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Text S1. ODEs system of the preliminary pathway model

To describe the biochemical reactions and connectivity of signaling molecules in this study, we adopted
a deterministic ordinary differential equations (ODEs) model using the law of mass action, which are
used to describe the time evolution of concentrations of various molecules and molecular complexes of
interest. Here we describe the details for the ODEs system except for the TNFa receptor sub-system
which has been described in Materials and Methods of main text. The equations along with the
explanations are given as follows.

ASK1: Equation (1) describes the change on the concentration of ASK1 due to TRAF2C-mediated
phosphorylation of ASK1 by (with rate k;) and pp38/pAKT-mediated dephosphorylation of pASK1 by

(with rates k, and k, respectively).

d[AdStKll = —k, *[ ASK1][TRAF 2C] +k, *[ pASK1][ pp38] + k, *[ pASK1][ pAKT]; 1)

pASK1: Equation (2) describes the change on the concentration of pASK1 due to TRAF2C-mediated

phosphorylation of ASK1 by (with rate k;) and pp38/pAKT-mediated dephosphorylation of pASK1 by
(with rates k, and k, respectively).

d[pASK1]
dt

MKK3/6: Equation (3) describes the change on the concentration of MKK3/6 due to pASK1-mediated

k, *[ASK1][TRAF 2C] -k, *[ pASK1][ pp38] — k, *[ pASK ][ pAKT1; )

phosphorylation of MKK3/6 (with rate k,) and auto-dephosphorylation of pMKK3/6 (with rate k; ).

d[MKK3/6]
dt

pPMKK3/6: Equation (4) describes the change on the concentration of pMKK3/6 due to pASK1-

—k, *[MKK 3/ 6][ pASK1] + k, *[ PMKK 3/ 6]; ©)

mediated phosphorylation of MKK3/6 (with rate k,) and auto-dephosphorylation of pMKK3/6 (with
rate k;).

d[pPMKK3/6] _
dt N

p38: Equation (5) describes the change on the concentration of p38 due to pMKK3/6-mediated

*[MKK 3/ 6][ pASK1] -k, *[ PMKK 3/ 6]; 4

phosphorylation of p38 (with rate k,) and pJNK-mediated dephosphorylation of pp38 (with rate k; ).

d[gt%] = —k, *[ p38][ PMKK 3/ 6]+ k, *[ pp38][ pINKT; ©)

pp38: Equation (6) describes the change on the concentration of pp38 due to pMKK3/6-mediated
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phosphorylation of p38 (with rate k,) and pJNK-mediated dephosphorylation of pp38 (with rate k, ).

—d“(’j'i?’s] =k, *[ p38][ pPMKK 3/ 6] — k, *[ pp38][ pINK]; ©)

MEKKZ1: Equation (7) describes the change on the concentration of MEKK1 due to TRAF2C-mediated
phosphorylation of MEKKZ1 (with rate k,) and auto-dephosphorylation of p(MEKK1 (with rate k).

% _ _k, *[MEKKI][TRAF 2C]+ k, *[ PMEKK]; )

pPMEKKZ1: Equation (8) describes the change on the concentration of pMEKK1 due to TRAF2C-
mediated phosphorylation of MEKK1 (with rate k, ) and auto-dephosphorylation of pMEKKZ1 (with rate

Ky ).

% _ k, *[MEKK1][TRAF 2C] -k, *[ pMEKK]; ®)

MKK4/7: Equation (9) describes the change on the concentration of MKK4/7 due to pASK1/pMEKK1-
mediated phosphorylation of MKK4/7 (with rates k, and k; respectively) and pAKT-mediated
dephosphorylation of pMKK4/7 (with rate k,, ).

d[MKdT4/7] =—k,, *[MKK 4/ 7][ pASK1] - k;, *[MKK 4/ 7][ PMEKK1] + k;, *[ PMKK 4/ 7][pAKT];  (9)

pPMKK4/7: Equation (10) describes the change on the concentration of pMKK4/7 due to
PASK1/pMEKK1-mediated phosphorylation of MKK4/7 (with rates k, and k;, respectively) and
pAKT-mediated dephosphorylation of pMKK4/7 (with rate k., ).

d[pMKK4/7]
T

JNK: Equation (11) describes the change on the concentration of JNK due to pMKK4/7-mediated

