
(EGFR Activation).Kcat (EGFR Activation).Km (PI3K Activation
RTKActive).Kcat (PI3K Activation RTKActive).Km (Akt Activation
PI3K).Kcat (Akt Activation PI3K).Km (mTORC1Activation).Kcat

(mTORC1Activation).Km (STAT3 Activation by mTORC1Active).Kcat
(STAT3 Activation by mTORC1Active).Km (PDL1 Transcription by

STAT3Active).Kcat (PDL1 Transcription by STAT3Active).Km (Akt
Inhibition by PTEN).Kcat (Akt Inhibition by PTEN).Km (PTEN
Activation).k1 (PTEN Activation).k2 (AMPKActivation).k1

(AMPKActivation).k2 (mTORC1 inhibition by AMPK).Kcat (mTORC1
inhibition by AMPK).Km (PDL1 Degradation).k1 (EGFR Degradation).k1 (Akt
Activation by ALKActive).Kcat (Akt Activation by ALKActive).Km (MYCN
Transcription).Kcat (MYCN Transcription).Km (ALKActivation).k1

(ALKActivation).k2 (STAT3 Activation by ALK).Kcat (STAT3
Activation by ALK).Km (DUSP2_transcription_by_MYCN).Kcat

(DUSP2_transcription_by_MYCN).Km (PI3K_Deactivation).k1
(PI3K_Activation_IRS1).Kcat (PI3K_Activation_IRS1).Km
(GSK3b_inactivation_by_Akt).Kcat (GSK3b_inactivation_by_Akt).Km
(MYCN_mRNA_degradation_by_GSK3b).Kcat
(MYCN_mRNA_degradation_by_GSK3b).Km (MYCN_mRNA_degradation).k1
(S6K1_Activation_mTORC1).Kcat (S6K1_Activation_mTORC1).Km
(IRS1_Inhibition_by_S6K1).Kcat (IRS1_Inhibition_by_S6K1).Km
(IRS1_Activation).Kcat (IRS1_Activation).Km
(JNK_activation_by_MKK4/7).Kcat (JNK_activation_by_MKK4/7).Km
(MKK4/7_activation).Kcat (MKK4/7_activation).Km
(ASK/MLK_activation_by_JNK).Kcat (ASK/MLK_activation_by_JNK).Km
(JNK_inhibition_by_DUSP4/6).Kcat (JNK_inhibition_by_DUSP4/6).Km
(DUSP4/6_activation_by_ERK).Kcat (DUSP4/6_activation_by_ERK).Km
(ERK_inhibition_by_DUSP2).Kcat (ERK_inhibition_by_DUSP2).Km
(DUSP2_transcription_by_JNK).Kcat (DUSP2_transcription_by_JNK).Km
(Mek_Feedback_Deactivation_PP2A).Kcat
(Mek_Feedback_Deactivation_PP2A).Km
(Erk_Feedback_Deactivation_PP2A).Kcat
(Erk_Feedback_Deactivation_PP2A).Km (Akt_Deactivation_PP2A).Kcat
(Akt_Deactivation_PP2A).Km (PP2A_activation_by_p38).Kcat
(PP2A_activation_by_p38).Km (p38_activation).Kcat
(p38_activation).Km (p38_inhibition_by_DUSP2).Kcat
(p38_inhibition_by_DUSP2).Km(MKK3/6_activation).Km
(MKK3/6_activation).V (ERK_activation by ALK).Kcat(ERK_activation

by ALK).Km (Raf1_deactivation_by_ERK).Kcat
(Raf1_deactivation_by_ERK).Km (Akt_activation_by_mTORC2).Kcat
(Akt_activation_by_mTORC2).Km (reaction).Kcat (reaction).Km
(MKK4/7_inhibition_by_akt).Kcat (MKK4/7_inhibition_by_akt).Km
(pdl1_transcrtiption_by_stat1).Km (pdl1_transcrtiption_by_stat1).V

[PDL1Active] -1,57E-09 2,08E-07 -3,15E-12 -9,54E-08 -8,55E-13
-5,72E-10 0 0 0 -4,54E-11 4,84E-08 -2,21E-06 -

