Table S6. Assumptions used to generate an initial kinetic parameter set (column 3 in Table 1)

	Assumptions
	Description

	k11=k23=k25 > k12=k24=k26
	Binding affinity of heterodimerization of unphosphorylated molecules is similara.

	k27=k29=k31 > k28=k30=k32
	Association and dissociation constants are similar for oligomerization of p53 and promoter binding a. Association constants are larger than dissociation constants a.

	k2 > k7=k16=k19
	Basal degradation of Mdm2, MdmX, and phosphorylated MdmX are similarly processeda. p53 undergoes more active basal degradation than Mdm2, MdmX, and unphosphorylated MdmXa.

	k2 >= k5
	p53 may undergo more active basal degradation than unphosphorylated p53a.

	k3=k8=k17
	Each molecule undergoes phosphorylation with similar rate a, and the rate remains constant 
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	k4=k9=k18
	Each phosphorylated molecule can be similarly dephosphorylated (similar level of dephosphorylation activity) a.

	Large k10, k13, k22
	Mdm2 dependant degradation of p53 (degradation by ubiquitinaiton) and phosphorylated MdmX are quite rapid  [2]. Degradation of phosphorylated Mdm2 is also quite rapid (A30 in Figure 1) [3].

	k10 >> k7
	Phosphorylated Mdm2 undergoes active degradation than unphophorylated Mdm2 (A30 in Figure 1).

	k20 >> k21
	MdmX is rapidly removed by Mdm2 after DNA damage (A33, A38, A40).


aThe condition was assumed for simplicity.
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