
Questions 
 
Q1. 
  

Hypoxia is an inadequate supply of oxygen to tissues and cells that restricts their function. 

The body responds to hypoxia by releasing hypoxia-inducible transcription factors (HIF). 

Investigations have shown that one effect of HIF is an increase in the rate of glycolysis in the 
affected cells. 

(i)  Explain how HIF could result in an increase in the rate of glycolysis. 

(2) 

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

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

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

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

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

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

(ii)  Explain why cells need to respond to hypoxia with an increase in the rate of glycolysis. 

(4) 

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

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

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

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

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

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

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

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

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

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

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

 .............................................................................................................................................  
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(iii)  The graph shows the changes in levels of two HIFs, HIF-1 and HIF-2, before and during 
hypoxia. 

 

Compare and contrast the changes in the levels of HIF-1 and HIF-2 during hypoxia. 
(2) 

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

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

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

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

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

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

(iv)  Explain the changes in levels of HIF-1 and HIF-2 during hypoxia. 

(2) 

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

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

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

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

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

  

(Total for question = 10 marks) 
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Q2. 
  

Epigenetic modifications are involved in the development of an embryo. 

The graph shows the changes in DNA methylation during the development of an embryo 
from a zygote. 

 

(i)  State the meaning of the term DNA methylation. 

(1) 

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

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

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

(ii)  Describe the differences between totipotent, pluripotent and multipotent 

stem cells during the development of an embryo. 
(3) 

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

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

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

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

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

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

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

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

 .............................................................................................................................................  
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(iii)  Analyse the graph to explain why DNA methylation is involved in the development of an 
embryo. 

(2) 

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

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

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

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

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

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

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

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

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

  

(Total for question = 6 marks) 
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Q3. 
  

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. 

 

Epigenetic modification is involved in the formation of the antibody-producing cells. 

Describe epigenetic modification. 

(3) 

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

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

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

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

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

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

(Total for question = 3 marks) 
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Q4. 
  

A molecule of tRNA is made from a precursor molecule that is modified. Modification 
includes splicing, trimming and attachment of new nucleotides. 

The diagram shows a precursor molecule for a tRNA specific for the amino acid proline, and 
a tRNA molecule specific for the amino acid proline. Some of the bases are shown in each 
diagram. 

 

Describe how this precursor molecule is modified to produce a tRNA molecule specific for 
the amino acid proline. 

(3) 

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

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

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

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

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

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

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

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

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

  

(Total for question = 3 marks) 
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Mark Scheme 

 
Q1. 
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Q2. 
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Q3. 
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Q4. 
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