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Metabolic adaptation to anti-angiogenic therapy
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Although anti-angiogenic therapy has demonstrable efficacy in mouse models of cancer and in certain types of human cancer, 
responses are typically transitory, followed by resumption of malignant progression that limits survival benefit. Unconventional 

modes of evasive/adaptive resistance underlay the eventual failures of anti-angiogenic therapy. Functionally established resistance 
mechanisms include revascularization mediated by alternative pro-angiogenic signals, protection by peri-vascular macrophages and 
monocytes, and normal vessel cooption via heightened local invasion and distant metastasis. All three mechanisms have been 
documented in the prototypical RIP-Tag2 mouse model of multistep tumorigenesis, in which the angiogenic switch is a discrete step 
in the pathway to invasive pancreatic neuroendocrine cancer. New results to be presented identify a fourth mode of adaptive 
resistance to potent anti-angiogenic therapy in this model: metabolic adaptation, whereby cancer cells adopt distinctive metabolic 
states, such that they can be alternatively fueled by glucose or lactate, in a form of metabolic symbiosis.
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