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Combined targeted GM/CSF and IL/2 therapy switches innate to adaptive anti-neuroblastoma immunity
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A major goal of active tumor immunotherapy is to induce T-cell dependent eradication of disseminated metastases. We previously demonstrated that targeted IL-2 to the tumor microenvironment is effective in inducing an NK-cell dependent immune response. Here we extend these findings by showing that also neuroblastoma targeted GM-CSF induces an innate response mediated by NO radicals produced from activated macrophages. Based on these findings we tested the hypothesis that combined targeting of GM-CSF and IL-2 to neuroblastoma  may switch innate to adaptive anti-neuroblastoma immunity. For this purpose, two types of genetically engineered antibody cytokine fusion proteins were  constructed specific for mouse transferrin receptor (ch17217-mGM-CSF and ch17217-mIL-2) and ganglioside GD2 (ch14.18-mGM-CSF and ch14.18-hIL-2), respectively. All fusion proteins were characterized by determination of binding and cytokine activity. Efficacy and mechanism of combined targeting of GM-CSF and IL-2 was determined in an experimental and spontaneous hepatic metastasis model of murine neuroblastoma using NXS2 cells. We demonstrate that only combinations of targeted GM-CSF and IL-2 can completely eradicate established experimental and spontaneous hepatic metastases in contrast to targeted GM-CSF and IL-2 used as monotherapy showing a reduction in tumor growth. The anti-tumor effect observed in the combined targeted GM-CSF and IL-2 treatment groups was abrogated in T-cell deficient SCID mice. Furthermore, splenocytes isolated from mice receiving the combined targeted GM-CSF and IL-2 revealed MHC class I restricted target cell killing in contrast to monotherapy controls. These findings indicate a mechanism primarily dependent on T-cell. In conclusion these data demonstrate that combining targeted GM-CSF and IL-2 improves anti-neuroblastoma efficacy and therefore may have important  clinical implications for the design of future clinical trials.
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