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4 Haemoglobin is a protein that carries oxygen in the blood of all mammals. The structure of haemoglobin 
can vary slightly between species. 

Fig. 4.1 shows a llama, a relative of the camel.  

 
Fig. 4.1 

x Llamas live at high altitudes and camels live at low altitudes. 
x At high altitudes the partial pressure of oxygen is low. 
x Llama and camel haemoglobin consists of 2 α subunits and 2 β subunits. 
x Each subunit contains a haem group and is able to bind to one molecule of oxygen. 
x In the β subunits, one amino acid present in camel haemoglobin has been replaced by a different 

amino acid in llama haemoglobin. 
 
Fig. 4.2 shows dissociation curves for llama haemoglobin and camel haemoglobin. 
 

 
Fig. 4.2 

  
 (a) (i) State the partial pressure of oxygen that results in a saturation of 50% in llama haemoglobin. 

   

 
 

Answer……………………………………… [1] 
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  (ii) Explain why it is important for the survival of the llama that the llama haemoglobin 
dissociation curve is to the left of the camel haemoglobin dissociation curve. 

  …………………………………………………………………………………………………... 

  …………………………………………………………………………………………………... 

   …………………………………………………………………………………………….     [2] 
    

 
 

 (b)* Describe how the structure of llama haemoglobin is likely to be different from that of camel 
haemoglobin with reference to the four levels of protein structure.                                                   [6] 

  ………………………………………………………………………………………………………… 

  ………………………………………………………………………………………………………… 

  ………………………………………………………………………………………………………… 

  ………………………………………………………………………………………………………… 

  ………………………………………………………………………………………………………… 

  ………………………………………………………………………………………………………… 

  ………………………………………………………………………………………………………… 

  ………………………………………………………………………………………………………… 

  ………………………………………………………………………………………………………… 

  ………………………………………………………………………………………………………… 

  ………………………………………………………………………………………………………… 

  ………………………………………………………………………………………………………… 

  ………………………………………………………………………………………………………… 

  ………………………………………………………………………………………………………… 

  ………………………………………………………………………………………………………… 

  

 

Additional answer space if required.   

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………
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…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

…………………………………………………………………………………………………………

………………………………………………………………………………………………………… 

  
(c) 

 
Collagen is a fibrous protein. 
State three properties of a fibrous protein that are different from those of a globular protein. 

 

  1………………………………………………………………………………………………………… 

  2………………………………………………………………………………………………………… 

  3………………………………………………………………………………………………………… 
    [3] 

 

 (d) A vet is concerned that a llama is unwell. The vet suspects there may be haemoglobin in the urine of 
the llama. 
 
Explain how the vet could confirm this suspicion? 

  ………………………………………………………………………………………………………… 

  ………………………………………………………………………………………………………… 

  ………………………………………………………………………………………………………… 

  ……………………………………………………………………………………………….…         [2] 
 
 
  


