
Questions 
 
Q1. 
  

There are three different types of haemoglobin in the blood of an adult human. Each 
haemoglobin molecule is composed of four polypeptide chains. 

The table shows information about these types of haemoglobin. 

 

Calculate the ratio of polypeptide chains present in the blood of an adult human. 

(3) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Answer ...........................................................  

  

(Total for question = 3 marks) 
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Q2. 
  

Collagen is a structural protein found in connective tissue. 

Hydroxyproline and proline are components of collagen. 

The graph shows the effect of temperature on the helical structure of collagen with 
hydroxyproline and collagen without hydroxyproline. 

 

(i)  Analyse the data to explain the importance of hydroxyproline in the structure of collagen. 

(2) 

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

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

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

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

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

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

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

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

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

Edexcel (B) Biology A-level -  Proteins PhysicsAndMathsTutor.com



(ii)  The table shows information about the skin collagen of three animals and the body 
temperature of each animal. 

 

The thermal stability of collagen is described by its shrinkage temperature (Ts). This is the 
temperature at which 50% of the helical structure is lost. 
Analyse the data in the graph and the table to comment on the stability of collagen in 
these animals. 

(4) 

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

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

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

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

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

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

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

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

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

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

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

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

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

  

(Total for question = 6 marks) 
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Q3. 
  

During mitosis, microtubules form the spindle. 

These microtubules are made of a protein called tubulin. 

Individual tubulin molecules are globular with a diameter of 25 nm. 

Thousands of tubulin molecules are assembled together to form long, hollow microtubules. 

(i)  Describe the differences between a fibrous protein and an individual tubulin molecule. 

(2) 

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

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

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

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

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

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

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

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

(ii)  A microtubule is 40 μm in length. 

Calculate how many times longer this microtubule is than a single tubulin molecule. 
(2) 

 
 
 
 
 

Answer ...........................................................  

  

(Total for question = 4 marks) 
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Q4. 
  

Answer the question with a cross in the box you think is correct . If you change 
your mind about an answer, put a line through the box  and then mark your new 
answer with a cross . 

The photographs show a black cat and a Siamese cat. 

 

The pigment melanin causes the fur to turn black.  
This pigment is produced by tyrosinase, an enzyme coded by the TYR gene. 

 

Siamese cats have a mutation in their TYR gene.  
This changes the secondary and tertiary structures of tyrosinase. 

(i)  Which of the following shows the type of bonding involved in both the 

secondary and tertiary structures of a protein? 
(1) 

   A    hydrogen only 
   B    hydrogen and ionic 
   C    ionic and disulfide 
   D    ionic only 

 
(ii)  Explain why the cooler regions of a Siamese cat have dark coloured fur and the 

warmer regions have lighter coloured fur. 
(3) 

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

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

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

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

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

(Total for question = 4 marks) 
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 Q5. 
  

Answer the question with a cross in the box you think is correct . If you change 
your mind about an answer, put a line through the box  and then mark your new 
answer with a cross . 

The diagram shows the tertiary structure of a molecule of the enzyme RNase. 

 

(i)  Which chemical group is found at position X? 

(1) 
   A    amino 
   B    carboxyl 
   C    hydroxyl 
   D    nitrate 

 
(ii)  Give the meaning of the term tertiary structure of a protein. 

(2) 

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

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

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

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

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

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

  

(Total for question = 3 marks) 
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Q6. 
  
A student investigated the effect of three inhibitors on the growth of pollen tubes. 

Pollen grains were incubated in a control medium. 

In addition, some pollen grains were also incubated in three media, each containing one 
inhibitor. 

The inhibitors used were actinomycin D (act D), cycloheximide (CHX) and cytochalasin B 
(CB). 

The results of this investigation are shown in the graph. 

 

The student made the following conclusions from these results: 

 
Conclusion 1: all three inhibitors affected pollen tube growth  
 
Conclusion 2:  pollen grown in CB grew the slowest  
 
Conclusion 3:  the control result was the least repeatable  
 
Conclusion 4:  more pollen grains germinated in the control group 

 
(i)  Actinomycin D (act D) inhibits transcription. 

Explain why pollen tubes could still grow in the presence of act D. 
(2) 

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

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

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

 .............................................................................................................................................  
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(ii)  Cycloheximide inhibits translation. 

Describe the process of translation. 
(4) 

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

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

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

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

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

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

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

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

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

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

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

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

(iii)  Cytochalasin B prevents the addition of monomers in the synthesis of the protein actin. 

Describe how monomers are bonded to a polypeptide chain during the synthesis of actin. 
(2) 

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

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

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

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

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

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

  

(Total for question = 8 marks) 
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Q7. 
  
