Table S2 Reaction rate equations

Index Description Rate Equation
EGF binding to
RL | g Kooz [E][E.]/VeVe — ke, [E — E, ] VeVe
HRG binding to
R2 ErbB3 g konZ[H][E3]/\/eVC_koﬁ2[H_E3]/VeVC
HRG binding to
R3 ErbB4 J kon3[H][E4]/veVC_koff3[H - E4]/Vch
ErbB1
k ,|[E-E |[E-E, |-k E
R4 homodimerization i | L 1 =Ko [ B
ErbB1/ErbB2
k .|E |[E-E [-k E
R dimerization s B2 ]| 1] ~Hons [ B
ErbB2/ErbB3
k |E |[H-E,|-k E
Re dimerization s [ E: ]| o] =Ko [ Baa]
ErbB3/ErbB4
k -|H-E,|[|H-E,[-k E
RY dimerization ar | I o] ~Korr[Bud]
ErbB2/ErbB4
k . |H-E,|[E, |-k E
RS dimerization o | oJ[Ba]=Kuro | Ea]
ErbB4
k .,|H-E,|[[H-E,|-k E
R homodimerization s ol o] =Hors [Bua]
. kflO [Ell] VmaxlO [EllP]
- - —k T[E,P
R10 | 1-1 phosphorylation 1+ InH, /Kml, Kmlo+[E11P] temp114|:Z :|[ 11 ]
. kfll[ElZ] Vmaxll[ElZP]
- - —k T[ELP
R11 | 1-2 phosphorylation T+ InH, /K, Kmll+[E12P] tempns[z ][ 12 ]
. kf12 [EZS] Vmax12 [E23P]
- - —k T[E,P
R12 | 2-3 phosphorylation 1+ InH, /K, Km12+[E23P] tempm[z :|[ 23 ]
. kfl3 [E34] Vmax13 [E34P]
- - —k T[E,P
R13 | 3-4 phosphorylation 1+ InH,/Kml, Km13+[E34P] temp117[z ][ 34 ]
. kf14 [E24] Vmax14 [E24P]
- - = T[E,P
R14 | 2-4 phosphorylation T InH, KT, Koy, +[EP] Kemptis | 2T J[EaP]
k E \YJ E, P
R15 | 4-4 phosphorylation 15 Bua) s | Eu ]—ktempm[ZT][EMP]

1+InH, /Kml, K +[E,P]




