Assignment Rules

[Total PMEGFR]

[TotalPMBoundEGFR]

[Totallnternal EGFR]

[Totallnternal EGF]

[Total EGFR)

[TotalUHIEGFR]

[TotalCde42GDP)

[TotalCdc42GTP]

[TotalCoolActive]

[PMEGFR]

+ [PMBoundEGFR]

+ [PMBoundEGFRCbI]

+ [PMBoundEGFRCblActive]

+ [PMBoundEGFRCoolActiveCbl]

[PMBoundEGFR]

+ [PMBoundEGFRCb]

+ [PMBoundEGFRCblActive]

+ [PMBoundEGFRCoolActiveCbl]

[EndosomalEGFR]

+ [EndosomalEGFRCb]]

+ [EndosomalEGFRCblActive]
+ [EndosomalEGFRCoolActiveCbl]
+ [UbiEndosomalEGFRCblActive]
+ [UbiEndosomalEGFR]
+ [LysoEGFRCblActive]
+ [LysoEGFR]

[EndosomalEGF]
+ [LysoEGF]

[TotalPMEGFR]
+ [Totallnternal EGFR]

[UbiEndosomalEGFRCblActive]
+ [UbiEndosomal EGFR]

+ [LysoEGFR]

+ [LysoEGFRCblActive]

[Cdc42GDP]
+ [CoolActiveCdcd2GDP)|
+ [CoolActiveCblCdc42GDP]

[Cdc42GTP)
+ [CoolActiveCdc42GTP]
+ [CoolActiveCblCdc42GTP]

[CoolActive]

+ [PMBoundEGFRCoolActiveCbl]
+ [EndosomalEGFRCoolActiveCbl]
[CoolActiveCdc42GDP)]
[CoolActiveCdc42GTP]
[CoolActiveCblCdc42GDP]

[

_l’_
_l’_
_l’_
+ [CoolActiveCblCdc42GTP)



+ [CoolActiveCbl]

[TotalCblActive] = [CblActive]

[TotalChbl]

Differential Equations

d [EGF]
dt

d [PMEGFR]
dat

d [PMBoundEGFR]
dat

d [PMBoundEGFRCb]]
dt -

+ [PMBoundEGFRCDblActive]

+ [EndosomalEGFRCblActive]

+ [UbiEndosomal EGFRCblActive]
+ [LysoEGFRCblActive]

[TotalCblActive]

+ [ChI]

+ [PMBoundEGFRCb]]
[PMBoundEGFRCoolActiveCbl]
[Endosomal EGFRCb]]
[Endosomal EGFRCoolActiveCbl]
[CoolActiveCblCdc42GDP]
[CoolActiveCblCdc42GTP]

[

_l’_
_l’_
_l’_
_l’_
_l’_
+ [CoolActiveCbl]

kuEGF - [PMBoundEGFR]
— kbEGF - [EGF] - PMEGFR]

kuEGF - [PMBoundEGFR|

+ kRec - [EndosomalEGFR]

+ ktEGFR

— kbEGF - [EGF] - [PMEGFR]
— kdEGFR - [PMEGFR]

kbEGF - [EGF] - [PMEGFR]
kPPaseCool:[PPase]-[PMBound EGFRCoolActiveCbl]
+ (KmPPaseCool+[PMBoundEGFRCoolActiveCbl])
+ kuCoolCblEGFR - [PMBoundEGFRCoolActiveCbl]
+ kuCbl - [PMBoundEGFRCb]]
+ kuCbl - [PMBoundEGFRCblActive]
— kuEGF - [PMBoundEGFR]
— kbCoolCblEGFR - [CoolActiveCblCdc42GTP] - [PMBoundEGFR]
— kbCoolCblEGFR - [CoolActiveCbl] - [PMBoundEGFR]
—kbCbl - [PMBoundEGFR] - [Cb]]
—kbCbl - [PMBoundEGFR] - [CblActive]

kbCbl - [PMBoundEGFR] - [Cbl]

+ kPPaseCbl-[PPase]-[PMBoundEGFRCblActive]
([PMBoundEGFRCblActive] +KmPPaseCbl)

— kuCbl - [PMBoundEGFRCb]]




— kCbl - [PMBoundEGFRCb]]

d[PMBound BGFRCbIActive] 1] - [PMBoundEGFR] - [CblActive]

t
+kCbl - [PMBoundEGFRCb]]
—kEndo - [PMBoundEGFRCblActive]
— kuCbl - [PMBoundEGFRCblActive]

kPPaseCbl-[PPase]-[PMBoundEGFRCDblActive]
([PMBoundEGFRCblActive] +KmPPaseCbl)

d[PMBoundBGFRCoolActiveCbl] 1 Co0lCIEGFR - [CoolActiveChlCdc42GTP] - [PMBoundEGFR]

at
+ kbCoolCblEGFR - [CoolActiveCbl] - [PMBoundEGFR]