3,14E-08 -1,28E-13 -1,34E-03 -7,56E-05 -2,31E-09 7,30E-08
4,55E-07 5,73E-05 nan -8,88E-05 -2,96E-07 -6,50E-12 -

1,02E-12 0 -3,20E-11 -2,03E-03 1,63E-07 -1,43E-08 0
3,11E-05 -4,44E-06 0 0 0 0 0 0 -2,51E-06
0 0 0 0 0 0 0 0 0 0 0 0
0 0 -1,25E-12 -5,66E-07 0 0 0 0 0 0
0 0 -1,76E-07 4,18E-11 0 3,67E-14 -5,07E-11



1,54E-06 0 0 0 6,17E-10 3,85E-11 3,75E-03 0
0 0 -1,49E-08 0 0 0 0 2,43E-05 -5,76E-10

























Name Compartment Type Unit
Initial Concentration
[Unit]

1 EGFR_free
Neuroblastoma Cell
Cytoplasm reactions mmol/ml 618

2 EGFR_bound
Neuroblastoma Cell
Cytoplasm reactions mmol/ml 0

3 SOS_active
Neuroblastoma Cell
Cytoplasm reactions mmol/ml 0

4 SOS_inactive
Neuroblastoma Cell
Cytoplasm reactions mmol/ml 9456

5 EGF Extracellular Space fixed mmol/ml 10000000
6 NGF Extracellular Space fixed mmol/ml 10000000

7 NGFR_bound
Neuroblastoma Cell
Cytoplasm reactions mmol/ml 0

8 NGFR
Neuroblastoma Cell
Cytoplasm reactions mmol/ml 14737

9 P90Rsk_active
Neuroblastoma Cell
Cytoplasm reactions mmol/ml 0

10 P90Rsk_inactive
Neuroblastoma Cell
Cytoplasm reactions mmol/ml 30899

11 RAS_active
Neuroblastoma Cell
Cytoplasm reactions mmol/ml 0

12 RAS_inactive
Neuroblastoma Cell
Cytoplasm reactions mmol/ml 12153

13 RasGap_active
Neuroblastoma Cell
Cytoplasm fixed mmol/ml 10143

14 PTEN_active
Neuroblastoma Cell
Cytoplasm reactions mmol/ml 0

15 TCL1
Neuroblastoma Cell
Cytoplasm fixed mmol/ml 123

16 CTMP
Neuroblastoma Cell
Cytoplasm fixed mmol/ml 9570

17 S6K1_inactive
Neuroblastoma Cell
Cytoplasm reactions mmol/ml 9790

18 mTORC1_inactive
Neuroblastoma Cell
Cytoplasm reactions mmol/ml 13351

19 Rap1Gap
Neuroblastoma Cell
Cytoplasm fixed mmol/ml 5334

20 HSP90-Cdc37Active
Neuroblastoma Cell
Cytoplasm fixed mmol/ml 79790

21 PDK1_inactive
Neuroblastoma Cell
Cytoplasm reactions mmol/ml 3120

22 IRS1_inactive
Neuroblastoma Cell
Cytoplasm reactions mmol/ml 1922

23 PDK1_active
Neuroblastoma Cell
Cytoplasm reactions mmol/ml 0

24 PHLPP
Neuroblastoma Cell
Cytoplasm fixed mmol/ml 2584

25 mTORC1_active
Neuroblastoma Cell
Cytoplasm reactions mmol/ml 0



26 S6K1_active
Neuroblastoma Cell
Cytoplasm reactions mmol/ml 0

27 mTORC2_active
Neuroblastoma Cell
Cytoplasm fixed mmol/ml 3685

28 IRS1_active
Neuroblastoma Cell
Cytoplasm reactions mmol/ml 0

29 Akt_inactive
Neuroblastoma Cell
Cytoplasm reactions mmol/ml 0

30 C3G_inactive
Neuroblastoma Cell
Cytoplasm reactions mmol/ml 15703

31 Raf1_inactive
Neuroblastoma Cell
Cytoplasm reactions mmol/ml 34479

32 degradedEGFR
Neuroblastoma Cell
Cytoplasm reactions mmol/ml 0