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) 
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(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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Q8. 
  

Cattle with bovine spongiform encephalopathy (BSE) have microscopic holes in their brain 
tissue. 

This disease involves the misfolding of proteins which then form clumps. 

Clumps of misfolded proteins can be seen with an electron microscope. 

The misfolded proteins have a changed secondary structure. Therefore they cannot be 
digested by some protease enzymes. 

(i)  Describe what is meant by the secondary structure of a protein. 

(2) 

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

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

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

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

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

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

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

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

(ii)  Explain why the misfolded protein cannot be digested by some protease enzymes. 

(3) 

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

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

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

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

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

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

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

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

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

  

(Total for question = 5 marks) 

Edexcel (B) Biology A-level -  Proteins PhysicsAndMathsTutor.com



  

 
 
Q9. 
  

Peptide hormones and steroid hormones are synthesised by endocrine glands. 

Peptide hormones are transported dissolved in blood plasma. They bind to specific receptor 
molecules on the cell surface membranes of their target organs. 

Explain how the primary structure of a peptide hormone determines its properties. 

(4) 

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

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

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

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

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

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

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

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

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

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

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

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

  

(Total for question = 4 marks) 
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Q10. 
  
Peptide hormones and steroid hormones are synthesised by endocrine glands. 

Peptide hormones are transported dissolved in blood plasma. They bind to specific receptor 
molecules on the cell surface membranes of their target organs. 

Some peptide hormones are nonapeptides. 

The table shows the amino acid sequences of three types of nonapeptide: A, B and C. 

 

(i)  Compare and contrast the amino acid sequence of these three nonapeptides. 

(3) 

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

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

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

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

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

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

(ii)  Explain why the DNA base sequences coding for these three nonapeptides are more 
variable than their amino acid sequences. 

(3) 

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

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

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

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

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

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

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

(Total for question = 6 marks) 
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Q11. 
  

Leeches are parasites that feed by sucking blood. When they bite, they secrete saliva into 
the wound. The saliva contains a globular protein called hirudin. 

Explain why this protein is soluble in water. 

(3) 

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

  

(Total for question = 3 marks) 
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Q12. 
  
Insulin is a protein that is composed of two polypeptide chains, chain A and chain B. 

The diagram shows the amino acid sequence of these two polypeptide chains and some of 
the bonds involved in the folding of this protein. 

 

Cysteine (Cys) is one type of amino acid found in insulin. 

The presence of cysteine in insulin is important in determining the structure of this protein. 

The R group of cysteine is: 

 

(i)  Draw a diagram to show the structure of the amino acid cysteine. 

(3) 

 
 
 
 
 
 
 
 
(ii)  Name the covalent bond labelled C in the diagram. 

(1) 

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

(Total for question = 5 marks) 
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 Q13. 
  

The photograph shows sweet red peppers growing on a plant. 

 

Unripe sweet red peppers contain the enzyme catalase. As these peppers ripen, the activity 
of catalase decreases. 

The equation summarises the reaction catalysed by catalase. 

 

The diagram shows the structure of catalase. 

 

Explain why the enzyme catalase is described as having a tertiary and quaternary structure. 

(3) 

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

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

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

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

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

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

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

(Total for question = 3 marks) 
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Q14. 
  

Answer the question with a cross in the box you think is correct . If you change 
your mind about an answer, put a line through the box  and then mark your new 
answer with a cross . 

The diagram shows two amino acids found in the primary sequence of collagen. 

 

(i)  Which is the R-group for alanine? 

(1) 
   A    CH3 
   B    COOH 
   C    H 
   D    NH2 

 
(ii)  Draw the products of a condensation reaction between glycine and alanine. 

(2) 

 
 
 
 
 
 
 
 
 
(iii)  Describe the structure of collagen. 

(3) 

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

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

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

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

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

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

(Total for question = 6 marks) 
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Q15. 
  

Antibiotics can affect bacteria. 

The table describes the mode of action of four antibiotics. 

 

Mutations in the DNA of bacteria can enable them to be resistant to antibiotics. 

(i)  A single bacterium can produce 2 × 1010 new cells per day by cell division. 

The mean mutation rate in one day is 1 in 10 million new cells produced. 
Calculate the mean number of bacteria with mutations that could be produced in one day 
from a single bacterium. 

(2) 

 
 
 
 
 

Answer ...........................................................  

(ii)  Explain how bacteria may become resistant to streptomycin if a mutation changes the 
primary structure of a protein. 

(3) 

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

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

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

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

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

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

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

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

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

  

(Total for question = 5 marks) 
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Q16. 
  

