Examining Protein Expression as a Biomarker in Cancer-associated
Fibroblasts activated by HPV Negative Cancer Cell Exosomes

Alice Yi and Christina Zito, Ph.D.
Department of Biology and Environmental Science, University of New Haven, West Haven, CT, 06516

INTRODUCTION WESTERN BLOT OUTCOMES RESULTS

HPV Negative Cervical Cancer

» Until a decade ago, cervical cancer
was the leading cause of death Iin
American women.

* 10% of cervical cancer accounts are
HPV negative, but they are under-
recognized and under-reported.

Exosomes

« Small extracellular vesicles that are crucial to
Intercellular communication.

* Exosomes carry DNA, RNA, and proteins to be
delivered to a target cell.

Proteins in Cancer-associated Fibroblast

* Fibroblast Activation Protein is often
studied as a marker for pro-
tumorigenic stroma.
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* a-Smooth Muscle Actin plays an
important role in fibrogenesis.

a—Smooth Muscle Actin

METHODS

Fibroblast Activation Protein

1.Isolated the C-33A and DoTc2 4510

N exosomes by a series of
D 4B VN centrifugations.
L
B g e 2.Treated the MRC-5 cells with the HPV

negative cervical cancer cell
exosomes for a 72 hour period with
spiking every 24 hours. When the cell
culture was spiked, the existing media
was aspirated and fresh media and
exosomes were added.

DoTc2 4510

3. Purified the proteins in the samples by cell lysate
preparation. The samples were C-33A, DoTc2 4510,
MRC-5, HEK293, the 24 hour MRC-5 test set, and the 72
hour MRC-5 test set. The MRC-5 test sets included MRC-
5 Untreated, MRC-5 treated with C-33A exosomes, and
MRC-5 treated with DoTc2 4510 exosomes.

4. Western Blotting was conducted for the cell lysate sample
for a-SMA, FAP, and GAPDH.

5. Flow Cytometry was conducted for the 72 hour MRC-5
test set.

a-Smooth Muscle Actin

Figure 1: Western Blot results for a-Smooth Muscle Actin
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Figure 2: Western Blot results for Fibroblast Activation Protein
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Figure 3: Troubleshooting of Western Blot
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Figure 4. GAPDH Blots Used to Normalize the Data
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* The Western Blots produced distinct protein bands for
qualitative analysis.

» Both the expression of a-Smooth Muscle Actin and
Fibroblast Activation Protein in MRC-5 cells increased
over a span of 72 hours.

 Cell cycle of MRC-5 cells remained normal even after the
exosome treatments.

CONCLUSION

* The results suggest that the normal MRC-5 cells were

activated by the exosomes of the C-33A and DoTc2 4510
cell lines, as both the levels of expression for a-SMA and

FAP had increased after 72 hours of treatment. Further,
that the cells under investigation were growing healthily,
as the cell cycle progression was normal.

* Therefore, these results reveal that these two proteins
can be studied to provide insight on the
microenvironment of HPV negative cervical cancer and
how HPV negative cells become malignant.

FUTURE WORK

« Conduct a proliferation assay.

Investigate the Fibroblast Specific Protein.

* Obtain more data to calculate statistical significance.
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