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The identification of biomarkers is a promising approach for the diagnosis and effective therapy of cancer. In par-
ticular, disease proteomics is a potentially useful method for identifying such biomarkers. However, very few biomarker
proteins for drug development have been discovered using this approach. The main difficulty is to efficiently select poten-
tial biomarkers from the many candidate proteins identified by the proteomics approach. To circumvent this problem,
we have developed ‘‘antibody proteomics technology’’ that can screen for biomarker proteins by isolating antibodies
against each candidate in a rapid and comprehensive manner. Here, we applied ‘‘antibody proteomics technology’’ to
breast cancer-related biomarker discovery and evaluated the utility of this novel technology. Cell extracts derived from
breast tumor cells (SKBR3) and normal cells (184A1) were analyzed by two-dimensional differential gel electrophoresis
(2D-DIGE) to identify proteins over-expressed in the tumor cells. Candidate proteins were extracted from the gel pieces,
immobilized onto a nitrocellulose membrane using a dot blot apparatus and then used as target antigens in scFv-phage
enrichment and selection. Following this in vitro phage selection procedure, scFvs binding to 21 different over-expressed
proteins in tumor cells were successfully isolated within several weeks. The expression profiles of the identified proteins
were then determined by tissue microarray analysis using the scFv-phages. Consequently, we identified three breast
tumor-specific proteins. Our data demonstrates the utility of an antibody proteomics system for discovering and validat-
ing tumor-related proteins in pharmaceutical proteomics. Currently, we are analyzing the functions of these proteins to

use them as diagnostic markers or therapeutic targets.
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Fig. 1. Schematic Illustration of Antibody Proteomics Technology
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Monoclonal antibodies against many differentially expressed proteins could be rapidly created by applying naive phage scFv library to proteomics study, and

these candidates could be effectively validated by tissue microarray.
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Table 1. Identification of Differentially-expressed Proteins in
Breast Cancer Cells by MALDI-TOF/MS

) MW Expression ratio
Spot# Protein name (kDa) pl (folds)
[cancer/normal]
1 Splicing factor YT521-B 85 5.9 6
2 IkappaBR 63 5.5 6
3 SPATAS 76 5.6 7
4 Skin aspartic protease 37 5.3 0.1
5 Beta actin variant 42 5.3 15
6 TRAIL-R2 48 5.4 18
7 Cytokeratin 18 48 5.3 12
8 TRAIL-R2 48 5.4 16
9 RREBI 52 5.3 10
10 Cytokeratin 7 51 54 23
11 Cytokeratin 18 48 5.3 13
12 Cytokeratin 7 51 54 24
13 FLJ31438 53 5.5 35
14 Cytokeratin 7 51 5.4 36
15 PAK®65 55 5.7 8
16 Cytokeratin 8 54 5.5 32
17 Cytokeratin 8 54 5.5 72
18 XRNI1 54 5.8 8
19 Jerky protein homolog-like 51 6.0 22
20 EPH receptor A10 32 5.7 9
21 Glutatione S transferase 23 5.4 0.02
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Table 2. Validation of Biomarker Candidates by Tissue
Microarray with Breast Cancer and Normal Tissues

Positive rate of identified proteins

Protein name Normal breast Breast cancer

tissues tissues
N
g g
SPATAS 0/(1505/365 0{ 1 39/ cases
Beta actin variant 0/ (ls()g/?ies 0{ lgg/oc)ases
TRAIL-R2 Oseses 119/ 80 Sases
RREBI 1/(157 g/';lies 83{ i 22/0 c)aSes
FL131438 0/(15052?65 0{132/0 cases
PAKG65 0/ (150 gases 0{ 189, cases
Cytokeratin 8 0/ (150%/355 137{ ;gg/OC)ases
XRN1 0/(1 Sog/zlies 0{ 13‘3’/00)aSes
Jerky protein homolog-like 0/ (l%g/?ies 0{ 1gg/oc)ases
EPH receptor A10 0/(1502/?§es 93{41‘32/00)%85
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Fig. 2.

Clinical stage

Correlation Analysis between the Expression Profile of Biomarker Candidates and Clinical Information

(A) The expression rate of drug target candidates, TRAIL-R2 and EPHA10, in Her-2 positive and negative cases. The expression of Her-2 in 28 % of breast
tumor cases describes gray. The expression of each candidate in Her-2 positive and negative cases describes black. (B) The expression rate of diagnosis marker can-
didates, Cytokeratin 8 and EPHA10, in each clinical stage (stage I; n=14, stage 1I; n=287, stage III; n=286).
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