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DNA Damage, Repair, and Consequences
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Repair of UV induced pyrimidine dimers.

Through photo reactivation or light repair, UV light induced thymine (other pyrimidines) dimmers are reverted
directly to the original form by exposure to near-UV light in the wavelength range from 320 to 370 nm. Photo
reactivation occurs when an enzyme called photolyase is activated by a photon of light and splits the dimmers
apart. strains with mutations in the phr gene are defective in light repair. Photolyase has been found in bacteria
and in simple eukaryotes but not in humans.

Repair of alkylation damage

Alkylating agents transfer alkyl groups (usually methyl or ethyl groups) onto the bases. In E. coli this alkylation

damage is repaired by an enzyme called O methylguanine methyl transferase. This enzyme removes methyl

groups from guanine, thereby changing the base back to its original form. Similar specific systems exist to repair
alkylated thymines. Mutations of the genes encoding this repair enzymes results in a much higher rate of £

spontaneous mutation. =




Base excision repair (BER)

damaged single bases or nucleotide are most commonly
repaired by removing the base or the nucleotide involved and
then inserting the correct base or nucleotide. In base excision
repair, repair glycosylases enzyme removes the damaged base
from the DNA by cleaving the bond between base and
deoxyribose sugars.

These enzymes remove a single nitrogenous base to create an
apurinic or apyrimidinic site (AP site).

Enzymes called AP endonucleases nick the damaged DNA
backbone at the AP site.

DNA polymerase then removes the damaged region using its 5’
to 3’ exonuclease activity and correctly synthesizes the new
strand using the complementary strand as a template.

The gap is then sealed by enzyme DNA ligase.

Base excision repair
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1.wo UvrA proteins form a dimer and they both have ATPase/GTPase activity.

2.The UvrA dimer binds with a UvrB dimer and forms a complex that is able to detect DNA damage. The UvrA
dimer functions as the unit responsible for the detection of DNA damage, probably through a mechanism of
detecting distortions in the DNA double helix.

3.Upon binding of the UvrA,B, complex to a putative damaged site, the DNA wraps around UvrB

4.The UvrA dimer leaves and a UvrC protein comes in and binds to the UvrB and, hence, forms a new UvrBC
complex.

5.UvrC is responsible for cleaving the nucleotides either side of the DNA damage. It cleaves a phosphodiester
bond four nucleotides downstream of the DNA damage, and cleaves a phosphodiester bond eight nucleotides
upstream of the DNA damage and creates a twelve nucleotide excised segment.

6.DNA helicase Il (sometimes called UvrD) then comes in and removes the excised segment by removing the
base pairing. The UvrB still remains in place even though UvrC has disassociated at this stage, as UvrB may be
involved to prevent the reannealing of the excised DNA.

7.DNA polymerase | comes in and fills in the correct nucleotides sequence, kicking off UvrB in the process, and

the last phosphodiester bond is completed by DNA ligase.
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https://en.wikipedia.org/wiki/Phosphodiester_bond
https://en.wikipedia.org/wiki/Phosphodiester_bond
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Mismatch repair systems
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https://en.wikipedia.org/wiki/Mismatch_repair




