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Oral Squam ous Cell Carcinom a (OSCC)

● Accounts for over 90% of all oral malignancies
● Poses a significant risk due to tendency to 

progress past  the init ial stages without the 
production of pain or easily recognizable 
symptoms

● Usually discovered only after it  has 
metastasized to the lymph nodes of the neck

● Early detection raises survival rate to 80%
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Biom arkers

● Biomarkers are measurable indicators that  
could be useful for early diagnosis of OSCC 
○ Ex. differentially expressed genes
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Microarray Assays

● Detects the expression of 
thousands of genes at  the same 
t ime.

● Can show differentially expressed 
genes between healthy and 
cancerous cells 
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red is “hot” or high expression
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Research Goals:

Identify 
Potential 
Diagnostic 
Biomarkers of 
OSCC

Analyze the 
Determined 
Biomarkers’ Roles 
(Functional 
Analysis)



Data Collection and Cleaning

- Microarray Data was collected  from  NCBI GEO
- expression data from a genome-wide analysis of 

transcription of 79 samples between patients with 
OSCC and patients without 

Methods Results Discussion ConclusionsBackground



Methods Results Discussion ConclusionsBackground

Data Collection and Cleaning
Data was normalized in R using quantile normalization
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Determine differentially expressed genes
Using limma, a moderated t-test  identified significant differences in 
biomarker expression. 
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Distinguish genes that  are significantly 
differentially expressed

163 genes were identified as significant and 68 genes upregulated in OSCC 
tissue—indicated by a positive log2-fold change—were determined. 
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Results

The 11 most upregulated genes were determined to be MMP1, 

MMP3, MMP10, CXCL10, IL8, CXCL11, MMP12, CXCL9, GBP5, 

RPS4Y1, and MMP13. The majority of these genes (IL8, CXCLs, 

MMPs) were immune system genes, and a large portion were 

MMPs. 
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Matrix Metalloproteinases

● MMPs (matrix metalloproteinases) are a gene family
● Code for MMP endopeptidases

○ t issue remodeling and degradation of the 
extracellular matrix (ECM) in normal physiological 
processes 

○ immune system function, regulat ing inflammatory 
processes 

● A lot  of previous research also corroborates the role of 
MMPs
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Matrix Metalloproteinases
● Surface of metastat ic cancer cells → cell migration
● Unregulated cell growth and proliferat ion in many 

tumors
● Blocking receptor-transmitted or lymphocyte-

mediated apoptosis
● Deregulating signaling pathways responsible for 

controlling cell growth, inflammation, and 
angiogenesis
○ Unregulated tumor growth, inflammation, and 

metastasis
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Matrix Metalloproteinases
● Complex role of MMPs hinders the use of widespread 

matrix metalloproteinase inhibitors as an effective tool 
against  cancer
○ MMPs can generate both angiogenesis-inhibit ing 

and angiogenesis-promoting signals
○ In mice, can generate ECM fragments like 

tumstatin, which suppress tumor vasculature 
formation

○ In one study, mice that  were MMP9 deficient  had 
increased tumor growth compared to those with 
normal MMP9 levels
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Limitations and Future Research

● Limited Sample Size

● Only Data from Transcriptional Level

● Only looked for diagnostic biomarkers

● Salivary MMPs
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Conclusions
KEY FINDINGS
● Comparative analysis of genome-wide transcriptomic expression data of 

OSCC and normal t issues
● 163 significant genes and 68 upregulated genes were identified as potential 

diagnostic biomarkers for OSCC
● In particular, MMPs were identified as especially promising diagnostic 

biomarkers and therapeutic targets for OSCC
○ MMPs, along with other immune genes, may play important roles in the 

metastatic, angiogenic, and immunosuppressive abilit ies of OSCC
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