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Endonuclease delivery as a new anti-cancer therapy
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Malignancy and invasiveness of cancer cells were shown to be associated with the suppressed ability to develop apoptosis in
response to chemotherapy. However, the role of apoptotic (cytotoxic) DNA endonucleases, the key enzymes in inducing
irreversible cell death, and their regulation in invasive cancer cells are not clearly understood. We have evaluated the expression
of two most abundant endonucleases, DNase I and EndoG, in human breast and prostate cancer cell lines. This evaluation
showed that invasive breast cancer cells (HCC1143, HCC1954 and HCC1395) and prostate cancer cells (PC3) have no detectable
expression of DNase I, and significantly decreased expression of EndoG compared to normal or non-invasive cancer cells. The
absence of EndoG in breast or prostate cancer cells negatively correlated with the sensitivity to anticancer drugs, such as cisplatin,
etoposide, camptothecin, and docetaxel. The decrease of EndoG expression is caused by hypermethylation of EndoG gene,
while suppression of DNA methylation activated the gene and made cells susceptible to chemotherapy drugs. The silencing of
EndoG using specific siRNA decreased the chemoresistance of the cells, while overexpression of EndoG increased it. Finally,
the expression of EndoG in orthotopic prostate PC3 cell xenografts in mice increased sensitivity of the tumors to docetaxel.
Our findings suggest that the absence of EndoG in invasive breast or prostate cancer cells causes their decreased sensitivity to
apoptosis induced by chemotherapy, while the delivery of EndoG gene restores the sensitivity and allows effective chemotherapy.
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