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The conditions of tumor cell growth are characterized by low oxygen supply (hypoxia) caused by insufficient blood delivery. Hypoxic cancers have a strong invasive potential, metastasis, and resistance to therapy. The key regulator of adaptation to tumor hypoxia is hypoxia inducible factor 1-α (HIF-1α).  Despite its significance, the underlying transformations that cause this highly aggressive behaviour are poorly understood, and specific pharmacological inhibition of HIF-1α activation in the tumor are not yet available. Our group has shown that PARP inhibitors (which are already used as antitumor therapy in specific contexts) can modulate HIF-1α levels and its activation. On the other hand, hyperoxia could be a clinically relevant treatment to fight tumors that present with hypoxia through the modification of tumor microenvironment.

We aimed to study how the joint use of supplemental oxygen and PARP inhibitors can modulate tumor adaptation to hypoxia, reducing it aggressiveness.
In order to achieve this, we have studied changes of reactive oxygen species (ROS). We have also performed analysis at transcriptomic levels through a RNA-seq and qPCR of genes of interest, in particular of genes involved in inflammation. We have also studied changes in proteins involved glycolysis, which is the most important metabolic reprogram of hypoxic tumor cells. The effect over proliferation and cell migration has also been determined in this model.
Our results show that hyperoxia per se is able to re-wire metabolic adaptation and the inflammatory response while the concomitant treatment with the PARP inhibitor olaparib potentiated the effect of hyperoxia in metabolic re-wiring and in the release of pro-inflammatory factors. Although the immediate effect of inflammation may result in increased tissue damage and early potentiation of protumor characteristics, the efficacy of some types of immunotherapy depends on the persistence of a “hot” proinflammatory tumor microenvironment. This could open new therapeutic avenues for boosting immunotherapy.



