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What experimental question will you ask in 
Module 2? 
 

How efficiently does DNA repair by the Non 
Homologous End Joining (NHEJ) pathway act  
on DNA damage with  different topologies? 
 

This raises the following questions 
 

•  How does DNA get damaged? 

•  What is DNA repair? 

•  Why does DNA repair exist? 

•  Why do we care about how efficient DNA repair is? 

•  How does one actually measure DNA repair efficiency? 



Key Experimental Methods for 
Module 1 

•  Mammalian tissue cell culture 

•  Monitoring protein level by Western blot 

•  Generating plasmids with DNA damage  

•  Transfecting plasmids into mammalian cells 

•  Using fluorescent proteins as reporters of 
 biological processes 

•  Flow cytometry to measure DNA repair 

•  Statistical analysis of biological data 
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2007 – Breakthrough of the year 

Natural sequence 
variation 

single nucleotide 
polymorphisms 

(SNPs) every 1000 
base pairs. 

Compare two people 
– have about ~ 3 

million SNP variants! 



Toxic agents in our environment       
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DNA Repair Strategies 
 

• Direct Reversal 
Methyltransferase, Oxidative demethylase  

•  Excision Repair 

 Base excision, nucleotide excision, mismatch repair 

•  Double strand break repair 

 Homologous recombination, Non-homologous end joining 
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XP frequency = ~1:250,000 giving a theoretical maximum of 
how many cases worldwide with 2,000-fold increased risk 

Even if just 1% of the population is relatively repair deficient, 
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Nature Reviews Molecular Cell Biology 9, 958-970  

RNA Polymerase II is exquisitely 
sensitive to DNA lesions 
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How do you grow mammalian cells? 

From Freshney’s “Culture of Mammalian Cells”"
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How do you grow mammalian cells? 

From Freshney’s “Culture of Mammalian Cells”"

“Sub-­‐Culturing”	
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