Novel HIF-2α Phosphorylation Abolishes Transcriptional Activity By Preventing Heterodimerisation with HIF-1β.
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The cellular response to reduced oxygen levels, termed hypoxia, is vital to human physiology and the pathophysiology of many diseases, including cancer. When intracellular oxygen levels are decreased, hypoxia-inducible factor-alpha (HIF-α) proteins are stabilised via a post-translation modification (PTM) directed mechanism. Once stabilised, HIF-α can associate with HIF-1β to form a functional transcription factor and elicit changes in gene expression, therefore maintaining cellular homeostasis. The HIF proteins are extensively modified by various classes of PTM to change their stability, localisation, transactivity and binding partners. While the function of some PTMs have been investigated, many still require characterisation. Many of these uncharacterised modifications may provide novel avenues for targeted therapeutics for the regulation of hypoxia signalling in disease. Our results show that by utilising a combination of bioinformatic, evolutionary, protein structure analysis and transcriptional reporter assays, a novel HIF-2α phosphorylation event (identified by mass spectrometry analysis) can lead to the abolishment of its transcriptional activity. Interestingly, the modified residue is completely conserved across vertebrates unique for the HIF-2α protein. I will present my work relating to the functional characterisation of this phosphorylation event, protein structure analysis and its effects relating to cellular physiology.



