Table S2 Mass balance equations

p53 oscillation system

dps3 . . . .
% —k;, +k;, -(DNAdamage(0)- exp(- K, , -t))- k;, - p53— Deg(t)- p53- Mdm2
I

dMdm2 | . . ,

dt =kKiop =Ko, - MdM2+ kg, - Km® + [1 %0
di_, .DNAdamage(0)~exp(—k;p~t)_k. "
dt P 1.0+ Kg, - p53-Mdm2 7P

Deg(t) = Deg(0)- Ky, - (DNAdamage(0)- exp(~ k; , t)- DNAdamage(0)- exp(- Koy - DNAdamage(0)-t))

G2/M phase cell cycle arrest

dCTTkl =k, - Chklp -k, - Chk1-transducer
ngItdp = k,, - Chk1-transducer -k, - Chk1p
w =k -(DNAdamage(O)- exp(— Kap -t))— K, - transducer
GMPF _ Ko + K, - aMPF -Weel -k, -(aCdc25 + aCdc25p)- iMPF
d 1.0+ p53
dal\(;ItPF = K, - (aCdc25+ aCdc25p)-iMPF + K, - p21: aMPF — k. - aMPF -Weel
~ K}, -aMPF - p21—K},_ -aMPF - aMPF
dztzl = —Kgg, - P21- procaspase3 - Ky, - p21- caspase3+ K, - P21: procaspase3 + Ky, - P53+ Ky,
+ Ky, - p21: aMPF =K, - p21—k,,,. -aMPF - p21
(:I;)Zl:dﬂ = Ky, - aMPF - p21— kK, - p21: aMPF
dlCccjjthS = K, - aCdc25+ kg, — Ky, - aMPF -iCdc25 -k, - Chklp-iCdc25
% = Kya. - @Cdc25p + Ky, - Chklp-iCdc25—k,,, - aMPF -iCdc25p - Ky, -iCdc25p-14 3 3
daCdCZZf 1433 _ K, -iCdc25p-14 3 3—k;,, -iCdc25:14 3 3
% = Ky, - @MPF -iCdc25 + k,,, - aCdc25p — kg, - aCdc25— ks, - Chklp-aCdc25 -k, - aCdc25
% =k, -Chklp-aCdc25+ K, - aMPF -iCdc25p -k, -aCdc25p - k,,, - aCdc25p
BAS3 P83+, Ky, ICe25p 14.3 3k, 14.3.3
ML+ K, Weellp -y, - aMPF Vel
dWeelp

e Ko - AMPF -Weel - (K, + Kip, )- Weelp




Apoptosisinduction system

dAz?f,l =K, - Cyt.. - Apaf_1+Kk,, - Cyt. : Apaf_1+K,,, — K, - Apaf_1
%{Apaf—l = k'26a -Cyt. - Apaf 1- k'27a -Cyt. : Apaf 1-7.0- (kéBa -Cyt. : Apaf_1° + kl29a ~ap0pt080me)
dapopdw = klea . Q/tc . Apafflp _ kéga - apoptosome — kl343 . apoptosome- procaqjaseg

+ Ky, - apoptosome : procaspased + ks,, - apoptosome : caspase9 — k;,, - apoptosome - caspase9
dapoptosome: procaspased
dt

— Kgs,, - @DOPtOSOMe : procaspased - procaspased + Ky, - apoptosome: procaspased,
dapoptosome: procaspase9,
dt

— ks, - @poptosome: procaspase9, — K., - apoptosome: procaspase9,

=k, - apoptosome- procaspased — K., - apoptosome: procaspase9

= k§,5a - apoptosome: procaspase9 - procaspased

dapoptosome: caspase9,
dt
+Ks,, - apoptosome : caspase9 - caspase9 — k,, - apoptosome : caspase9, - |AP

= Ky, - apoptosome : procaspase9, — K, - apoptosome : caspase9,

+Kq,, - apoptosome : caspase9, : |1AP — k., - apoptosome : caspase9, - procaspase3
+ Keg, - apOptosome : caspase9, : procaspase3 + k;,, - apoptosome : caspase9, : procaspase3
dapoptosome : caspase9
dt
— Ks,, - apoptosome : caspase9 + k;;, - apoptosome - caspased

