different
temperatures. After 3 days, they found the increase in dry mass of the plants.

Figure 1 shows their results.
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(@) Describe the effect on growth of transferring the gene for GB into this plant.
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(b)  The scientists measured the rate of photosynthesis in plants that produce GB and plants that

do not produce GB at 25°C, 35°C and 45°C.

Figure 2 shows their results.
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The scientists concluded that the production of GB protects photosynthesis from damage

by high temperatures.

Use these data to support this conclusion.

1)

Use the data from Figure 2 for plants that do not produce GB to explain the effect of
temperature on changes in dry mass of the plants shown in Figure 1.
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(4)

Rubisco activase is an enzyme found in chloroplasts. It activates the light-independent reaction of
photosynthesis.

The scientists discovered that, as temperature increased from 25°C to 45°C, rubisco activase began
attaching to thylakoid membranes in chloroplasts and this stopped it working.

(c) Rubisco activase stops working when it attaches to a thylakoid.

Use your knowledge of protein structure to explain why.

()

(d)  The scientists investigated the effect of GB on attachment of rubisco activase to thylakoid
membranes at different temperatures.

Figure 3 shows their results.
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Use information from Figure 2 and Figure 3 to suggest how GB protects the crop plant from
high temperatures.
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(4)

The scientists’ hypothesis at the start of the investigation was that crop plants genetically
engineered to produce GB would become more resistant to high environmental temperatures.
The scientists developed this hypothesis on the basis of previous research on crops that are

grown in hot climates.

Suggest how the scientists arrived at their hypothesis.

(2)
(Total 15 marks)
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Huntington’s disease is a genetic condition that leads to a loss in brain function. The gene involved
contains a section of DNA with many repeats of the base sequence CAG. The number of these
repeats determines whether or not an allele of this gene will cause Huntington’s disease.

. An allele with 40 or more CAG repeats will cause Huntington’s disease.

. An allele with 36 — 39 CAG repeats may cause Huntington’s disease.

. An allele with fewer than 36 CAG repeats will not cause Huntington’s disease.

The graph shows the age at which a sample of patients with Huntington’s disease first developed
symptoms and the number of CAG repeats in the allele causing Huntington’s disease in each
patient.
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@ () People can be tested to see whether they have an allele for this gene with more than 36
CAG repeats. Some doctors suggest that the results can be used to predict the age at
which someone will develop Huntington’s disease.

Use information in the graph to evaluate this suggestion.

®3)

(i) Huntington’s disease is always fatal. Despite this, the allele is passed on in human
populations. Use information in the graph to suggest why.
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(b)  Scientists took DNA samples from three people, J, K and L. They used the polymerase chain
reaction (PCR) to produce many copies of the piece of DNA containing the CAG repeats
obtained from each person. They separated the DNA fragments by gel electrophoresis. A
radioactively labelled probe was then used to detect the fragments. The diagram shows the
appearance of part of the gel after an X-ray was taken. The bands show the DNA fragments
that contain the CAG repeats.
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0] Only one of these people tested positive for Huntington’s disease. Which person was
this? Explain your answer.

Person

Explanation

)

(i)  The diagram only shows part of the gel. Suggest how the scientists found the number of
CAG repeats in the bands shown on the gel.

(1)

(i) Two bands are usually seen for each person tested. Suggest why only one band was
seen for Person L.
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1)
(Total 9 marks)
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