The occurrence of mutations in DNA, if left unrepaired, would have serious
consequences for both the individual and subsequent generations. The
stability of DNA is dependent upon continuous DNA repair by a number of
different mechanisms (Table 2.7). Some types of DNA damage can be
repaired directly. Examples include the dealkylation of O6-alkyl guanine or the
removal of thymine dimers by photoreactivation in bacteria. The majority of
DNA repair mechanisms involve cleavage of the DNA strand by an
endonuclease, removal of the damaged region by an exonuclease, insertion
of new bases by the enzyme DNA polymerase, and sealing of the break by
DNA ligase.
Nucleotide excision repair (NER) removes thymine dimers and large
chemical adducts. It is a complex process involving over 30 proteins which
remove fragments of approximately 30 nucleotides. Mutations in at least eight
of the genes encoding these proteins can cause Xeroderma pigmentosum (p.
288), which is characterized by extreme sensitivity to UV light and a high
frequency of skin cancer. A different set of repair enzymes is utilized to excise
single abnormal bases (base excision repair or BER), with mutations in the
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