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Fig. 1 Number of secretome publications over the year

Prior to 2016, 1689 and 284 articles were published
in PubMed containing the term “secretome” and
“secretome and biomarker”, respectively, in the title or
abstract.
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Fig. 2 Effect of serum and growth factor on protein level in the cell culture medium

Ovarian cancer cell line OVISE was cultured in a medium containing the indicated concentration of FBS or EGF for 24 or 72 hr.
The total amount of proteins and the concentrations of the biomarker candidates were measured by the Bradford protein assay
and enzyme-linked immunosorbent assays (ELISAs), respectively.
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Fig. 3 Comparison of precipitation methods for proteins in cell
culture medium

Serum-free medium was harvested after OVISE cells
were cultured for 72 hr. TCA precipitation or acetone
precipitation was performed against an unconcentrated
medium and 10-fold concentrated medium by lyophiliza-
tion. Prior to conducting the protein assay, the resultant
precipitated protein was resolved with urea. Bars repre-
sent the mean+Standard Error of three experiments.
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DR RICI D L by, oG, Eix v 7 H
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Table 1 The cutoff values, tissue and plasma expression profiles of the biomarker proteins used in general clinical fields

Cutoff value

Gene expression  Plasma expres-

. . (*1) sion (*2)
Disease Biomarker Gene oth % Uni Comment
. er nique
ng/mlL pM Liver tissue peptides
Cardiac disease Troponin T TNNT?2 0.014 0.4 no Heart 0
Cardiac disease B-type natriuretic NPPB 0.02 5.7 no 0
peptide (BNP)
Lung caner (small ~ Pro-gastrin-releasing ~ GRP 0.046 2.8 no 4 cleaved peptide
cell carcinoma) peptide (ProGRP)
Ovarian cancer, Human chorionic CGB1 0.1 4.9 no 0
chorionic cancer gonadotropin beta
(hCG beta)
Cardiac disease N-terminal proBNP NPPB 0.1 12 no 0
(NT-proBNP)
Prostate cacer Prostatic acid ACPP 3 62 no Prostate 0
phosphatase (PAP)
Lung cancer, Cytokeratin 19 KRT19 3.5 79 no Colon 11 cleaved peptide
ovarian cancer, etc. fragment (CYFRA)
Prostate cancer Prostate specific KLK3 4 139 no Prostate 1
antigen (PSA)
Digestive system  Carcinoembryonic CEACAM5 5 65 no 0
cancers antigen (CEA)
Hepatic caner Alpha fetoprotein AFP 10 146 no 1
(AFP)
Thyroid cancer Human thyroglobulin TG 33.7 51 no Thyroid 0
(hTG)
Ovarian cancer Cancer antigen 125 MUC16 unknown — — no 0
(CA125) (35 U/mL)
Hepatic cancer Protein induced by F2 unknown — — yes 118 modified protein
vitamin K absence or (40 mU/mL) (y-Carboxy glutamic

antagonist-2
(PIVKA-II)

acid)

*1: representative tissues that abundantly express the biomarker proteins and genes were listed on the basis of the information in the
Human Protein Atlas and Gene Cards databases.

*2: information in the Peptide Atlas database.
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Cancer is a leading cause of death. Although recent advances in proteomics technologies have inspired hope that
new blood-based biomarkers for early cancer detection will be discovered, few have been introduced to the clinic.
Biomarker discovery using plasma or serum is challenging. Detecting cancer cell-derived proteins is extremely
difficult in highly complex biological fluids that include an abundance of proteins produced from the liver. On the
other hand, a conditioned medium of cultured cancer cells containing an abundance of proteins secreted or released
from the cells and those shed from the cell surface, which is referred to as the “secretome”, is a promising source
of biomarker discovery. However, obstacles in secretome analysis include sample preparation, effective selection
of biomarker candidates, and assay system development. Herein we introduce findings determined via secretome
analysis with an emphasis on methodologies developed for biomarker discovery based on culture cell lines and their
advantages and disadvantages.
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