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 Why study the metabolism of cancer? 
 How can we study metabolism in-silico? 
 Three approaches to study cancer 

metabolism: 

1. Generic cancer metabolic model (MSB, Folger. et al 2011) 

2. Cancer type-specific metabolic model (Nature, Frezza 

et al. 2011)  

3. Personalized metabolic model 
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 The improvement in treating cancer is slow 
 
 Cancer metabolism has been neglected 
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 Interest in cancer metabolism 

is resurging 
 



 Warburg Effect- anaerobic 
respiration 

 Why should the metabolism 
of cancer be altered?  

 The tumor 
microenvironment 

 Oncogene activation 

 Avoiding apoptosis 

 Proliferation 
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The constantly beating 
heart is the only 

healthy tissue with 
high glucose 
consumption 

Ovarian cancer shows 
high glucose 
consumption 

Upper arm metastasis 
shows high glucose 

consumption 
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 A genome-scale approach to model metabolism  

 Predict the flux rate of metabolic reactions 

 Allows in-silico simulation  

 Successfully used in microbiology and biotechnology 

 The first human genome-scale metabolic model (Duarte et 

al. 2007) 
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 Human metabolic model 
 
 Add a biomass reaction – simulates 

growth. 
 

 Identify cancer reactions 
 

 Applied Model Building Algorithm 
(MBA) (Jerby et al. 2008) 

 
 Approximation of cancer 

metabolism 
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Drugs 
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Brain tumor patients 
with specific 

chromosomal deletions 
are predicted to benefit 

from Quinacrine, a 
malaria drug. 



CO 

 Mutations in the metabolic gene Fumarate hydratase (FH) 

cause renal cancer  

 Constructed a specific metabolic model of this cancer type  

 FH found synthetically lethal with HMOX 
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“No disease suffered by a live man can be known, for 

every living person has his own novel, complicated 

disease, unknown to medicine”   

 

      Tolstoy  
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GPR Optimization 
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Maximize the fit to 

the expression 
Constraints 

 Thermodynamic 

 Enzyme capacity 

 Stoichiometric mass-

balance 

Reactions expression Gene expression 
Simulating various 

metabolic 

functions 

Gene-Protein-
Reaction 
associations  



 Conventional features - gene expression 
 MPA replaces those with the metabolic profiles 
 Metabolic profile 

 lipid metabolism 

 amino-acids biosynthesis 

Classification 

Support Vector Machine (SVM)  

Low Likelihood 

Prognosis 

High Likelihood 

 Survival  
 Metastasis formation 
 Response to treatment   
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Questions? 


