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Genetic information, variation and relationships between organisms — AS Biology P2

1. No.3

[I] Describe how you would use cell fractionation and ultracentrifugation to obtain a
sample of mitochondria from muscle tissue.
[4 marks]
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@ Mitochondrial respiratory capacity is a measure of maximum ATP production in a
mitochondrion. Scientists investigated the effect of a resistance exercise training
(RET) programme on the respiratory capacity of mitochondria in skeletal muscle
tissue. RET develops muscle strength.

The scientists:

¢ took samples of muscle tissue from 11 young males before and after a 12-week
RET programme

+ recorded the respiratory capacity of the mitochondria in the samples of muscle
tissue.

Figure 3 shows some of the scientists’ results.

The error bars represent = 2 standard deviations from the mean, which includes over
95% of the data.
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Using all the information, evaluate whether 12 weeks of RET would improve athletic

performance in the general population.
[5 marks]
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2. No.5
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Orchids form a large family of flowering plants. Scientists analysed genes coding for
ribosomal RNA in orchids.

Explain how this analysis allowed the scientists to determine the phylogenetic

relationships between species of orchids.
[2 marks]
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Suggest one reason why analysing genes coding for ribosomal RNA allows
phylogenetic relationships to be studied between all cellular organisms.
[1 mark]
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Most orchid species are found in tropical rainforests. Two common features found in
many of these species are:

« they grow up trees to reach the upper branches
« they only open their stomata at night.

Suggest how each of these two features benefits these orchids.
[2 marks]
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IZI A student used an optical microscope to observe a piece of tissue from the lower
surface of an orchid leaf.

The piece of leaf tissue observed was very thin.

Explain why this was important.
[2 marks]
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[E] The student produced a biological drawing of the leaf tissue they viewed through an
optical microscope.

Give three ways the student could ensure they produce a correct biological drawing of
the leaf tissue.

Assume the student uses a sharp pencil.
[3 marks]
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3. No.7

|I| Edwards’ syndrome is a condition resulting from an extra chromosome 18.
A chromosome mutation in the second meiotic division is the most frequent cause of

Edwards’ syndrome.

Explain how a chromosome mutation in the second meiotic division could result in an
extra chromosome 18.

In your answer, name the type of chromosome mutation which would result in the

extra chromosome.
[2 marks]
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- IZ, Complete trisomy 18 is the most common type of Edwards’ syndrome. This occurs
when all the cells of the body have an extra chromosome 18.

Explain why all the cells of the body have an extra chromosome 18.
[2 marks]
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Mosaic trisomy 18 is another type of Edwards’ syndrome. This occurs due to a
chromosome mutation after fertilisation.

In mosaic trisomy, the body has cells with an extra chromosome 18 and cells with the
correct number of chromosomes.

Explain how cells with different numbers of chromosomes are produced in mosaic

trisomy.
[1 mark]
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The age of the female parent is a factor linked to the risk of a child having
Edwards’ syndrome.

Which statistical test should be used to test whether this link is statistically significant?

Tick (v) one box.
[1 mark]

Correlation coefficient P

Chi-squared

Student's t-test
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@ A ventricular septal defect (VSD) is a common feature of Edwards’ syndrome.

A VSD is a hole in the wall between the two ventricles of the heart. A VSD can cause
higher blood pressure in the lungs.

Explain how a VSD can cause higher blood pressure in the lungs.
[2 marks]
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4. No.9

m Describe the role of haemoglobin (Hb) in the loading, transport and unloading of

R [5 marks]
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[0]9].[2] Describe how a polypeptide is produced by translation of mRNA.
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[5 marks]
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