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(Fig. 1).
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Fig. 1 Workflow for discovery and verification of biomarker can-
didates
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Fig. 2 Discovery, verification and clinical application of colorec-
tal biomarker candidates
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N: healthy control (20 cases), C: cancer without metastasis (18 cases), Cm: cancer with metastasis (19 cases)

Fig. 3 Three biomarker candidates for colorectal cancer metastasis

Protein A, protein B and protein C are the three biomarker candidates of colorectal cancer metastasis. N: healthy control (20 cas-
es), C: cancer without metastasis (18 cases), Cm: cancer with metastasis (19 cases). AUC: area under the curve.
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R - BRI, AL DA v —D —DER
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i O AL M AR O FfE 72 £ 7 Y 7 Lk
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Fig. 4 Biomarker candidates for Alzheimer disease (APL1pB)

A: Comparison of APL1B-28/total APL1§ ratio between
CSF and Plasma B: APL1p-28/total APL1p ratio in non
AD dementia and AD dementia patient plasmas.
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HE S EEI L. L OfESE, microflow Tl nanoflow
WCHNRTED Sy 7 759 F ) SNHIZ%ED 5
OO, @REOMS ZHVIUE TS ERIETHSH Z &
B 53 & oo 7= (Fig. 5).

I APLIB 1L 7 A Y N A ~ — 3R 2R HE O R 2
Wr~—h—L L THERATHDLEEZLRSD, LRz X
512 APLIB D/ERE A h = X A N APA2 DR 2 h = A &
ERUTH A%, Mfiirh APL1P f=ik B-secretase (BACE)
L Presenilin/y-secretase DIEMH OIS /) 5 5. HAE
HFATT v A = —JHRAE OB AT S LT
% 73, B-secretase (BACE) = Presenilin/y-secretase 2 %
DRI O R LI & 7e> T B 2 &b, i
APLIB # Xt & OIBPRE O RFIE DFRIE &L LT H i
2 HWREMEDRD B, # - C, M APLIP & =ik DB JE D
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Fig. 5 Quantitation of APL1p peptides by microflow LC-MS

APL1p25, 27 and 28 peptides in two healthy control plas-
mas were quantitated by microflow LC-MS at flow rate
of 20 ul/min. LC: EksigentNanoLC 400, MS: AB SCIEX
QTRAP® 6500.
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EGFR inhibitors are prescribed for EGFR mutant non-
small cell lung cancer patients and tyrosine kinase inhib-
itors (TKIs) are prescribed for patients with EML4-ALK
fusion gene, whereas other patients are not applicable for
molecular target therapy and ordinary chemotherapy is
administered.
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Phosphoproteomic data obtained by patient tissues or blood are analyzed by bioinformatics using phosphoproteomic database,
which predicts highly active kinases. These kinases will be companion markers for molecular targeted drug and/or appropriate

drug targets for patients.
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Fig. 8 An example of application of phosphoproteomic analysis for identification of drug target

A: Viability of four lung cancer cell lines treated with an EGFR inhibitor, Erlotinib. All cell lines have no EGFR mutation and are
resistant to Erlotinib. B: Viability of the lung cancer cell lines resistant to Erlotinib treated with kinase X inhibitor or Erlotinib and
kinase X inhibitor. All cell lines are sensitive to kinase X inhibitor.
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In this article, recent advances in proteomic technology and how they can contribute to medical care by enabling
the discovery of disease biomarkers are discussed. The recent breakthroughs in proteomic technology are progress
in quantitative proteomics and post-translational proteomics. First, the development of a stable isotope labeling
technology enabled both the relative protein quantitation between samples and absolute quantitation of proteins in
each sample by selected/multiple reaction monitoring (SRM/MRM). These technologies enabled the achievement
of comprehensive biomarker discovery and the validation of various disease biomarker candidates. Second, progress
in post-translational proteomics, particularly phosphoproteomics, enabled the identification of the effects of drugs
on cellular phosphorylation signaling, which could be applied to predict drug efficacy and develop novel drug targets
for patients who are unresponsive to existing drugs. Finally, the current technical and administrative problems that
impede the application of mass spectrometry to clinical examination are discussed.
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