ni14}= Needs["IdentifiabilityAnalysis™"]
startTime = AbsoluteTime[]

ouis= 3.6891568006721086 x 10°

6= vars = {x1, x2, x3, x4, x5, x6}

ouftel= {x1, x2, x3, x4, x5, x6}

n7:= params = {kl1, k2, k4, k5, k7, k9, k11, k3TrkAoO,
k6Ras0, k8Raf0, k10MekO, sErk0O, sK, n, NGFO, pl, p2}
oui7= {kl1l, k2, k4, k5, k7, k9, k11, k3Trkao0,
k6Ras0, k8Raf0, k10Mek0, sErk0O, sK, n, NGF0, pl, p2}



2 | NGF-Erk-extended.nb

nisl- sys = {x1'[t] == -x1[t] *k2 - NGFO + k1 % (x1[t] - k3Trkao),
%2 '[t] == -x2[t] *k5 - (x2[t] - k6Ras0) » (k4 + (x1[t] *xpl) / (x6[t] +pl)),
x3'[t] == x2[t] * (k8BRaf0 - x3[t]) - k7 * x3[t],
x4 '[t] == x3[t] » (k10MekO - x4[t]) - k9 * x4[t],

x5'[t] == -k1l1l *x5[t] - x4[t] » (x5[t] - sErkO),
x6'[t] == (n*x6[t] /x5[t]) * (-k1llxx5[t] -x4[t] » (x5[t] - sErk0)),
x1[0] == 0,

x2[0] == (k4 x k6Ras0) / (k4 +k5),
x3[0] == (k4 » k6RasO x k8Raf0) / ( (k4 +k5) » (k7 + (k4 x k6Ras0) / (k4 +k5))),
x4[0] == (k4 » k6RasO » k8Raf0 » k10MekO) / ( (k4 + k5) * (k7 + (k4 » k6Ras0) / (k4 + k5)) *
(k9 + (k4 » k6RasO = k8Raf0) / ( (k4 +k5) % (k7 + (k4 + k6RasO0) / (k&4 +k5))))),
x5[0] == (k4 » k6RasO x k8Raf0 x k10MekO * sErk0) /
((k4 + k5) * (k7 + (k4 » k6Ras0) / (k4 +k5)) * (k11 + (k4 * k6RasO » k8Raf0 » k10Mek0) /
((k4 + k5) * (k7 + (k4 » k6Ras0) / (k4 +k5)) * (k9 +
(k4 » k6RasO  k8Raf0) / ( (k4 +k5) * (k7 + (k4 x k6Ras0) / (k&4 +k5)))))) *
(k9 + (k4 » k6RasO = k8Raf0) / ( (k& +k5) % (k7 + (k4 » k6RasO0) / (k&4 +k5))))),
x6 [
0] =
p2}

outf18)- {xl'[t] - k2 x1[t] -k1NGFO (-k3TrkA0 +x1[t]),

plx1l[t]
x2'[t] = -k5x2[t] - (-k6RasO0 +x2[t]) |kd + —
pl+x6[t]

x3'[t] =x2[t] (k8Raf0-x3[t]) -k7=x3[t], x4'"[t] =x3[t] (k10MekO-x4[t]) -k9x4[t],
x5'[t] = -k1l1x5[t] -x4[t] (-sErk0+x5[t]),
n (-k11x5[t] -x4[t] (-sErk0+x5[t])) x6[t]

X6,[t] == ’
X5 [t]
k4 k6Ras0 k4 k6Ras0 k8Raf0
x1[0] =0, x2[0] = ——, x3[0] = ,
k4 + k5 (k4 + k5) (7“4 k6Ras0 k7)
k4+k5

k10MekO k4 k6Ras0 k8Raf0

k4 k6Ras0 k4 k6Ras0 k8Raf0
R N k9
(a2 (Puns o) (5 ]
k10MekO k4 k6Ras0 k8Raf0 sErk0
(k4 N k5> ( k4k126+1]iasso k ) k4 kGRai?k]:fiij + k9 k11 + k10MekO k4 k6Ras0 k8Raf0
(k4+k5) ( ks ) k4 k6Ras0 K4K6RaSOKBRATO . o

(k4+k5)

+k7)

k4+k5 k4 k6Ras0
—_—

(k4+k5) \ x7|
Ka+k5 )

, X6[0] = p2}

o= output = {x5[t]}
ouft9l= {x5[t]}

n2o}= iad = IdentifiabilityAnalysis[{sys, output}, vars, params, t]

ou20)= IdentifiabilityAnalysisData[False, <>]

ni21]= iad["IdentifiableQ"]

ouf21]= False



In[22]:=

Out[22]=

In[23]:=

Out[23]=

In[24]:=

Out[24]=

Out[25]=

In[26]:=

iad["DegreesOfFreedom"]

4

iad["NonIdentifiableParameters"]
{k1, k2, k3TrkAO, NGFO, pl, p2, sk}
endTime = AbsoluteTime[]
N[endTime - startTime]
3.6891568030911393 x 10°

2.41903
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