Harnessing the tumor adaptive response to hypoxia to identify novel combinations of the vascular disrupting agent BNC105 with targeted therapeutics
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BACKGROUND. BNC105 is a Vascular Disrupting Agent (VDA) that exerts anti-cancer activity through the selective shut-down of tumor blood vessels. It selectively disrupts the relatively chaotic and fast growing vasculature within a tumor resulting in cessation of oxygen and nutrients delivered to the tumor. A single dose of BNC105 causes a high degree of hypoxia
and necrosis within 24hrs post treatment in rodent tumor models. Disruption of tumor vasculature following treatment with BNC105 was also observed in cancer patients (Rischin et al. 2011). The degree of hypoxia within the tumor varies as the cells proximal to the tumor periphery draw on normal vasculature which is not disrupted by BNC105 activity. Tumor
recovery from the hypoxic stress occurs by day 2 post-treatment as the remaining cells within the tumor microenvironment adapt to the altered conditions. We have conducted immunohistochemical analysis to identify the molecular basis driving this tumor recovery. Using the mouse renal cancer orthotopic tumor model RENCA, BNC105 causes significant vascular
shutdown within the tumor followed by activation of proteins involved in tumor adaptive responses to hypoxia. Similar observations were recorded from BNC105 treated mice bearing tumors of the human renal cancer cell lines Caki-1 (VHL wild type) and A-498 (VHL mutant). These observations led us to investigate the potential therapeutic benefit of combining
BNC105 with agents inhibiting the function of proteins being upregulated as a result of BNC105 induced tumor hypoxia. The increase in intra-tumor hypoxia caused by BNC105 treatment can be leveraged to gain greater therapeutic benefit by targeting tumor adaptive responses.

EFFECTS OF BNC105 ON RENAL TUMOR VASCULATURE BNC105 INDUCES ACTIVATION OF THE mTOR PATHWAY BNC105 INDUCES ACTIVATION OF THE UNFOLDED PROTEIN RESPONSE
Hypothesis: Renal tumors recover from the hypoxic stress caused by the vascular disruption Hypothesis: BNC105 induced hypoxia induces accumulation of misfolded proteins and ER
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