Establishment of cancer-specific monoclonal antibodies (CasMabs) for
killing cancer cells without side effects against normal cells.
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The research group led by Professor Yukinari Kato, Department of Regional
Innovation, Tohoku University Graduate School of Medicine, established the
platform to produce a cancer-specific mAb (CasMab). A newly established mAb,
LpMab-2, demonstrated dual recognition of a sialylated glycopeptide of podoplanin.
LpMab-2 reacted with podoplanin-expressing cancer cells, but not with normal cells,
indicating that LpMab-2 is an anti-podoplanin CasMab without side effects.
Podoplanin, a platelet aggregation-inducing sialoglycoprotein, has been reported to
be expressed in many cancers including squamous cell carcinomas (head and neck,
lung, esophageal), malignant brain tumors, malignant mesotheliomas, and testicular
tumors. These reports indicate that podoplanin is an ideal protein for molecular
targeting therapy. Targeting podoplanin, however, may lead to severe side effects
because, several physiological functions of podoplanin have been reported recently.
For example, the development of ectopic lymphoid follicles was dependent on IL-17
and Th17-expressing podoplanin. The activation of CLEC-2 by podoplanin
rearranges the actin cytoskeleton in dendritic cells to promote efficient motility along
stromal
surfaces.
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podoplanin-CLEC-2-mediated platelet activation is critical for high endothelial
venule integrity during immune responses. Furthermore, the podoplanin-CLEC-2
interaction is important for embryonic blood-lymphatic vascular separation,
indicating that podoplanin possesses many critical physiological functions. Therefore,
inhibiting the podoplanin function by anti-podoplanin mAbs might be harmful. Here,
we established cancer-specific monoclonal antibodies (CasMabs) for killing cancer
cells without side effects against normal cells. A newly established CasMab,
LpMab-2, reacted with podoplanin-expressing cancer cells, but not with normal cells
in immunohistochemistry. Therefore, LpMab-2 is a CasMab that is expected to be
useful for molecular targeting therapy against podoplanin without side effects such
as respiratory failure, renal failure, or lymphatic edema.
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