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INTRODUCTION
There is growing interest in protein expression profiling aiming to identify novel diagnostic markers in breast cancer. Proteomic approaches such
as 2-D DIGE/MS/MS have been used successfully for the identification of candidate biomarkers for screening, diagnosis, prognosis and
monitoring of treatment response in various types of cancer. Identifying previously unknown proteins of potential clinical relevance will
ultimately help in reaching effective ways to manage the disease. From all breast cancers classified, invasive carcinomas represent 70–80% and
include more than 10 different types. Among these, infiltrating ductal carcinomas (IDC) are the most aggressive forms associated with poor
prognosis.

AIM OF THE STUDY
The aim of this study was to identify specific proteins in
infiltrating ductal carcinomas, whose expression is distorted.

MATERIALS AND METHODS
We analyzed breast cancer tissues from five tumor and five
normal tissue samples from ten breast cancer subjects with
IDC by 2-D DIGE using two types of IPG strips: pH 3–10, 24 cm
(DIGE1) and pH 4–7, 24 cm (DIGE2). Tissue samples were
chosen based on the type of tumor (Carcinoma ductale
invasivum), stage (IIA) and TNM classification (pT2, pN1a,
pMx). DIGE images were analyzed using Image Master
Platinum software 7.1 (GE Healthcare). Statistically significant,
differentially expressed proteins were selected based on two
criteria: Annova < 0.05 and Ratio > 2. Protein identification was
done by MALDI-TOF-TOF 4800 mass spectrometer (ABI).
Database searching was carried out using Mascot version 2.2
via GPS explorer software (ABI) combining MS and MS/MS
interrogations on Human proteins from Swiss-Prot databank .

RESULTS
From all the spots detected in both DIGE assays, differentially
expressed were 50 spots (position indicated in Figure 1A). Of
these, 39 proteins were successfully identified by MS,
representing 29 different proteins (Table 1). Among identified
spots, 9 were found in both DIGE 1 and DIGE 2 (Figure 1B) and
one protein was identified in two different spots in DIGE 2
(spot 9 and 10). Ten proteins were overexpressed in the tumor
samples (highlighted in red in Table 2). The 2-D DIGE/MS/MS
analysis revealed an increased expression in tumor samples of
few proteins not previously associated with breast cancer,
such as: CAPG, PMM2, MRI1, FKBP4, CRABP2, lamin B1 and
KRT8. The insertion of our data set in Ingenuity Pathway
Analysis (IPA) yielded a p-value of 10-26 (associating the
functions ‘‘Cellular Growth and Proliferation, Cancer, Cell
Cycle’’)

Figure 1. 2-D map of the proteome obtained from breast tissues. (A) Typical preparative Colloidal
Coomassie G-250 stained gels with differentially expressed proteins marked with numbered
arrows. (B) A map of differentially expressed proteins in IDC, based on type of IPG strip used.
Different shapes represent the functional classes of proteins while their color indicates the degree
of overexpression (red) or underexpression (green) of the corresponding protein in tumor samples
compared to normal samples.
Table 1. List of differentially expressed proteins in IDC identified by MS.

CONCLUSION
The proteins that we have identified in this study appear to be
involved in multiple and diverse pathways and have
established roles in cellular metabolism. The possible role of
these proteins and their connection with the signal
transduction cascade of breast cancer remains to be unsolved
in the future. The fact that our differentially expressed
proteins were clustered with a high rank in the IPA network,
indicates that the identified proteins were not random and
may interact biologically.

Legend:

-overexpressed proteins in IDC;

-underexpressed proteins in IDC

-reported association with breast cancer
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