The mTOR Inhibitor, CCI-779, Attenuates Angiogenesis In Vitro via the inhibition of
MTOR/ STAT3/HIF-1a
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Abstract

Background: HPV-negative (-) head and neck squamous cell carcinoma (HNSCC) has a recurrence rate of 50-
60%, with 75-85% of tumors expressing TP53 mutations.

mTOR inhibitors (mTORI) have been shown to increase progression-free survival in TP53-mutant HNSCC,
however, its underlying mechanism remains unclear. One hypothesis is that mutant P53 activates
mTOR/STAT3/HIF-1a pathway, which increases the level of VEGF protein thereby inducing neovascularization
that causes tumor recurrence. Based on that, the attenuation of these pro-angiogenic cytokines would create
a less-than-favorable tumor microenvironment for residual tumor cell survival and proliferation. The goal is to
determine the effects of a mTORi on mTOR/STAT3/HIF-1a /VEGF pathway in HPV (-) TP53 mutant HNSCC cell
line, to measure the effect of mTORiI treatment on HPV (-) TP53 mutant HNSCC mediated in vitro angiogenesis.

Methods: The effect of CCI-779 on STAT3/HIF-1 alpha pathway was analyzed by Western blot. The in vitro
effect of CCI-779 on angiogenesis was determined using HMEC cell line. In vitro endothelial cell proliferation
was done using MTS assay, while cell migration assay was done using crystal violet staining.

Results: In vitro, CCI-779 significantly (P<0.05) decreases the levels of Hif-1a and VEGF-A via the inhibition of
mMTOR/STAT3/HIF-1a pathway in an HPV (-) TP53 mutant HNSCC cell line when compared with wild type
TP53cell line. The ability of CCI-779 to decrease VEGF-A expression also significantly (P<0.05) reduces the
migration and cell viability of endothelial cells in the conditioned media from an HPV (-) TP53 mutant HNSCC
cell line, compared to the wild type TP53 cell line.

Conclusions: In vitro, CCI-779 appears to reduce the expression of HIF-1a and angiogenic cytokine VEGF-A
more efficiently in HPV (-) TP53 mutant HNSCC cells, compared to the wild type TP53 cell line which in turn
significantly reduces the angiogenic ability of TP53 mutant HNSCC cell line.

Learning Objectives

Describe the need for adjuvant therapy for patients with high risk, HPV (-) HNSCC

Describe the effects a mTOR inhibitor may have on a neovascularization pathway, mTOR/STAT3/HIF-1a, and
how this may affect tumor recurrence.
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