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This review study aims to provide an overview of the current knowledge of gene expression patterns in the 
invasive front of oral cancer. The invasive front is a critical region in cancer progression, where the tumor 

cells interact with the surrounding tissue and inuence tumor growth, invasion, and metastasis. In recent years, several studies 
have investigated the gene expression changes that occur in the invasive front of oral cancer, revealing the involvement of 
various molecular pathways and signaling networks. The review summarizes the ndings of these studies, highlighting the 
genes and pathways that are upregulated or downregulated in the invasive front of oral cancer. Moreover, the study discusses 
the potential diagnostic and therapeutic implications of these ndings, emphasizing the need for further research to improve 
our understanding of oral cancer pathogenesis and to develop more effective treatments. Overall, this review provides insights 
into the molecular mechanisms underlying the invasive behavior of oral cancer and suggests new avenues for future research in 
this eld.
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INTRODUCTION
Oral cancer is a signicant public health issue worldwide, 
and its incidence is increasing rapidly. The invasive front of 
oral cancer is a critical area for research as it plays a crucial 
role in the progression and metastasis of the disease. Gene 
expression analysis is a powerful tool for understanding the 
molecular mechanisms of cancer development and 
identifying potential therapeutic targets.

MATERIALS & METHOD
A systematic literature search was carried out through a 
comprehensive search of databases in PubMed, Scopus, Web 
of Science, BVS (Biblioteca Virtual em Sau´de) and NHS 
Economic Evaluation Database. We also manually searched 
the references of the articles included for additional studies. 
And then, a systematic review on the role of gene expression in 
the invasive front of oral cancer was conducted to identify the 
key genes and pathways involved in promoting invasion and 
metastasis of oral cancer cells. The review also identied 
several important genes and pathways involved in the 
invasive front of oral cancer, which may be potential targets 
for improving the prognosis and treatment of oral cancer.

DISCUSSION
Several studies have investigated gene expression in the 
invasive front of oral cancer. For example, a study identied a 
set of genes involved in extracellular matrix remodeling, 
angiogenesis, and inammation that were differentially 
expressed in the invasive front compared to the central region 

[1]of the tumor.  Another study found that the expression of the 
genes E2F1 and PDGFRA was upregulated in the invasive 
front of oral cancer and was associated with a poor 

[2]prognosis.

One of the key genes involved in the invasive front of oral 
cancer is the matrix metalloproteinase (MMP) family. MMPs 
are a family of zinc-dependent endopeptidases that play a 
crucial role in extracellular matrix (ECM) degradation and 
remodeling. A study showed that the expression of MMP-2 and 
MMP-9 is signicantly higher in the invasive front of oral 
cancer, which is associated with the enhanced invasive 

[3]potential of cancer cells. 

Another gene that is upregulated in the invasive front of oral 

cancer is epithelial-mesenchymal transition (EMT) related 
genes. EMT is a process in which epithelial cells lose their cell-
cell adhesion and acquire mesenchymal properties, which 
promotes cell migration and invasion. A study showed that the 
upregulation of EMT-related genes, such as Snail, Twist, and 
Zeb1, is associated with the invasive potential of oral cancer 

 [4]cells.

Furthermore, the review identied several signaling pathways 
involved in the invasive front of oral cancer. The Wnt/�-catenin 
pathway is one of the most important pathways in oral cancer 
invasion and metastasis. A study showed that the activation of 
the Wnt/β-catenin pathway promotes the invasive potential of 
oral cancer cells through the upregulation of MMP-2 and MMP-

[5]9.  

Another pathway involved in the invasive front of oral cancer is 
the Hedgehog (Hh) pathway. A study showed that the 
activation of the Hh pathway promotes the migration and 
invasion of oral cancer cells through the upregulation of Snail 

[6]and Slug. 

Furthermore, recent research has highlighted the role of non-
coding RNAs, such as microRNAs, in the regulation of gene 
expression in the invasive front of oral cancer. For example, a 
study found that the downregulation of miR-494-3p was 
associated with increased expression of the gene TRIM44, 
which promoted invasion and metastasis in oral cancer 

[7]cells.

In addition to the above-mentioned genes and pathways, the 
review also identied gene expression mechanisms in the 
invasive front of oral cancer to provide a comprehensive 
overview of the current knowledge in this eld. The review 
identied several key mechanisms involved in the invasive 
front of oral cancer and their potential implications for 
prognosis and treatment.

A study showed that the Hedgehog (Hh) signaling pathway is 
[8]involved in the invasive front of oral cancer.  They found that 

the expression of the Hh pathway components, such as GLI1 
and PTCH1, were upregulated in the invasive front of oral 
cancer, which can promote cancer cell invasion and 
migration. Moreover, targeting the Hh pathway has been 
shown to have therapeutic potential in oral cancer treatment.

VOLUME - 12, ISSUE - 04, APRIL - 2023 • PRINT ISSN No. 2277 - 8160 • DOI : 10.36106/gjra

138 X GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS



Another study demonstrated that the activation of the Wnt 
signaling pathway plays a crucial role in the invasive front of 

[9]oral cancer.  They found that the expression of Wnt pathway 
components, such as β-catenin and cyclin D1, were 
signicantly higher in the invasive front of oral cancer. 
Moreover, blocking the Wnt pathway has been shown to 
suppress cancer cell migration and invasion.

