
 

 

 

 

 

S1 Table. Reactant(s) and product(s) of each step in EGFR pathway and the reaction rate equations. 

Steps 4, 8, and 16 are irreversible reactions, which are approximated by mass action kinetics. 𝜅𝜅𝑖𝑖 (𝑖𝑖 ∈ {𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆}) in the reaction rate 
equations represent the reaction rate constants, 𝐾𝐾𝑥𝑥 (𝑥𝑥 ∈ {𝑅𝑅𝑆𝑆𝑅𝑅𝑅𝑅𝑆𝑆𝑅𝑅𝑅𝑅𝑆𝑆(𝑠𝑠),𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑅𝑅𝑆𝑆(𝑠𝑠)}) is the thermodynamic constant of each 
species, and 𝑞𝑞𝑥𝑥 (𝑥𝑥 ∈ {𝑅𝑅𝑆𝑆𝑅𝑅𝑅𝑅𝑆𝑆𝑅𝑅𝑅𝑅𝑆𝑆(𝑠𝑠),𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑅𝑅𝑆𝑆(𝑠𝑠)}) is the concentration amount of each species.   

 

 

Step Reactant(s) Product(s) Reaction rate equation (law of mass action) 

1 𝐸𝐸𝐸𝐸𝐸𝐸 𝐸𝐸𝐸𝐸𝐸𝐸𝑅𝑅 𝐸𝐸𝐸𝐸𝐸𝐸:𝐸𝐸𝐸𝐸𝐸𝐸𝑅𝑅 
 𝑅𝑅𝑃𝑃𝑐𝑐𝑆𝑆𝑐𝑐𝑆𝑆𝑥𝑥 --- --- 𝜅𝜅1(𝐾𝐾𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 . 𝑞𝑞𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 .𝐾𝐾𝐸𝐸𝐸𝐸𝐸𝐸 . 𝑞𝑞𝐸𝐸𝐸𝐸𝐸𝐸 −  𝐾𝐾(𝐸𝐸𝐸𝐸𝐸𝐸:𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸). 𝑞𝑞(𝐸𝐸𝐸𝐸𝐸𝐸:𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸)) 

2 𝐸𝐸𝐸𝐸𝐸𝐸:𝐸𝐸𝐸𝐸𝐸𝐸𝑅𝑅 
 𝑅𝑅𝑃𝑃𝑐𝑐𝑆𝑆𝑐𝑐𝑆𝑆𝑥𝑥 

𝐸𝐸𝐸𝐸𝐸𝐸:𝐸𝐸𝐸𝐸𝐸𝐸𝑅𝑅 
 𝑅𝑅𝑃𝑃𝑐𝑐𝑆𝑆𝑐𝑐𝑆𝑆𝑥𝑥 𝑅𝑅2 --- --- 𝜅𝜅2(𝐾𝐾2

(𝐸𝐸𝐸𝐸𝐸𝐸:𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸). 𝑞𝑞2(𝐸𝐸𝐸𝐸𝐸𝐸:𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸) −  𝐾𝐾𝐸𝐸2 . 𝑞𝑞𝐸𝐸2) 

