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Novel pathway for DNA double-strand break repair associated with tyrosyl-DNA
phosphodiesterase
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The present study reveals a synergistic sensitivity of cells depleted for
tyrosyl-DNA phosphodiesterase 1 (TDP1) and TDP2 to radiomimetic drugs. These findings raise the
possibility that TDP1 and TDP2 inhibitors could selectively target tumors with perturbed TDP2 and
TDP1 expression, respectively. In fact, the homozygous deep deletion of the TDP2 gene was seen in O.
4% and 0.8% of 818 breast-invasive carcinomas and 333 prostate cancer patients, respectively. Based
on this finding, the administration of a radiomimetic drug in TDP2-deficient cancer cells in
combination with TDP1 inhibitors may also provide a new anti-cancer strategy to target a specific
class of tumors. Target inhibition of TDP1 or TDP2 is an attractive tool for cancer therapy, since
gene knockout experiments with mouse and human cells show that TDP1 or TDP2 is not essential for
organismal survival.
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