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Abstract
Introduction: Oral squamous cell carcinoma (OSCC) is a major health problem
worldwide. The heterogeneity of the disease is the main challenge for the improvement
of current treatment modalities. Efforts in our laboratory have focused on the molecular
profiling of oral cancer in order to understand the mechanisms underlying this disease.
Based on the previous microarray data, Guanine nucleotide binding protein alpha-12
(GNAL12) and Interferon inducible transmembrane protein 3 (IFITM3) were identified to
be up-regulated in oral cancer. Objectives: This study aims to validate the expression of
GNA12 and IFITM3 at the mRNA and protein levels in oral cancer tissues and to
determine the effects of their over-expression on the biology of oral cancer cells.
Methodology: Real-time quantitative PCR (QPCR) was conducted for relative
quantification of GNA12 and IFITM3 mRNA expression in 47 OSCC in comparison to
18 non-malignant oral tissues. GNA12 and IFITM3 protein expressions were accessed
by immunohistochemistry (IHC) on tissue macro-arrays (TMaA) consisting of 44
tumours and 23 non-malignant tissues. Target molecules were exogenously expressed in
oral cancer cell lines via virus-transduction, and further examined for in-vitro cell
proliferation, migration and invasion to determine their functional roles in oral cancer.
Results: In comparison to non-malignant tissues, OSCC tissues exhibited high mRNA
levels of GNA12 (p<0.001) and IFITM3 (p=0.003). Over-expression of GNA12 was
observed in 55% (n=26) OSCC tissues, and IFITM3 over-expression was found in 46%
(n=21) OSCC tissues. Consistently, IHC analysis also detected high levels of GNA12
and IFITM3 protein expressions in 75% (n=33) and 79% (n=34) of OSCC, respectively.
Their expression was primarily localized to the cytoplasm. Conversely, more than 80%
of the non-malignant cells showed negative staining for GNA12 and IFITM3.

Following this, the in-vitro functional studies showed that expression of activated



GNA12 (GaQ231L) in oral cancer cell line markedly increased cell migration in
monolayer wound healing assay (p<0.001) and invasion through matrigel barrier
(p=0.015) but have no effect on cell proliferation. However, IFITM3-transformed oral
cancer cells lost the ability to form confluent monolayer and showed inhibition of cell
growth. Moreover, over-expression of IFITM3 significantly reduced oral cancer cells
migration (p=0.019) and invasion (p=0.004). Conclusion: To the best of our knowledge,
this is probably the first study that demonstrated the expression of GNA12 and IFITM3
at the mRNA and protein levels in oral cancer. Over-expression of GNA12 and IFITM3
are associated with oral cancer, since high levels of these genes were found to be
present in a large proportion of Malaysia’s oral cancer patients. Expression of activated
GNA12 induced oral cancer cell migration and invasion hence warrant further
investigations in the in-vivo model to determine if it could be targeted for therapy to
prevent the spread of oral cancer. Over-expression of IFITM3 has inhibitory effects on
oral cancer cell growth, migration and invasion. Thus, its role as oncogene or anti-

tumour gene remains unclear.
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