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Figure 1. Mechanism of HIF-1 target gene activation under hypoxia. Under normoxia HIF-1� undergoes rapid Von Hippel Lindau protein
(VHL)-dependent proteosomal degradation. The interaction between VHL and the proteosome is regulated through hydroxylation of two
proline residues on HIF-1� by three prolyly hydroxylases (PHD1-3). Under hypoxia, the PHD enzymes are no longer active; the
unmodified prolyl HIF-1� no longer interacts with VHL and accumulates. HIF-1 translocates to the nucleus where it trans-activates target
genes via hypoxia-regulated elements (HREs) located in their promoters. Classes of proteins are up-regulated that have both a positive
(�) and negative (�) effect on cell growth. CCNG2 = cyclin-G2; BNIP3 = BCL2 19 kda interacting protein; VEGF = vascular endothelial
growth factor; GLUT1 = glucose transporter 1 (SLC2A1 = solute carrier family 2, member 1); CA9 = carbonic anhydrase 9; MET = c-met
protooncogene product.
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Figure 2. Selection against hypoxically inducible anti-tumourigenic proteins. Up-regulation of anti-apoptotic and anti-proliferative proteins
under hypoxia will result in cell death and growth arrest. However, the up-regulation of such proteins, which include BNIP3 may provide
selective pressure to overcome such signals. For example BNIP3 must likely be inactivated to allow clonal selection of cancer cells that
are resistant to BNIP3 activated cell death. Successive waves of inactivation of hypoxically induced anti-tumourigenic proteins and
subsequent clonal selection may be envisaged to result in an increasingly aggressive, death resistant, tumour.
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