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Activity 

Influenza virus 

Martin Rowland 

The questions in this worksheet relate to Dr Saira Hussain’s article Fighting flu. 

Questions 
1 The flu virus and the human immunodeficiency virus (HIV) are both classed as retroviruses. Explain 

why. [1 mark] 

2 Use the diagram in Figure 3 of Dr Hussain’s article and your own knowledge of the HIV to give: 

(a) one way in which the content of the two virus particles is different [1 mark] 

(b) one way in which the content of the two virus particles is the same [1 mark] 

3 The surface of a flu virus is studded with the glycoproteins haemagglutinin and neuraminidase. 

(a) Define the term glycoprotein. [2 marks] 

(b) Give two functions of haemagglutinin [2 mark]. 

(c) Describe the function of neuraminidase [2 marks]. 

4 A flu virus particle has a diameter of 80 to 120 nm. Express this range of values in metres, giving 

your answer in standard notation. [1 mark] 

5 Some enzymes within a flu virus degrade mRNA in the cytoplasm of the host cell. Suggest two ways 

in which this destruction benefits the flu virus. [2 marks] 

6 Human cells have RNA proofreading enzymes that associate with DNA-dependent RNA 

polymerase. They do not have similar enzymes that associate with RNA-dependent RNA polymerase. 

Use this information and information from Dr Hussain’s article to explain why every flu virus produced 

by an infected human cell is likely to be a mutant. In influenza A, the eight genome segments 

comprise just over 13,500 bases of RNA. [2 marks] 

7 Antigenic shift results in changes to flu virus populations that are faster and more dangerous than 

those caused by antigenic drift. Explain why. [5 marks] 

8 Suggest three properties of a flu virus that increase the likelihood of a flu pandemic. [3 marks]  

9 The haemagglutinin of a flu virus binds to sialic acid attached to galactose in the glycoprotein 

forming part of the cell-surface receptor of a target cell within the host. 

The table below provides information about the way in which sialic acid binds to galactose in the 

surface receptors of three animals. 
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Host animal Location of target cells Way in which sialic acid binds to galactose 

Duck Epithelial cells of gut -2,3 linkage of sialic acid to galactose 

Human Epithelial cells of trachea -2,6 linkage of sialic acid to galactose 

Pig Epithelial cells of trachea -2,3 and -2,6 linkage of sialic acid to galactose  

The diagram below represents an -2,3 linkage between sialic acid and galactose. 

 

 

 

 

 

 

 

 

 

Use information in the table to suggest why several flu pandemics originated in areas in which ducks 

and pigs were farmed together. [5 marks] 
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Answers 

1 Their genomes consist of RNA, not DNA. 

2 To gain the mark, each answer must refer to both viruses. 

   (a) The flu virus has seven/eight strands of RNA, but HIV has two strands of RNA. (1 mark) 

   (b) They both contain RNA polymerase. (1 mark) 

3 (a) A protein with sugars/oligosaccharides attached to it. (1 mark) 

        The attachment is by covalent bonds. (1 mark) 

   (b) Attaches to receptors on surface membranes of epithelial cells. (1 mark) 

        Fuses the viral envelope with the membrane surrounding the endosome. (1 mark) 

   (c) Allows release of new viral particles. (1 mark) 

        By hydrolysing glycoproteins in cell-surface membrane of host cell. (1 mark) 

4 Range shown as 8 × 10−8 to 1.2 × 10−7 m (1 mark) 

5 Releases RNA nucleotides to be used making more viral RNA. (1 mark) 

   Limits translation of host’s mRNA, so more viral RNA made. (1 mark) 

6 The error rate of RNA-dependent RNA polymerase is about 1 in 10 000 bases. (1 mark) 

   This is about the length of the genome of the flu virus. (1 mark) 

7 A valid answer will contain five of the following. 

• Antigenic shift results from mixing of RNA from two or more strains of flu virus. (1 mark) 

• So results in a virus with a novel genome. (1 mark) 

• So novel virus produced immediately. (1 mark) 

• To which people have no immunity. (1 mark) 

• Antigenic drift results from errors in RNA production. (1 mark) 

• Genetic change likely to be at the level of a single base substitution. (1 mark)  

• So only small change to genome in every ‘generation’. (1 mark)  

8 Virus has novel antigenicity. (1 mark) 

   Virus will replicate successfully in cells of human airways. (1 mark) 

   Virus will transmit efficiently between people. (1 mark) 

9 A valid answer will contain five of the following. 

• -2,3 and -2,6 bonding result in different shapes of sialic acid-galactose (residue). (1 mark) 

• So a different/specific haemagglutinin molecule must bind to each. (1 mark) 

• Haemagglutinin that binds to duck cells will not bind to human cells. (1 mark) 

• Pig cells can be infected by flu virus with haemagglutinin that binds to duck cells and flu virus 

that binds to human cells. (1 mark) 
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• Mixing of viral RNA/antigenic shift occurs in pig cells. (1 mark) 

• Producing novel flu virus that can infect humans. (1 mark)  