_ kPPaseCool-[PPase]-[PMBoundEGFRCoolActiveCbl]
(KmPPaseCool+[PMBoundEGFRCoolActiveCbl])

— kuCoolCblEGFR, - [PMBoundEGFRCoolActiveCbl]

d [Cb]] kPPaseCool-[PPase]-[CoolActiveCbl]
dt (KmPPaseCool+[CoolActiveCbl])

+ kPPaseCool:[PPase]-[PMBoundEGFRCoolActiveCbl]
(KmPPaseCool+[PMBoundEGFRCoolActiveCbl])

+ kPPaseCool-[PPase]-[CoolActiveCblCdc42GTP]
(KmPPaseCool+[CoolActiveCblCdc42GTP])

+ kuCool42¢p; - [CoolActiveCblCdc42GTP]
+ kuCoolChl - [CoolActiveCbl]
+kuCbl - [PMBoundEGFRCb]]

+ kPPaseCbl-[PPase|-[CblActive]
([CblActive] + KmPPaseCbl)

+ kuCbl - [EndosomalEGFRCD]]
—kbCool42¢y, - [CoolActiveCded2GTP] - [Chl]
—kbCoolCbl - [CoolActive] - [Cbl]

— kbCbl - [PMBoundEGFR] - [Cb]]

— kbCbl - [EndosomalEGFR] - [Cbl)]

d[Cblactive]  _  kyChl - [PMBoundEGFRCblActive]

i
+ kuCbl - [Endosomal EGFRCblActive]
+ kuCblUbi - [UbiEndosomal EGFRCblActive]
—kbCbl - [PMBoundEGFR] - [CblActive]

kPPaseCbl-[PPase]-[CblActive]
([CblActive] + KmPPaseCbl)

—kbCbl - [EndosomalEGFR] - [CblActive]
— kbCblUbi - [UbiEndosomalEGFR] - [CblActive]

d [Cool] _ kPPaseCool-[PPase]-[CoolActive]

dt ([CoolActive] + KmPPaseCool)

+ kPPaseCool-[PPase]-[CoolActiveCbl]
(KmPPaseCool+[CoolActiveCbl])

+ kPPaseCool-[PPase]-[PMBound EGFRCoolActiveCbl]
(KmPPaseCool+[PMBoundEGFRCoolActiveCbl])

+ kPPaseCool-[PPase]-[CoolActiveCblCdc42GTP]
(KmPPaseCool+[CoolActiveCblCdc42GTP])

+ kPPaseCool:[PPase]-[CoolActiveCdc42GTP]
(KmPPaseCool+[CoolActiveCdc42GTP])




d [CoolActive]

dt

d [Endosomal EGF]

dt

d [Endosomal EGFR]

dt

d [Endosomal EGFRCb]]

dt

d [Endosomal EGFRCblActive]

dt

d [Endosomal EGFRCoolActiveCbl]

dt

d[Cdc42GTP]

dt

+ kPPaseCool-[PPase]-[CoolActiveCdc42GDP]
(KmPPaseCool+[CoolActiveCdc42GDP])

kFAKCool-[FAKActive]-[Cool]
([Cool][ +KmFAKCool)

kuCool42 - [CoolActiveCdc42GDP]

+ kuCo0l42GTP - [CoolActiveCdc42GTP]

+ kFAKCool-[FAKActive]-[Cool]
([Cool][+KmFAKCool)

+ kuCoolChl - [CoolActiveCbl]
—kbCool42 - [CoolActive] - [Cdc42GDP]
—kbCoo0l42GTP - [CoolActive] - [Cdcd2GTP]

kPPaseCool-[PPase]-[CoolActive]
([CoolActive] + KmPPaseCool)

— kbCoolCbl - [CoolActive] - [Cbl]

kEndo - [PMBoundEGFRCblActive]
—kLyso - [Endosomal EGF]

kuCoolCblEGFR - [Endosomal EGFRCoolActiveCbl]

+ kuCbl - [Endosomal EGFRCb]]

+ kuCbl - [EndosomalEGFRCblActive]

— kbCoolCblEGFR, - [CoolActiveCblCdc42GTP] - [EndosomalEGFR]
—kbCbl - [Endosomal EGFR] - [Cbl]

