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Abstract:

The Human Papillomavirus is a major risk factor for Head and Neck cancers, having
a strong association with the Oropharyngeal cancer (OPC) subtype. The high-risk
variant, HPV type 16 (HPV16), is the cause for 90% of all HPV related OPCs. Non-
coding RNAs, such as microRNAs (miRNAs) and long non-coding RNAs (IncRNAs),
have been shown to have dysregulated expression in OPC. The dysregulated
expression on non-coding RNAs has severe consequences on a cell and can lead to
tumour development. The aim of this study was to identify specific non-coding RNAs
that HPV16 and its viral oncogenes E6 and E7 target in HNC, specifically OPC, and

the mechanisms behind their altered expression.

To further our understanding of HPV16s impact on miRNAs, we investigated the
expression levels of miRNAs in OPC tissue. We compared miRNA expression
between HPV16+ and HPV16- samples using an LNA miRNA array. MiR-496 and
miR-33a were found to be the most significantly deregulated. Using a bioinformatics
approach, we constructed a novel HPV16-non-coding RNA interactome to identify
mechanistic links between miR-33a, SREBF2 and miR-496. Interestingly, SREBF2
harbours miR-33a, and we believe there is a correlation whereby E6 and E7 regulate
the expression of SREBF2/miR-33a, which then has a downstream impact on miR-
496. TCGA analysis showed that SREBF2 was significantly higher in the HPV+ OPC
and not in cervical samples. This suggests this pathway is unique to OPCs. We
knocked out HPV16 E6/E7 and SREFB2 using siRNAs and showed that the viral
oncogenes could regulate SREBF2 and miR-33a. Although with the knockdown of
SREBF2, we saw no change in miR-33a expression, suggesting that miR-33a is not
co-expressed with its host gene and is under its own form of regulation by HPV16.
This study has identified a regulatory pathway involving HPV16 E6/E7 and specific
miRNAs. We also sought to expand our research to include other regulatory RNAs
such as long non-coding RNAs.

The IncRNA, TRINGS (TP53 regulated induced by glucose stress), was investigated
in HPV16 EG/E7 expressing cells. It was determined that TRINGS expression is
decreased with the presence of the viral genes. Using a siRNA knockdown system,
we demonstrated that the modulation of TRINGS expression will reduce cell viability



of cervical cancer cell lines and that TRINGS expression could not be stimulated by
glucose starvation alone. TRINGS was also determined to be specific for HPV related
cervical cancers. We believe that HPV16 targets a different cohort of IncRNAs in HPV
related OPC. Given this, we assessed raw RNA-sequencing data from TCGA to
identify differentially expressed IncRNAs in HPV16+ OPC. In future research we aim
to investigate the function of these IncRNAs in HPV related OPC.

This study has identified the complexity of molecular pathways between HPV16 EG/E7
and non-coding RNAs and the consequences in Head and Neck cancers. The
construction of viral interactomes combined with in vitro approaches provided novel

insights for discovering mechanistic links in HPV16+ Head and Neck cancers.
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