3 𝑅𝑅2 --- 𝑅𝑅𝑃𝑃 --- --- 𝜅𝜅3(𝐾𝐾𝐸𝐸2 . 𝑞𝑞𝐸𝐸2 −  𝐾𝐾𝐸𝐸𝑅𝑅 . 𝑞𝑞𝐸𝐸𝑅𝑅) 
4 𝑅𝑅𝑃𝑃 𝐴𝐴𝐴𝐴𝑃𝑃 𝑅𝑅2 𝐴𝐴𝐴𝐴𝑃𝑃 𝑃𝑃 𝜅𝜅4(𝐾𝐾𝐸𝐸𝑅𝑅 . 𝑞𝑞𝐸𝐸𝑅𝑅 .𝐾𝐾𝐴𝐴𝐴𝐴𝑅𝑅. 𝑞𝑞𝐴𝐴𝐴𝐴𝑅𝑅 −  𝐾𝐾𝐸𝐸2 .𝑞𝑞𝐸𝐸2 .𝐾𝐾𝐴𝐴𝐴𝐴𝑅𝑅 . 𝑞𝑞𝐴𝐴𝐴𝐴𝑅𝑅 .𝐾𝐾𝑅𝑅 . 𝑞𝑞𝑅𝑅) 
5 𝑅𝑅𝑃𝑃 𝑃𝑃𝑃𝑃𝑃𝑃𝛾𝛾 𝑅𝑅𝑃𝑃𝑃𝑃 --- --- 𝜅𝜅5(𝐾𝐾𝐸𝐸𝑅𝑅 . 𝑞𝑞𝐸𝐸𝑅𝑅 .𝐾𝐾𝑅𝑅𝑃𝑃𝑃𝑃𝛾𝛾 .𝑞𝑞𝑅𝑅𝑃𝑃𝑃𝑃𝛾𝛾 −  𝐾𝐾𝐸𝐸𝑅𝑅𝑃𝑃 . 𝑞𝑞𝐸𝐸𝑅𝑅𝑃𝑃) 
6 𝑅𝑅𝑃𝑃𝑃𝑃 --- 𝑅𝑅𝑃𝑃𝑃𝑃𝑃𝑃 --- --- 𝜅𝜅6(𝐾𝐾𝐸𝐸𝑅𝑅𝑃𝑃 . 𝑞𝑞𝐸𝐸𝑅𝑅𝑃𝑃 − 𝐾𝐾𝐸𝐸𝑅𝑅𝑃𝑃𝑅𝑅 . 𝑞𝑞𝐸𝐸𝑅𝑅𝑃𝑃𝑅𝑅) 
7 𝑅𝑅𝑃𝑃𝑃𝑃𝑃𝑃 --- 𝑅𝑅𝑃𝑃 𝑃𝑃𝑃𝑃𝑃𝑃𝛾𝛾𝑃𝑃 --- 𝜅𝜅7(𝐾𝐾𝐸𝐸𝑅𝑅𝑃𝑃𝑅𝑅. 𝑞𝑞𝐸𝐸𝑅𝑅𝑃𝑃𝑅𝑅 − 𝐾𝐾𝐸𝐸𝑅𝑅 . 𝑞𝑞𝐸𝐸𝑅𝑅 .𝐾𝐾𝑅𝑅𝑃𝑃𝑃𝑃𝛾𝛾𝑅𝑅.𝑞𝑞𝑅𝑅𝑃𝑃𝑃𝑃𝛾𝛾𝑅𝑅) 

8 𝑃𝑃𝑃𝑃𝑃𝑃𝛾𝛾𝑃𝑃 𝐴𝐴𝐴𝐴𝑃𝑃 𝑃𝑃𝑃𝑃𝑃𝑃𝛾𝛾 𝐴𝐴𝐴𝐴𝑃𝑃 𝑃𝑃 
𝜅𝜅8(𝐾𝐾𝑅𝑅𝑃𝑃𝑃𝑃𝛾𝛾𝑅𝑅. 𝑞𝑞𝑅𝑅𝑃𝑃𝑃𝑃𝛾𝛾𝑅𝑅.𝐾𝐾𝐴𝐴𝐴𝐴𝑅𝑅. 𝑞𝑞𝐴𝐴𝐴𝐴𝑅𝑅

− 𝐾𝐾𝑅𝑅𝑃𝑃𝑃𝑃𝛾𝛾 .𝑞𝑞𝑅𝑅𝑃𝑃𝑃𝑃𝛾𝛾 .𝐾𝐾𝐴𝐴𝐴𝐴𝑅𝑅 . 𝑞𝑞𝐴𝐴𝐴𝐴𝑅𝑅 .𝐾𝐾𝑅𝑅. 𝑞𝑞𝑅𝑅) 
9 𝑅𝑅𝑃𝑃 𝐸𝐸𝑃𝑃𝐺𝐺 𝑅𝑅𝐸𝐸 --- --- 𝜅𝜅9(𝐾𝐾𝐸𝐸𝑅𝑅 . 𝑞𝑞𝐸𝐸𝑅𝑅 .𝐾𝐾𝐸𝐸𝐺𝐺𝐺𝐺 . 𝑞𝑞𝐸𝐸𝐺𝐺𝐺𝐺 − 𝐾𝐾𝐸𝐸𝐸𝐸 . 𝑞𝑞𝐸𝐸𝐸𝐸) 

