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Endogenous cellular DNases mediate almost all kinds of toxicity to normal and cancer cells, and DNA fragmentation produced 
by these enzymes makes cell death irreversible. The principal difference between normal and cancer cells is that normal cells 

express high levels of DNases, while cancer cells have low expression and activity of DNases. The latter is the part of protective 
mechanism against injury of cancer cells during their growth in a hostile environment. Our studies showed that expression of 
two most active and abundant DNases, DNase I and EndoG, is strongly suppressed in breast or prostate cancer cell lines, which 
make them insensitive 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 the chemotherapy drugs. The silencing of EndoG using specific siRNA decreased the chemoresistance of the 
cells, while overexpression of EndoG increased it. The expression of EndoG in orthotopic prostate PC3 cell xenografts in mice 
increased sensitivity of the tumors to docetaxel. Off-target toxic effect of anticancer drugs on normal tissues was also mediated 
by DNases in several models. Administration of cisplatin induced toxicity to kidneys, cyclophosphamide induced alopecia, and 
administration of cisplatin, vinblastin or doxorubicin were toxic to vascular endothelial cells. Importantly, in all of these cases, 
genetic knockout of chemical inhibition of endonucleases were protective to normal tissues. Therefore, activation of DNases in 
cancer tissues while inactivating them in normal tissues should be considered as viable approach in cancer therapy.        
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