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Research of New Biomarker for Breast Cancer
Using Proteomic Patterns
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Jeonz, Yong-Dal Yoon1, Yong-Sung Lees, Ki-Whan Lees,
Hye-Jin Kim, Myung-Wook Kim and Hee Boong Park

Department of Surgery and ’Radiation Oncology, Ajou Univer-
sity School of Medicine, "Department of Life Science, Hanyang
University School of Natural Science, 3Department of Biochem-
istry, Hanyang University College of Medicine

Purpose: Early detection and treatment of cancer is a
primary focus of health care. Many serum markers are
available for breast cancer, but are not good enough for
screening. Cancer antigen CA 15-3 is the most widely
used biomarker for breast cancer. However, CA 15-3 has
low sensitivity and specificity. This study was performed to
analyze the serum proteomic pattern in breast cancer pa-
tients by surface-enhanced laser desoption/ionization time-
of-flight (SELDI-TOF).

Methods: We screened for potential tumor biomarkers in
42 serum samples, including samples from a group of 23
breast cancer patients at different clinical stages [stage |
(n=3), stage Il (n=11), stage Ill (n=6), and stage IV (n=1)],
and a control group of 19 healthy women. Diluted serum
samples were applied to a C16 hydrophobic interaction
chip (H4). Complex protein profiles of different groups
were compared and analyzed using the Protein Chip
software 2.1 (Ciphergen Biosystems).

Results: There were 7 significant protein peaks in the
breast cancer group and 5 in the control group. Scoring
the expression of each peak, the mean score was 8.5 in
the cancer group and 3.5 in the control. The results of the
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combination of each peak were highly sensitive (91.2%)
and specific (94.7%). These proteomic patterns did not cor-
relate with tumor stage and hormonal receptor, c-erb B2.
Conclusion: In this preliminary report, we identified protein
profiles that were differentiated in breast cancer patients.
After proper validation, serum proteomic pattern analysis
may ultimately be applied in screening breast cancer as a
stand-alone or combined with current options. (Journal of
Korean Breast Cancer Society 2004;7:22-26)
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Table 1. Incidence of expression of proteomic patterns in cancer
and control group

Key Value  Control Cancer Sensitivity Specificity
M™M/Z) group group (%) (%)
1452% 5/19 17/23 73.9 73.7
1454 15/19 6/23 78.9 739
2111%* 6/19 18/23 78.3 68.4
3903" 13/19 8/23 68.4 65.2
4677* 7/19 16/23 69.6 63.2
4682" 14/19 7/23 73.7 69.6
4818* 6/19 15/23 65.2 68.4
5613" 12/19 6/23 63.2 739
7160* 5/19 16/23 69.6 73.7
7704* 4/19 18/23 78.3 789
8068* 5/19 17/23 739 73.7
8992 14/19 7/23 73.7 69.6

*Key value has increased expression in cancer group. Mean
sensitivity and specificity was 72.7%, 71.4%; TKey value has
increased expression in normal group. Mean sensitivity and
specificity was 71.6%, 70.4%.

a3 © 2 = C16 hydrophobic interaction chip (H4)©]
AHEE QT EHAEE =9 5 pH 7.4 PBS (phosphate-
buffered saline)E 3] A& 2ue 2+ €3 A|55 H4 @4
Aol &8 2 F AXAAY HEH X (matri) 2 o
cyano-4-hydroxy-cinnamic acidE AF8-3FTF ©| cinnamic
acidZ acetonitrile¥} trifluoroacetic acid®] &3<4(100 : 1)9]]
=21 X3} &9 0505 Tuld JAel 29WA tiste] Fu
u}l2 % Protein Biology System (PBS) II SELDI-TOF (surface
enhanced laser desorptionfionization-time of flight) 2 #&-4] 7|
(Ciphergen)Z A3tk AHFEA 7Y EA% ==
0.1%°1% 3, EA% 72 0~10,000 mass/charge (M/Z)©]
AT} Laser intensity= 190°] %L, detector sensitivity= 7, A]
59 Bt 60-shotZ A F A7 Aol ot Software™ Pro-

Table 2. Scoring system of cancer and control group by com-
bination of proteomic patterns

Case Cancer Normal
1 8 5
2 10 3
3 10 2
4 11 1
5 11 5
6 5 1
7 11 5
8 9 4
9 8 4

10 12 2
11 8 4
12 8 7
13 5 4
14 7 3
15 9 4
16 9 3
17 9 4
18 7 1
19 9 5

20 7

21 7

22 7

23 9

Mean score 8.5 35

Plus one point when below key value expressed; M/Z = 1452,
2111, 4677, 4818, 7160, 7704, 8068; Plus one point when below
key value was not expressed; M/Z = 1454, 3903, 4682, 5613, 8992.
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Fig. 1. Detection of optimum discriminatory biomarker sets derived from mass spectroscopy protein mass/charge intensities (chromatogram
and density plot). intensitiesA representative SELDI-TOF mass spectrum is shown with the molecular weight calculation (M/Z

values) along the x-axis and relative intensity along the y-axis. The spectrum is represented as a mass chromatogram (left) or

a density plot (right) of the same data. An increasing magnification of the boxed region of the spectrum is shown to reveal

complexity of the spectrum. The protein peak at M/Z 7160 identified by the algorithm as belonging to the optimum discriminatory

pattern, and is distinguishable above background.
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