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The treatment of triple-negative breast cancer (TNBC) has 
several limitations, mostly because of treatment resistance, 
and till nowadays women with TNBC have poor prognoses. 
In these studies, we examined the different responses of tri-
ple-negative breast cancer line MDA-MB-231 and hormone 
receptor-positive breast cancer (HR+BC) line MCF7. We 
used a combined treatment including olaparib, a poly-(ADP 
ribose) polymerase (PARP) inhibitor, oxaliplatin, a third-gen-
eration platinum compound, and LY294002, an Akt pathway 
inhibitor. We applied the drugs in a single, therapeutically 
relevant concentration individually and in all possible com-
binations. Additionally, we tested as mono-therapy novel 
mitochondria-trageted compounds, and MitoCP, a positive 
control. We assessed cell viability, type of cell death, reac-
tive oxygen species production, cell-cycle phases, colony for-
mation, and invasive growth. In the case of PARP inhibitor 
treatment, in agreement with the literature, MDA-MB-231 
cells were more treatment-resistant than the MCF7 cells. 
However, and in contrast with the findings of others, we de-
tected no synergistic effect between olaparib and oxaliplatin, 
and we found that the Akt pathway inhibitor augmented the 
cytostatic properties of the platinum compound and/or pre-
vented the cytoprotective effects of PARP inhibition. Our re-
sults suggest that, at therapeutically relevant concentrations, 
the cytotoxicity of the platinum compound dominated over 
that of the PARP inhibitor and the PI3K inhibitor, even though 
a regression-based model could have indicated an overall 
synergy at lower and/or higher concentrations. In contrast 

to the combination therapy, we could not detect increased 
resistance by the TNBC line over the HR+BC line against the 
mitochondria-trageted compounds. Additionally, these sub-
stances were effective at sub-micromolar concentrations in 
the aforementioned in vitro tests. Taken together, these re-
sults indicate their potential of the novel mitochondria-trag-
eted compounds in the treatment of TNBC.
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