33 Akt_active
Neuroblastoma Cell
Cytoplasm reactions mmol/ml 48554

34 C3G_active
Neuroblastoma Cell
Cytoplasm reactions mmol/ml 0

35 Rap1_active
Neuroblastoma Cell
Cytoplasm reactions mmol/ml 0

36 Rap1_inactive
Neuroblastoma Cell
Cytoplasm reactions mmol/ml 15629

37 bRaf_active
Neuroblastoma Cell
Cytoplasm reactions mmol/ml 0

38 PP2A_active
Neuroblastoma Cell
Cytoplasm reactions mmol/ml 0

39 Mek_active
Neuroblastoma Cell
Cytoplasm reactions mmol/ml 0

40 Raf1PPtase
Neuroblastoma Cell
Cytoplasm fixed mmol/ml 47458

41 bRaf_inactive
Neuroblastoma Cell
Cytoplasm reactions mmol/ml 4857

42 ERK_inactive
Neuroblastoma Cell
Cytoplasm reactions mmol/ml 31120

43 PI3K_active
Neuroblastoma Cell
Cytoplasm reactions mmol/ml 0

44 PI3K_inactive
Neuroblastoma Cell
Cytoplasm reactions mmol/ml 3657

45 ERK_active
Neuroblastoma Cell
Cytoplasm reactions mmol/ml 0

46 Raf1_active
Neuroblastoma Cell
Cytoplasm reactions mmol/ml 0

47 Mek_inactive
Neuroblastoma Cell
Cytoplasm reactions mmol/ml 33361

48 degradedNGFR
Neuroblastoma Cell
Cytoplasm reactions mmol/ml 0

49 RHEB
Neuroblastoma Cell
Cytoplasm fixed mmol/ml 21021

50 STAT1
Neuroblastoma Cell
Nucleus reactions mmol/ml 17898

51 STAT1_p
Neuroblastoma Cell
Nucleus reactions mmol/ml 0

52 STAT3 Neuroblastoma Cell reactions mmol/ml 30043



Nucleus

53 STAT3_ac
Neuroblastoma Cell
Nucleus reactions mmol/ml 0

54 CREBBP
Neuroblastoma Cell
Nucleus fixed mmol/ml 9715

55 STAT3_ac_p
Neuroblastoma Cell
Nucleus reactions mmol/ml 0

56 PIAS3
Neuroblastoma Cell
Nucleus fixed mmol/ml 10445

57 STAT3_p
Neuroblastoma Cell
Nucleus reactions mmol/ml 0

58 PDL1_mRNA
Neuroblastoma Cell
Nucleus reactions mmol/ml 0

59 degraded_PDL1_mRNA
Neuroblastoma Cell
Nucleus reactions mmol/ml 0

60 ASK/MLK_active
Neuroblastoma Cell
Cytoplasm reactions mmol/ml 1

61 ASK/MLK_inactive
Neuroblastoma Cell
Cytoplasm reactions mmol/ml 11079

62 JNK_active
Neuroblastoma Cell
Cytoplasm reactions mmol/ml 1

63 MKK3/6_active
Neuroblastoma Cell
Cytoplasm reactions mmol/ml 1

64 MKK3/6_inactive
Neuroblastoma Cell
Cytoplasm reactions mmol/ml 2235

65 p38_active
Neuroblastoma Cell
Nucleus reactions mmol/ml 0

66 p38_inactive
Neuroblastoma Cell
Nucleus reactions mmol/ml 25347

67 PP2A_inactive
Neuroblastoma Cell
Cytoplasm reactions mmol/ml 15532

68 DUSP4/6_active
Neuroblastoma Cell
Nucleus reactions mmol/ml 0

69 DUSP4/6_inactive
Neuroblastoma Cell
Nucleus reactions mmol/ml 2764

70 JNK_inactive
Neuroblastoma Cell
Cytoplasm reactions mmol/ml 18643

71 MKK4/7_active
Neuroblastoma Cell
Cytoplasm reactions mmol/ml 1

