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Summary of research findings

The absence of highly specific markers for malignant mesothelioma has served an obstacle for its
diagnosis and development of molecular-targeting therapy against mesothelioma. In a preceding work, we
established a monoclonal antibody, SKM9-2, against a mesothelioma specific antigen and identified its
antigen as sialylated HEG1. We, here, show that the sialylated HEGL is a highly specific marker for malignant
mesothelioma.

1) We investigated expression of SKM9-2 antigen in 130 cases of mesothelioma, including 40 cases collected
in the current year, by immunohistochemistry. SKM9-2 antigen was detected in 92% of MPMs, and the
positive rate exceeded those for other mesothelioma diagnostic markers, viz. calretinin (80%), cytokeratin
5/6 (CK5/6) (78%), podoplanin (82%), nucleus Wilms’ tumor gene product 1 (WT-1) (87%), and
mesothelin (79%). The mesothelioma specificity of SKM9-2 antigen reached 99%, which was the highest
specificity that we measured among mesothelioma markers (72-96%). The mAb SKM9-2, which
recognizes sialylated HEG1, may be a good mesothelioma-specific marker for pathological diagnosis.

2) We decided nucleotide sequences of mAb SKM9-2. Chimeric antibody of SKM9-2, which the V or the V.
region of SKM9-2 was followed with Cx region of human Igy1 or C. region of human Igk respectively,
was produced with mammalian cell lines and the reactivity of this chimeric antibody was examined on
mesothelioma cell lines. The chimeric antibody bound to mesothelioma cells as well as the original mAb
SKM9-2.

3) Epitope region of SKM9-2 was determined by using a partial length of recombinant HEG1. The epitope
was the glycosylated sequences in HEG1. The glycosylation sites were deduced by alanine scanning in the
epitope. A HEG1 mutant substituted Ala for the glycosylation site was not recognized with SKM9-2. This
result suggested that HEG1 has a single epitope for SKM9-2.

4) A partial length of recombinant HEG1 was purified from culture supernatant of stably transfected cells and
it was immunized in mice. Anti-HEG1 hybridoma clones were established by screenings using ELISA and
flowcytometry. Two mAb clones that can recognize native HEG1 on mesothelioma cells were obtained. In
the further study, we are developing a sandwich ELISA for soluble HEG1 using these mAbs.

5) We established a production system of mAb SKM9-2 that was purified from culture supernatant of animal
origin-free and protein-free medium. In addition, we made a measurement system of SKM9-2 reactivity
using an epitope peptide. By using the measurement system, the reactivity of antibody can be checked on a
labeling of the purified mAb. We have started a project for in vivo imaging with SKM9-2 by using these
systems.

6) In this research, we found that proliferation of mesothelioma cells was suppressed by HEG1 siRNAin a
time-dependent manner. The suppression was observed by several HEG1 siRNA and on several
mesothelioma cell lines. HEG1 siRNA did not affect the cells without HEG1 expression. These results
suggested that mesothelioma cell proliferation partly depends on HEG1 expression.
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