10 𝑅𝑅𝐸𝐸 𝑆𝑆𝑆𝑆𝑆𝑆 𝑅𝑅𝐸𝐸𝑆𝑆 --- --- 𝜅𝜅10(𝐾𝐾𝐸𝐸𝐸𝐸 . 𝑞𝑞𝐸𝐸𝐸𝐸 .𝐾𝐾𝑆𝑆𝑆𝑆𝑆𝑆 .𝑞𝑞𝑆𝑆𝑆𝑆𝑆𝑆 − 𝐾𝐾𝐸𝐸𝐸𝐸𝑆𝑆 . 𝑞𝑞𝐸𝐸𝐸𝐸𝑆𝑆) 
11 𝑅𝑅𝐸𝐸𝑆𝑆 --- 𝑅𝑅𝑃𝑃 𝐸𝐸𝑆𝑆 --- 𝜅𝜅11(𝐾𝐾𝐸𝐸𝐸𝐸𝑆𝑆 . 𝑞𝑞𝐸𝐸𝐸𝐸𝑆𝑆 − 𝐾𝐾𝐸𝐸𝑅𝑅 . 𝑞𝑞𝐸𝐸𝑅𝑅 .𝐾𝐾𝐸𝐸𝑆𝑆 . 𝑞𝑞𝐸𝐸𝑆𝑆) 
12 𝐸𝐸𝑆𝑆 --- 𝐸𝐸𝑃𝑃𝐺𝐺 𝑆𝑆𝑆𝑆𝑆𝑆 --- 𝜅𝜅12(𝐾𝐾𝐸𝐸𝑆𝑆 . 𝑞𝑞𝐸𝐸𝑆𝑆 − 𝐾𝐾𝐸𝐸𝐺𝐺𝐺𝐺 . 𝑞𝑞𝐸𝐸𝐺𝐺𝐺𝐺 .𝐾𝐾𝑆𝑆𝑆𝑆𝑆𝑆. 𝑞𝑞𝑆𝑆𝑆𝑆𝑆𝑆) 
13 𝑅𝑅𝑃𝑃 𝑆𝑆ℎ𝑅𝑅 𝑅𝑅𝑆𝑆ℎ --- --- 𝜅𝜅13(𝐾𝐾𝐸𝐸𝑅𝑅 . 𝑞𝑞𝐸𝐸𝑅𝑅 .𝐾𝐾𝑆𝑆ℎ𝑐𝑐 . 𝑞𝑞𝑆𝑆ℎ𝑐𝑐 − 𝐾𝐾𝐸𝐸𝑆𝑆ℎ . 𝑞𝑞𝐸𝐸𝑆𝑆ℎ) 
14 𝑅𝑅𝑆𝑆ℎ --- 𝑅𝑅𝑆𝑆ℎ𝑃𝑃 --- --- 𝜅𝜅14(𝐾𝐾𝐸𝐸𝑆𝑆ℎ . 𝑞𝑞𝐸𝐸𝑆𝑆ℎ − 𝐾𝐾𝐸𝐸𝑆𝑆ℎ𝑅𝑅. 𝑞𝑞𝐸𝐸𝑆𝑆ℎ𝑅𝑅) 
15 𝑅𝑅𝑆𝑆ℎ𝑃𝑃 --- 𝑅𝑅𝑃𝑃 𝑆𝑆ℎ𝑃𝑃 --- 𝜅𝜅15(𝐾𝐾𝐸𝐸𝑆𝑆ℎ𝑅𝑅 . 𝑞𝑞𝐸𝐸𝑆𝑆ℎ𝑅𝑅 − 𝐾𝐾𝐸𝐸𝑅𝑅 . 𝑞𝑞𝐸𝐸𝑅𝑅 .𝐾𝐾𝑆𝑆ℎ𝑅𝑅.𝑞𝑞𝑆𝑆ℎ𝑅𝑅) 

