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(English)
This project aims to develop novel diagnostic methods, allowing early detection of
pancreatic 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.

1. Identification of early detection biomarkers for pancreatic cancer
To perform sensitive and reproducible exosomal protein analysis, we developed the
“EV-Second column” based on size exclusion chromatography and weak hydrophobic
interaction. In 2015, factory production of the EV-Second column started to guarantee
purification quality and stable supply, which is now commercially available from GL
Sciences Inc. internationally. Using this technology, we isolated exosomes from 95 serum
samples and performed quantitative proteome analysis. Following 987 protein
identification (FDR < 1%), 14 proteins were selected by subsequent statistical analysis
as novel pancreatic cancer biomarker candidates (t—test, p < 0.05, fold—change > 2.0)
Among them, 5 transmembrane proteins were further extracted and subjected to next

large—scaled validation experiments using exosome sandwich ELISA assay.

2. Biomarker validation study using exosome sandwich ELISA assay

We established exosome sandwich ELISA assays for 5 exosome surface antigens (JFCR-P00197,
P00269, P00288, P00510, P00693) and confirmed sufficient sensitivity and specificity to detect
them from serum exosomes. The large—scaled validation study was then performed using the
immunoassays above and 240 serum samples (80 healthy donors, 36 chronic pancreatitis patients,
and 124 pancreatic ductal adenocarcinoma patients). As a result, sensitivity, specificity,
or area under the curve (AUC) of ROC analysis was 51.3~70.5%, 81.2~100%, or 0.653~0. 846,
respectively, indicating that the diagnostic powers of 5 biomarker seeds would be sufficient
for usage in clinical diagnosis. In particular, exosomal P00269 was defined as the most
preferable biomarker target demonstrating 62.1% sensitivity, 94.9% specificity, and AUC
0. 846.

3. Development of mass spectrometric multi—marker diagnostics

We finally tried to construct a multi—marker diagnosis model to improve diagnostic
performance using Multiple Reaction Monitoring (MRM), a multiplex mass spectrometric
quantification method. After optimization of MRM parameters for 5 exosomal antigens described
in the previous section, these proteins were simultaneously quantified in a 25 minutes LC-MS
run. The logistic regression—based b—marker diagnostic model showed that sensitivity,
specificity, or AUC was 70.3%, 90.9%, or 0.870, respectively. This result suggested that
integration of 5 exosomal biomarkers could have a better diagnostic potential compared to

each single biomarker measurement
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