*[MKK 4/ 7][ pASK1] + k,, *[MKK 4/ 7][ PMEKK1] —k,, *[ PMKK 4/ 7][ pAKT];  (10)

phosphorylation of INK (with rate k,,) and pp38-mediated dephosphorylation of pJNK (with rate k).

d[INK]
dt

pJNK: Equation (12) describes the change on the concentration of pJNK due to pMKK4/7-mediated

= -k, *[INK][ pPMKK 4/ 7] +k,, *[ pPINK][ pp38]; (11)

phosphorylation of INK (with rate k,,) and pp38-mediated dephosphorylation of pJNK (with rate k).

d[ pJNK]
dt

¢_Jun: Equation (13) describes the change on the concentration of ¢_Jun due to pp38/pJNK-mediated

= ks *[INK][pPMKK 4 /7] -k, *[pPINK][ pp38]; (12)

phosphorylation of ¢_Jun (with rates k, and k, respectively) and auto-dephosphorylation of pc_Jun

2



Electronic Supplementary Material (ESI) for Molecular BioSystems
This journal is © The Royal Society of Chemistry 2012

(with rate k, ).

= atJun] =—k;s *[c_ Jun][pp38] —ky *[C_ Jun][pINK]+k,; *[pc_ Jun]; (13)

pc_Jun: Equation (14) describes the change on the concentration of pc_Jun due to pp38/pJNK-mediated
phosphorylation of ¢_Jun (with rates k and k, respectively) and auto-dephosphorylation of pc_Jun
(with rate k, ).

d[pc_ Jun]
dt

AKT: Equation (15) describes the change on the concentration of AKT due to auto-phosphorylation of

=kis*[c_ Jun][pp38] +k,, *[c_ Jun][pINK] -k, *[pc_ Jun]; (14)

AKT (with rate k3 ) and pp53-mediated dephosphorylation of pAKT (with rate k).

APk *AKT I+, “[PAKT PSS (15)

pAKT: Equation (16) describes the change on the concentration of pAKT due to auto-phosphorylation

of AKT (with rate k) and pp53-mediated dephosphorylation of pAKT (with rate k).

SLPRET] i, [AKTI -k, *[PAKTI[pPS3]; (19)

p53: Equation (17) describes the change on the concentration of p53 due to pp38/pJNK-mediated
phosphorylation of p53 (with rates k,, and k,, respectively) and pAKT-mediated dephosphorylation of

pp53 (with rate k,, ).

d[ 3:33] = Ky, *[ PS3][ pp38] — Ky *[ P53I[ pINK] +k,, *[ pp53][ pPAKT; -

pp53: Equation (18) describes the change on the concentration of pp53 due to pp38/pJNK-mediated

phosphorylation of p53 (with rates k,, and k,, respectively) and pAKT-mediated dephosphorylation of
pp53 (with rate k,,).

% = Ky *[P53][ pP38] + k,, *[ PS3][ PINK]—k,, *[ pp53][ pAKT]; (18)

BCL_XL: Equation (19) describes the change on the concentration of BCL_XL due to pp38/pJNK-
mediated phosphorylation of BCL_XL (with rates k,, and k,, respectively) and auto-dephosphorylation
of pBCL_XL (with rate k).

—d[BC;t‘ X —k,, *[ pp38][BCL _ XL]—K,, *[ pPINK][BCL _ XL]+k,s *[ pBCL _ XL]; (19)

pBCL_XL: Equation (20) describes the change on the concentration of pPBCL_XL due to pp38/pJNK-
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mediated phosphorylation of BCL_XL (with rates k,, and k,, respectively), auto-dephosphorylation of
pBCL_XL (with rate k,;) and auto-degradation of pBCL_XL (with rate k).

d[pBCL_XL] _,
dt

dBCL_XL: Equation (21) describes the change on the concentration of dBCL_XL (degraded BCL_XL)

,» *[PP38I[BCL _ XL]+k,, *[ pPINK][BCL _ XL] -k, *[pPBCL_ XL]—k, *[pBCL _ XL]; (20)

due to the auto-dephosphorylation of pBCL_XL (with rate K,).

d[dBCL_XL] _,

dt 2 "[PBCL _ XL]; (21)



