
As discussed in the main text, the time taken by the DNA repair mechanism to fix enough 

DSBs and reduce its number to a value smaller than the threshold of ATM activation, is a 

fluctuating quantity that varies from cell to cell. Consequently, the time when p53 and 

Mdm2 stop oscillating, as well as the number of pulses, fluctuate. Fig. SM6 shows three 

simulation results representing three single cells, for which the same set of parameters 

were used. The resulting response exhibits either one (Fig. SM6A), two (Fig. SM6B), or 

three (Fig. SM6C) pulses of p53. Notice that the last pulse in the oscillation series may be  

cut off and its peak and period become smaller if ATM is turned off before the last cycle 

is complete. This variability in amplitude and width is within the range of stochasticity 

observed in single cells (4). Fig. SM6D, adapted from Ref. (4), shows the case of the 

experimental single cell response at the same IR dose of 5 Gy as in the sim ons. A 

comparison between Fig. SM6B and D shows a similarity in behavior between the model 

and the corresponding experimental results. In order to test system response to step input 

of DNA damage simulating the effect of continual presence of DNA dama e agent such  
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first pulse height and (D) second pulse height on IR dose. The height is 
percentage normalized by the mean of first pulse height. Solid diamonds: 
simulation result. Squares: experimental data reproduced from (4). 
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