SINHCAF: a novel regulator of HIF signalling
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SINHCAF (SIN3A and HDAC-associated factor) is an understudied co-factor of the Sin3A-HDAC transcriptional co-repressor complex. SINHCAF is highly conserved and embryonic lethal whilst having key roles in important biological processes such as cell cycle regulation, morphology, proliferation, and migration. In addition, it is mis-regulated in human diseases such as cancer and diabetes.
Hypoxia is the state of lowered oxygen availability that causes cellular stress and associated responses. One master transcriptional regulator of this hypoxic response is Hypoxia Inducible Factor (HIF) which consists of 2 subunits; HIF-α and HIF-β of which there are three known HIF-α isoforms; HIF-1α, HIF-2α and HIF-3α.
Our published work revealed that SINHCAF directly and epigenetically silences HIF-2α expression via recruitment of the sin3A-HDAC complex leading to subsequent chromatin remodelling to a heterochromatic state.
To understand the full role of SINHCAF, ChIP-seq and RNA-seq were conducted. Signature analysis of these genes that are directly regulated by SINHCAF identified hallmarks of hypoxia signalling as one of the most enriched gene signatures. Interestingly, SINHCAF is needed for full hypoxia induced gene expression, suggesting that SINHCAF changes from a repressor to an activator in hypoxia. Immunoprecipitation and Mass Spectrometry techniques were also utilised to characterise the protein interactome of SINHCAF in hypoxia. These experiments demonstrate that SINHCAF interacts with HIF-1α and it is needed for HIF-1α dependent gene induction, whilst also showing a complete shift in interactome under hypoxia. 
Overall, our data reveal SINHCAF as a novel regulator of the hypoxia response in cells. 
