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General Summary
 

We continue to study immunological therapies for cancer and a model of leukemia cell
 

differentiation. To further develop immunotherapy,we investigated the mechanisms of
 

immunological reactions against cancer and strategies to modify them to enhance clinical
 

responses.

Research Activities
 

Mass spectrometric identification of a tumor-associated antigen expressed on mouse
 

hepatocellular carcinoma cells that regulates host antitumor immunity
 

Tumor-associated antigens might stimulate or suppress host antitumor immunity depend-

ing on host tumor burden or immune environment. To identify a tumor antigen
 

expressed on cancer cells,MHC class II binding peptide was isolated from I-A/peptide
 

complexes obtained from bone marrow-derived dendritic cells(DCs)loaded with MIH-2
 

mouse hepatocellular carcinoma(HCC)cells,and peptide ion peaks were analyzed by
 

means of mass spectrometry. One representative peptide,EMTK,was considered to be
 

derived from amino acids 284-287 of the cytochrome P450 2j subfamily (CYP2js)

expressed in MIH-2 cells. Amino acids adjacent to EMTK showed an I-A-binding
 

structural motif. Accordingly,the peptide consisting of EMTK and the I-A-binding
 

motif(DFIDAFLKEMTKYPE)was considered to be an antigenic peptide presented to
 

CD4T cells in the context of MHC class II. Administration of several doses of the
 

synthesized CYP2js peptide to naıve mice induced interferon(IFN)-gamma production
 

by splenocytes. However,repeated immunization of mice with CYP2js peptide sup-

pressed IFN-gamma production and enhanced MIH-2 tumor growth in vivo. Produc-

tion of interleukin(IL)-4,IL-10,and transforming growth factor beta was not involved
 

in this immune-suppression. Increased frequency of CD4FoxP3 regulatory T cells
 

and CD11b Gr-1 immature myeloid cells was observed in splenocytes from mice
 

repeatedly immunized with CYP2js peptide. These results indicate that CYP2js expres-

sed on HCC cells could promote antitumor immunity at an early stage of tumor growth
 

with low or moderate antigenic stimulation but would suppress antitumor immunity in
 

an advanced stage of tumor growth with excess antigenic stimulation due to a large
 

tumor burden.

Clinical immunotherapy for brain tumors
 

Several clinical trials of immunotherapy with DCs have been published. We investigat-
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ed the safety and clinical response of immunotherapy with fusions of DCs and glioma
 

cells and IL-12 for patients with malignant glioma. Fifteen patients with malignant
 

glioma participated in this study. No severe adverse effects were observed. In 4
 

patients,magnetic resonance showed a reduction in tumor size of more than 50%. The
 

results of the Phase I clinical trial of IL-12 and fusion cells indicated that this treatment
 

safely induced immune responses,resulting in a clinically significant antitumor effect in
 

some patients. We are now analyzing the antitumor effects of DC therapy in patients
 

with both primary and recurrent malignant gliomas. Stat-3 is a potential negative
 

regulator of inflammatory responses. Blocking Stat-3 in tumor cells increases expression
 

of proinflammatory cytokines that activate innate immunity and DCs, leading to
 

tumor-specific T-cell responses. We are investigating the antitumor effects of fusion
 

cells transfected with Stat-3 small interfering RNA to block Stat-3 expression.

Differentiation of leukemia cells by adhesion
 

JASR is a novel leukemia cell line with megakaryoerythroid features. JASR cells
 

adhere to extracellular matrices and acquire megakaryocytic features, including mor-

phological changes. Among genes expressed in parallel to this alteration, FLI1, a
 

transcription factor of the ets family,is a target of particular interest. FLI1 has been
 

shown to be a key regulator for megakaryocytic progenitors. Furthermore,the adherent
 

cells show greater resistance to chemotherapeutic agents. The precise mechanism of the
 

cell-adhesion-mediated drug resistance is being investigated.
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