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ABSTRACT

Breast cancer (BC) is a heterogeneous disease composed of multiple subtypes with distinct outcomes and molecular features. Human BC may be classified in three major intrinsic groups: Luminal, HER2 and triple-negative (TNBC).
Oxidative stress (OS) is an important condition to genomicinstability and inflammatory networks in BC. Nuclear Factor (NF)-kB signaling has risen as major player in BC pathogenesis. The correlation between NF-kB and OS has been
reported in cancer, butits role in BCintrinsic groups remain to be identified. Thus, we sought to examine the role of NF-kB in BC cells focusing on understanding distinct BC subtypes. Therefore, we performed a series of global gene
expression microarray analyses after NF-kB silencing in human BC cell lines MDA-MB-231 (TNBC), HCC-1954 (HER2) and MCF-7 (Luminal) compared with their scramble counterparts from each cell line. Through pathway enrichment
analysis and gene ontology information, our results showed the differential expression of relevant factors involved in base excision repair, double-strand break repair, glutathione metabolism, cytochrome P450 and cyclooxygenase
as result of NF-kB knockdown. Subsequently, we selected some altered genes related to DNA repair and OS for evaluation by RT-gPCR that confirmed the microarray findings. In addition, we performed biochemical analyses
assessing the antioxidant capacity, lipid peroxidation profile and NO status in BC cell subtypes and correlated such parameters with the modulation of NF-kB. After NF-kB inhibition, luminal cells displayed higher antioxidant capacity
at basal levels when compared to the other cells, as observed by the attenuated lipid peroxidation profile and high thiol content. HER2 cells demonstrated an intermediary oxidative profile, but with augmented thiol content and
reduced lipid peroxidation. TNBC cells showed lower levels of antioxidants at basal levels, exhibiting a pro-oxidant status. As each studied cell line corresponded to one specific BC subtype, different genes were altered in response to

NF-kB silencing. However, a significant number of DNA repair and OS-related genes were altered in the three studied BC models, suggesting an important relationship between these biological processes and NF-kB in BC.
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Figure 3. Relative expression by real time PCR (gPCR) of differentially expressed genes in
the microarray analysis after NF-kB genetic silencing. The mRNA levels were assessed in
MDA-MB-231 (A); HCC-1954 (B) and MCF-7 (C) cells, comparing the NF-kB-silenced

Figure 4. Thiol content. MCF-7 (A, B), HCC (C, D) and MDA-MB231 (E, F) cells treated
(DHMEQ column) or not (CTR column) with the NF-kB inhibitor for 24 or 48 h. Data are
expressed as the means and standard errors of the means. * indicates statistical
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Figure 6. Nitrite as an estimate of NO levels. MCF-7 (A, B),
1401 HCC (C, D) and MDA-MB231 (E, F) cells treated (DHMEQ
column) or not (CTR column) with the NF-kB inhibitor for 24
or 48 h. Data are expressed as the means and standard errors
of the means. * indicates statistical significance (p < 0.05).
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Figure 5. Lipid peroxidation profile. MCF-7 (A, B), HCC-1954 (C, D) and MDA-MB231
(E, F) cells treated or not with NF-kB inhibitor (DHMEQ) for 24 or 48 h. Data are
expressed as the means. * indicates statistical significance (p <0.05). Time (min).
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