
Lecture 13 – Transcription 
 
What is a mutation? For children to inherit a mutation, 
where in the body must that mutation occur? What risks are 
associated with a mutation in another part of the body? 
Mutation is when a gene is damaged or changed in such a way that 
the genetic message is altered 
For a mutation to be inherited the mutation must be in the sex 
chromosomes 
Mutations in other parts of the body can be cancerous if enough 
mutations are accumulated 
 
What are some causes of DNA damage?  
Radio and chemotherapy, uv light, replication errors, alkylating 
agents. 
 
What sort of mutation requires repair by the mismatch repair 
process? Draw a small segment of DNA with a mismatch. 
What are some of the causes of a mismatch?  
Mismatch repair could be used to repair errors that occurred during 
replication that were not corrected by polymerase, deamination, or 
depurination 
Mechanism – atp is used to create a knick in the strand of dna and 
remove a large gap of bases. polymerase will come along and re 
add the correct bases. How does the cell know which of the strands 
has the correct base? The cell will observe which of the two strands 
are methylated. The new strand would not have been methylated 
yet and the template strand would be methylated, hence the cell 
will replace the base pair on the new strand. 
 
What is the importance of the fact that the new strand of 
DNA (during DNA replication) is not methylated for a short 
time? 
when double stranded DNA is newly replicated, the cell responsible 
for mismatch repair will replace the incorrect base pair. How does 
the cell know which of the strands has the correct base? The cell 
will observe which of the two strands are methylated. The new 
strand would not have been methylated yet and the template strand 
would be methylated, hence the cell will replace the base pair on 
the new strand 
 
What is depurination? What is deamination? What sorts of 
repair pathways repair these?  
Depurination – removal of a purine, leaving empty backbone site 
Amination – removal of amine (NH2) and replacing it with an O, 
making cytosine a uracil. 



Base excision – dna glycosylase cuts a single base out (not the 
backbone), the most common dna glycosylase is uracil glycosylase. 
Then an endonuclease breaks the backbone so dna polymerase 1 
(moves 5à3) can replace with new dna. Dna ligase will then come 
and join all dna. 
 
What is the purpose of a uracil glycosylase and why is it 
important?  
uracil glycosylase will remove a single uracil base if it is in the 
wrong position. It is important to catalyse base excision repair. 
 
There are four steps in Base excision repair. Name the 
protein that catalyses each step, and what happens.  
1 Glyscoslase – cuts out incorrect base 
2 endonuclease – knicks the backbone 
3 polymerase 1 – inserts new dna 
4 ligase – seals up backbone 
 
What is a thymine dimer? Why is it a problem for the DNA? 
What is the usual source of a thymine dimer?	  	  What method 
of repair is used? 
A thymine dimer occur in pyrimidines when exposed to UV light. In 
uv light, lesions occur and cause two thymine bases to bond to 
eachother causing a kink in the helical structure of DNA. Hence 
information is lost because it is unable to be read. This is what 
occurs in sunburn 
Repaired via nucleotide excision repair – takes out bigger chunks of 
DNA than base excision repair. Exonuclease causes a cut (cut not 
actually at the bases like in base excision repair because two bases 
are H bonded to eachother), dna helicase removes a section of DNA 
including the section with the kink, DNA polymerase replaces this 
removed chunk of dna and ligase seals it all up.  
 
There are four steps in Nucleotide excision repair. What 
protein catalyses each step and what happens?  
1 exconuclease – causes cut in backbone 
2 dna helicase – removes chunk of dna including kink 
3 dna polymerase 1 – creates new dna 
4 dna ligase – seals dna  
 
Why can’t a thymine dimer be removed by base excision 
repair?  
Base excision repair only removes single bases at a time, since the 
two thymine are h bonded together, it cannot be removed on a 
base level so whole nucleotide will be removed and replaced 
 



What is sunburn? True or False: It can be safe to tan if 
precautions are taken.  
Sunburn are thymine dimers, ie damage caused by UV 
 
Why is a double stranded DNA break potentially dangerous? 
What can cause a double stranded DNA break? What might 
happen if there is a double stranded DNA break during DNA 
replication? 
Double stranded breaks are caused by ionizing radiation. 
Double stranded breaks are dangerous because the non protected 
ends can be degraded slightly / they are very hard to repair 
 
What does nonhomologous end joining repair, and what is 
the downside of this repair?  
Nonhomologous end joining repair repairs double stranded breaks. 
The ends of the two breaks will join, but there will be a deletion of 
DNA sequences.  

 
 
True or False: As you age, DNA damage is repaired, so when 
you are older your cells will not have any mutations. 
False you accumulate more mutations as you age 
 
What are the four phases of the cell cycle? What is a 
checkpoint? What does it block?  
1 G1 – checkpoint for cell size, nutrients, growth factors, DNA 
damage 
2 S 
3 G2 – checkpoint for cell size / dna replication 



4 M 
if requirements aren’t met at checkpoints either waits until ready or 
kills the cell 
 
What is apoptosis? Where does apoptosis occur naturally 
during development? (there are three examples in humans)  
Apoptosis is programmed cell death. It occurs in the webbing for 
definition	  between fingers and toes, in neurons in the brain that 
don’t form synaptic connections in order for the remaining cells 
optimal functioning, and the start of menstruation. 
 
What is the Ames test used to test? 
The Ames test uses bacteria to test whether a chemical can cause 
mutations in DNA. The agar plate lacks histidine so usually bacteria 
will not grow on it. A chemical is added to the agar plate and if a 
mutation occurs, some bacterial colonies will occur on the medium 
as they can synthesize histidine.  
	  


