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 The genetic information that guides the development,
metabolism and reproduction of all living organisms and many
viruses resides in the DNA. This biological information is
stored in the DNA molecule as combinations of sequences that
are formed by purine and pyrimidine bases attached to the
deoxyribose sugar.

 The two strands of DNA run in opposite directions in an
antiparallel fashion and are held together by hydrogen bonds
between nucleotides across the strands.

 In the 1950s and the early 1960s, it was generally accepted that
DNA is a very sturdy molecule. Nothing else was expected of
the chemical entity which manages to maintain large swathes
of information, generation after generation, through millions
of years.

DNA REPAIR



 The first inroads into unraveling the phenomenon of DNA 
repair was made by Tomas Lindahl. His attempts to work 
with RNA were strife with perils since it was extremely 
sensitive to thermal and pH fluctuations. 

 Even though it is known that RNA is less stable than DNA, 
Lindahl found it odd that DNA was believed to be so much 
more resilient than the former.

 The loss or damage of genetic information leads to serious 
consequences. The protection of DNA and thereby the 
maintenance of the genome is indispensable for all living 
organisms.

 All processes that detect DNA damage and are involved in 
the correction of these errors are broadly referred to as 
DNA repair. DNA can undergo damage due to intrinsic 
(endogenous damage) or extrinsic factors (exogenous 
damage).



 Exogenous damage is caused by external factors such as UV
radiation, high energy radiation such as X-rays and gamma rays,
mutagenic chemicals and viruses.

 Different types of DNA repair mechanisms are involved in the
restoration of the genetic information, depending on the type of
damage sustained by the DNA.

 Thus the replication errors and mutation caused by various
mutagens where DNA based sequences are altered can be
restored because most of the microorganisms has to survive
hence, they have ability to repair change in the sequence that
might be lethal. DNA repairing process is accomplished by
following methods:
1) Direct repair/Photorepair
2) Excision repair /Dark repair
3) Mismatch repair
4) Recombinational repair
5) The SOS repair



 Besides Proofreading by replication enzymes (DNA
polymerase can remove an incorrect nucleotide
immediately after its addition to the growing end of
the chain) Repair in E.coli is best understood example.



1. Direct Repair /Photo Repair :

 This DNA repair process is also known as photoreactivation

 Since Ultraviolet light is a physical mutagen and can induce mutation.
Ultra violet radiation (254 nm) causes formation of pyrimidine dimers
(cyclobutane ring), when two pyrimidine bases occurs together in single
strand of DNA.

 Thymine dimer is most common one but cytosine dimer as well as
thymine-cytosine may also occurs. Thymine dimer is a state in which two
adjacent thymine molecules are chemically joined distorting the structure
of DNA, so that impeding transcription and replication process.



 This pyrimidine dimer formation is lethal to the
cell unless it is corrected. A repair mechanism
known as photo reactivation can repair this
mutation.

 When UV radiated population of bacteria is
subsequently exposed to visible light of wave
length of 300-450nm, the survival rate increases
and frequency of mutation decreases. This is due
to activation of photo reactivating
enzyme photolyase, which splits thymine dimer.





 Thymine dimers are alkylated bases often are
corrected by direct repair. Photoactivation is the repair
of thymine dimer by splitting them a part into separate
thymine with the help of visible light.

 It is a photo chemical reaction catalyzed by the
enzyme photolyase. Methyl's and some other alkyl
groups that have been added to o6 position of guanine
can be removed with the help of enzyme known as
alkyltransferase or methyl guanine methyltransferase.

 Thus the damage to guanine from mutagens such as
methyl-nitrosoguanidine can be repaired directly.






