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that plays a regulatory role in inflammation-associated cancer
development is the Mitogen-activated Protein Kinase pathway
(MAPK). The MAPK pathway is activated by growth factors,
inflammatory cytokines, and stress. These stimuli activate regulatory
proteins that mediate cell growth, differentiation, and proliferation.
We are curious if BPA acts as an activator of the MAPK pathway
specifically in cancer cells. To study this, MCF-7 human breast cancer
cells were grown, treated with BPA, and lysed. Protein lysates were
collected, quantified, and analyzed via chemiluminescent array to
detect protein markers in the MAPK pathway.

CELL CULTURING

MCF-7 Human Breast Cancer Cells were grown at 37 °C in 5% CO, in
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Figure 1: The MAPK pathway. The major functions of this signaling
pathway involve the regulation of cell proliferation, transformation,
differentiation and apoptosis. This signhaling pathway is activated by a
variety of hormones, growth factors, and differentiation factors.
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Siruin 2 (SIRT2) is a deacetylase that participates in mitotic cell death.
Downregulation of SIRT2 caused apoptosis in cancer cells (Li, Y.,). This
suggests that overexpression of SIRT2 would cause proliferation in
cancer cells.

Superoxide dismutase 2 (SOD2) is an enzyme that ameliorates the
effects of oxidative stress. Elevated content of SOD2 is correlated with
increased tumor cell invasion, metastasis, proliferation, and resistance
to apoptosis (Yi, L.). The overexpression of SOD2 facilitates cancer cell
survival.

p27 is a protein that inhibits cyclin dependent kinases involved in the
regulation of the cell cycle (Abbastabar). Overexpression of p27
facilitates cancer cell growth.
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BPA TREATMENTS

MCE-7 cells were plated to 1.25 million cells per well in 6 well
plates with culture media. Plates were incubated overnight at
37°Cin 5% CO,.

The following day, cells were challenged with MeOH (vehicle) for
two minutes, 10 nM E, for two minutes, or 1 uM BPA for two or
five minutes.

Figure 2: Representative blots showing expression of 26 proteins
involved in the MAPK pathway. Protein lysates were obtained from
cells treated with MeOH (vehicle), 10 nM E, or 1mM BPA for two or
five minutes. Thioredoxin-1 (Trx-1, positions D13 and D14), SIRT2
(positions D15 and D16), superoxide dismutase (SOD2, positions D17
and D18), and p27 (positions C19 and C20) exhibited the most
distinct differences in expression (as compared to control) after two
minutes of BPA treatment.

for understanding the relative risk BPA presents to human health.

Future studies include replicating these results, examining the
effect of BPA on the MAPK pathway using an even shorter time
course, and examining the effect of BPA on other pathways that
involve Trx-1, SOD2, p27 and SIRT2.
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images of membranes were generated using an Analytiklena UVP
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Imagel) software was used to quantify pixelation between Sponsored Programs.

treatment groups. Pixelation is given in Raw Integrated Density Figure 3: Raw Integrated Density Data from Imagel from four different

(Schieder). proteins. In MCF-7 Human Breast Cancer Cells, BPA works faster to activate
the MAPK pathway as compared to MeOH and E,.
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