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Head and neck squamous cell carcinoma (HNSCC) is the 6th most common cancer in the world; every year an estimated 
600,000 new cases and over 300,000 deaths are reported. Most cases can be attributed to smoking and/or alcohol 

consumption whereas human papillomavirus (HPV) infection leads to approximately 25% of HNSCC cases. The five-year 
survival rate is only 40-50%, hence new therapeutic targets are needed to manage HNSCC. HPV-positivity is a favorable 
survival predictor although there is much debate regarding molecular differences underlying HPV-positive and HPV-negative 
HNSCC. Here we apply DNase I-seq and ChIP-seq methods to identify genome-wide regulatory elements relevant in HNSCC, 
in order to highlight the drivers of HNSCC carcinogenesis and potential therapeutic targets. DNase I hypersensitivity assay was 
conducted in five HPV-positive or HPV-negative HNSCC epithelial cell lines, followed by transcription factor (TF) motif and 
gene ontology analyses. The AP-1, TP63 and TEADs TFs were identified as forming the main regulatory network in HNSCC. 
This was confirmed by ChIP-seq analysis which showed a major overlap between their binding, suggesting co-regulatory 
mechanisms involving TGFβ, WNT/β-catenin, Notch, Hippo and EGFR pathways. Gene ontology analysis confirmed 
previously identified regulatory pathways of therapeutic value in HNSCC, such as EGFR and WNT, but also pointed towards 
the significant involvement of the Hippo pathway and its main mediating TF, TEAD in both HPV-positive and HPV-negative 
HNSCC cells. Indeed, the Hippo pathway inhibitor, verteporfin significantly reduces HNSCC cell viability in therapeutically 
relevant doses and affects the regulation of genes involved in EGFR and TGFβ and WNT regulatory pathways. In addition, 
RNA-seq analysis indicates verteporfin acting through altering the mevalonate pathway and affecting adrenergic receptors. 
Therefore, we propose the Hippo pathway as a potential therapeutic target in HNSCC irrespective of aetiology and postulate 
its role in affecting other HNSCC-relevant pathways. 

Figure 1: The Hippo pathway has been identified as a potential therapeutic target. Schematic showing the overlap
between P63, TEAD and AP-1 TF binding, suggesting co-regulation between the EGFR and Hippo pathways.

Verteporfin acts downstream of the Hippo pathway to block the interaction between YAP/TEAD.
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