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ODE simulation: The ODE model for our simulation experiment is shown in Tab.1.

Table 1: MAPK model

Receptor module | |

EGF binds to EGFR R + L = RL ka = 0.001, kd = 0.01

EGF-EGFR complex dimerization RL + RL = RD ka = 0.001, kd = 0.01

EGF-EGFR complex phosphoryla- RD— pRD k = 0.01

tion

EGFR complex dephosphorylation pRD— RD m, Vmy =1, Kmqy = 10

Adapter module

kcat; XpRDXShc

Phosphorylation of Shc by EGFR Shc— pShc; pRD ; kcat] = 0.1, K1 =5

(K1 +She)
. - i Vmg XpShc —
Dephosphorylation of Shc pShc— Shc (KmotpShe)’ Vmg = 0.08, Kmg = 200
Shc binds to Grb2SOS complex pShe + GS = pShe-GS ka = 0.001, kd = 0.01
ppERK phosphorylates and inhibits | GS— iGS; ppERK keatg XGSXppERK 4 10 = 0.01, Kg = 10
GS (Kg+GS)
- - - Vi1giC5 — —
iGS dephosphorylation ias— as Ry Vmio = 0.05, Kmqy = 10

Initiator module

kcatg XpShcXGSX RasGDP
(Ky+RasGDP)

Vi3 RasGTP
(Km3+RasGTDP)'

Phosphorylation of RasGDP by Shc | RasGDP— RasGTP; pShe-GS
bound Grb2SOS

Dephosphorylation of RasGTP RasGTP— RasGDP
MAP3K module

i kcaty = 0.001, Ko = 10

Vmg =0.1, Kmg =5

kcat3 X RasGTPXRaf

Raf activation stage 1 Raf— aRaf; RasGTP, ppERK Ce i kecatg = 0.1, K371 =
K31+R Raf 231y (14 REREK
(31 +Raf+aRaf 33L) (14 PEERI))
300, K39 = 20; K; =5
Raf activation stage 2 aRaf— aaRaf; RasGTP, ppERK kcat4><RaS§<'1‘"1P><aR<IL)£ERK s kcaty = 0.1, K31 =
K: R R, 14+ 50
((K31+RaftaRaf g3y PEERE)
300, K3 = 20; K; =5
Raf deactivation stage 1 aaRaf— aRaf; VmgXaaRaf T VM4 = 005, Kmyp =

K R R 4Ly 4 Ra

(Kmyj+aaRaf+(aRaf Km42)+ f )

22, Kmyo = 18; Kmy3 = 80

aRaf— Raf; Vimg X“R“f o i Vmg = 0.05, Kmy; =
(Kmyq+aaRaf+(aRaf Km‘ll )+ Raf 4l

Kmyz
22, Kmyo = 18; Kmyz = 80

Kmyg

[

Raf deactivation stage

MAP2K module

Fcat; X MER XaaRaF

MEK phosphorylation MEK—pMEK; aaRaf = ikecaty = 0.1, K41 = 3005 K49 = 20
(K41 +MEK+pMEK =41 K 5)

MEK doublephosphorylation pMEK — ppMEK; aaRaf kmtﬁx”MEKxaaR}?il ikeatg = 0.1, K41 = 300; K49 = 20
(K41+MEK+pMEK B41)

Vm6><ppMEK><(1+A“’KEJ)

MEK dephosphorylation stage 1 ppPMEK— pMEK; ppERK R K:,'L‘f’
((K'nL51+pp1\/IEK+(p1WEK#L‘52)+1VIE‘K#Lsé)*(lﬁ»ppERK/K'rnp))
i Vmg = 0.09, Kmgy = 22, Kmgo = 18; Kmgz = 80; Kmp = 100

V7n7XPN1EKX(1+A%)
MEK dephosphorylation stage 2 pMEK— MEK; ppERK o 2 ;
51 Kmsg PPERK

(Kmg1+ppMEK+pMBER sl 4 M B g maly (14 PRETER )

Vmy = 0.09, Kmgy = 22, Kmr2 = 18; Kmg3 80 Kmp = 100

MAPK module

Tcaty; X ERK ><ppMEK

ERK phosphorylation ERK— pERK; ppMEK ikeaty = 0.1, K51 = 300; Kgg = 20
(K51 +ERK+pERK 5521)

ERK doublephosphorylation pERK— ppERK; ppMEK k“”sxf’ERKX”’MEK i keatg = 0.1, K51 = 300; K5o = 20
(K5 1+ERK+pERKg)1—)

ERK dephosphorylation stage 1 ppERK— pERK Vmsxppf;fn}; gy~ V™8 =
(Kmg1+ppBRK +pERK g6l 4 BRK pn6L)
0.05, Kmgy = 22, Kmgg = 18, Kmgg = 80

ERK dephosphorylation stage 2 pERK— ERK Vimg Xpisz o Vmg =
(Kmg1+ppERK+pERK ¢ nb‘l +ERKW6631)

0.05, Kmg) = 22, Kmgy = 18, KmGJ =80

The initial concentrations for the MAPK model are given in Tab.2.

siRNA knockdown experiments siRNA knockdown of a gene results in attenuated level of the corresponding proteins.
Therefore we simulated knockdown experiments by reducing the initial concentrations of the corresponding proteins. The
initial concentrations regarding the knock down experiments are shown in Tab.3.



Table 2:

Initial concentrations for the MAPK model

Intial concentrations

L=1

R=100

SHC = 300

GS=100

RasGDP =100

RAF_total= Raf + aRaf+ aaRaf= 100
MEK-_total = MEK + pMEK 4+ ppMEK=100
ERK-total = ERK + pERK + ppERK=100

Table 3: Initial concentrations for the knockdown experiments

‘ Replicate 1: 80% knockdown efficientcy ‘

Module: ‘ Exp. no.

1 2 3 4 5 6
R 20 100 100 100 100 20
Shc 300 60 300 300 300 300
RasGDP 100 100 20 100 100 100
RAFtotal 100 100 100 20 100 100
MEKtotal 100 100 100 100 20 100
ERKtotal 100 100 100 100 100 20
‘ Replicate 2: 60% knockdown efficiency ‘
‘ Module: ‘ Exp. no.
1 2 3 4 5 6
R 40 100 100 100 100 20
Shc 300 120 300 300 300 300
RasGDP 100 100 40 100 100 100
RAFtotal 100 100 100 40 100 100
MEKtotal 100 100 100 100 40 100
ERKtotal 100 100 100 100 100 40
‘ Replicate 3: 40% knockdown efficiency ‘
‘ Module: ‘ Exp. no.
1 2 3 4 5 6
R 60 100 100 100 100 20
She 300 180 300 300 300 300
RasGDP 100 100 60 100 100 100
RAFtotal 100 100 100 60 100 100
MEKtotal 100 100 100 100 60 100
ERKtotal 100 100 100 100 100 60




SDE simulation: Each ordinary differential equation of the following form

X V(@) - D) (1)

was converted into the a stochastic differential equation of the following form [1]

CC% =V(z) - D(z) +c1 (\/V(w)nv + \/D(w)nd) (2)

Here, 7, and 74 are independent Gaussian white noises and ¢; = 0.01 is a multiplicative constant which controls the amplitude
of the molecular noise. The scheme was adopted from [1].
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