
Questions 
 
Q1. 
  

Monoclonal antibodies can be made against a wide range of different antigens. They are 
used in research and medicine. 

Monoclonal antibodies are made by fusing an antibody-producing cell with a myeloma cell. 

The diagram shows some of the steps involved in making monoclonal antibodies against 
human cancer cell antigens. 

 

The antibodies made by this method are called 'mouse anti-human antibodies'. These 
antibodies are made by a mouse but are specific to human antigens. 

Mouse anti-human antibodies are humanised using recombinant DNA methods. 

The diagram shows a mouse anti-human antibody and a humanised antibody. 

 

Edexcel (B) Biology A-level -  Response to Infection PhysicsAndMathsTutor.com



(i)  Explain the advantages of using humanised antibodies in the treatment of cancer. 

(3) 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

* (ii)  Explain why mouse anti-human antibodies need to be humanised in order to treat 
cancer. 

(6) 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

(Total for question = 9 marks) 
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Q2. 
  

Monoclonal antibodies can be made against a wide range of different antigens. They are 
used in research and medicine. 

Monoclonal antibodies are made by fusing an antibody-producing cell with a myeloma cell. 

The diagram shows some of the steps involved in making monoclonal antibodies against 
human cancer cell antigens. 

 

What is the name of the antibody-producing cell? 

(1) 

   A    macrophage 

   B    memory cell 

   C    neutrophil 

   D    plasma cell 

 
  

(Total for question = 1 mark) 
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Q3. 
  

Some plants have been genetically modified to express viral antigens. 

These plants are used as edible vaccines and stimulate immunity when eaten. 

Devise an investigation that a scientist could use to measure the effectiveness of  
this vaccine in mice. 

(5) 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

  

(Total for question = 5 marks) 
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Q4. 
  

Cell division can be measured using radioactive thymidine. This molecule is used in the 
synthesis of new DNA molecules. 

A scientist investigated the ability of endothelial cells to present antigens. 

The flow chart shows some of the steps involved in this investigation. 

 

Irradiation prevents cells from dividing. 
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Explain why the endothelial cells were irradiated in Step 2, before they were cultured with T 
lymphocytes and antigen. 

(2) 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

  

(Total for question = 2 marks) 
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Q5. 
  

Cell division can be measured using radioactive thymidine. This molecule is used in the 
synthesis of new DNA molecules. 

A scientist investigated the ability of endothelial cells to present antigens. 

The flow chart shows some of the steps involved in this investigation. 

 

Explain why the scientist looked for the presence of MHC molecules on the endothelial cells, 
in Step 1. 

(2) 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

(Total for question = 2 marks) 
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Q6. 
  

Cell division can be measured using radioactive thymidine. This molecule is used in the 
synthesis of new DNA molecules. 

A scientist investigated the ability of endothelial cells to present antigens. 

The flow chart shows some of the steps involved in this investigation. 

 

Explain why the T lymphocytes needed to be washed thoroughly in Step 4. 

(2) 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

(Total for question = 2 marks) 
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Q7. 
  

Cell division can be measured using radioactive thymidine. This molecule is used in the 
synthesis of new DNA molecules. 

A scientist investigated the ability of endothelial cells to present antigens. 

The flow chart shows some of the steps involved in this investigation. 

 

In this investigation, the ability of the endothelial cells to present four different types of 
antigen was assessed. 

T lymphocytes were cultured with endothelial cells and antigen. 

This was repeated using T lymphocytes cultured with endothelial cells and no antigen. 
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The graph shows the results of this investigation. 

 

(i)  Explain why T lymphocytes were cultured with and without the antigen. 

(2) 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

(ii)  Analyse the data to explain the conclusions that can be drawn from this investigation. 

(3) 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

(Total for question = 5 marks) 
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Q8. 
  

During the development of active immunity, macrophages present antigens to T helper cells. 

In an investigation into clonal selection, macrophages and T cells were isolated from two 
strains of guinea pig, strain 2 and strain 13. 

The macrophages from each strain of guinea pig were exposed to an antigen and treated 
with mitomycin. 

Mitomycin forms cross links between complementary strands of DNA. 

These macrophages were then cultured with T cells from each of the strains of guinea pig for 
72 hours. 

Radioactive thymidine was included in the culture. This molecule will become incorporated 
into DNA during DNA replication instead of thymine. 

The table shows the results of this investigation. 

 

(i)  Explain why the macrophages were treated with mitomycin. 

(3) 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  
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(ii)  Explain how radioactive thymidine becomes incorporated into the DNA. 

(2) 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

(iii)  Analyse the data to explain the results of this investigation. 

(4) 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

  

(Total for question = 9 marks) 
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Q9. 
  

Macrophages are involved in response to infection. 

Macrophages engulf bacteria by surrounding the bacteria with pseudopodia. 

The image shows a macrophage forming pseudopodia around some bacteria. 

 

The flow chart shows one theory for the formation of pseudopodia. 

 

(i)  Which diagram shows one antibody binding to the surface of a macrophage (Step 1)? 

(1) 

 

Edexcel (B) Biology A-level -  Response to Infection PhysicsAndMathsTutor.com



(ii)  Actin is a fibrous protein. 