= kgga - apoptosome : caspase9, — k;m - apoptosome : caspase9 - caspased

— K., - @poptosome : caspase9 - |AP + k.. - apoptosome: caspase9 : |AP

mdifseg = K., - apoptosome : caspase9, — K, - apoptosome : caspase9 - caspased

+ Ks,, - apoptosome : caspase9 — k., - apoptosome - caspase9 — K, - caspase9 - |AP
+Kks,, - caspase9: I1AP -k, - caspase9- procaspase3+ K, - caspase9d: procaspase3
+k,,, - caspase9: procaspase3 - K, - caspase9

dprocaiatspas@ = —k,,, - apoptosome- procaspase9 + K., - apoptosome: procaspase9

— ks, - @poptosome: procaspase9 - procaspased + k., - apoptosome: procaspase9,
+ kAIlOa - kéOa : procaspaseg

% = _k{',)la -caspase9- |AP + k;Za -caspase9: |AP — k"1861 . apoptosome : caspase9 - |AP
+K,,, - apoptosome: caspase9: I1AP -k, - apoptosome: caspase9, - |AP
+Kq,, - apoptosome : caspase9, : I1AP — k., - caspase3- |AP
+ kigs - Caspase3: 1AP + ki, — ki, - 1AP

w = kflula .Caspaseg. AP — kfl;za -Caspaseg: AP

dapoptosome: caspase9: IAP

" = K, - @poptosome : caspase9- AP -k, - apoptosome : caspase9 : | AP

dapoptosome : caspase9, : 1AP
dt

= K,q, - apoptosome : caspase9, - |1AP -k, - apoptosome : caspase9, : |AP



Apoptosis induction system (continued)

w = Kigs - CASPASES- |AP — kg, - Caspase3: |AP
dpro% = —Kesq - P21 procaspase3+ Ke, - p21: procaspase3— k., - caspased- procaspase3

+ K, - caspase9 : procaspase3 - k., - apoptosome: caspase9, : procaspase3
+ Keg, - @pOptosome: caspase9, : procaspase3 + K,,, — Kyq, - procaspase3
dcaspase9: procaspase3
dt
—K,,, - caspase9: procaspase3
dapoptosome: caspase9, : procaspase3

= K,s, - Caspase9- procaspase3— K, - caspase9: procaspase3

= ks, - apoptosome : caspase9, - procaspase3

dt
— Keq, - @pOptosome: caspase9, : procaspase3 - K,,, - apoptosome: caspase9, : procaspase3
m%% =k,,, - caspase9: procaspase3+ k,,, - apoptosome : caspase9, : procaspase3

—Keg, - Caspase3- 1AP + kg, - caspase3- |AP — K, - caspase3- Bid + (k.:sga + kém)‘ caspase3: Bid

—Key, - Caspase3- Bel 2+ (k{m + kGZa)- caspase3: Bcl_2 -k, - caspase3

mdiimz—kéa-caspase& Bid + k,, - caspase8: Bid + k|, - caspase8: Bid — k,, - caspase8

% = —kg, - caspase8- Bid + k,, - caspase8: Bid — kg, - caspase3- Bid
+ kg, - caspase3: Bid + k;, — k;, - Bid
w =k, - caspase8- Bid — k,, - caspase8: Bid — k,, - caspase8: Bid
dBcl_2 . , . .
G = Keua - caspase3- Bel 2+ ke, - caspase3: Bel 2-ky, - Bl 2. Bax
! 4.0

Ko P, ol 2

p + p53thr$hold
w:k@.mw.sm_k&a.mm: Bid k.. -caspase3: Bid
dcaspas(tjatS: Bel_2 _ K., - caspase3- Bol_2—k,,, - caspase3: Bcl_2 - k., - caspase3: Bcl_2
chjitax =K, -tBid, , - Bax— K, -tBid : Bax- Bax - K., - Bcl_2- Bax

' 4.0
+ klzio(llo—i_ po3 2.0 - k1I4a - Bax

p53 + p53thr(£hold

dBid . o
p” =k,, - caspase8: Bid + kg, - caspase3: Bid — kg, - tBid + kg, - tBid : Bax- Bax—k,, - tBid

dtB'?jit:Ba& Kys, - tBid,,, - Bax— kg, -tBid : Bax- Bax—k,,, -tBid : Bax
d mito ' . .
% = —Kypa - BaX%, - C¥lerivo + Kaga = Kora - CYlenivo
dBax,

A K, -tBid : Bax- Bax -k, - Bax,



Apoptosis induction system (continued)

dtBid, ,,,

dt
d . . . .
C;t/tc =k 2a Bax2 ’q/tcmto - k26a 'Cytc : Apaf71+ k27a 'Cytc : Apaf?l— k23a ’q/tc

dp21: pr;caspase3 =K, - p21- procaspase3— ki, - p21: procaspase3

= ks, -tBid -k, -tBid_, - Bax—Kk,_ - tBid

mito