72 MKK4/7_inactive
Neuroblastoma Cell
Cytoplasm reactions mmol/ml 11269

73 DUSP2_active
Neuroblastoma Cell
Nucleus reactions mmol/ml 0

74 DUSP2_inactive
Neuroblastoma Cell
Nucleus reactions mmol/ml 2334

75 MYCN_mRNA
Neuroblastoma Cell
Nucleus reactions mmol/ml 0

76 GSK3b_active
Neuroblastoma Cell
Cytoplasm reactions mmol/ml 0

77 GSK3b_inactive
Neuroblastoma Cell
Cytoplasm reactions mmol/ml 11711

78 N-MYC
Neuroblastoma Cell
Cytoplasm reactions mmol/ml 0



79 MYCN
Neuroblastoma Cell
Cytoplasm fixed mmol/ml 17819

80 MYCN_mRNA_degraded
Neuroblastoma Cell
Nucleus reactions mmol/ml 0

81 N-MYC_pp
Neuroblastoma Cell
Cytoplasm reactions mmol/ml 0

82 ALK_Mutated
Neuroblastoma Cell
Cytoplasm reactions mmol/ml 8510

83 Akt_Thr308
Neuroblastoma Cell
Cytoplasm reactions mmol/ml 1

84 Akt_conformational_change
Neuroblastoma Cell
Cytoplasm reactions mmol/ml 1

85 PIP3
Neuroblastoma Cell
Cytoplasm reactions mmol/ml 100000

86 PIP2
Neuroblastoma Cell
Cytoplasm reactions mmol/ml 0

87 SOCS1
Neuroblastoma Cell
Cytoplasm fixed mmol/ml 1281

88 SOCS3
Neuroblastoma Cell
Cytoplasm fixed mmol/ml 10186

89 AMPK_active
Neuroblastoma Cell
Cytoplasm reactions mmol/ml 0

90 AMPK_inactive
Neuroblastoma Cell
Cytoplasm reactions mmol/ml 1330

91 PTEN_inactive
Neuroblastoma Cell
Cytoplasm reactions mmol/ml 10130

92 proNGFR
Neuroblastoma Cell
Cytoplasm fixed mmol/ml 14737

93 Crizotinib
Neuroblastoma Cell
Cytoplasm reactions mmol/ml 1,40E-06

94 EGFR_inhibited
Neuroblastoma Cell
Cytoplasm reactions mmol/ml 0

95 Gefitinib
Neuroblastoma Cell
Cytoplasm reactions mmol/ml 3,00E-06



Colonna1 Name Reaction Rate Law Km Kcat k1 k2 k3 k4 k5 References
1 Biding EGF

with EGFR
EGF +
EGFR_free =
EGFR_bound;
EGF

Mass action
(reversible)

2,18503E-05 0,121008 1

2 SOS_activatio
n_by_EGFR_
bound

SOS_inactive
->
SOS_active;
EGFR_bound

SOS
activation by
EGFR

6086070 694.731 1

3 SOS
activation by
NGF

SOS_inactive
->
SOS_active;
NGFR_bound

SOS
activation by
NGF

2112,66 389.428 2

4 Biding NGF NGF + NGFR
=
NGFR_bound
;  NGF

Mass action
(reversible)

1,38E-07 0,0072 2

5 SOS
deactivation
by P90Rsk

SOS_active ->
SOS_inactive;
P90Rsk_activ
e

SOS
deactivation
by P90Rsk

360.000 647.019 1

6 SOS
deactivation
by ERK

SOS_active ->
SOS_inactive;
ERK_active

SOS
deactivation
by ERK

763523 0,0213697 1

7 P90Rsk
Activation

P90Rsk_inacti
ve ->
P90Rsk_activ
e;
ERK_active

P90Rsk
Activation

360000 0,0100758 1

8 RAS
Activation

RAS_inactive
->
RAS_active;
SOS_active

RAS
Activation

35954,3 32.344 1

9 RAS
deactivation

RAS_active ->
RAS_inactive;

