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In this project, we aimed to develop cancer-specific monoclonal antibodies (mAbs) using our original
technology, the CasMab method. We planned to transfer the developed mAbs immediately to pharmaceutical
companies. Antibody drugs have been used for cancer therapy; however, the toxicity against normal cells is
always worried when non-cancer-specific mAbs are used in clinical studies. Because cancer-specific antigens
are known to be limited, it might be difficult to develop mAbs for novel molecular targets. For the conventional
production of mAbs, synthetic peptides or recombinant proteins using E. coli and mammalian cells such as
CHO-K1 or HEK-293T. In this study, we used cancer cell lines, which could produce cancer-specific glycans.
We combined the CasMab method with GpMab method to develop anti-glycopeptide mAbs and Cell-Based
Immunization and Screening (CBIS) method to produce mAbs using target-overexpressed cell lines. Recently,
antibody-drug conjugate (ADC), radioimmunotherapy (RIT), and chimeric antigen receptor T (CAR-T)
therapy have been developed for novel modalities of antibody therapies and immunotherapies. We planned to
utilize these technologies for our original cancer-specific mAbs. The final goal of this proposal is the
development of cancer-specific antibody drugs or immunotherapies without side effects for refractory cancers
such as mesotheliomas or brain tumors.

Overexpression of human epidermal growth factor receptor 2 (HER2) in breast and gastric cancers is
an important target for monoclonal antibody (mAb) therapy. All therapeutic mAbs, including anti-HER2 mAbs,
exhibit adverse effects probably due to the recognition of antigens expressed in normal cells. Therefore, tumor-
selective or specific mAbs can be beneficial in reducing the adverse effects. In this study, we established a
novel cancer-specific anti-HER2 antibody, named H>Mab-250/H,CasMab-2 (IgGi, kappa). HoMab-250
reacted with HER2-positive breast cancer BT-474 and SK-BR-3 cells. Importantly, HxMab-250 did not react
with non-transformed normal epithelial cells (HaCaT and MCF 10A) and immortalized normal epithelial cells
in flow cytometry. In contrast, most anti-HER2 mAbs, such as HxMab-119 and trastuzumab reacted with both
cancer and normal epithelial cells. Immunohistochemical analysis demonstrated that HoMab-250 possesses
much higher reactivity to the HER2-positive breast cancer tissues compared to H2Mab-119, and did not react
with normal tissues, including heart, breast, stomach, lung, colon, kidney, and esophagus. The epitope
mapping demonstrated that the Trp614 of HER2 domain IV mainly contributes to the recognition by HoMab-
250. We further compared the affinity, effector activation, and antitumor effect of H,Mab-250 with
trastuzumab. Results showed that H,Mab-250 possesses a comparable in vivo antitumor effect using BT-474
and SK-BR-3 with trastuzumab despite the lower affinity and effector activation than trastuzumab in vitro.
H>Mab-250 could contribute to the development of chimeric antigen receptor-T or antibody-drug conjugates

without adverse effects for breast cancer therapy.



