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 4. DNA sequences can undergo mutations, which can affect the protein produced.

The diagram shows the proteins produced from an unmutated sequence and from the 
sequences following two different mutations.

original gene

unmutated missense nonsense

protein X protein Y protein Z

The sizes of the proteins can be compared using gel electrophoresis. Smaller proteins travel 
further in the gel.

Which of the following diagrams show the results of gel electrophoresis of proteins X, Y and 
Z?

XA Y Z XB Y Z

XC Y Z XD Y Z

well

protein
band

gel

 5. The list describes methods of gene transfer in organisms.

1. Coat colour gene transferred by sexual reproduction in hamsters.

2. Ethanol tolerance gene transferred by asexual reproduction in yeast.

3. Antibiotic resistance gene transferred between bacteria of the same generation.

Which of these methods are examples of horizontal gene transfer?

A 1 only

B 3 only

C 1 and 2 only

D 2 and 3 only
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