HMM
modified

73733,3 776.942 1



RasGap_activ
e

10 Raf1_Feedba
ck_Deactivati
on_Raf1PPtas
e

Raf1_active -
>
Raf1_inactive
;  Raf1PPtase

HMM_Modifi
ed

1061,71 0,126329 3

11 Mek_Activati
on_Raf1

Mek_inactive
->
Mek_active;
Raf1_active

HMM_Modifi
ed

1800000 70.122 3

12 Mek_Feedba
ck_Deactivati
on_PP2A

Mek_active -
>
Mek_inactive
;
PP2A_active

HMM_Modifi
ed

518753 283.243 1

13 Erk_Activatio
n

ERK_inactive
->
ERK_active;
Mek_active

HMM_Modifi
ed

782264 7.652 4

14 Erk_Feedbac
k_Deactivatio
n_PP2A

ERK_active ->
ERK_inactive;
PP2A_active

HMM_Modifi
ed

1630000 414.072 5

15 C3G_Deactiv
ation

C3G_active ->
C3G_inactive

Mass action
(irreversible)

2,5 1

16 Mek_Activati
on_bRaf

Mek_inactive
->
Mek_active;
bRaf_active

HMM_Modifi
ed

4768350 185.759 1

17 PIP3_Activati
on

PIP2 -> PIP3;
PI3K_active

HMM_Modifi
ed

653951 0,0566279 1

18 bRaf_Deactiv
ation_Raf1PP
tase

bRaf_active -
>
bRaf_inactive
;  Raf1PPtase

HMM_Modifi
ed

2052,32 0,0832448 2

19 PIP3_Feedba PIP3 -> PIP2; HMM_Modifi 518753 283.243 1



ck_Deactivati
on_PTEN

PTEN_active ed

20 PI3K_Deactiv
ation

PI3K_active -
>
PI3K_inactive

Mass action
(irreversible)

0,005 1

21 Rap1_Activati
on

Rap1_inactiv
e ->
Rap1_active;
C3G_active

HMM_Modifi
ed

10965,6 140.145 6

22 bRaf_Activati
on_Rap1

bRaf_inactive
->
bRaf_active;
Rap1_active

HMM_Modifi
ed

360000 0,776 1

23 Raf1_Deactiv
ation_by_Akt

Raf1_active -
>
Raf1_inactive
;  Akt_active

HMM_Modifi
ed

15781,3 199.935 3

24 Rap1_Feedba
ck_Deactivati
on_Rap1Gap

Rap1_active -
>
Rap1_inactiv
e;  Rap1Gap

HMM_Modifi
ed

43859,1 404.006 7

25 Akt_Activatio
n_PIP3

Akt_inactive -
>
Akt_conform
ational_chan
ge;  PIP3

HMM_Modifi
ed

653951 0,0566279 1

26 PI3K_Activati
on_IRS1

PI3K_inactive
->
PI3K_active;
IRS1_active

HMM_Modifi
ed

272056 0,0771067 1

27 Akt_Deactiva
tion_PP2A

Akt_active ->
Akt_inactive;
PP2A_active

HMM_Modifi
ed

2476,85 0,296393 8

28 PDK1_Activat
ion

PDK1_inactiv
e ->

HMM_Modifi
ed

1007340 985.367 9



PDK1_active;
PIP3

29 Akt_Deactiva
tion_PHLPP

Akt_active ->
Akt_inactive;
PHLPP

HMM_Modifi
ed

24761,9 1423,62 10

30 Akt_Deactiva
tion_CTMP

Akt_active ->
Akt_inactive;
CTMP

HMM_Modifi
ed

15670,1 0,0409454 11

31 PDK1_Deacti
vation

PDK1_active -
>
PDK1_inactiv
e

Mass action
(irreversible)

