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In cancer immunotherapy with dendritic cells (DCs), which are the most potent antigen-presenting cells, it is im-
portant that DCs present peptides derived from tumor-associated antigens on major histocompatibility complex (MHC)
class I molecules and activate tumor-specific cytotoxic T lymphocytes. However, exogenous antigens are generally
presented on MHC class II but not class I molecules. To develop effective immunotherapy for cancer, an antigen delivery
carrier that can induce MHC class I presentation of exogenous antigens is necessary. Several strategies to induce DCs to
present exogenous antigens on MHC class I molecules have been reported. First, DCs that phagocytosed a particulate
form of antigens present peptides derived from the antigens on MHC class I molecules. Second, DCs that incorporated
antigens via certain endocytic receptors such as Fc receptors efficiently present peptides on MHC class I molecules. We
combined these two strategies and prepared antigen-containing IgG-conjugated liposomes (IgG-liposomes). In this
study, we investigated the feasibility of IgG-liposomes as antigen delivery carriers in cancer immunotherapy with DCs.
Immunization of mice with DCs that endocytosed ovalbumin (OVA) -containing IgG-liposomes, but not OVA-contain-
ing bare liposomes or soluble OVA, completely prevented the growth of OVA-expressing lymphoma cells. These results
suggest that IgG-liposomes represent an efficient antigen delivery carrier for DCs in cancer immunotherapy.
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Fig. 1. Strategy of Antigen Delivery with IgG Liposomes
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Fig. 3. Uptake of IgG Liposomes into DC

DCs were incubated with calcein encapsulating Bare liposomes or IgG
liposomes (lipid conc. 2 mg/ml) for 1 hr at 37°C. After cell wash, the cells
were analysed with flowcytometry.
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Fig. 4. Effect of Fc Receptor Blocking on Uptake of IgG
Liposome into DC
DCs were incubated with PBS, rat anti-mouse Fc receptor antibody or
normal rat IgG (10 ug/ml) for 4 hr at 4°C. Then, calcein encapsulating IgG
liposomes (lipid conc. 0.2 mg/ml) were added, the cells were incubated for 1
hr at 37°C. After cell wash, the cells were analysed with flowcytometry.
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Fig. 5. Mouse Bone Marrow-derived DCs Efficiently Present

OVA Antigens Encapsulated in IgG-liposomes on MHC
Class I Molecules
Soluble OVA, OVA-bare liposomes, or OVA-IgG-liposomes were ad-
ded to DCs derived from bone marrow of C57BL/6 mice. CD8OVA1.3 T cell
hybridoma cells were stimulated with the DCs for 20 h, and IL-2 secreted to
supernatants was measured by ELISA. Error bars indicate S.D. The data
shown are representative of three experiments.
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Immunization with DCs That Endocytosed OVA-IgG-liposomes Efficiently Induces OV A-specific CTL Responses in Mice

C57BL/6 mice were immunized intradermally twice at a 7 day interval with 1X 106 DCs pulsed with the different forms of OVA at a concentration of 15 ug/ml
in media. Seven days after the second immunization, splenocytes were isolated and restimulated with E.G7-OVA cells for 5 days, and cytotoxic activity was ex-
amined using 3!Cr-labeled EL-4 or E.G7-OVA cells as targets. The data shown are representative of three experiments.
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Fig. 7. Immunization with DCs That Endocytosed OVA-IgG-liposomes Efficiently Prevents Tumor Growth
C57BL/6 mice were immunized intradermally twice at a 7 day interval with 1 X106 DCs pulsed with the different forms of OVA at a concentration of 15 ug/ml
in media. Seven days after the second immunization, 1X10¢ E.G7-OVA cells were injected intradermally. The tumor volume was monitored thereafter. Error bars

indicate S.D. The data shown are representative of three experiments.
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