In addition to the Hh and Wnt pathways, several other 
mechanisms have been identied in the invasive front of oral 
cancer. For instance, the expression of matrix metallo 
proteinases (MMPs) and their inhibitors (TIMPs) have been 
shown to be involved in ECM remodeling, which plays a 

[10]critical role in cancer cell invasion and migration.  Similarly, 
the activation of the epithelial-mesenchymal transition (EMT) 
process, which involves the downregulation of epithelial 
markers and the upregulation of mesenchymal markers, has 

[11]been shown to promote cancer cell invasion and metastasis.

Gene expression changes in the invasive front of oral cancer 
have been extensively studied in recent years. These changes 
are critical in determining the biological behavior of cancer 
cells and their ability to metastasize. One study used RNA 
sequencing to compare gene expression proles between the 
invasive front and central regions of oral squamous cell 

[12] carcinoma (OSCC). They found that genes involved in 
extracellular matrix (ECM) remodeling, such as MMP1 and 
MMP3, were upregulated in the invasive front. Additionally, 
they found that genes involved in immune response, such as 
CXCL10 and CCL5, were also upregulated in the invasive 
front. These ndings suggest that the invasive front of OSCC 
is characterized by increased ECM remodeling and immune 
response.

Another study also used RNA sequencing to analyze gene 
[13]expression proles in the invasive front of OSCC.  They 

found that genes involved in epithelial-mesenchymal 
transition (EMT), such as SNAI1 and ZEB1, were upregulated 
in the invasive front. Furthermore, they found that genes 
involved in cell proliferation and migration, such as CCND1 
and CDK4, were also upregulated in the invasive front. These 
ndings suggest that the invasive front of OSCC is 
characterized by increased EMT and cell proliferation/ 
migration.

A study focused on the role of the Notch signaling pathway in 
[14] the invasive front of OSCC. They found that the Notch 

signaling pathway was upregulated in the invasive front and 
was associated with increased expression of genes involved 
in cell migration, such as MMP9 and CXCL12. They also found 
that inhibition of the Notch signaling pathway led to reduced 
invasion and metastasis of OSCC cells. These ndings 
suggest that the Notch signaling pathway plays a critical role 
in the invasive front of OSCC.

A systematic review on the future research directions of gene 
expression in the invasive front of oral cancer was conducted 
to identify potential areas of investigation for improving the 
diagnosis, prognosis, and treatment of oral cancer. The review 
identied several promising areas of research, including the 
development of gene expression signatures, the study of 
tumor microenvironment, and the identication of novel 
therapeutic targets.

One potential area of research is the development of gene 
expression signatures that can be used for the diagnosis and 
prognosis of oral cancer. Gene expression proling can 
provide valuable information on the molecular mechanisms 
underlying oral cancer invasion and metastasis, and may 
help identify specic gene expression patterns that are 
associated with poor prognosis. A study showed that gene 
expression proling can accurately distinguish between oral 

cancer patients with high and low risk of metastasis, 
highlighting the potential of this approach for improving 

[15]patient outcomes. 

Another promising area of research is the study of the tumor 
microenvironment in the invasive front of oral cancer. The 
tumor microenvironment plays a critical role in promoting 
cancer cell invasion and metastasis, and recent studies have 
shown that the stromal cells in the invasive front of oral cancer 
can inuence the gene expression prole of cancer cells. A 
study by showed that the upregulation of the cytokine CXCL16 
in the tumor microenvironment promotes the invasion and 

[16]migration of oral cancer cells. 

Furthermore, the review identied the need to identify novel 
therapeutic targets for the treatment of oral cancer. The 
development of targeted therapies based on specic gene 
expression patterns may provide more effective treatment 
options for patients with oral cancer. A study showed that the 
inhibition of the gene ZBTB7A suppresses the invasion and 
migration of oral cancer cells, highlighting the potential of this 

[17]gene as a therapeutic target for oral cancer. 

CONCLUSION
Overall, the review highlighted several promising areas of 
research for the future study of gene expression in the invasive 
front of oral cancer. The development of gene expression 
signatures, the study of the tumor microenvironment, and the 
identication of novel therapeutic targets may help improve 
the diagnosis, prognosis, and treatment of oral cancer. Also, 
gene expression analysis in the invasive front of oral cancer 
has the potential to provide valuable insights into the 
molecular mechanisms of cancer progression and identify 
new therapeutic targets. Further research in this area is 
needed to fully understand the complex biological processes 
involved in the development and progression of oral cancer.

Gene expression changes in the invasive front of oral cancer 
are complex and involve multiple pathways. However, the 
upregulation of genes involved in ECM remodeling, immune 
response, EMT, and cell proliferation/migration are common 
features of the invasive front. The Notch signaling pathway 
has also been shown to be critical in the invasive front of oral 
cancer. Further research is needed to better understand the 
mechanisms behind these changes and to develop targeted 
therapies for oral cancer.
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