2,5 1

32 Akt_Activatio
n_mTORC2

Akt_Thr308 -
> Akt_active;
mTORC2_acti
ve

HMM_Modifi
ed

149.078 0,00999962 12

33 S6K1_Activati
on_mTORC1

S6K1_inactiv
e ->
S6K1_active;
mTORC1_acti
ve

HMM_Modifi
ed

763523 0,0213697 1

34 Akt_Activatio
n_HSP90-
Cdc37

Akt_inactive -
> Akt_active;
HSP90-
Cdc37Active

HMM_Modifi
ed

653951 0,0566279 10

35 Akt_Act
ivation_
PDK1

Akt_con
formati
onal_ch
ange ->
Akt_Thr
308;
PDK1_a
ctive

HMM_
Modifie
d

10335,5 0,00000
902054

9

36 Akt_Activatio
n_TCL1

Akt_inactive -
> Akt_active;

HMM_Modifi
ed

0,337626 19909,2 10



TCL1
37 Erk_Feedbac

k_Deactivatio
n_Raf1

ERK_active ->
ERK_inactive;
Raf1_active

HMM_Modifi
ed

3496490 88.912 1

38 mTORC1_Acti
vation_RHEB

mTORC1_ina
ctive ->
mTORC1_acti
ve;  RHEB

HMM_Modifi
ed

119355 151.212 13

39 IRS1_Feedba
ck_Deactivati
on_S6K1

IRS1_active -
>
IRS1_inactive
;  S6K1_active

HMM_Modifi
ed

896896 1611,97 1

40 EGFR_free
degradation

EGFR_free ->
degradedEGF
R

Mass action
(irreversible)

0,00125 1

41 NGFR
degradation

NGFR ->
degradedNGF
R

Mass action
(irreversible)

0,2 2

42 bNGFR
degradation

NGFR_bound
->
degradedNGF
R

Mass action
(irreversible)

0,2 2

43 Raf1
activation_by
_Ras

Raf1_inactive
->
Raf1_active;
RAS_active

HMM_Modifi
ed

1432410 1509,36 3

44 Raf1_deactiv
ation_by_ERK

Raf1_active -
>
Raf1_inactive
;  ERK_active

HMM_Modifi
ed

68301,1 0,003928 3

45 PI3K_Activati
on_Ras

PI3K_inactive
->
PI3K_active;
RAS_active

HMM_Modifi
ed

272056 0,0771067 1

46 PI3K_Activati PI3K_inactive HMM_Modifi 184912 106.737 1



on_EGFR_di_
p

->
PI3K_active;
EGFR_bound

ed

47 C3G_Activati
on_NGFR

C3G_inactive
->
C3G_active;
NGFR_bound

HMM_Modifi
ed

12876,2 146.912 2

48 P90Rsk_deac
tivation

P90Rsk_activ
e ->
P90Rsk_inacti
ve

Mass action
(irreversible)

0,005 1

49 bRAF_activati
on_RAS

bRaf_inactive
->
bRaf_active;
RAS_active

HMM_Modifi
ed

360000 0,776 2

50 IRS1_Activati
on

IRS1_inactive
->
IRS1_active;
EGFR_bound

HMM_Modifi
ed

184912 106.737 1

51 STAT1_activa
tion

STAT1 ->
STAT1_p;
EGFR_bound
PIAS3 SOCS1
SOCS3

HMM_activat
ion and
inhibition_ST
AT1

1 0,419 0,3 0,3 19 0,1 14

52 STAT3_acetil
ation

STAT3 ->
STAT3_ac;
CREBBP

HMM_Modifi
ed

0,1 37,7 14

53 STAT3_phosp
horilation_by
_EGFR_boun
d

STAT3_ac ->
STAT3_ac_p;
EGFR_bound
PIAS3 SOCS1
SOCS3
STAT3_p

HMM_activat
ion and
inhibition_ST
AT3

1 0,419 0,3 0,3 19 0,1 0,00062 14

54 STAT3_phosp
orilation_by_

STAT3 ->
STAT3_p;

HMM
modified

1467,82 203.596 15



mTORC1 mTORC1_acti
ve

55 PDL1_transcr
ition_by_STA
T3_ac_p

STAT3_ac_p -
>
PDL1_mRNA

Henri-
Michaelis-
Menten
(irreversible)

0,918449 0,0301143 16

56 PDL1_transcr
ition_by_STA
T1_p

STAT1_p ->
PDL1_mRNA

Henri-
Michaelis-
Menten
(irreversible)

