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Abstract

Iron is an essential micronutrient needed for the normal/ proper function of cellular enzymes involved in DNA replication and
repair. It is also necessary for mitochondrial respiration and metabolism. For cancer cells it is a critical nutrient as these cells have
generally higher iron requirements due to their active proliferation. Iron chelation in mitochondria, via our mitochondrially targeted
compounds, leads to a selective cell death induction in cancer cells. This process involves respiratory supercomplexes disassembly,
generation of reactive oxygen species (ROS), reduction in the activity of FeS cluster containing enzymes and induction of mitoph-
agy. These compounds also significantly reduce tumor growth in vivo.

Here we present novel mitochondrially targeted compounds developed by our team. One of more than 10 synthetized iron-chelating
derivatives is mitochondrially targeted deferoxamine (MitoDFO), an iron chelator well-known for the iron overload treatment. We
now show that mitochondrial targeting of this drug substantially enhances its anti-cancer properties, inhibits migration and prolif-
eration of cancer cells and also induces cell death. Our tests on non-malignant cells (epitomized by human fibroblast) also showed
their significantly lower responsivity to the compound that indicates higher selectivity against cancer cells.

We have further tested the in vitro synergy between MitoDFO, which selectively modulates iron metabolism in cancer cells, and
commonly used chemotherapeutic drugs that act via other routes including microtubule stabilization (paclitaxel) and DNA-synthe-
sis inhibition (cis- platin, doxorubicin, 5-FU).

Complex synthesis and biological results of our compounds from in vitro and in vivo will be presented.
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