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• 3rd leading cause of cancer-related deaths
• Treatment includes partial hepatectomy where up to 70% of the 

liver is removed
• Liver regrows to its original size, but can lead to tumor growth

• Hyperactivation of YAP shown to reduce speed of tumor growth 
and limit tumor size by 87.5%

• We are interested in how hyperactivation of YAP impacts tumor 
growth after partial hepatectomy.

We construct a system of ODEs modeling liver and cancer cell 
dynamics with YAP hyperactivation based on these assumptions. 
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• Literature and simulations confirm γL < γC 
• Fitted parameters need “high” effect of treatment (μ > 0.9)
• Value of γC significant in a patient’s outcome
• For “normal” tumor aggression, 1 < γC < 1/n, physicians 

may prescribe slightly lower dose to support immune system
• Future Work: Model YAP hyperactivation in combination with 

other treatments

Least squares minimization problem to determine value of 
parameters based on data (performed on two data sets to fit both 
liver and cancer-specific parameters):

Results from minimization problem show that errors are within 
acceptable industry standards (i.e. <10%).

We are unable to estimate 𝛾𝐶  because no data exists which 
measures tumors size at various stages of liver regeneration.

Non-Aggressive 𝜸𝑪 = 𝟐. 𝟓 Aggressive 𝜸𝑪 = 𝟕. 𝟏  

Varying the value of 𝛾𝐶  also shows
• Value of 𝛾𝐶  mainly impact healthy 

cells populations
• Longer recuperation for aggressive 

tumors
• End behavior in coexistence region 

depends on treatment and initial 
tumor size
• Mostly ends with cancer 

overtaking the liver

Simulations of healthy and cancerous liver populations at various 
values of 𝛾𝐶  give a notion of tumor aggression.

There are four equilibrium points to the system of equations, 
described in the table below:

Global stability analysis says that all solutions are bounded and 
must approach an equilibrium point. Stability of solutions as 
treatment efficacy increases is depicted in the bifurcation diagrams 
below. This reveals a minimum efficacy level needed.

We make the following assumptions when constructing out model:
1.“Healthy cells” consist primarily of hepatocytes
2.Healthy cells start reproducing after hepatectomy
3.Resource competition between healthy and cancerous cells
4.Healthy cells have YAP 
• But only hyperactivation can clear tumor

5.Logistic growth in isolation
6.Always a marginal amount of the healthy liver
7.No external carcinogenic factors or reverse mutation

Descriptions of the state variables and parameters in our model are 
listed in the table below.
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