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Title:
Development of IncRNA-Based Liquid Biopsy Platforms and Antisense Oligonucleotide
Therapeutics for Early Detection and Treatment of Oral Squamous Cell Carcinoma

Abstract:

In recent years, the advancement of RNA-based therapeutics and biomarkers has
substantially transformed the landscape of cancer diagnosis and treatment. Long non-
coding RNAs (IncRNAs) have notably emerged as pivotal regulators of gene expression and
cellular processes, making them valuable biomarkers for early cancer detection. Liquid
biopsy platforms utilizing INncRNAs offer a non-invasive and efficient method to detect the
progression of cancer, thereby facilitating timely clinical intervention. Additionally, antisense
oligonucleotides (ASOs) targeting specific RNA sequences have shown promise in silencing
oncogenes and modulating disease pathways, providing a tailored therapeutic approach.

We have previously identified an oncogenic, hypoxia-inducible INCRNA, LncHIFCAR (also
known as MIR31HG), as a HIF-1a co-activator crucial for oral cancer progression. In our
studies, LncHIFCAR and other hypoxia-induced IncRNAs were detectable in saliva through
the optimization of Q-PCR design and detection methods, highlighting their potential as
biomarkers. Notably, LncHIFCAR originates from the same primary RNA transcript as miR-31,
and both are reported to be upregulated in oral and pancreatic cancers, showing a
significant correlation with disease progression and invasion. This parallel upregulation
suggests their collaborative effects on cancer progression. Through innovative ASO-
mediated silencing, dual targeting of LncHIFCAR and miR-31 can be achieved, exemplifying a
novel precision medicine strategy and potentially opening new and promising perspectives
in cancer therapy.
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