
Aim 1: To test the efficacies of antiangiogenic therapies, in combination with other types              
of therapies, on varying types of cancer with the intent to find more effective              
combinations of drugs and delivery schedules. Hypothesis: That a theoretical model is an             
opportunity to discover combinations of drugs and delivery schedules that may potentially be             
more effective than what is currently known. 

a. Investigate combinations of multiple antiangiogenic agents. For example: therapies that          
target growth factors themselves, such as Avastin, and therapies that target receptors,            
such as Sunitinib, may be combined within different configurations. Less common           
antiangiogenic agents, such as MMP inhibitors, may be investigated as well.  

b. Find beneficial combinations of antiangiogenic and cytotoxic chemotherapy agents and          
schedules, using the above results. 

 
Aim 2: Investigate the ability of a tumor to develop resistance to antiangiogenic treatment 
through the development of clonal lineages that have adapted to survive a hypoxic 
environment. Hypothesis 1: That the development of resistance to antiangiogenic treatment will 
significantly impair long-term antiangiogenic treatment schedules. Hypothesis 2: That adapted 
resistance to hypoxia-induced apoptosis may be weakened by altering the function of 
hypoxia-induced factors. Hypothesis 3: That resistance developed on the basis of metabolism 
may be weakened by artificially altering the patient’s metabolism.  
 

a. To investigate the metabolic adaptive strategy of tumor cells whereby they develop a 
symbiosis with nearby cells to reduce their need for oxygen. 

b. To investigate the genetic adaptation that allows tumor cells to become less susceptible 
to hypoxia-induced apoptosis.  

c. To apply a model of this resistance to the treatment schedules developed in aim 1, and 
develop new strategies to counter resistance. 

 
Aim 3: Examine how alterations to patient metabolism may have an effect on the efficacy               
of antiangiogenic therapy. Hypothesis: That metabolic state can have a synergistic effect with             
common antiangiogenic treatments. 

a. To investigate how simple changes to patient metabolism, such as those induced by             
antiglycolytic drugs, may have an effect on the outcome the therapy schedules            
developed in Aim 1. 

b. To investigate how complex changes to patient metabolism, such as those induced by             
changes in diet, may have an effect on the outcome of the therapy schedules developed               
in Aim 1. 

c. To investigate how these changes in metabolism may affect the development of adaptive             
resistance discussed in Aim 2.  

  
  



 
 
 
Methods:  
why antiangiogenic therapies such as Sorafenib and Sunitinib are effective as           
monotherapies for renal cell carcinoma (RCC), but not for colorectal or breast cancer 
 
 
Data also suggests that inflammatory breast cancer relies almost entirely on vasculogenesis 

as opposed to angiogenesis, apparently due to the inability of the cancer cells to bind endothelial                

cells.96 If classic angiogenesis is not the predominant mechanism by which a tumor gets its blood                

supply, can antiangiogenic therapy be expected to succeed?  

 

RCC May be more dependent on angiogenesis than other types of cancer. 
 
That RCC may respond differently to drugs than other types of cancer 
→ Breast and Colorectal cancers rely on different mechanisms than RCC 


