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Antigen on nanoparticles enhances anti-tumor immune responses as well as humoral antibody responses
in vivo
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Background: Nanoparticles (NPs) have been demonstrated to function as carriers to manipulate immune responses as well as
specific drug delivery system. In the present study, we examined whether ovalbumin conjugated on NPs (OVA-NPs) modulate
anti-tumor immune responses as well as humoral antibody responses in vivo.

Results: When C57BL/6 mice were immunized with OVA-NPs, anti-OVA IgG1 responses were potentiated with a poor IgE
synthesis. Pretreatment with OVA-NPs delayed the growth of E.G7 thymic lymphoma cells expressing a model tumor antigen
OVA (E.G7-OVA) that were inoculated subcutaneously. OVA-NPs encapsulating IL-7 completely blocked the growth of E.G7-
OVA tumor cells, although NPs-IL-7 had a meager effect. However, the pretreatment with OVA-NPs-IL-7 failed to reduce
the growth of parental thymic tumor cells, suggesting that the anti-tumor effect is antigen-specific. When tumor-free mice
inoculated with OVA-NPs-IL-7 plus EG.7 cells were re-challenged with E.G7-OVA cells, they demonstrated the reduced growth
compared with control mice. Moreover, vaccination with OVA-NPs-IL-7 induced the generation of cytotoxic T cells (CTLs)
specific for OVA, as revealed by tetramer assay. Thus, a single subcutaneous injection of mice with OVA-NPs entrapping IL-7
induced tumor-specific cytotoxic immune response, resulting in regression of tumor cells.

Conclusion: Antigen on NPs entrapping IL-7 would be a promising carrier for developing and enhancing immune responses
including humoral and cellular immunity as well as drug delivery to a specific target of interest.
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