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1    The human body responds to infection by bacteria in a number of ways. 

The non-specific response includes phagocytosis and lysozyme action, which can be 
followed by the specific immune response.  The specific immune response requires antigen 
presentation by macrophages.

(a) Explain how phagocytosis and lysozyme action lead to antigen presentation by macrophages.
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(b) Explain how macrophages present antigens to T helper cells.
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(c) There is an ‘evolutionary race’ between some bacteria, such as
Mycobacterium tuberculosis (TB), and their hosts.

Suggest how this could affect antigen presentation to T helper cells.
Give an explanation for your answer.

(3)
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2 Whooping cough is a disease that is particularly serious in young children.  Whooping 
cough is caused by the bacterium Bordetella pertussis.  Children may be vaccinated 
against whooping cough.

In an investigation, a group of rats was vaccinated.  Sixty days later these rats were 
infected with Bordetella pertussis.  In this investigation, the levels of two antibodies in 
the blood of the rats were measured.

The graph below shows the mean levels of antibody A and antibody B.

(a) (i) For antibody A, compare the increase in mean level after the vaccination with
the increase in mean level after infection with Bordetella pertussis.

(2)
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(ii) Explain the changes in mean level of antibody A after infection with Bordetella
pertussis.
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(b) (i) Suggest why antibody B was not present in the blood of these rats until after
infection with Bordetella pertussis.
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(ii) Place a cross  in the box next to the term that describes the type of
immunity that results in the production of antibody B.

(1)

A artificial active

B artificial passive 

C natural active

D natural passive
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(Total for Question 2 = 11 marks)

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

(c)Comment on the reliability of the data shown in the graph.



3  Proteomics can be used to study gene expression and to analyse the structure of proteins. 

(a) Describe the structure of proteins.
(4)
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(b) The diagram below shows some of the steps involved in proteomics.

The analysis uses gel electrophoresis and immunoassays.  Immunoassays identify
protein fragments using antibodies.

Cells containing protein

Isolation of protein 

Protein digested into fragments using enzymes

Analysis

ImmunoassaysGel electrophoresis

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

 



(i) Enzymes can be used to produce protein fragments from the isolated
protein.

Put a cross  in the box next to the description that completes the following 
statement.

Enzymes are 
(1)

 A fibrous proteins that decrease activation energy

 B fibrous proteins that increase activation energy

 C globular proteins that decrease activation energy

 D globular proteins that increase activation energy

(ii) Put a cross  in the box next to the term that completes the following 
statement.

Enzymes digest proteins into fragments using 
(1)

 A condensation reactions

 B esterification reactions

 C hydrolysis reactions

 D polymerisation reactions

(iii) Using your knowledge of gel electrophoresis in the analysis of DNA, suggest
how gel electrophoresis could be used to analyse the protein.

(3)
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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/ 

 



(iv) Immunoassays use antibodies to identify the protein fragments.

Suggest why antibodies are suitable molecules for identifying protein
fragments.

(2)
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(c) Gene expression can be analysed by isolating and studying mRNA.

However, the structure and number of mRNA molecules do not always
correspond to the proteins in the cell.

Suggest why the mRNA molecules do not always correspond to the proteins in
the cell.

(2)
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(Total for Question 3 = 13 marks)
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