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Hypoxia rules tumor growth/cancer stem-like cells aggressiveness through 
microenvironment adaptation. Hypoxia alleviation is the challenge to normalize 
angiogenesis via endothelial cells aerobic glycolytic metabolism. PTEN: tumor suppressor 
and main control of the PI3K/PDK/AKT/mTOR pathway, its post translational modifications 
regulate other tumor suppressors: von-Hippel-Lindau protein, hypoxia-induced HIF1α and 
MDM2 inhibition of p53 activity. The allosteric effector of hemoglobin myo-inositol-tris-
pyrophosphate is able to modify the ability of red blood cells to deliver O2 in the hypoxic 
sites and normalize the pathologic angiogenesis. Moreover it is recognized by PTEN and 
activates it, thus stabilizing the normal vasculature. The results of  such a strategy is a 
profound effect on modifying the tumor microenvironment with deep  biological 
significance  which provides  cancer research with an efficient adjuvant tool for  chemo, 
immune and radio therapies. 
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