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Role of Hypoxia-Regulated Non-Coding RNA Molecules in Canine Oral Melanoma 
RNA

Canine oral melanoma (COM) is an aggressive malignancy characterized by rapid 
progression and a high propensity for metastasis. The hypoxic tumor microenvironment 
is critical to COM's invasive behavior, influencing gene expression and cellular signaling 
pathways. Non-coding RNA molecules, including microRNAs (miRNAs) and long non-
coding RNAs (lncRNAs), are known to play pivotal roles in tumor adaptation to hypoxia. 
However, their specific regulatory mechanisms in COM remain poorly understood. This 
dissertation investigates the roles of hypoxia-regulated non-coding RNA molecules, 
elucidating their contributions to COM progression and their potential as diagnostic 
biomarkers and therapeutic targets.   

In the first chapter, I studied the dysregulated hypoxia-related micro RNA in cCOM. 
Hypoxia contributes significantly to the progression and metastasis of COM by inducing 
miRNA expression changes that regulate critical oncogenic pathways. This chapter 
explores the expression profiles of hypoxia-regulated microRNAs (HRMs) in canine oral 
melanoma using primary-site (KMeC) and metastatic (LMeC) COM cell lines cultured 
under normoxic (21% O2) and hypoxic (2% O2) conditions. Next-generation sequencing 
(NGS) and subsequent qPCR validation identified a set of hypoxia-regulated miRNAs, 
including miR-21, miR-210, and miR-301a, all exhibiting significant upregulation under 
hypoxic conditions. 

Notably, miR-210, a well-known hypoxia marker, showed progressive upregulation, 
confirming its role in hypoxia-induced signaling. miR-21, identified as a central hub in 
the miRNA regulatory network, targeted vital oncogenes such as VEGF, PTEN, and 
TGFBR2, promoting angiogenesis, metastasis, and cell survival. miR-301a, uniquely 
active in metastatic cell lines, was implicated in aggressive cancer phenotypes by 
regulating pathways like MAPK1 and cyclin-dependent kinases. Network analyses using 
KEGG pathways and miRNet highlighted the complex interplay between these HRMs and 
critical oncogenic signaling cascades.

In this chapter, I concluded that hypoxia-induced miRNA dysregulation drives tumor 
progression by influencing cell survival, angiogenesis, and metastasis pathways. These 
HRMs serve as potential biomarkers for hypoxic adaptation and targets for therapeutic 



( 3 ) 

( 2,000 800 ) 

intervention. 
In my second chapter, building on the findings from Chapter 1, I studied the 

dysregulated hypoxia-related lncRNAs in cCOM. Using transcriptomic profiling via 
NGS, numerous lncRNAs were found to be dysregulated under hypoxic conditions in 
both primary and metastatic COM cell lines and in clinical tumor tissues. Among 
these, a novel lncRNA fragment, ENSCAFT00000084705.1, emerged as a significant 
molecule of interest. 

ENSCAFT00000084705.1 was consistently downregulated under hypoxic 
conditions in both primary-site (KMeC) and metastatic (LMeC) COM cells and in 
COM clinical tissue samples compared to normal oral tissue. This downregulation 
was validated through qPCR, demonstrating progressive suppression of 
ENSCAFT00000084705.1 expression with increased hypoxic exposure. Interestingly, 
its absence in plasma and extracellular vesicles indicated that this lncRNA is tumor-
specific and unsuitable as a circulating biomarker. 

Functional exploration suggested that ENSCAFT00000084705.1 may play a role 
in regulating hypoxia-induced metastasis and tumor aggression. While its exact 
molecular function remains to be elucidated, its consistent expression pattern 
highlights its potential significance in COM biology. The findings emphasize the need 
for further research into lncRNAs as contributors to hypoxia-driven tumor adaptation 
and as targets for novel therapeutic strategies. 

In conclusion, I elucidate the critical roles of hypoxia-regulated non-coding RNA 
molecules in canine oral melanoma, emphasizing both microRNAs and long non-
coding RNAs. The identification of miR-21, miR-210, and miR-301a as critical 
players in hypoxia-induced oncogenic pathways and the discovery of the lncRNA 
ENSCAFT00000084705.1 as a hypoxia-specific regulator provide valuable insights 
into COM biology. These findings highlight the complex interplay between the tumor 
microenvironment and non-coding RNA-mediated gene regulation. Collectively, this 
research contributes to the understanding of hypoxia-driven mechanisms in COM 
progression and underscores the potential of non-coding RNAs as biomarkers and 
therapeutic targets for this aggressive cancer. 






