Table S1 Kinetic parameters in the proposed model

p;z:sg; ; Value Description References
sl 7.83E-01 Rate of p53 synthesis 393AA, 98.25sec *1
s2 6.60E-03 Rate of Wip1 synthesis by p53-P 605AA, 151sec *1
s3 8.10E-03 Rate of Mdm2 synthesis by p53-P and p53-PP 491AA, 122sec *1
s3d 6.34E-01 Basal rate of Mdm2 synthesis Estimated
s4 1.02E-1 Basal rate of ATM synthesis 3066AA, 766sec *1
sb 1.67E-02 Rate of p53DINP1 by p53-P and p53-PP
s6 5.91E-03 Rate of PKC5 activation by p53-P
s7 131 Basal rate of Bcl-2 mRNA synthesis
s7d 1.67E-02 Inhibition rate of Bcl-2 MRNA synthesis by p53-PP
s8 1.43 Basal rate of Bax mRNA synthesis
s8d 1.83E-02 Rate of Bax mRNA synthesis by p53-PP
s9 4.37E-03 Rate of PIDD mRNA by p53-PP
s10 2.44E-02 Rate of p21 mRNA by p53-P
d2 1.30E-04 Degradation rate of Wip1
d3 8.30E-04 Degradation rate of Mdm2
d4 1.00E-04 Degradation rate of ATM
ds 2.00E-02 Degradation rate of p53DINP1
dé 1.00E-05 Degradation rate of PKC8
fo 1.28E-6 Binding rate of ATM-P and Wipl
r0 1 Dissociation rate of ATM-P and Wipl
Estimated
ko 1.6 Dephosphorylation rate of ATM-P by Wipl
fl 1.28E-06 Binding rate of ATM-P and p53
rl 1.00E-02 Dissociation rate of ATM-P and p53
k1l 1.00E-03 Phosphorylation rate of p53 by ATM-P
f2 1.20E-04 Binding rate of p53 and Mdm?2
r2 2.06 Dissociation rate of p53 and Mdm2
k2 1.00E-01 Ubiquitination rate of p53 by Mdm2
f2p 9.83E-05 Binding rate of p53-P and Mdm2
r2p 2 Dissociation rate of p53-P and Mdm2
k2p 1.00E-01 Ubiquitination rate of p53-P by Mdm2
3 1.28E-04 Binding rate of ATM-P and Mdm?2
r3 1.00E-01 Dissociation rate of ATM-P and Mdm2
k3 1.00E-01 Phosphorylation rate of Mdm2 by ATM-P
f4 1.28E-06 Binding rate of ATM and ATM-P

rd 1.01 Dissociation rate of ATM and ATM-P
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Phosphorylation rate of ATM by ATM-P
Binding rate of p53-PP and Mdm2

Estimated
Dissociation rate of p53-PP and Mdm2
Ubiquitination rate of p53-P by Mdm2
Transport rate from nucleus to cytoplasm [2]
Binding rate of s_DSB and MRN complex
Dissociation rate of s_DSB and MRN complex
Repair rate of s_DSB
Binding rate of c_DSB and MRN Bl
Dissociation rate of c_DSB and MRN complex
Repair rate of c_DSB
Basal rate of procaspase-2 synthesis 452AA, 113sec *1
Basal rate of Bid synthesis 195AA, 48sec *1
Rate of Bax synthesis 218AA, 54sec *1
Rate of Bcl-2 synthesis 239AA, 59sec *1
Rate of PIDD synthesis 915AA, 228sec *1
Rate of p21 synthesis 164AA, 41sec *1
Degradation rate of Proc-2 and Casp-2 Estimated
Degradation rate of Bax
Degradation rate of Bcl-2 [4]
Degradation rate of Bid
Degradation rate of PIDD Estimated
Degradation rate of p21 Estimated
Degradation rate of Bax mRNA Estimated
Degradation rate of Bcl-2 mRNA *2
Degradation rate of p21 mRNA *2
Degradation rate of PIDD mRNA Estimated
Binding rate of Bax and tBid
Dissociation rate of Bax and tBid
Transport rate of Bax/tBid into mitochondria
Binding rate of SMAC and XIAP
Dissociation rate of SMAC and XIAP
Binding rate of Cytc, Apaf-1 and ATP [4]

Dissociation rate of Cytc, Apaf-1 and ATP
Binding rate of apoptosome and Proc-9
Dissociation rate of apoptosome and Proc-9
Binding rate of apoptosome and Proc-9

Dissociation rate of apoptosome and Proc-9




k8 7.00E-01 Cleaving rate of Proc-9 by apoptosome

kof 1.96E-05 Binding rate of Casp-9 and Proc-3
kor 5.71E-02 Dissociation rate of Casp-9 and Proc-3
k10 4.8 Cleaving rate of Proc-3 by Casp-9
k11f 1.06E-04 Binding rate of Proc-9 and XIAP
k11ir 1.00E-03 Dissociation rate of Proc-9 and XIAP l
k12f 2.50E-03 Binding rate of Casp-3 and XIAP
k12r 2.40E-03 Dissociation rate of Casp-3 and XIAP
k13f 2.00E-03 Binding rate of Bax and Bcl-2
k13r 2.00E-02 Dissociation rate of Bax and Bcl-2
k14f 5.00E-04 Binding rate of PIDD and Proc-2 Estimated
k14r 2.00E-01 Dissociation rate of PIDD and Proc-2 Estimated
k15 1.00E-01 Activation rate of Proc-2 by PIDD Estimated
k16f 5.00E-03 Binding rate of Bid and Casp-2
k16r 5.00E-03 Dissociation rate of Bid and Casp-2 [5] *3
k17 1.00E-01 Cleaving rate of Bid by Casp-2
k18f 6.00E-04 Binding rate of p21 and Proc-3 or Casp-3 Estimated
k18r 1.00E-03 Dissociation rate of p21 and Proc-3 or Casp-3 Estimated
k19 1 Cleaving rate of p21 by Casp-3 Estimated
mfl 1.20E-03 Binding rate of SMAC or Cytc and mitochondrial pore
mrl 1.00E-02 Dissociation rate of SMAC or Cytc and mitochondrial pore
mk1 1.00E-03 Release rate of SMAC and Cytc [5]
Transport rate of SMAC and Cytc

mk2 1.00E-03

between mitochondria and cytoplasm
mf3 1.00E-03 Estimated

Penetration rate of mitochondrial membrane by Bax

mJ3 5 Estimated
mr3 20 Recovery rate of mitochondrial membrane Estimated

*1 We assumed the synthesis rate based on the translation rate of four amino acids per second [1].
*2 We assumed the degradation rate based on the half-life of each mMRNA [2].

*3 We assumed that the binding/dissociation/ cleaving rates of Bid and Casp-2 was as same as those of Bid and Casp-8.
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