0,00549287 154.143 17

57 PDL1_mRNA
degradation

PDL1_mRNA -
>
degraded_PD
L1_mRNA

Mass action
(irreversible)

0,0000001 16

58 ASK/MLK_act
ivation_by_J
NK

ASK/MLK_ina
ctive ->
ASK/MLK_act
ive;
JNK_active

HMM_Modifi
ed

193.443 677.718 18

59 MKK3/6_acti
vation

MKK3/6_inac
tive ->
MKK3/6_acti
ve

Henri-
Michaelis-
Menten
(irreversible)

0,0889526 323.773 19

60 p38_activatio
n

p38_inactive
->
p38_active;
MKK3/6_acti
ve

HMM_Modifi
ed

0,0288693 1751,2 20

61 PP2A_activati
on_by_p38

PP2A_inactiv
e ->
PP2A_active;
p38_active

HMM_Modifi
ed

60421,9 1,14398E-05 20

62 DUSP4/6_acti
vation_by_ER
K

DUSP4/6_ina
ctive ->
DUSP4/6_acti

HMM_Modifi
ed

3,35444E-05 9,15995E-05 21



ve;
ERK_active

63 JNK_inhibitio
n_by_DUSP4/
6

JNK_active ->
JNK_inactive;
DUSP4/6_acti
ve

HMM_Modifi
ed

9,03661E-06 13732 22

64 MKK4/7_acti
vation

MKK4/7_inac
tive ->
MKK4/7_acti
ve;
ASK/MLK_act
ive

HMM_Modifi
ed

0,000001 0,590759 23

65 JNK_activatio
n_by_MKK4/
7

JNK_inactive
->
JNK_active;
MKK4/7_acti
ve

HMM_Modifi
ed

0,000001 16345,5 24

66 MKK4/7_inhi
bition_by_Ak
t

MKK4/7_acti
ve ->
MKK4/7_inac
tive;
Akt_active

HMM_Modifi
ed

0,466352 0,000188165 25

67 DUSP2_trans
cription_by_J
NK

DUSP2_inacti
ve ->
DUSP2_active
;  JNK_active

HMM_Modifi
ed

0,30431 2068,53 26

68 ERK_inhibitio
n_by_DUSP2

ERK_active ->
ERK_inactive;
DUSP2_active

HMM_Modifi
ed

707382 0,246066 26

69 p38_inhibitio
n_by_DUSP2

p38_active ->
p38_inactive;
DUSP2_active

HMM_Modifi
ed

0,00181113 2,0056E-06 26

70 N-
MYC_degrad
ation_by_GS

N-MYC -> N-
MYC_pp;
GSK3b_active

HMM_Modifi
ed

2,32369E-06 0,4767 27



K3b
71 GSK3b_inacti

vation_by_Ak
t

GSK3b_active
->
GSK3b_inacti
ve;
Akt_active

HMM_Modifi
ed

6291,13 0,445559 28

72 MYCN_transc
ription_by_S
TAT3_p

MYCN ->
MYCN_mRNA
;  STAT3_p

HMM_Modifi
ed

625.826 4358,93 29

73 MYCN_mRNA
_degradation

MYCN_mRNA
->
MYCN_mRNA
_degraded

Mass action
(irreversible)

0,00177055 30

74 DUSP2_trans
cription_by_
N-MYC

DUSP2_inacti
ve ->
DUSP2_active
;  N-MYC

HMM
modified

0,000713062 0,00372918 26

75 PI3K_activati
on_by_ALK

PI3K_inactive
->
PI3K_active;
ALK_active

HMM_Modifi
ed

6827,58 0,225075 31

76 STAT3_phosp
horilation_by
_ALK

STAT3 ->
STAT3_p;
ALK_active

HMM_Modifi
ed

155.479 0,136315 32

77 EGFR_bound
_degradation

EGFR_bound
->
degradedEGF
R

Mass action
(irreversible)

0,1 2

78 PDL1_transcr
iption_by_ST
AT3_p

STAT3_p ->
PDL1_mRNA

Henri-
Michaelis-
Menten
(irreversible)

0,918449 0,0301143 16
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