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(I 7#E) Development of the humanized anti-podoplanin antibody to inhibit

proliferation and metastasis of osteosarcoma that occurred in the

AYA generation.
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Osteosarcoma is a rare cancer occurring at the rate of one person in about one
million people, and frequently occurred in the adolescent and young adult generation
(AYA generation: from 15 to 29 years old). Surgical resection and chemotherapeutic
drug treatment are the main strategy for osteosarcoma treatment. Because
aggressive multiagent chemotherapy was frequently applied after surgery, the
influence of fertilization to the patients in AYA generation is concerned. So,
development of new therapies for osteosarcoma treatment is desired. From this
reason, we investigated the anti-tumor activity of our developing humanized
antibody recognizing podoplanin in which more than 90% of osteosarcoma expressed.

We firstly tried to establish patient-derived cell lines and patient-derived
xenograft models using osteosarcoma specimens that were resected in our Institute
JFCR Ariake hospital. Until now, we succeeded to establish two patient-derived cell
(PDC) lines and two patient-derived xenograft (PDX) models. Western blot analyses
revealed that one PDC line and one PDX model overexpressed podoplanin on their
cell surface. So, the milestone to establish one or more transplantable podoplanin-
positive osteosarcoma cells was achieved.

Our goal in this project is to establish humanized anti-human podoplanin
antibody from our previously established neutralizing mouse antibody PG4D2 and to
estimate its side effects in animal models. Unfortunately, PG4D2 recognition to
monkey podoplanin is weak when compared to its recognition to human podoplanin.
In order to adequately evaluate the side effects occurring when inhibiting podoplanin
function in monkey, it is necessary to establish a neutralizing antibody that has high
affinity to monkey podoplanin and inhibits the binding between monkey podoplanin
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and CLEC-2. So, we tried to establish neutralizing anti-monkey podoplanin
antibodies by immunizing mice with tandemly connected monkey PLAG4 domains
as the antigen. After screening of the binding capabilities to monkey podoplanin, we
purified antibodies from ascites fluid that were collected from hybridoma-injected
BALB/c-nu mice. Until now, we succeeded to establish three anti-monkey podoplanin
antibodies of mouse IgG1 subclass that had high affinity to monkey podoplanin.
Interestingly, two antibodies exhibited no or low binding capabilities to human
podoplanin, though they had high affinity to monkey podoplanin. The remaining one
antibody 2F7 exhibited high affinity to both human and monkey podoplanin.
Moreover, 2F7 antibody could inhibit monkey podoplanin binding to CLEC-2. Thus,
the milestone to establish one or more anti-monkey podoplanin antibodies was
achieved.
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