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Abstract (approximately 200-250 words)

 
Pulmonary hypertension is characterised by hypoxia, increased shear stress and thrombin levels 
which result in uncontrolled growth of endothelial cells, pulmonary artery smooth muscle cells and 
fibroblasts. Hypoxia Inducible Factor-1 (HIF1) is a transcription factor composed of α- and β- subunits 
which accumulates under hypoxic conditions and is responsible for many of the effects seen in 
pulmonary hypertension.  Hypoxic regulation occurs mainly via protein stabilisation of the α-subunit 
(HIF1α).  However we observed that non-hypoxic stimuli such as thrombin are also able to induce 
HIF1α accumulation in PASMC. We therefore decided to investigate the mechanism by which 
thrombin is able to upregulate HIF1α. 
 
Northern blot showed that HIF1α mRNA was increased in response to thrombin which was 
completely abrogated by pre-treatment with actinomycin-D, indicating that a transcriptional 
mechanism is involved. Treatment of cells with the antioxidants ascorbic acid or n-acetylcysteine also 
diminished response to thrombin indicating that upregulation was via a redox mediated pathway. 
 
Luciferase reporter gene assays using 1.2 kb sequence 5’ to the HIF1a coding sequence (p12-Luc) 
showed increased activity in response to thrombin. Deletion constructs revealed that an NFkB site 
was a major determinant for this upregulation. 
 
Since NFκB is an inflammatory mediator whose activity is related to oxidative stress we decided to 
investigate this link further. Immunofluorescence showed that the p50 subunit of NFκB translocates 
to the nucleus in PASMC in response to thrombin. Its activity was also increased as measured by 
Luciferase activity. Moreover inhibition of NFκB not only decreased basal activity of the HIF1α 
promoter but also resulted in complete lack of induction by thrombin, which were also seen at rna 
and protein level. Mutagenesis of the NFκB binding site on the p12-Luc construct confirmed these 
results whilst gel shift analysis showed that NFκB is indeed able to bind this consensus sequence. 
 
We here show that thrombin is able to increase HIF1α levels through a redox sensitive mechanism in 
which NFκB is activated and brings about expression of HIF1α by binding to its promoter resulting in 
crosstalk between two major transcription factor pathways. This is a novel mechanism by which 
HIF1α is upregulated under non-hypoxic conditions. 
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