
process if the break ends associated with two different DSBs are involved in the repair 

event.  In our model we do not need to distinguish between correct repair and misrepair 

of DSBs (a distinction made in the original TLK model), even though this has profound 

consequences for the subsequent viability of the cell. Instead, we are only interested in 

the signaling from the DSB to the downstream p53-Mdm2 system through ATM, and this 

signal will subside whether the DSB was correctly or incorrectly repaired. 

 

 

Figure SM1. Reactions in the DNA repair m dule with a fast binding-repair pathway and 

he two pathways envisioned in the TLK model should not be confused with the 

arlier studies suggest that about 60% to 80% of DSBs are quickly rejoined whereas the 

remaining 20% to 40% DSBs rejoin more slowly (4), with the precise relative 

o
a slow one. D, C, F and RP represent DSB, DSB complex, fixed DSB and repair protein, 
respectively.  
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homologous recombination (HR) or the nonhomolologous end joining (NHEJ) repair 

pathways known to be essential for DSB repair in mammalian cells. In our model, HR is 

primarily responsible for the first order repair process, whereas NHEJ is at work in the 

second order component of our model, in which a DSB can be repaired (or misrepaired) 

by ligating one end of the break with the end of any other break. In our model we assume 

that the DSB sites form complexes C1 and C2 with the same repair enzymes, and we have 

RP number of them. This is a simplifying assumption given that the HR and NHEJ 

pathways are known to use independent repair enzymes. However, it has been reported 

that the Rad50/NBS1/Mre11 nuclease complex plays an important role in both the NHEJ 

and HR repair of DNA DSBs (5).  
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