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(English)

This project aims to develop novel diagnostic methods, allowing early detection
of kidney cancer or colon cancer at the curable stage. Particularly we here focused
on exosomal proteins (protein cargoes encapsulated in cancer cell-derived extracellular
vesicles) as targets of diagnostic biomarkers

For kidney cancer biomarker project, we tried to establish sensitive and high-
throughput detection system for exosomal MPF1 (Exo-MPF1) using commercial antibodies
or quantitative mass spectrometric technology, which had been identified as the best
candidate of kidney cancer exosomal biomarker in our previous screening using cultured
tissue—derived exosomes. We optimized experimental parameters, such as concentration
of antibody and serum volume, and measured Exo-MPF1 levels in 29 serum samples (10
healthy donors and 19 kidney cancer patients). As a result, Exo-MPFl was detected in
10 of 19 kidney cancer cases, whereas it was undetectable in healthy donor serum
samples (sensitivity = 52.6% and specificity = 100%), indicating that Exo-MPF1 would
have a great potential to be used for non—invasive kidney cancer blood test.

We further performed biological functional analysis for Exo-MPF1. When MPF1-
overexpressed exosome was added to the media of vascular endothelial cell sheet,
permeability of the cell sheet was significantly increased. Since MPF1 is known to
possess protease activity, this result suggested that Exo—MPF1 might damage vascular
walls and promote kidney cancer hematogenous metastasis. We also found that three N-
glycans on MPF1 were essential for incorporation of MPF1 into exosomes. These findings
will be continuously validated 7n vivo using mice models. We applied a patent for new
diagnostic kit.

For colon cancer biomarker project, we performed proteome-wide profiling of
cultured tissue—derived exosomes derived from colon cancer tissues and adjacent normal
mucosae (n = 20), resulting in identification of 6,371 exosomal proteins (FDR < 1%).
The following statistical analysis extracted 27 biomarker candidate proteins which
satisfied the criteria; p < 0.05, fold-change > 4.0, and transmembrane proteins. In
this year, we focused on 4 of 27 candidates based on public knowledgebase and reports
showing overexpression in colon cancer cells. Indeed, Immunohistochemical staining
analysis clearly showed that 4 candidate biomarker proteins strongly expressed on the
plasma membrane of cancer cells, while no or very weak staining patterns were observed
in normal cells. Next, western blotting analysis, ELISA assay, and quantitative mass
spectrometric analysis were carried out to check the expression levels of biomarker
candidates on plasma exosomes (n = 18). Especially, a 14 transmembrane protein GAM
demonstrated significant overexpression on plasma exosomes derived from colon cancer
patients compared to healthy donor group (t-test, p = 6.9 X 103, fold change = 7.4).

The remaining colon cancer exosomal biomarker candidates will be continuously

evaluated in the next year.
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