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In this study, we investigated modality of bispecific antibody including an anti-mesothelioma
antibody SKM9-2. We examined several forms of bispecific antibodies containing tandem scFv, and
selected Fab-scFv type, which has a stable molecular structure, high production, and strong activity,
as the bispecific antibody. The purified bispecific antibody was checked the binding activity to SKIM9-
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2 epitope by surface plasmon resonance and the T cell binding activity by FACS, and then analyzed
the T cell dependent cellular cytotoxicity against mesothelioma cells. We confirmed that the
bispecific antibody has a cytotoxic activity as strong as blinatumomab, a bispecific antibody drug on
the market. The bispecific antibody did not have activity to A549 cell lines without HEG1 expression.
In this way, we obtained the proof of concept for pharmacological efficacy in vitro. In subcutaneous
xenograft model of mesothelioma cells, the bispecific antibody suppressed the tumor growth with
PBMC. In intraperitoneal xenograft model, both injection of the bispecific antibody and PBMC
rejected mesothelioma cells completely. We confirmed that the bispecific antibody has a strong
cytotoxicity against mesothelioma in the body and obtained the proof of concept for pharmacological
efficacy in vivo. As a result, we achieved the main goals of this research project.

We also achieved developmental goals for practical application of antibody drug. A new
expression vector for production of antibody drug was developed and the bispecific antibody-highly
producing CHO clone was obtained. In addition, humanization of SKM9-2 antibody, stabilization
substitution for production and storage, examination of signal peptide, and cell bank construction of
humanized SKM9-2 was performed. Fully humanized the bispecific antibody was also developed. To
investigate glycopeptide recognition of SKM9-2, SKM9-2 binding to synthesized glycopeptides was
analyzed by surface plasmon resonance. The SKM9-2 binding required two sialylated T antigens
linked on the epitope peptide. Crystal structural analysis using SKM9-2 Fab and a sialylated epitope
peptide revealed that SKIM9-2 simultaneously recognizes the peptide sequences of epitope and two
sialylated T antigens.

Furthermore, we completed observation of mesothelioma-specific expression of sialylated
SKM9-2 epitope by IHC comparative analysis using SKM9-2 and a glycan-independent anti-HEG1
monoclonal antibody, analysis of turnover time and molecule number of HEG1 on mesothelioma cells,
verification the internalization of anti-HEG1 antibody binding to cell surface, and establishment of
a new glycan-dependent anti-HEG1 monoclonal antibody that recognizes the different region from
the SKM9-2 epitope. From these analyses, we determined that HEG1 is s suitable target for a glycan
drug discovery for mesothelioma. Besides, we found a molecule associated with HEG1 using the
proximity-dependent biotin identification and obtained important information about physiological
function of HEG1 by this finding.

In order to clinically apply the research results of this project, we are presently planning

practical study on drug production of humanized SKM9-2 and the bispecific antibody.



