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Novel gene network responsible for hypoxic response and radioresistance of
cancer cells
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It is known that cancer cells acquire radioresistance in hypoxic regions of
malignant solid tumors. In order to overcome the problem, here we focused on two genes, which we
found to be expressed in hypoxic environment and induce radioresistance, and analyzed their
mechanism of action and function. First, we found that the expression of Shh, which is a ligand of
the sonic hedgehog pathway, increased under hypoxic environment in a HIF-1-dependent manner. Shh
protein was secreted from hypoxic cells, increased hypoxic fraction in tumor tissue by inducing
fibroblast proliferation, and eventually enhanced radioresistance of tumor tissue. We also
discovered a novel gene that is expressed and secreted in response to hypoxic stimulation, and
elucidated molecular mechanism about how it induced radioresistance of hypoxic cells.
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