R16 | Grb2 binding to E11 | 4+#k,s[G][ELP]— K1 [EnG] fse

R17 | Shcbindingto E1L | 8#Kyy; [S][EwP]—Kegir [EnS] fss
RasGAP binding to

R18 E11 | 2*k0n18[R][Ellp]_koffl8[EllR] sz

R19 | Grb2 binding to E12 | 3%k, [G][E,,P] K1 [E1G] fse

R20 | Shcbinding to E12 | 6%k, [S][E,P] K20 [EroS] fss
RasGAP binding to

R21 E12 | 2*konzl[R][Elzp]_koff21[E12R] sz

R22 | Grb2 binding to E23 | 3K, [G][EzsP] Ky 2 [ExG] fse

R23 | Shc binding to E23 | 3Ky [S][ExsP]—Kyr2s [E2sS] fs
PI-3K binding to

R24 E23 . 3*konz4[|][Ezsp]_koﬁ24[Ezsl]
RasGAP binding to

R25 | T | 2nks [RI[EP]—koros [ER] Ty

R26 | Grb2 binding to E34 | 4+#K,,5[G][EssP]— K 26 [ EaiG] fse

R27 | Shcbindingto E34 | 3Ky [S][EsP]—Kys27 [EsS] fs
PI-3K binding to

R28 | Lo O | Ak [Pk [Eul]
RasGAP binding to

RO | 70| 2nkn [RI[EP] ko [EuR] Ty

R30 | Grb2 binding to E24 | 3%K,.5[G][E,sP] K[ EG] fse

R31 | Shcbinding to E24 | 4#K,5 [S][EzsP] K1 [E2iS] fss
PI-3K binding to

R32 E24 : 1*kon32[I][E24P]_koff32[E24l]
RasGAP binding to

R33 E24 | 2*kon33[R][E24P]_koﬁ33[Ez4R] sz

R34 | Grb2 binding to E44 | 4%k, 3, [G][ELP] Ky [EwuG] fse




R35 | Shcbindingto E44 | 4%k, [S][EsP]—Kss [EsS] fss
P1-3K binding to
RI6 | Lo 2Ky [ ][ EuP] koo [Eual]
RasGAP binding to
R37 E44 | 2% kon37 [R][E44P]_koﬁ37 [E44R] sz
Membrane localized Viaza| O, SP |
k S EP |- -k T SP
"3 she phosphorylation [ 28 2P Kings +[ D SP ] o LT ] 2P
Membrane localized
Vi AP
R39 | Gabl Kiso| 2 A][ D EP]- < 31%: AP]] ~Kenprss| 2T |[ 2 AP]
phosphorylation mes
SOS binding to
R40 | membrane localized | Kyuo| G |[0]=Kya[ X.G—O]
Grb2
Gabl binding to
R41 | membrane localized | Kyy[ Y. G |[A]-Kkyu[ D G- A]fs,
Grb2
Grb2 binding to
R42 | membrane localized | Ky, [ 2 SP [[G]—kypao | 2 SP -G | fq
Shc-P
Shc binding to
R43 | membrane localized | 3+Ky ;[ D AP |[S] Ky X AP—S] fs
Gab1-P
P1-3K binding to
R44 | membrane localized | 3#Kyu [ D AP |[1]—Kyu| > AP—1]
Gab1-P
RasGAP binding to
R45 | membrane localized | 2%Kys[ Y AP [[R] =Ky [ > AP-R | fy,
Gab1-P
Gabl binding to
R46 PIP3 : kon46 [PS][A]_koffAG [PB - A] fZA
* I(f47 [P3][Akt] Vmaxr47 [Akt *]
R47 | Akt to Akt Kmf47+[Akt] Kmr47+[Akt*]
K@= *f)[SIR] Kk, [PTEN]P E,P
R48 | PIP2to PIP3 ol fo S D[R] Ko IIR] ¢ _ [EaP]

Kas * L+ InHZ/KmI2)+[P2]

Ko t[P] T [>EP]




R49 | RasGDP to RasGTP kag[ZO][RSD]—k”g[zR}[RST - ”%[ZRP][RST] [RsT]
Koo +[RSD] Koprao +[RST] Knrago +[RST] Kempass
RP

Membrane localized | Kis [Z R} [Z EP] - maxsi[[é RP}] Kiempa3s [ZT ] [Z RP}
R50 | RasGAP Koo

hosphorylation

phosphory S EP =[E,,P]+[E,,P]+[E,sP]+[EpP]+[EsiP]+[E.iP]+[EsP]+[ELP]

. ke [RST][Raf | k. [Akt*][Raf *] V... [Raf *]
R51 | Rafto Raf Ky +[Raf] Koo +[Ral %] K,ue +[Ral *]
X ks, [Raf *][MEK] Vi orso [MEK #]

RS2 | MEK o MEK Kops, *(L+ INH, /Kml,) + [MEK ]*(@+a* InH, /Kml,) K, +[MEK *]

SOS to

kf54[ERK*][O] Vmaxr54 [OP]

R54 | phosphorylated, -

inactive SOS Koese +[O] Kisa +[OP]

Gablto

kaS[ERK*][A] VmaerS[AP]

R55 | phosphorylated, -

inactive Gabl Korss +[A] Korss +[ AP]

ErbB1/ErbB3
RS0 dimerization Konss [E - El][H - E3]— Korss [Els]

ErbB1/ErbB4
R dimerization onsr [E - El][H - E4] ~Kons [EM]
R58 | 1-3 phosphorylation Kisa[B]  Vinss [EsP] ~Kemp1zo| 2T J[EssP]

pnosphory T+ InH, /Kml, K, +[E5P] ™% 13
R59 | 1-4 phosphorylation Kiso [Bra] _ Vosoo [EuP] [>T][E.P]
phosphory 1+ InH, /Kml, Ko, +[E.P] Kerpiz 14

R60 | Grb2 binding to E13 | 4%*K,6 [G][EssP]—Keireo [ ErsG] e
R61 | Shcbindingto E13 | 5Ky [S][EisP]—Kerer [ EssS] fys

P1-3K binding to
R62 E£13 g 3*kon62[|][ElSP]_koff62[ElSI]