—kbCbl - [EndosomalEGFR] - [CblActive]

—kRec - [Endosomal EGFR]

kPPaseCbl-[PPase]-[Endosomal EGFRCblActive]
([Endosomal EGFRCblActive] + KmPPaseCbl)

+ kbCbl - [EndosomalEGFR] - [Cbl]
—kuCbl - [Endosomal EGFRCb]]
—kCbl - [EndosomalEGFRCb]]

kEndo - [PMBoundEGFRCblActive]

+kbCbl - [EndosomalEGFR] - [CblActive]
+ kCbl - [Endosomal EGFRCb]]

kPPaseCbl-[PPase]-[Endosomal EGFRCblActive]
([Endosomal EGFRCblActive] + KmPPaseCbl)

— kuCbl - [Endosomal EGFRCblActive]
—kUbi - [Endosomal EGFRCblActive]

kbCoolCblEGFR - [CoolActiveCblCdc42GTP] - [EndosomalEGFR]
— kuCoolCblEGFR - [EndosomalEGFRCoolActiveCbl|

kuCool42GTP - [CoolActiveCdc42GTP]

+ kPPaseCool-[PPase]-[CoolActiveCblCdc42GTP]
(KmPPaseCool+[CoolActiveCblCdc42GTP])

+ kPPaseCool:[PPase]-[CoolActiveCdc42GTP]
(KmPPaseCool+[CoolActiveCdc42GTP])




+ kuCo0l42GTP - [CoolActiveCblCdc42GTP]
+ kbCoolCbIEGFR - [CoolActiveCblCdc42GTP] - [Endosomal EGFR]
— kbCo0l42GTP - [CoolActive] - [Cdc42GTP]

KGAP-[Cdc42GAP]-[Cdc42GTP]
([Cdc42GTP]+KmGAP)

—kbCo0l42GTP - [CoolActiveCbl] - [Cdc42GTP]

W = kuCool42 - [CoolActiveCdc42GDP]

| KGAP-[Cdc42GAP]:[Cdc2GTP]
([Cdcd2GTP|+KmGAP)

+ kPPaseCool-[PPase]-[CoolActiveCdc42GDP]
(KmPPaseCool+[CoolActiveCdc42GDP])

+ kuCool42 - [CoolActiveCblCdc42GDP]
+ kbCoolCbIEGFR - [CoolActiveCblCdc42GTP] - [PMBoundEGFR]
—kbCool42 - [CoolActive] - [Cdc42GDP]

d[Cded2GAP]
dat

d[CoolActiveCdeA2GDP] - _  hCo0l42 - [CoolActive] - [Cdc42GDP)
—kCool42 - [CoolActiveCdc42GDP]

—kuCool42 - [CoolActiveCdc42GDP]

kPPaseCool-[PPase]-[CoolActiveCdc42GDP]
(KmPPaseCool+[CoolActiveCdc42GDP])

d[CoolActiveCded2GTP] - _ k(00142 - [CoolActiveCdcd2GDP]

i
+ kbCo0l42GTP - [CoolActive] - [Cdc42GTP]
+ kuCool42¢p; - [CoolActiveCblCdc42GTP]
— kuCool42GTP - [CoolActiveCdc42GTP]

_ kPPaseCool-[PPase]-[CoolActiveCdc42GTP]
(KmPPaseCool+[CoolActiveCdc42GTP])

—kbCool42¢y, - [CoolActiveCdc42GTP] - [Chl]

d [CoolActiveCblCdc42GDP] _ kGAP:[Cdc42GAP]-[CoolActiveCblCdc42GTP]
dt ([CoolActiveCblCdc42GTP]+KmGAP)

—kuCool42 - [CoolActiveCblCdc42GDP]

d[CoolActiveCbICAed2GTR]  _ ¥, (o0l42GTP - [CoolActiveCbl] - [Cdc42GTP]

at
+ kbCool42¢y, - [CoolActiveCdcd2GTP] - [Chl]

_ kPPaseCool-[PPase|-[CoolActiveCblCdc42GTP]
(KmPPaseCool+[CoolActiveCblCdc42GTP])

—kuCool42GTP - [CoolActiveCblCdc42GTP]
—kuCool42¢y, - [CoolActiveCblCdcd2GTP]

kGAP-[Cdc42GAP]-[CoolActiveCblCdc42GTP]
([CoolActiveCblCdc42GTP]+KmGAP)

