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Development of NK Cell-Based Immunotherapy for Cancer
Atsushi Aruga™’, Yasunobu Kobayashi*?, Norimasa Matsushita®", Toshimi Sudo*' and Keishi Tanigawa™*?

*'CICT, Graduate School of Medicine, Tokyo Women's Medical University and
2).B. Therapeutics, Inc. Cancer Immunotherapy Research Center

Summary

Recently, cancer immunotherapy utilizing DC pulsed with tumor antigens to stimulate tumor-specific T
cells has been performed. While these studies have been promising, this approach may not be effective
against antigen or MHC negative tumor cells. Because many tumors downregulate MHC molecules and
vary in expression of tumor-associated antigens, the use of tumor-specific T cells is limited. In order to
develop potential treatments regardiess of HLA or tumor antigen expression, we have developed a method
to separate dendritic cells, T cells, and NK cells from a single peripheral blood mononuclear cell sample
based on their ability to adhere to plastic. We plan to perform combination cell therapy with these three
populations of immune cells. Our intention is to develop vaccines for the induction of tumor-specific T cell
responses and tumor non-specific NK ceil responses. In this study, we examined the efficacy of selectively
activated and proliferating NK cells (A-LAK). We found that A-LAK demonstrated high cytotoxic activity
and secretion of typey! cytokines against tumor cell lines. Moreover, an increase in cytotoxicity was seen
when tumor cells were first opsonized with the monoclonal antibody, Herceptin, and co-cultured with A-
LAK cells, suggesting potential advantages of combination therapy with A-LAK and antibody. As previously
mentioned, immunotherapy which combines A-LAK cells, tumor antigen-specific dendritic cells, and T
cells may be beneficial to target a broad spectrum of tumor cells, regardless of antigen or MHC expression.
In particular, A-LAK is expected to show both non-specific anti-tumor effects and specific anti - tumor
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effects when combined with monoclonal antibody therapies.

Key words : NK, Immunotherapy, A-LAK, Dendritic cell, T cell
Address request for reprints to Dr. Atsushi Aruga, CICT, Graduate School of Medicine, Tokyo Women's
Medical University, 8-1 Kawada-cho, Shinjuku-~ku, Tokyo 162-8666, Japan
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(Biotherapy 19 (5) : 430-434, September, 2005)
Cancer Cell Therapy with HER2-Specific Monoclonal Antibody
Toshimi Sudo and Atsushi Aruga

Division of Surgery, Graduate School of Medicine, Tokyo Woman's Medical University

Summary

We are presently attempting to develop a new cancer cell therapy using the patient’s own autoimmune
cells for immunotherapy against malignant tumors. We are now investigating the tumor-specific cytotoxic
enhancing effect of the use of Herceptin, a specific monocional antibody against malignant tumor target
molecules, together with the administration of activated immune cells with nonspecific cytotoxicity. An
enhanced effect was found on HER2-positive tumor and HER? weakly-positive tumor by combination with
Herceptin due to LAK celi cytotoxicity induced by culture of peripheral blood mononuclear cells with 1L-2
added. However, this effect was not recognized in HER2-negative tumors. The addition of OK-432 was
effective in selective enhancement of CD3-negative, CD56-positive NK cells, the main cells with cytotoxic
effects among LAK cells. When CD3-negative, CD56-positive NK cells selectively underwent activated
propagation, there was a remarkable enhancement of Cytotoxicity due to the combination with Herceptin as
well as enhanced production of Type 1 cytokine. Based on the foregoing, the feasibility of cancer cell
therapy in combination with Herceptin was demonstrated, and the use of OK-432 in the selective culture of
effective NK cells was considered to be efficacious.
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Cancer cell therapy, Antibody therapy, Herceptin, OK-432, NK cells
Dr. Toshimi Sudo, Division of Surgery, Graduate School of Medicine,

Tokyo Woman' s Medical University, 8~1 Kawada-cho, Shinjuku-ku, Tokyo 162-8666, Japan
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