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Previously, by proteomic screening, our research group including the principal investigator (PI) Naka,
Prof. Doi (Osaka University), Dr. Takahashi (Osaka University) and Dr. Serada (Kochi University)
identified glypican-1 as a new tumor antigen for esophageal cancer and revealed that increased
glypican-1 expression is associated with poor prognosis of this cancer (Hara et al, 2016 BrJC). We
then developed a new antibody against human glypican-1 and found that this antibody shows anti-
tumor effect in vivo on mouse tumor models that are transplanted with glypican-1-positive cancer cell
lines or patient-derived cancer tissues. Moreover, while this antibody cross-reacts with mouse
glypican-1, it showed no toxicity on mouse normal tissues. Now, in collaboration with a
pharmaceutical company, we plan to develop anti-glypican-1 antibody as a therapy to human cancers.

Companion diagnostics predicting the therapeutic efficacy of molecular target drugs are critical to
choose drugs effective to each cancer patient. Immunohistochemistry (IHC) of tumor samples is
typically used to assess the expression of target molecules on cancers. However, given that tumor
samples are obtained by invasive procedures, blood tests are desirable as less-invasive methods. To
develop companion diagnostics of anti-glypican-1 antibody, we focused on the soluble form of glypican-
1 released from tumors into circulation. In this project, to generate an ELISA system to quantify
soluble glypican-1 in blood, we first generated new monoclonal antibodies against glypican-1. The PI
Naka, Prof. Fujio (Osaka University) and Dr. Serada evaluated the affinities of antibody clones to
glypican-1 by Biacore analysis, determined epitopes recognized by antibodies and then chose antibody
pairs that are suitable for sandwich EILSA. In addition, the PI Naka, Dr Arai (Eidia Co., Ltd.) and
Dr. Serada selected the best pair of antibodies for ELISA and optimized the assay procedure to
maximize sensitivity.

Prof. Doki and Dr. Takahashi collected resected tumor tissues, blood samples and clinical
information from patients with esophageal cancers and determined glypican-1 expression in cancer
tissues by IHC. The PI Naka and Dr. Serada investigated soluble glypican-1 levels in sera of these
patients. As a result, it was found that patients with highly glypican-1-positive cancer tissues have
high levels of soluble glypican-1 in their sera. Our study indicates that this ELISA system is a
promising companion diagnostic of the anti-glypican-1 therapeutic antibody. We plan to use this
system during the clinical study of anti-glypican-1 antibody in the future and check the performance
as a predicting marker of the antibody’s efficacy after determining the cut-off value of serum soluble

glypican-1.
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