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Simone Fulda, Klaus-Michael Debatin

Department Hematology/Oncology, University Children's Hospital, Ulm, Germany.
Resistance of neuroblastoma to radiotherapy still remains a major concern and may be caused by defective apoptosis programs. Here, we report for the first time that Smac agonists may be a novel strategy to target radioresistance of neuroblastoma. We developed Smac agonists, e.g. cell-permeable Smac peptides using the TAT protein transduction domain, that strongly sensitized resistant neuroblastoma cells for radiation-induced apoptosis. Cell-permeable Smac peptides even bypassed the Bcl-2 block in tumor cells with high expression Bcl-2, which prevented the release of Smac from mitochondria into the cytosol. Smac peptides even sensitized resistant neuroblastoma cells lacking caspase-8 or resistant patient-derived primary neuroblastoma cells ex vivo. Most importantly, Smac peptides strongly enhanced the antitumor activity of TRAIL in vivo in a mouse xenograft model. Complete eradication of established tumors and survival of mice was only achieved upon combination treatment with Smac peptides. Importantly, Smac peptides exerted no detectable toxicity on nontransformed, primary human cells of different lineages. Also, injection of Smac peptides into normal tissue in vivo caused no cytotoxic effects. Interestingly, injection of FITC-labelled Smac peptides into normal tissue or into human tumors grown in mice revealed no difference in the distribution of Smac peptides in normal tissue compared with tumor tissue showing that Smac peptides did not preferentially localize to tumor cells. These findings indicate the specificity, and thus the potential safety, of the sensitization effect of Smac peptides for tumor cells, but not for normal cells. Thus, Smac agonists represent novel promising cancer therapeutics to overcome radioresistance of neuroblastoma without detectable toxicity to normal  tissues.
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