Table S5. Base model parameters and notes

	Rate Constants
	Values
	Source

	kM   
	1 /hr
	Constrained by [1]

	ErkMax*
	1 /hr
	Constrained by [2]

	PI3KMax**
	1 /hr
	Constrained by [3]

	kAP
	360 / hr
	Typical value phosphorylation rate constant is 3600/hr [4]

	KAP
	0.01 μM
	Typical value for Michaelis-Menten (MM) parameter for phosphorylation is 0.01 μM [4]

	kAD
	72 μM / hr
	Typical value dephosphorylation rate constant assuming a constant phosphatase concentration is 720 μM/hr [4]

	KAD
	0.01 μM
	Typical value for MM parameter for dephosphorylation [4]

	kGP
	360 / hr
	Typical value phosphorylation rate constant is 3600/hr [4]

	KGP
	0.01 μM
	Typical value for MM parameter for phosphorylation [4]

	kGD
	72 μM / hr
	Typical value dephosphorylation rate constant assuming a constant phosphatase concentration is 720 μM/hr [4]

	KGD
	0.01 μM
	Typical value for MM parameter for dephosphorylation [4]

	kMS*
	2.3 /hr
	These values are adjusted together so that 

(1) The peak level is at least 3 times higher than the basal level.

(2) The level of the second hump is about 60 % of the peak level

[1]

	KMS
	0.01 μM / hr
	

	kMT
	0.4 /hr
	

	KMT
	0.01 μM / hr
	

	dM
	2.08 / hr
	
 ADDIN EN.CITE 
[5,6]


	dMS
	0.35 / hr
	Myc’s half-life is increased by 6fold upon phosphorylation at Ser62
 ADDIN EN.CITE 
[5,6]


	dMT
	2.08 / hr
	Assumed to be the same as dM


Initial Akt = 0.6 (M and initial Gsk3β = 0.6 (M. 

ErkR: Residual Erk level. Adjusted to 10 percent of the maximal Erk level. To reflect experimental observations in our model, residual Erk level is required. Without ErkR, our model cannot generate the second peak of Myc activity.

PI3KR: Residual PI3K level. Adjusted to 10 percent of the maximal PI3K level. 

* ErkMax and kMS together represent Erk’s phosphorylation efficiency of Myc at Ser62. If kMS[ErkMax] is sufficiently large, our model can generate the initial peak of Myc activity as observed in [1]. Further increase in kMS[ErkMax] does not significantly change the initial peak of Myc activity, suggesting that Erk’s phosphorylation efficiency is operating at saturation. 

** Prevention of Myc destabilization by Gsk3( depends on PI3K’s ability to inhibit Gsk3( activity. A sufficiently strong PI3K pulse is needed to prevent Myc from destabilization and to generate the second round of the Myc accumulation.
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