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Summary 
Acknowledgements The Wnt pathway is a cell signaling pathway which 

regulates the level of Beta-catenin, which in turn 
controls controls the expression of over 100 genes. 
The pathway is studied in Drosophila (flies), 
Xenopus (frogs), mouse and humans, especially 
cancer cell lines. Each species in the Wnt pathway is 
carefully mapped out and labeled. Reversible binding 
steps are recognized by the equation vi = k+iXjYl-ki

(Xj*Yl), where Xj and Yl  denote the concentrations of 
binding partners and (Xj*Yl) the concentration of their 
complex. Irreversible reactions are described as 
vi=ki*Xj, where ki is the first order rate constant and 
Xj is the concentration of the reactants. Our new 
model simulates the full Wnt pathway, as opposed to 
the original 2003 model. 
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The Wnt pathway is important in determining cell 
proliferation, cell polarity, and cell fate during 
embryonic development and adult tissue 
homeostasis. The destruction cycle of this pathway 
regulates the amount of Beta-catenin in the cytosol. 
Mutations in the Wnt pathway have been linked to 
colon cancer, coronary heart disease, osteoporosis 
and type II diabetes. We created a mathematical 
model based on differential equations for the Wnt 
pathway, to better understand how the signaling 
works. The more the Wnt pathway is understood the 
closer science comes to curing cancer and other 
related illnesses.  

Our main interests is to investigate cellular 
response under complex stimuli, which the 
cells would encounter under normal or 
pathological physiological conditions. 
Setting up a model is the first step in this 
direction. Our model recapitulates the 
known experimental facts of the Wnt 
pathway under traditional stimulation, and 
will serve as the basis for future 
experiments with complex stimuli; like 
pulses in a microfluidic torture chamber.  
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A mathematica code is designed where each 
reaction and reversible binding steps is accounted 
for. The reactions included in this model are protein 
synthesis/degradation, protein phosphorylation and 
dephosphylation and the assembly/disassembly of 
protein complexes. We took binding, dissociation 
and catalytic rates from the literature, and did the 
same thing for initial concentrations.  
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Differential Equations 
dAAx/dt = GAAx k3->4 – AAxG k4->3 – AAx k12->13 +  

  APCAx k13->12 
dAPC/dt = AAx k12->13 – APCAx k13->12 + Aβ k14->15 – APCβ k15->14 
dAx/dt = AAx k12->13 – APCAx k13->12 
dAβ/dt = -Aβ k14->15 + APCβ k15->14 
dDsha/dt = Dshn k1->2 – Dsha k2->1 
dDshn/dt = -Dshn k1->2 + Dsha k2->1 
dG/dt = GAAx k3->4 – AAxG k4->3 
dGAAx/dt = -GAAx k3->4 – GAAx k3->5 + AAxG k4->3 + GAAxpp k5->3 
dGAAxpp/dt = GAAx k3->5 - GAAxpp k5->3 + βGAAxpp k6->7 –  

   GAAxppβ k7->6+ GβAAxPPP k8->9 
dGβAAxppp/dt = βGAAxpp k6->8 – GβAAxPPP k8->9 
dT/dt = Tβ k10->11 – βT k11->10 
dβ/dt = βGAAxpp k6->7 – GAAxpp k7->6 + βT k10->11 – βT k11->10 +  

  Aβ k14->15 – APCβ k15->14 
dβGAAxpp/dt = - βGAAxpp k6->7 – βGAAxpp k6->8 + GAAxpp k7->6 
dβp/dt = GβAAxPPP k8->9 
dβT/dt = - Tβ k10->11 + βT k11->10 
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