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ABSTRACT

Oral squamous cell carcinoma (OSCC), a devastating disease with high morbidity and
mortality rates, is commonly found in the oral cavity and the oropharynx. A Disintegrin and
Metalloproteinase 9 (ADAM9), a type | transmembrane glycoprotein, is overexpressed in
various types of cancer, including OSCC tissues and certain oral cancer cell lines, but some
studies have reported inconclusive findings regarding chromosomal aberrations in the ADAMO9-
containing region or only ADAM9 mRNA expression has been reported in oral cancer.
Moreover, ADAM9 involvement in the pathogenesis of OSCC, especially for the activation of
the epidermal growth factor receptor (EGFR)/Akt signaling pathway and cancer cell
aggressiveness, has not yet been addressed. Objectives: Therefore, this study aimed to
determine and compare ADAM9 protein expression in OSCC and normal oral tissues in vivo
and in cultured oral cancer cell lines and human oral keratinocytes (HOKs) and to examine the
functional role of ADAM9 in phosphorylation of EGFR and Akt and in oral cancer cell
aggressiveness in vitro. Materials and Methods: Thirty-four OSCC and ten healthy paraffin-
embedded sections were probed with the anti-ADAM9 antibody, and the immunohistochemical
score was determined by combining the score of the percentage of positively-stained cells with
the intensity score. Four oral cancer cell lines, including HNS, HN6, HN15 and HNOOS8, and
primary HOKs that were isolated from non-inflamed oral tissues overlying the impacted third
molars of healthy and non-smoking donors (n=8) with their informed consent were cultured in
serum-free keratinocyte growth medium at 37°C in a humidified chamber with 5% CO,. The
culture medium was replenished every other day until 80% cell confluence. Expression of
membrane ADAM9 and active ADAM9 at 84 kDa in these cell lines was assayed by flow
cytometry and western blot hybridization, respectively. Cell transfection with small interfering
RNA (siRNA) was performed to inhibit ADAM9 expression in some oral cancer cells. ADAM9-
knockdown cells were examined for expressions of phosphorylated-EGFRY™©®""'"® (p-
EGFRY ") and phosphorylated-Akt®*™**"® (p-Akt®*’®) and used in cell proliferation and
invasion assays. Results: The median immunohistochemical score of ADAM9 expression in
OSCC tissues was significantly greater than that in normal tissues (p<0.001). Moreover, among
OSCC cases, intense staining of ADAM9 expression was detected in well-differentiated and
moderately-differentiated OSCC, and ADAM9 expression was correlated with an increasing
degree of cell differentiation (r=0.557; p=0.001). Expression of membrane ADAM9 was found in
three of four cancer cell lines, including HNG, HN15 and HNOO8. Expression of active ADAM9
varied among all tested cell lines, but significantly higher ADAM9 expression was found in HNG6

and HN15 than that in HOKs (p<0.05). Enhanced expressions of p-EGFRY"""® and p-Akt®""®



were also found in HN6 and HN15. ADAM9 expressions in both cells were significantly inhibited
by ADAM9 siRNA compared to scramble (p<0.05). Expression of p-Akt™™“’®, but not that of p-
EGFRY "3 was significantly blocked by ADAM9 siRNA in HN6 and HN15 (p<0.05). Although
the cell proliferation rate of ADAM9-knockdown cells did not differ from that of scramble, a
significant decrease in cell invasion was found in ADAM9-knockdown HN6 and HN15 (p<0.05).
Conclusions and suggestions for future studies: ADAM9 is overexpressed in OSCC and
certain oral cancer cell lines, suggesting its role in the pathogenesis of oral cancer. Similar to
the overexpression of ADAM9 in well-differentiated prostate cancer, high degrees of ADAM9
expression are also observed in the well-differentiated OSCC. Moreover, the findings from the
functional studies suggest the involvement of the ADAM9/Akt signaling pathway in oral cancer

cell invasion, which may be beneficial for a therapeutic target of oral cancer.

KEYWORDS: 5-Bromo-2'-Deoxyuridine; A Disintegrin and Metalloproteinase 9; Akt; Epidermal

Growth Factor Receptor; Oral Squamous Cell Carcinoma; Small Interfering RNA
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