16 𝑆𝑆ℎ𝑃𝑃 𝐴𝐴𝐴𝐴𝑃𝑃 𝑆𝑆ℎ𝑅𝑅 𝐴𝐴𝐴𝐴𝑃𝑃 𝑃𝑃 𝜅𝜅16(𝐾𝐾𝑆𝑆ℎ𝑅𝑅.𝑞𝑞𝑆𝑆ℎ𝑅𝑅.𝐾𝐾𝐴𝐴𝐴𝐴𝑅𝑅 . 𝑞𝑞𝐴𝐴𝐴𝐴𝑅𝑅
− 𝐾𝐾𝑆𝑆ℎ𝑐𝑐 . 𝑞𝑞𝑆𝑆ℎ𝑐𝑐 .𝐾𝐾𝐴𝐴𝐴𝐴𝑅𝑅 . 𝑞𝑞𝐴𝐴𝐴𝐴𝑅𝑅 .𝐾𝐾𝑅𝑅 . 𝑞𝑞𝑅𝑅) 

17 𝑅𝑅𝑆𝑆ℎ𝑃𝑃 𝐸𝐸𝑃𝑃𝐺𝐺 𝑅𝑅𝑆𝑆ℎ𝐸𝐸 --- --- 𝜅𝜅17(𝐾𝐾𝐸𝐸𝑆𝑆ℎ𝑅𝑅 . 𝑞𝑞𝐸𝐸𝑆𝑆ℎ𝑅𝑅.𝐾𝐾𝐸𝐸𝐺𝐺𝐺𝐺 . 𝑞𝑞𝐸𝐸𝐺𝐺𝐺𝐺 − 𝐾𝐾𝐸𝐸𝑆𝑆ℎ𝐸𝐸 . 𝑞𝑞𝐸𝐸𝑆𝑆ℎ𝐸𝐸) 
18 𝑅𝑅𝑆𝑆ℎ𝐸𝐸 --- 𝑅𝑅𝑃𝑃 𝑆𝑆ℎ𝐸𝐸 --- 𝜅𝜅18(𝐾𝐾𝐸𝐸𝑆𝑆ℎ𝐸𝐸 . 𝑞𝑞𝐸𝐸𝑆𝑆ℎ𝐸𝐸 − 𝐾𝐾𝐸𝐸𝑅𝑅 . 𝑞𝑞𝐸𝐸𝑅𝑅 .𝐾𝐾𝑆𝑆ℎ𝐸𝐸 .𝑞𝑞𝑆𝑆ℎ𝐸𝐸) 
19 𝑅𝑅𝑆𝑆ℎ𝐸𝐸 𝑆𝑆𝑆𝑆𝑆𝑆 𝑅𝑅𝑆𝑆ℎ𝐸𝐸𝑆𝑆 --- --- 𝜅𝜅19(𝐾𝐾𝐸𝐸𝑆𝑆ℎ𝐸𝐸 . 𝑞𝑞𝐸𝐸𝑆𝑆ℎ𝐸𝐸 .𝐾𝐾𝑆𝑆𝑆𝑆𝑆𝑆 .𝑞𝑞𝑆𝑆𝑆𝑆𝑆𝑆 − 𝐾𝐾𝐸𝐸𝑆𝑆ℎ𝐸𝐸𝑆𝑆 .𝑞𝑞𝐸𝐸𝑆𝑆ℎ𝐸𝐸𝑆𝑆) 
20 𝑅𝑅𝑆𝑆ℎ𝐸𝐸𝑆𝑆 --- 𝑆𝑆ℎ𝐸𝐸𝑆𝑆 𝑅𝑅𝑃𝑃 --- 𝜅𝜅20(𝐾𝐾𝐸𝐸𝑆𝑆ℎ𝐸𝐸𝑆𝑆 . 𝑞𝑞𝐸𝐸𝑆𝑆ℎ𝐸𝐸𝑆𝑆 − 𝐾𝐾𝑆𝑆ℎ𝐸𝐸𝑆𝑆 .𝑞𝑞𝑆𝑆ℎ𝐸𝐸𝑆𝑆 .𝐾𝐾𝐸𝐸𝑅𝑅 . 𝑞𝑞𝐸𝐸𝑅𝑅) 
