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We have recently demonstrated that the interaction of the membrane proteins CD47 (on tumor cells) and
SIRPa (on phagocytes) plays a crucial role in the elimination of tumors by phagocytes in vivo. In the project
“Development of a novel cancer immunotherapy regulating the interaction between phagocytes and cancer
cells”, we examined the following four subjects: 1. Evaluation of the efficacy of a drug targeting SIRPa as
monotherapy and understanding of mechanisms underlying its antitumor effect, 2. Evaluation of the efficacy
of a drug targeting SIRPa in combination with other antitumor drugs and understanding of mechanisms
underlying its antitumor effect, 3. Development of novel chemical compounds targeting SIRPa, which induce
antitumor effects, and 4. Development of an in vivo evaluation system for antitumor drugs using an immune
cell-humanized mouse model. We achieved the following research and development results.

1. We examined the impact of an SIRPa-targeting drug on the growth of tumors formed by three murine tumor
cell lines (one SIRPa-expressing tumor cell line and two SIRPa—nonexpressing tumor cell lines) injected into
syngeneic mice. We found that an SIRPa-targeting drug was likely to induce antitumor effect against
SIRPa-expressing tumors rather than SIRPa-nonexpressing tumors. We also found that CD8" T cells, but not
CD4* T cells, contributed to the antitumor effect of the drug in mice subcutaneously injected with syngeneic
SIRPa-expressing tumor cells.

2. We examined the effect of an SIRPa-targeting drug in combination with other antitumor drugs on tumor
formation by two murine tumor cell lines (SIRPa-expressing and —nonexpressing tumor cell lines) injected
into syngeneic mice. We found that compared with an SIRPa-targeting drug alone or another antitumor drug
alone, combination therapy with these drugs induced the more potent suppression of tumor growth in mice
subcutaneously transplanted with SIRPa-expressing or -nonexpressing syngeneic tumor cells. Moreover, the
antitumor effect of such combination therapy in SIRPa-nonexpressing tumor-bearing mice was unlikely to be
attributable to the function of macrophages. We also found that the combination therapy did not cause body
weight loss and abnormal behavior in mice. Adverse effects of the combination therapy were thus likely to be
minimal.



3. We previously obtained chemical compounds, which can interact with the extracellular domain of SIRPa
that contains the binding site for CD47, a ligand of SIRPa. So we evaluated whether these compounds could
inhibit the CD47-SIRPa interaction in vitro. However, these compounds failed to prevent the CD47-SIRPa
interaction, although they bound to the intact SIRPa protein on the cell surface of cultured cells expressing
SIRPa. To efficiently obtain new chemical compounds, which react with SIRPa and are capable of inhibiting
the CD47-SIRPa interaction, we have generated a recombinant protein composed of the Fc domain of human
IgG1 fused to the domain of SIRPa that mediates the interaction with CD47. We are now searching chemical
compounds using the recombinant protein.

4. We started to isolate and store CD34* cells, which highly contain human hematopoietic stem cells from
cord blood cells. We next transplanted these cord blood-derived CD34* cells into immuno-deficient mice to
generate immune cell-humanized mice. We observed the high engraftment of human hematopoietic cells
throughout the body after transplantation. Moreover, we generated a tumor-bearing mouse model in immune
cell-humanized mice, which were inoculated with human-derived tumor cells, and evaluated tumor
engraftment and progression as well as infiltration of immune cells into tumors.
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