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Supplemental Experimental Procedures 

Plasmids and cell lines  

To generate the plasmid pMT-p53-Venus (p237) we used MultiSite-Gateway 

recombination (Invitrogen). Briefly, we amplified the rat metallothionein promoter 

(pMT) as described in (Lahav et al., 2004), the p53 cDNA and the Venus cDNA 

individually by PCR with primers containing attB sites, and cloned each into pDONR 

plasmids by recombination (BP clonase, Invitrogen). We then generated a fusion 

construct by three-fragment recombination (LR Clonase Plus, Invitrogen) using the 

pDONR plasmids and a modified pDESTR4R3 vector containing a Neomycin selection 

marker. After transfection in MCF7 cells (FuGene6, Roche) and selection with G418 (0.4 

mg/ml), we obtained the clonal cell line of MCF7 expressing p53-Venus by FACS 

sorting. See Figure S1 for primer sequences and additional information. 
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Parameter Description Value 
βp p53inactive production rate 0.9 Cs h-1 0.87 Pmax h-1 
βsp Saturating production rate of p53active 10 h-1 
βm p53-dependent Mdm2 production rate 0.9 h-1 1.24 Mmax Pmax

-1 h-1 
βmi p53-independent Mdm2 production rate 0.2 Cs h-1  0.27 Mmax h-1 
βi Inhibitor production rate 0.25 h-1 1.03 Imax Pmax

-1 h-1 
βs Signal production rate 10 Cs h-1 7.5 Smax h-1 
αmpi Mdm2-dependent p53inactive degradation rate 5 Cs -1 h-1 3.76 Mmax

-1 h-1 
αpi Inactive p53 degradation rate 2 h-1 
αmpa Mdm2-dependent p53active degradation rate 1.4 Cs -1 h-1 1.05 Mmax

-1 h-1 
αsm Signal-dependent Mdm2 inactivation rate 0.5 Cs -1 h-1 0.67 Smax

-1 h-1 
αm Mdm2 degradation rate 1 h-1 
αi Inhibitor degradation rate 0.7 h-1 
αis Saturating Inhibitor-dependent Signal degradation rate 50 h-1 
αs Inhibitor-independent Signal degradation rate 7.5 h-1 
τm Time delay in Mdm2 production 0.7 h 
τi Time delay in Inhibitor production 1.25 h 
Ts Signal concentration for half-maximal p53 production 1 Cs 0.75 Smax 
Ti Inhibitor concentration for half-maximal Signal 

degradation 
0.2 Cs 0.79 Imax 

ns Hill coefficient of active p53 production by Signal 4 
ni Hill coefficient of Signal degradation by Inhibitor 4 
p53inactive0 Initial p53inactive concentration 0.3 Cs 0.29 Pmax 
p53active0 Initial p53active concentration 0 Cs 0 Pmax 
Mdm20 Initial Mdm2 concentration 0.2 Cs 0.27 Mmax 
Inhibitor0 Initial Inhibitor concentration 0 Cs 0 Imax 
Signal0 Initial Signal concentration 0 Cs 0 Smax  
 
Table S1. Parameters and initial conditions of the dynamical model. Cs = simulated 
concentration units. Pmax, Mmax, Imax, and Smax refer to the maximum concentrations of total p53 
(p53active + p53 inactive), Mdm2, Inhibitor, and Signal, respectively, in the simulated response shown 
in Figure 5B of the main text. Where appropriate, we report parameter values in two different 
units of measurement: simulated concentration units (left column of “Value”) and units relative to 
the maximum concentrations of the five modeled species (right column of “Value”).  
 
 
 
 
 
 
 



 



 













 