RasGAP binding to
R63 d K ngs [R][Elsp]_koff 63 [ElsR] fz

E13




R64 | Grb2 binding to E14 | 4+#K,6, [G][EwP]—Keres[ EwG] fye
R65 She binding to E14 6*k0n65 [S][ElAP]_koff 65 [E14S] st
PI-3K binding to
RO0 El4 ’ 1*k°n66[I][E14P]_koff66[El4l]
R67 RasGAP binding to 2#K o7 [R][EraP]—Korsr [ EwR] fse
E14
SOS binding to
R68 | membrane localized | Kyes| .G —A|[O] Ky A-D.G-0]
Grb2-Gabl complex
PTP-1B binding to
R73 c11 9 45K, [TI[EsP] =Ko 25 [EnnT ]
PTP-1B binding to
R4 E12 ’ 3+ k0n74 [T][Elzp] - koff 74 [ElzT]
PTP-1B binding to
R75 £ 9 2%Ko7s [T ][EssP] =Kot 75 [ EsT |
PTP-1B binding to
R76 c3 9 2%K76 [T I[EssP] =Kot 76 [ EseT ]
PTP-1B binding t
R77 binding to 2%Kou77 [T I[EneP] =Kot 7 [E2eT]
E24
PTP-1B binding to
R78 E44 ) 2% K6 [T ][EseP] =Kot 76 [ EaaT ]
PTP-1B binding to
R79 c13 9 3%Kyu70 [T ][EssP]— Kot 16 [ EusT |
PTP-1B binding to
R0 E14 ’ 3% Kongo [T J[EreP]—Kesroo [ EsaT]
ErbB1
kkf Bl[ERK *][El] Vmaxr81[E1 - PT]
R81 | phosphorylated, _
K E K E,—PT
inactive ErbB1 o +[ ] wes +[Es ]
R82 Err\t(f;gorylated e [ERK *][E, ] ~ Vowerez[E, ~PT]
| K E K E,—PT
inactive ErbB2 mf 82 +[ 2] mrg2 +[ 2 ]
ErbB4 to
k.o [ERK*|[E,] V. _ [E,—PT
R83 | phosphorylated, ”83[ ][ 4]_ maxr83[ 4 ]

inactive ErbB4

Kores +[Ee] Kores +[Es —PT]




E-ErbB1 to

kkf84[ERK*][E_El] Vmaxr84[E_El_PT]

R84 | phosphorylated, _
inactive E-ErbB1 Kurge +H{E-E]  Kiygy +[E~E,~PT]
H-ErbB4 to .

R85 | phosphorylated Kigas [ERK*][H —E4] ~ Vipperss[H ~E, —PT]
inactive H-ErbB4 Kurgs +[H =B, Kipgs+[H -E,=PT]

EGF binding to

" | Emp1-pT g Konss [E][E, = PT]/VeVe— ks [E~E, — PT]Veve
HRG binding to

RS | ropapt Kong7 [H ][ B4 = PT]/VeVe —kyq [H ~ B, — PT] Veve
ERK binding t

R96 I\/IEK*m ing to Knos [ERK ][MEK *]—k o [ERK — MEK *]

ERK
R97 Ko [ERK — MEK *
i phosphorylation ror | ]

R96 | 0| K [PERK[MEK *] Iy [PERK - MEK
pERK

R K; [ PERK — MEK *

%9 phosphorylation ros [P ]
ERK™* binding t
R100 | o Pzg;?;ia:e Konsoo [ ERK *][ ERKPase] — Ky 100 [ ERK *—ERKPase]
R101 [)fezgozphorylatlon kfml[ERK *—ERKPase]
0 *
ERK binding to

R102 ERK Phospha?tase Kontoz [ERKPase][ pERK]— Kot 102 [ PERK — ERKPase]

R103 [)fepE(;sEhorylatlon ([ PERK — ERKPase]
orp

R104 f. ktempsg w(—f + ktempGO)

Grb2 binding to

R105 Gab1l bound to PIP3 Kons7_2 [Ps =~ AJ[G] ~Kons7 2 [Z A_G]
SOS binding to

R106 | PIP3-Gabl-Grb2 Kanss [O][ > A=G ke[ > A-G-O]
complex
Gabl binding to

R107 | membrane localized | Kyeo[A][ D G =0 ]—Kys[ A-D.G-0]fy,
Grb2-SOS complex
PTP-1B binding t

R108 ndingto 5 .y [T 2 AP ]~k [ > AP T ]

membrane localized




Gabl-P

hosphorylated E11
R109 | P OSPhOTY Kiegao [ ExsP]
degradation

Grb2 binding to E11
degradation

R110 kdeglO [ E.G ]

Shc binding to E11
R111 o Kgego [ ES]
degradation

RasGAP binding to

R112 Koo [ELR

E11 degradation sto| EuR]
PTP-1B binding to

R113 Kyoso [ELT
E11 degradation s EuT

VeVc is taken to be 33.3 [Kholodenko et al., 1999]. k ,, is3and k., is 0. Units: Concentration

(M), V., ("M/s), k., (UsinM), K, (1/s), K, (0M), K, (1/s), k. (1/s), kg (1/s). InH M) is

deg

inhibitor concentration and Kml (nM) is inhibition constant. if a >1, the inhibition is mixed

non-competitive.