Some of the cells in the pancreas secrete proteins. 

The diagram represents a pancreatic cell. 

 

The secreted proteins are made from amino acids. 

Two amino acids join together to form a dipeptide. 

Draw a diagram to show the structure of a dipeptide. 

(3) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

(Total for question = 3 marks) 
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Q17. 
  

Mitochondria can be extracted from liver cells. 

In order to monitor the purification of a sample of mitochondria,  
a protein concentration : enzyme activity ratio can be determined. 

Describe the structure of a globular protein. 

(2) 

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

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

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

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

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

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

  

(Total for question = 2 marks) 
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Q18. 
  

The egg of a hen contains albumin, a globular protein. 

Describe the tertiary structure of a globular protein. 

(3) 

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

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

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

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

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

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

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

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

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

  

(Total for question = 3 marks) 
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Q19. 
  

Collagen is a structural protein found in connective tissue. 

The diagram shows the components of a typical collagen fibre. 

 

(i)  Explain the significance of repeating sequences of amino acids in the formation of 
tropocollagen. 

(2) 

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

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

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

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

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

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

(ii)  Which of the following bonds holds the 3 polypeptide chains together in the 
tropocollagen? 

(1) 

   A    ester 

   B    glycosidic 

   C    hydrogen 

   D    peptide 

 
  

(Total for question = 3 marks) 
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Q20. 
  

Polyphenol oxidase is an enzyme found in many plant cells. 

This enzyme catalyses the following reaction 

 

This reaction causes cut fruit to turn brown when exposed to air. 

Plant breeders have developed a grape variety that produces inactive polyphenol oxidase. 

The bonding in this enzyme is changed and this prevents the juice from turning brown. 

(i)  Which of the following bonds are used to form the tertiary structure of enzymes? 

(1) 

   A    hydrogen, glycosidic and ester 

   B    hydrogen, ionic and disulfide 

   C    ionic, glycosidic and disulfide 

   D    ionic, disulfide and ester 

 
(ii)  The base sequence of this polyphenol oxidase gene is different in this grape variety. 

Explain how this leads to the production of inactive enzyme. 
(3) 

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

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

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

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

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

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

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

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

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

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

  

(Total for question = 4 marks) 

  

Edexcel (B) Biology A-level -  Proteins PhysicsAndMathsTutor.com



Mark Scheme 
 
Q1. 
  

 
  
 
 
Q2. 
  

 

Edexcel (B) Biology A-level -  Proteins PhysicsAndMathsTutor.com



 

  

 
 
Q3. 
  

 

Edexcel (B) Biology A-level -  Proteins PhysicsAndMathsTutor.com



 

  

 
 
Q4. 
  

 

 

  

Edexcel (B) Biology A-level -  Proteins PhysicsAndMathsTutor.com



 
 
Q5. 
  

 

 

  

 
 
Q6. 
  

 

Edexcel (B) Biology A-level -  Proteins PhysicsAndMathsTutor.com



 

 

  

 
 
Q7. 
  

 

Edexcel (B) Biology A-level -  Proteins PhysicsAndMathsTutor.com



 

 

 

  

 
 

Edexcel (B) Biology A-level -  Proteins PhysicsAndMathsTutor.com



Q8. 
  

 

 

  

 
 

Edexcel (B) Biology A-level -  Proteins PhysicsAndMathsTutor.com



Q9. 
  

 

  

 
 
Q10. 
  

 

Edexcel (B) Biology A-level -  Proteins PhysicsAndMathsTutor.com



 

  

 
 
Q11. 
  

 

  

 
 

Edexcel (B) Biology A-level -  Proteins PhysicsAndMathsTutor.com



Q12. 
  

 

 

  

 
 
Q13. 
  

 

  

 
 

Edexcel (B) Biology A-level -  Proteins PhysicsAndMathsTutor.com



Q14. 
  

 

  

 
 

Edexcel (B) Biology A-level -  Proteins PhysicsAndMathsTutor.com



Q15. 
  

 

 

  

 
 

Edexcel (B) Biology A-level -  Proteins PhysicsAndMathsTutor.com



Q16. 
  

 

  

 
 
Q17. 
  

 

  

 
 

Edexcel (B) Biology A-level -  Proteins PhysicsAndMathsTutor.com



Q18. 
  

 

  

 
 
Q19. 
  

 

 

  

 
 

Edexcel (B) Biology A-level -  Proteins PhysicsAndMathsTutor.com



Q20. 
  

 

 

  

 
 

Edexcel (B) Biology A-level -  Proteins PhysicsAndMathsTutor.com




