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f In a different investigation, the student placed quadrats at random throughout an 
area. Explain how she should do this. (AO1)  2 marks 

Exam-style questions

l 1 Surtsey is an island that formed in 1963 as the result of volcanic eruptions. The graph 
shows the number of species of plants found on the island from 1965 to 2000.
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a Explain why:

i very few plants could grow on the island in the first few years after the island 
formed. (AO2)  1 mark 

ii once a few plants were growing, the number of plants that was able to grow there 
increased rapidly. (AO2)  2 marks 

iii The number of animal species found on the island also increased with a similar 
pattern. Explain why. (AO2)  2 marks 
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Cells regulate when and how rapidly transcription and 
translation of the genome occurs. This regulates the cell’s 
metabolic activity. Every cell has a copy of the whole of 
the organism’s genome, but each specialised cell only 
translates a certain proportion of the genes. There are 
many different factors that control the expression of 
genes, some of which are internal factors and others 
that are environmental factors. Scientists now realise 
that the ways in which these factors interact with the 
genome is more complex than was once thought. 
Epigenetic control of gene expression is recognised as 
increasingly important. As humans learn to control the 
expression of genes, this could lead to many medical 
and technological advances. DNA technology can be 
used in the diagnosis of human diseases, and in their 
treatment.

Section 8

The control of gene expression

l	1 Give two examples of mutagenic agents. (AO1)  2 marks 

l	2 The base sequence of part of one strand of DNA is shown below.

  ATTCGCGAT

  The table below shows the same sequence after a mutation has taken place. Identify  
the type of mutation in each case. (AO1)  3 marks 

Base sequence of DNA Type of mutation

ATTGCCGAT

ATTCCGAT

GCGATATTC

ATCTCGCGAT

ATACGCGAT

ATTCGCGCGAT
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Alteration of the sequence of bases 
in DNA can alter the structure of 
proteins
Gene mutations are changes in the base sequence of 
DNA. These include addition, deletion, substitution, 
inversion, duplication and translocation of bases.  
They occur at random, although mutagenic agents 
can increase the rate of mutation. Mutations usually 
result in a different sequence of amino acids in the 
protein coded for. Some mutations affect only one 
triplet code. This may change the amino acid coded 
for, or it may have no effect. Other gene mutations 
change the base triplets from the point of mutation 
onwards. This type of mutation is called a ‘frame 
shift’.
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