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mass action (fundamental process)  

B conservation 

A - conservation 

polymerization 

1-attachement annihilates 2A  

1-detachment creates 2A   A conservation 

Pathway Modeling  

Integrable! (logistic type)   
(explicit expression of the solution) 



AKT 

mTOR 
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ERK1/2 

Level 1: Polymerization of EGFR, ERBB… malignant signal 
  
Level 2: Gefitinib … suppresses downstream signal 
 
Level 3: c-MET…phosphorylation repairing  

Drug Resistance - Quantitative Modeling 
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1. hierarchical  

attachment 
competitive  
 

2. double scale  

proliferation survival signals 
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through relaxation dynamics  



simulations using experimental data   

initial vale EGFR → ERBB 
other attachment detachment  … dimension analysis  

initial value + homo-dimerization … EGFR 
phosphorylation dephosphorylation … ERBB 
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proliferation survival 

Summary 

membrane type receptor/proteinase complexes 

downstream signaling cell function 

modeling (1) 

attachment law molecules pathways 

modeling (2) 

dimerization phosphorylation signals 

parametrization (1)  

molar concentration 
time scale  

reaction rates  dimension analysis 

Events are appropriate! 

parametrization (2) equilibrium 
attachment  
phosphorylation   

simulation experiments 
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