21 𝑆𝑆ℎ𝑃𝑃 𝐸𝐸𝑃𝑃𝐺𝐺 𝑆𝑆ℎ𝐸𝐸 --- --- 𝜅𝜅21(𝐾𝐾𝑆𝑆ℎ𝑅𝑅. 𝑞𝑞𝑆𝑆ℎ𝑅𝑅.𝐾𝐾𝐸𝐸𝐺𝐺𝐺𝐺 . 𝑞𝑞𝐸𝐸𝐺𝐺𝐺𝐺 − 𝐾𝐾𝑆𝑆ℎ𝐸𝐸 . 𝑞𝑞𝑆𝑆ℎ𝐸𝐸) 
22 𝑆𝑆ℎ𝐸𝐸 𝑆𝑆𝑆𝑆𝑆𝑆 𝑆𝑆ℎ𝐸𝐸𝑆𝑆 --- --- 𝜅𝜅22(𝐾𝐾𝑆𝑆ℎ𝐸𝐸 . 𝑞𝑞𝑆𝑆ℎ𝐸𝐸 .𝐾𝐾𝑆𝑆𝑆𝑆𝑆𝑆 .𝑞𝑞𝑆𝑆𝑆𝑆𝑆𝑆 − 𝐾𝐾𝑆𝑆ℎ𝐸𝐸𝑆𝑆. 𝑞𝑞𝑆𝑆ℎ𝐸𝐸𝑆𝑆) 
23 𝑆𝑆ℎ𝐸𝐸𝑆𝑆 --- 𝑆𝑆ℎ𝑃𝑃 𝐸𝐸𝑆𝑆 --- 𝜅𝜅23(𝐾𝐾𝑆𝑆ℎ𝐸𝐸𝑆𝑆 .𝑞𝑞𝑆𝑆ℎ𝐸𝐸𝑆𝑆 − 𝐾𝐾𝑆𝑆ℎ𝑅𝑅. 𝑞𝑞𝑆𝑆ℎ𝑅𝑅.𝐾𝐾𝐸𝐸𝑆𝑆 .𝑞𝑞𝐸𝐸𝑆𝑆) 
24 𝑅𝑅𝑆𝑆ℎ𝑃𝑃 𝐸𝐸𝑆𝑆 𝑅𝑅𝑆𝑆ℎ𝐸𝐸𝑆𝑆 --- --- 𝜅𝜅24(𝐾𝐾𝐸𝐸𝑆𝑆ℎ𝑅𝑅. 𝑞𝑞𝐸𝐸𝑆𝑆ℎ𝑅𝑅 .𝐾𝐾𝐸𝐸𝑆𝑆 .𝑞𝑞𝐸𝐸𝑆𝑆 − 𝐾𝐾𝐸𝐸𝑆𝑆ℎ𝐸𝐸𝑆𝑆 . 𝑞𝑞𝐸𝐸𝑆𝑆ℎ𝐸𝐸𝑆𝑆) 
25 𝑃𝑃𝑃𝑃𝑃𝑃𝛾𝛾𝑃𝑃 --- 𝑃𝑃𝑃𝑃𝑃𝑃𝛾𝛾𝐼𝐼 --- --- 𝜅𝜅25(𝐾𝐾𝑅𝑅𝑃𝑃𝑃𝑃𝛾𝛾𝑅𝑅.𝑞𝑞𝑅𝑅𝑃𝑃𝑃𝑃𝛾𝛾𝑅𝑅 − 𝐾𝐾𝑅𝑅𝑃𝑃𝑃𝑃𝛾𝛾𝐼𝐼 .𝑞𝑞𝑅𝑅𝑃𝑃𝑃𝑃𝛾𝛾𝐼𝐼) 


