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Discovery and establishment of biomarkers for immunohistochemical
diagnosis.
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Identification of biomarker via omics analysis, and fractionation and
analysis of circulating tumor cells.
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The first year:

PRDM14 is elevated in pancreas cancer (PC) and breast cancer, including triple negative
breast cancer (TNBC). In contrast, PRDM14 is not expressed in normal differentiated
tissues. Therefore, PRDM14 could be a good candidate for these tumor markers. It is difficult
to treat pancreatic cancer, because there are no diagnostic markers from early stage of
pancreatic cancer. We obtained the results using PRDM14 or PRDM14-related molecules as
useful diagnostic markers of PC and TNBC, indicated below:

1.

PRDM14 mRNA is elevated in clinical breast cancers, including TNBC. In contrast,
PRDM14 is not expressed in normal differentiated tissues.

PRDM14 mRNA is elevated in clinical pancreatic cancers.

PRDM14 conferred phenotypes of the resistance to anticancer agents and metastatic
ability to cancer cells.

We conducted a screening for candidate genes with strong correlation to the expression
of PRDM14 and belonging to secretory proteins using one expression data set via cDNA
microarray. Then, we detected several candidate genes with strong correlation to the
expression of PRDM14.

We also started a screening for candidate genes with strong correlation to the expression
of PRDM14 via the serum analysis in patients using suspension array system.

The second year:

Based on the results of previous year, we proceeded to the next stage and obtained the
results indicated below:

1.

We selected the antibody used for pathological diagnosis of paraffin sections from 7
antibodies using method of surface plasmon resonance (SPR) and of immunohistological
analysis.

We conducted a screening for candidate genes with strong correlation to the expression of
PRDM14 and belonging to secretory proteins using several expression data sets via cDNA

microarray. Then, we reduced the number of the several candidate genes.

We obtained several serum markers with strong correlation to the expression of PRDM14

using suspension array system.

We integrated data from the results of candidate genes based on cDNA microarray and
several serum markers using suspension array system. After that, we started to validate
the candidate serum markers with patient’ serum using the enzyme-linked
immunosorbent assay (ELISA).



5. PRDM14 expression is elevated among patients with early stages of cancers, including
those with precancerous lesions.

6. PRDM14 conferred phenotypes of distant metastasis on breast and pancreatic cancer
cells. Then, we separated circulating tumor cells from patients’ total blood with EpCAM
anitibody, and could detect circulating tumor cells with PRDM14 gene amplification by
fluorescence in situ hybridization.

The final year:

Based on the results of previous year, we proceeded to the next stage and obtained the
results indicated below:

1. We finished to analyze the relationship between PRDM14 expression and
clinicopathological factors by immunohistochemistry using clinical breast and pancreatic
cancer tissues.

2.  We validated the several candidate serum markers with ELISA kits and estimated the
relationship between PRDM14 expression and candidate serum markers. We could
predict the expression levels of PRDM14 in breast cancer tissues using the combination
of three serum markers.

3. Using in vivo model, we found that PRDM 14 expression is elevated from early stages of
cancers.

4. We separated circulating tumor cells from patients’ total blood with the anti-EpCAM
anitibody, and could detect circulating tumor cells with expression of PRDM14 protein in
the peripheral blood by immunocytochemistry.

5. We are preparing for applying a patent for diagnostic biomarkers.
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