Which row of the table describes the breakdown of actin (Step 2)? 
(1) 

 

(iii)  Explain why water flows into the part of the cell where the soluble components are 
located (Step 3). 

(2) 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

(iv)  Describe the events that take place resulting in T helper cell activation, following the 
formation of pseudopodia by the macrophages (Step 4). 

(3) 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

  

(Total for question = 7 marks) 
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Q10. 
  

During the development of active immunity, macrophages present antigens to T helper cells. 

Describe how macrophages present antigens to T helper cells. 

(2) 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

  

(Total for question = 2 marks) 
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Q11. 
  

*Macrophages are involved in response to infection. 

Macrophages engulf bacteria by surrounding the bacteria with pseudopodia. 

The image shows a macrophage forming pseudopodia around some bacteria. 

 

The flow chart shows one theory for the formation of pseudopodia. 

 

Phagocytosis by macrophages is affected by a number of factors. 

Microorganisms with a fluorescent green dye attached to them were used to measure 
phagocytosis by macrophages. 

The microorganisms were added to the macrophages and incubated. The macrophages 
were then washed and the extent to which they glowed green was determined. 

The extent of the green glow is proportional to the number of microorganisms engulfed by 
the macrophages. 
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The graphs show the results of investigations into phagocytosis by macrophages. 

 

 

 

Edexcel (B) Biology A-level -  Response to Infection PhysicsAndMathsTutor.com



Analyse the data to discuss the factors that affect phagocytosis by macrophages. 

(6) 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

  

(Total for question = 6 marks) 
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Q12. 
  

Malaria is caused by Plasmodium, a pathogenic microorganism. 

Vaccination is one of many methods being used to control malaria. 

In a study, the effectiveness of a vaccine for malaria was tested. 

The following method was used: 

 

•  samples of Plasmodium were exposed to radiation and used to make a vaccine 

•  two groups of people, A and B, were given different doses of the vaccine 

•  a third group of people, C, was used as a control 

•  one month after vaccination, all three groups of people were exposed to mosquitoes 
known to contain live Plasmodium 

•  the number of people in each group with malaria was recorded.  

The results are shown in the table. 

 

(i)  Explain why the samples of Plasmodium were exposed to radiation. 

(2) 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

(ii)  State the control treatment that was given to people in group C. 

(1) 

 .............................................................................................................................................  

 .............................................................................................................................................  
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(iii)  It was claimed that this vaccine was 100% effective. 

Analyse the data to criticise the validity of this claim. 
(3) 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

(iv)  Describe how vaccination enabled the people in group B to have active artificial 
immunity against malaria. 

(5) 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

  

(Total for question = 11 marks) 
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Q13. 
  

Infections caused by Chlamydia and human papillomavirus (HPV) are sexually transmitted. 

The HPV is a non-enveloped DNA virus. 

Chlamydia infection is caused by the bacterium, Chlamydia trachomatis. 

Some people with HPV infections have no symptoms but others develop warts and some 
types of cancer. 

Over 99% of cervical cancers are caused by HPV. 

Girls in the UK are offered an HPV vaccine. 

(i)  Explain how an HPV vaccine protects girls from developing cervical cancer. 

(3) 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

(ii)  Explain why the HPV vaccine will not protect girls from infection with Chlamydia. 

(3) 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  
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*(iii) The HPV vaccination programme is being extended to boys. 

Explain the advantages of offering the HPV vaccine to boys, as well as girls, in schools. 
(6) 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

  

(Total for question = 12 marks) 
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Q14. 
  

The rubella virus stimulates the production of antibodies in humans but usually causes only 
mild infections. 

However, infection of pregnant women can cause serious problems for the developing fetus. 

*Antibodies can be divided into five classes. 

The table gives some information about these classes of antibody. 

 

1Colostrum is the first type of milk produced by the mother following birth. 

The graph shows the levels of three of these classes of antibody produced in response to 
infection with the rubella virus. 
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Analyse the information in the table and the graph to assess the role of these five classes of 
antibody in the immune response to the rubella virus. 

(6) 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

  

(Total for question = 6 marks) 
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Q15. 
  

Vaccination against rubella has helped to reduce the incidence of infection. 

Explain the importance of vaccinating as many people as possible against rubella. 

(2) 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

  

(Total for question = 2 marks) 
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Q16. 
  

Monoclonal antibodies can be made against a wide range of different antigens. They are 
used in research and medicine. 

Monoclonal antibodies are made by fusing an antibody-producing cell with a myeloma cell. 

The diagram shows some of the steps involved in making monoclonal antibodies against 
human cancer cell antigens. 

 

Myeloma cells have the potential to divide indefinitely. 

Explain why myeloma cells are used in the production of monoclonal antibodies. 

(2) 

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

 .............................................................................................................................................  

(Total for question = 2 marks) 
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Mark Scheme 

 
Q1. 
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Q2. 
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Q3. 
  

 

  

 
 
Q4. 
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Q5. 
  

 

  

 
 
Q6. 
  

 

  

 
 
Q7. 
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Q8. 
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Q9. 
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Q10. 
  

 

  

 
 
Q11. 
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Q13. 
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Q14. 
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Q15. 
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Q16. 
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