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[0 O The DNA sequence of a gene determines the amino acid sequence of its encodedprotein. It is very important
that the DNA sequence is preserved because alter-ations to the amino acid sequence may affect the ability of the
protein to function,which in turn may have a deleterious effect on the organism. Alterations to theDNA sequence
do occur as a result of the action of a number of chemical andphysical agents on DNA and also due to rare errors in
DNA replication. Thesechanges are known as mutations. Once introduced, the DNA sequence changesare made
permanent by DNA replication and are passed on to daughter cellsfollowing cell division.[J [0 Two important
terms that describe an organism carrying a mutation are 8eno-type and phenotype. Genotype is used to describe
the mutation and the gene itoccurs in. Phenotype describes the effect on the organism of the mutation. Anorganism
that displays the usual phenotype for that species is called the wild-type. An organism whose usual phenotype has
changed as the result of amutation is called a mutant. Mutations occur in two forms: point mutationswhich involve
a change in the base present at any position in a gene, and grossmutations which involve alterations of longer
stretches of DNA sequence. Thelocation of the mutation within a gene is important. Only mutations that
occurwithin the coding region are likely to affect the protein. Mutations in noncodingor intergenic regions do not
usually have an effect.[] [ Point mutations fall into a number of categories, each with different consequencesfor the
protein encoded by the gene.Missense mutationsC] [J These point mutations involve the alteration of a single base
which changes acodon such that the encoded amino acid is altered [J Fig. lal] . Such mutationsusually occur inone
of the first two bases of a codom The redundancy [ degen-eracy[] of the genetic code means that mutation of the
third base is less likely tocause a change in the amino acid. The effect of a missense mutation on theorganism varies.
Most proteins will tolerate some change in their amino acidsequence. However, alterations of amino acids in parts
of the protein that areimportant for structure or function are more likely to have a deleterious effect andto produce
a mutant phenotype.[] [0 Nonsense mutationst] [J These are point mutations that change a codon for an amino
acid into a termina-tion codon [ Fig. Ib(] . The mutation causes translation of the messenger RNA to
endprematurely, resulting in a shortened protein which lacks part of its carboxyl-terminal region. Nonsense
mutations usually have a serious effect on the activityof the encoded protein and often produce a mutant
phenotype.[] [0 Frameshift mutationsd [ These result from the insertion of extra bases or the deletion of existing
bases fromthe DNA sequence of a gene. If the number of bases inserted or deleted is not amultiple of three the
reading frame will be altered and the ribosome will read adifferent set of codons downstream of the mutation,
substantially altering theamino acid sequence of the encoded protein [ Fig. IcO . Frameshift mutationsusually have
a serious effect on the encoded protein and are associated withmutant phenotypes.
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