MUTATIONS
Mutations are what happens when DNA get damaged. The sequence of the bases A, C, T and G tells the ribosomes the correct order to assemble the amino acids in order to make polypeptides. A,C,T and G spell out 3 letter words, or “codons”, each of which represents one amino acid. Spelling mistakes can result in the wrong amino acid being used, and this will change the kind of protein produced.
There are quite a variety of different sorts of spelling mistakes that can be made. Look at the following sentence and the six copies of it. Ring any mistakes that you find. Underneath the copy, describe what is wrong with it.

Original:
The quick brown fox jumped over the lazy dogs

Copy 1:
The quick brown ox jumped over the lazy dogs

What’s wrong? ………………………………………………………………………………………………………..

Copy 2:
The quick brown fox jumped over the lazy dougs

What’s wrong? ………………………………………………………………………………………………………..

Copy 3:
The quick brown fox jumped over the lazy hogs

What’s wrong? ………………………………………………………………………………………………………..

Copy 4:
The quick brown fox depmuj over the lazy dogs

What’s wrong? ………………………………………………………………………………………………………..

Copy 5:
The quick brown fox jumped the lazy dogs

What’s wrong? ………………………………………………………………………………………………………..

Copy 6:
The quick brown fox fox jumped over the lazy dogs

What’s wrong? ………………………………………………………………………………………………………..

Types of mutation

Mutations are described in terms of what is wrong with the DNA

Read the definitions of the following types of mutation and then identify which copy on the previous page is an example of each mutation.

SUBSTITUTION:
a base is replaced with the wrong one

INSERTION:

one or more extra bases are added

DUPLICATION:

when a base or bases get repeated

DELETION:

when a base or bases get(s) left out

INVERSION:

when some of the sequence is back to front

Some mutations are more important than others – they might completely change the meaning of a gene resulting in a disastrously mutated protein. Other mutations don’t really matter – they might result in a very small change, such as a different eye colour – and many mutations have no effect at all. Some mutations are even beneficial, resulting in proteins that actually work better than the original, but these are very rare.

Most mutations occur because mistakes are made when DNA is copied during cell division. The frequency of mutations is increased by some chemicals, for example tar in cigarette smoke, and by radiation, such as UV light.

Now let’s look at the effects of mutation on actual DNA sequences and the proteins they code for.

Use your copy of the full triplet code to figure out what amino acid sequence you would get from this DNA sequence…
AGGGAGTATCGAGAGTTT

Amino acid sequence

	
	
	
	
	
	


Now look at each of these DNA strands. For each one, say what kind of mutation it is and decode the mutant DNA to see what effect the mutation has had…

Mutant 1

AGGGAGTATCGAGAGTTC

Amino acid sequence

	
	
	
	
	
	


Mutant 2

AGGAGTATCGAGAGTTT

Amino acid sequence

	
	
	
	
	
	


Mutant 3

AGGGATTATCGAGAGTTT

Amino acid sequence

	
	
	
	
	
	


Outline the seriousness, or otherwise, of each of the three mutations, explaining your answers…

