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Podoplanin is a platelet aggregation-promoting active substance discovered by Fujita et al. in 2003, and it has been
shown that platelet aggregation with podoplanin is involved in the growth and metastasis of various cancers. Fujita et
al. found that a neutralizing antibody targeting podoplanin could be a potential therapeutic agent for cancer. In order to
demonstrate this finding, we established a humanized anti-podoplanin antibody (AP201) under the research grant
support of AMED ACT-MS in 2016-2017. We have confirmed that this antibody suppresses metastasis in a mouse lung
metastasis model in which the SISA-1 cell line, an osteosarcoma cell line with elevated podoplanin expression, was
transplanted. Osteosarcoma, one of the rare cancers, has a high incidence in the AYA generation (15-29 years old).
Conventional cancer therapy and surgery are used as basic treatments, thus a new treatment method is desired. The
purpose of this project is to develop an antibody drug for treating osteosarcoma based on the results of research
originating in Japanese academia, in collaboration with the Japanese Foundation for Cancer Research, home of the
Sarcoma Center, and API Co., Ltd.

We succeeded in establishing AP201, possessing a complete binding inhibition of podoplanin-CLEC-2 in ACT-M.
In order to establish a cell line for the production of AP201, we developed a high expression vector platform, established
the CHO cell line expressing AP201, and conducted a culture and purification process. This antibody was confirmed to
be a high-quality antibody molecule with purity of more than 98%, binding inhibition activity equivalent to PG4D2, an
impurity profile (host-derived protein and host-derived DNA) within the specifications, and endotoxin below the limit
of quantification. Furthermore, we conducted a preliminary stability test on the drug formulation of AP201 and
confirmed that it was stable for at least three months in storage at 25°C.

In the development of companion diagnostics, we were able to assemble the highly sensitive ELISA system for
measuring podoplanin in blood samples from cancer patients. In collaboration with the Sarcoma Center and the
Department of Orthopedic Surgery at the Cancer Institute Hospital, we measured the concentration of podoplanin in
blood collected from donor patients with bone and soft tissue tumors. The results showed a positive correlation between
the blood podoplanin concentrations and malignancy. Not only in osteosarcoma, but high blood podoplanin levels were
also found in liposarcoma and undifferentiated pleomorphic sarcoma. Furthermore, using paraffin-embedded blocks of
surgical specimens from donor osteosarcoma patients, we established an immunohistochemical staining system using
the mouse antibody PG4D2, and confirmed that about 40% of osteosarcomas are positive for podoplanin. These results
showed that the prognosis of podoplanin-expressing osteosarcoma is poor and that the diagnostic systems are useful for

selecting patients for future treatment with AP201.



To establish a pathological model, we constructed a mouse lung metastasis model and a subcutaneous
transplantation model using SJSA-1 and confirmed that tumor growth and lung metastasis were significantly suppressed
by administration of AP201. In addition, we confirmed that AP201 significantly suppressed tumor growth and lung
metastasis. We also succeeded in establishing 10 podoplanin-positive osteosarcoma PDX model lines and 17
podoplanin-positive osteosarcoma and lung squamous cell carcinoma PDC lines. Podoplanin varies between species,
and thus, it is probably difficult to evaluate the biological safety using monkeys. In a preliminary study, we examined
the binding of AP201 to monkey sequences and found that quantitatively, the binding to human sequences was about
3.68% (EC50 human sequence/EC50 monkey sequence), and qualitatively, no non-specific binding was observed. In
human podoplanin knock-in mice recognized by AP201, which was established to solve the problem of species
differences, AP201 was confirmed to have the same level of stability in the blood as general antibody drugs i vivo, as
well as extremely high hematological and histological safety.

Lastly, the humanized anti-human podoplanin-neutralizing antibodies developed in this research and development

project have the potential to create novel therapies for cancer and generate a new industry.
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