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ABSTRACT METHODS

Proliferation under selective pressures exerted by an unstable microenvironment, requires tumor cells employ adaptive mechanisms that confer growth advantage. Adaptation to adverse Cell viability assays were performed in indicated cell lines using MTT and colony formation TP compounds are cytotoxic in a panel of human cancer cell lines, acting to arrest cell cycle progression in cancer

conditions results in cellular phenotypes that typify neoplastic transformation and offer unique opportunities for selective targeting of cancer cells. Agents that target tumor cell mitochondria with assays. DNA content was measured by flow cytometry on TP ftreated cells fixed and cell lines. TP compounds inhibit tumor growth in vivo through decreasing tumor cell proliferation and induction of

high selectivity hold clinical significance due to the adaptive, modulatory and essential role of this organelle in cancer cell energy production, metabolism and apoptosis. To this end, we have permeablized with ethanol and stained with propidium iodide/RNase A. Animal studies were caspase-3 cleavage in a mouse xenograft model. TP compounds localize to the mitochondria, alter mitochondrial

identified a series of novel, mitochondriotropic phosphonium salts, (TP compounds), that have shown broad-spectrum anti-cancer and anti-angiogenic activity in preclinical evaluation. A high- performed in female nude mice injected subcutaneously with MDA-MB-435 breast cancer morphology, oxygen consumption and glucose utiization, increases superoxide production and decrease mitochondrial

throughput MTT-based screen of over 10,000 drug-like small molecules for anti-proliferative activity identified the phosphonium salts TP187, 197 and 421 and numerous close analogues as -T—T;,Ifz':ﬁ;:g?n;dw,::z;:g(:rlséer:; ,i,\::Zsmmze:zr:tv;uﬁzgebo;10 moks bOd-y weiont membrane potential. TP 421, TP197 and several close analogues exnibit ant-angiogenic propertes. Proteomics
f y fluorescence microscopy analyisis of microarray data suggests TP421 and analogues affect proteins involved in key cellular functions required

having IC, concentrations in the sub-micromolar range. TP treatment induced cell cycle arrest, lowered oxygen consumption, and increased mitochondrial superoxide production. Administered to determine uptake and cell morphology. Mitochondrial membrane potential and superoxide for angiogenesis and tumor cell survival.

as single agents in a mouse model of human breast cancer, TP compounds significantly decreased tumor growth with no observed toxicities. Protein microarray data demonstrated significant production were measured by flow cytometry using JC-1 membrane potential sensitive dye

down-regulation of integrin and growth factor mediated signaling pathways governing key processes including cancer cell survival, proliferation and tumor angiogenesis. At low micromolar and Mi‘OSOX Red SUPEVOXid§ indicator respectively. Oxygen consumptic?n and gllycolytic ACKNOWLEDGMENTS

concentrations, TP compounds prevented integrin-mediated cell adhesion to fibronectin and vitronectin coated substrates and tumor cell haptotaxsis on vitronectin coated boyden chambers. :‘;;:::’edwz;e tr:':?;:'?:at;‘i;gu:j i:zorseenef;ﬁf:}:"’kzis;xu':'°a':z:)"o'zs ;’:::ZZ';W? AL S AU LSRR

Similar concentrations of TP compound also prevented growth factor induced endothelial cell tube formation in 3-D culture using basement membrane extracts. Taken together, these results TP421 treated MDA-MB-435 cells. ?.ube fofmation assays wers peﬁormedyin PAECs ind This study was supported in part by funds from the CDMRP Breast Cancer Concept Award and the Sharon and William

suggest that as mitochondria-targeted agents, TP compounds act to inhibit tumor cell proliferation and angiogenic capacity. HUVECs. Further studies of angiogenic capacity were performed in HUVEC. Cockrell Endowed Cancer Research Fund.

RESULTS

TP compounds are cytotoxic in a cancer cell panel Mitochondrial localization of TP compounds Proteomic analysis of TPs on cancer signaling pathways TP compounds inhibit angiogenic capacity
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response to treatment. (B) TP421 treatment acts on multiple pathways driving cancer progression.

Micrographs are representative of three separate experiments.