— kbCoolCblEGFR - [CoolActiveCblCdc42GTP] - [PMBoundEGFR]
— kbCoolCblEGFR, - [CoolActiveCblCdc42GTP] - [EndosomalEGFR]

d[CoclActiveChl] 13 Co0l42GTP - [CoolActiveChlCdc42GTP)
+ kuCool42 - [CoolActiveCblCdc42GDP]



d [UbiEndosomalEGFR]
dt

d [UbiEndosomal EGFRCblActive]

dt

d [recycledEGFR]
dt

d [LysoEGFR]

dt

d [LysoEGFRCblActive]
dt

d [LysoEGF]
dt

d [Src]

dt

d [SrcActive]
dt

d [FAK]
dt

+ kbCo0lCbl - [CoolActive] - [Cbl]
+ kuCoolCblEGFR - [PMBoundEGFRCoolActiveCbl]
+ kuCoolCblEGFR - [EndosomalEGFRCoolActiveCbl]

_ kPPaseCool-[PPase]-[CoolActiveCbl]
(KmPPaseCool+[CoolActiveCbl])

—kbCo0l42GTP - [CoolActiveCbl] - [Cdc42GTP]
— kuCoolCbl - [CoolActiveCbl]
— kbCoolCblEGFR - [CoolActiveCbl] - [PMBoundEGFR]

kuCblUbi - [UbiEndosomalEGFRCblActive]

— kbCblUbi - [UbiEndosomalEGFR] - [CblActive]
—kLyso - [UbiEndosomal EGFR]

kUbi - [Endosomal EGFRCblActive]

+ kbCblUbi - [UbiEndosomalEGFR] - [CblActive]
— kuCblUbi - [UbiEndosomalEGFRCblActive]
—kLyso - [UbiEndosomal EGFRCblActive]

kRec - [EndosomalEGFR]

kLyso - [UbiEndosomal EGFR)
— kProt - [LysoEGFR]

kLyso - [UbiEndosomalEGFRCblActive]
— kProt - [LysoEGFRCblActive]

kLyso - [EndosomalEGF]
— kProtEGF - [LysoEGF]

kPPase:[PPase]-[SrcActive]
([SrcActive]+ KmPPase)

_ kEGFRSrc:[TotalPMBoundEGFR]-[Src]
([Src]+KmEGFRSrc)

_ kEGFRSrc-[Totallnternal EGFR]-[Src]
([Src]+KmEGFRSrc)

kEGFRSrc-[TotalPMBoundEGFR]:[Src]
([Src]+KmEGFRSrc)

+ kEGFRSrc-[Totallnternal EGFR]-[Src]
([Src]+ KmEGFRSrc)

kPPase:[PPase]-[SrcActive]
([SrcActive]|+KmPPase)

kPPase:[PPase]- [FAKActive]
([FAKActive][+ KmPPase)

kSrcFAK:[SrcActive]-[FAK]
([FAK]+KmSrcFAK)




d [FAK Active]

dt

d [ERK]

dt

d [RasGDP]

dt

d [RasGAP]

dt

d [ExkP]

dt

d [RasGTP]

dt

d [PPase]

dt

d [DegradedEGFR]

dt

d [DegradedEGF]

dt

kSrcFAK:[SrcActive]-[FAK]
([FAK]4+KmSrcFAK)
kPPase:[PPase]- [FAKActive]
([FAKActive]|+ KmPPase)

kdErk:[PPase]-[ErkP]
([ErkP]4+KmdErk)
KkErk:[RasGTP].[ERK]
([ERK]+KmErk)

kRasGAP:-[RasGAP]-[RasGTP]
([RasGTP]+KmRasGAP)

+ kErkRas:[ErkP]-[RasGTP]
([RasGTP]+KmErkRas)

kRas:[TotalPMBoundEGFR]-[RasGDP]

([RasGDP]+KmRas)

kRas-[Totallnternal EGFR]-[RasGDP]
([RasGDP]+KmRas)

KkErk-[RasGTP]-[ERK]
([ERK]+KmErk)

kdErk:[PPase]-[ErkP]
([ErkP]+KmdErk)

kRas-[TotalPMBoundEGFR]:-[RasGDP]
([RasGDP]+KmRas)

+ kRas-[Totallnternal EGFR]-[RasGDP]
([RasGDP]+KmRas)
kRasGAP:[RasGAP]-[RasGTP]
([RasGTP]+KmRasGAP)

kErkRas:[ErkP]-[RasGTP]
([RasGTP]+KmErkRas)

kProt - [LysoEGFRCblActive]
+ kProt - [LysoEGFR]

kProtEGF - [LysoEGF]



