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Molecular biomarkers are keys to the development of new diagnostic protocols and therapies. Recently, significant
research effort has been devoted to the development of these biomarkers using various approaches. Perhaps the most
promising approach is disease proteomics. This method involves analyzing and identifying changes in the expression pat-
tern at the protein level in the diseased condition (disease-related proteins) by using two-dimensional differential gel
electrophoresis analysis (2D-DIGE) . In the case of disease proteomics, hundreds of candidate disease-related proteins
can be identified at a time. Therefore, how to pick the really valuable proteins up from a number of candidate drug tar-
gets is the most important issue to be solved worldwide. Here, we introduce a novel approach, termed ‘‘antibody pro-
teomics’’, which addresses this issue. Using antibody proteomics it is possible to identify a variety of disease-related pro-
teins by 2D-DIGE and simultaneously prepare monoclonal antibodies to these proteins by using a phage antibody libra-
ry. The advantage of this technology is that the target proteins are identified in a high-throughput manner. Our ap-
proach relies on the fact that tissue microarray analysis can evaluate the relationship between disease-related proteins
and disease progression, based on clinical and pathological information. In this review, we discussed the development
and application of antibody proteomics and gave an overview of future work.
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Fig. 1. Schematic Illustration of Antibody Proteomics Technology

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

spot protein name MW pl cancer/normal
1 splicing factor YT521-B 84649 5.9  Up 6-fold
isoform 1
#2 IkappaBR 62872 5.5  Up 6-fold
#3 SPATAS protein 75580 5.6 Up 7-fold
# 4 skin aspartic protease 36938 5.3 Down 11-fold
%5 beta actin variant 41694 5.3 Up 15-fold
#6 TRAIL-R2 47820 5.4 Up 18-fold
#7 cytokeratin 18 47305 5.3 Up 12-fold
t 8 TRAIL-R2 (Deathreceptor 5) 47820 5.4 Up 16-fold
#9 RREBI protein 51563 5.3 Up 10-fold
# 10 keratin K7 type II epithelial 51333 5.4 Up 23-fold
# 11 keratin 18 48029 5.3 Up 13-fold
# 12 keratin K7 type II epithelial 51333 5.4 Up 24-fold
# 13 FLJ31438 protein 52992 5.5 Up 35-fold
# 14 Keratin type II cytokeletal 7 51312 5.5 Up 36-fold
# 15 hPAK65 54880 5.7  Up 8-fold
# 16 Cytokeratin 8 53529 5.5 Up 32-fold
# 17 Keratin type I cytokeletal 8 53540 5.5 Up 72-fold
# 18 XRNI1 protein 53784 5.8  Up 8-fold
# 19 Jerky protein homolog-like 50678 6.0 Up 22-fold
# 20 EPH receptor A10 32130 5.7 Up 9-fold
# 21 glutatione transferase 23159 5.4 Down 53-fold
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Table 2. Validation of Biomarker Candidates by Tissue
Microarray with Breast Tumor and Breast Normal Tissues

. positive rate of various antigens
protein name . .
normal tissue breast cancer tissue

Her-2 0/15(0%) 53/189(28.0%)
IkappaBR 3/15(20.0%)  22/189(11.6%)
SPATAS protein 0/15(0%) 0/189(0%)
Beta actin variant 0/15(0%) 0/189(0%)
TRAIL-R2 0/15(0%) 119/189(63.0%)
RREB-1 1/15(6.7%) 83/189(43.9%)
FLJ31438 protein 0/15(0%) 0/189(0%)
HPAKG65 0/15(0%) 0/189(0%)
Cytokeratin 8 0/15(0%) 137/189(72.5%)
XRNI1 protein 0/15(0%) 0/189(0%)
Jerky protein homolog-like 0/15(0%) 0/189(0%)

EPHA10 0/15(0%) 93/189(49.2%)
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Fig. 2.

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, Cytokeratin8 and EPHA10, in each clinical stage.
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