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Endocrine disruptors, such as Perfluorooctanoic acid (PFOA), are
known to interfere with normal hormonal processes and could
lead to detrimental effects on development and reproduction.
PFOA is a ligand to peroxisome proliferator-activated receptors
(PPARs), which have been demonstrated to crosstalk with
estrogen receptors (ER). Previous work in our lab demonstrated
a significant decline in cell viability in MCF-7 cells treated with
100μM PFOA for 48h. This decrease in viability was preceded by
a significant reduction in ER α mRNA levels after 24h exposure
to 50μM and 100μM PFOA.
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* *

ERα gene expression was determined using SYBR Green real-time PCR
(Roche LightCycler 96). Cells were treated with DMSO, 50μM PFOA, or
100μM PFOA for 24h. Cells were then lysed and RNA isolated using
Ambion’s RNAqueous Micro Kit. RNA was reverse transcribed to cDNA
before real-time analysis. Final primer concentrations were 0.5μM each.
Data were analyzed using the 2–∆∆Ct method, with GAPDH as the
reference gene. *Statistically different than all other samples, (p<0.05),
Oneway ANOVA, Tukey-Kramer HSD

MCF-7 cells were maintained in
DMEM + 10% FBS at 37°C. For
experiments, cells were plated in
either 6-well plates (for protein
isolation) or 24-well plates (for mRNA
isolation) and cultured in phenol-red
free DMEM containing either DMSO
(Control), 50μM PFOA, or 100μM
PFOA for 24-48h.

Cells were harvested in lysis buffer
and protein was isolated. Protein
concentration was determined using
the BCA Protein Assay (PierceTM).

Total protein (30μg) was separated
according to size by running on a 10 %
polyacrylamide gel. The protein was
then transferred to a 0.2μm
nitrocellulose membrane for further
analysis.

Forward Primer 
(3’ to 5’)

Reverse Primer
(5’ to 3’)

Product Size
(Base Pairs)

AGACATGAGAGCTGCCAACC GCCAGGCACATTCTAGAAGG 299

ERα Primers used for Real-time RT-PCR.

Results
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ERα Protein Expression in MCF-7 Cells after 48 hour exposure to PFOA
MCF-7 cells were treated with DMSO, 50μM PFOA, or 100μM PFOA for 48h. Cells were harvested,
protein isolated, and Western Blotting was performed as described above. β actin was used as a
loading control and the data were then normalized to the DMSO control. Shown is a representative
western blot image. The graph is from five different experiments. Data were analyzed using One-way
ANOVA (JMP statistical software). Although there was a tendency for decreased protein expression
with 100μM PFOA treatment for 48h, it was not statistically significant.

Conclusions
• ERα mRNA levels decrease significantly after 24h

treatment with both 50μM PFOA and 100μM PFOA

• ERα protein expression had a tendency to decrease
after 48h; however, it was not statistically
significant

Future Studies
• Determine whether PFOA exposure leads to increased 

apoptosis
• Determine whether there is an associated decrease in 

anti-apoptotic proteins, such as Bcl-2, that correspond 
with decreased ERα

• Investigate whether PFOA’s action’s are mediated by 
PPARγ

Apoptosis
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Membranes were blocked for 1h at RT in nonfat-dry milk then
incubated in rabbit anti-ERα (1:1000) overnight at 4°C. The
membrane was then incubated in goat anti-rabbit secondary for
1h at RT before developing. To control for even loading, the
membrane was further incubated with mouse anti-β actin
antibody (1:1000) overnight at 4°C, followed by 1h incubation at
RT in goat anti-mouse. ERα antibody was from Cell Signaling and
the β-actin antibody was from Santa Cruz.

LuminataTM Forte Western HRP Substrate was
added to the membranes which were then
imaged using the Fotodyne Imaging System.
TotalLab 1D analysis software was used to
quantify the ERα and β Actin bands.

Hypothesis
Based on the significant decrease in ERα mRNA levels
in MCF-7 Cells treated with PFOA, it was hypothesized
that these cells would experience a similar decrease
in ERα protein levels.

ERα Gene Expression in MCF-7 Cells with Exposure to 50μM
and 100μM PFOA Concentrations for 24 Hours


