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run. Each peptide is monitored by 4 transitions corresponding to major
b- or g-ion fragmentations. The integrated chromatographic peak areas
for the transitions were summed and compared to summed peak areas
for beta-actin or human serum albumin, which was used as normalization
standards.
Results: We applied this approach to screen lung cancer biomarker
candidates in a test set of 20 tissue samples from patients with and
without lung cancer. The MRM analyses detected 9 candidate proteins.
These candidates were differentially expressed in unfractionated tissue
lysates from cases and controls. In addition to these, we have found that
prefractionation of protein extracts or peptides derived from protein tryptic
digests allows detection of lower abundance candidates.
Conclusions: Current efforts are focused on methodological and analytical
refinements to confirm the optimum number of peptides, the number of
transitions to monitor, and the applicability of this approach to serum or
plasma samples. Our results suggest that this proteomic method may
have potential for accurately quantifying candidate lung cancer proteomic
biomarkers in complex biological specimens.
Supported by the Lung SPORE CA90949.
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Efficient separation of plasma membrane proteins allowing
identification of increased numbers of cell surface markers
associated with breast cancer metastasis by comparative
quantitative proteomics

R. Lund, R. Leth-Larsen, O. Noerregaard Jensen, H.J. Ditzel. University
of Southern Denmark, Odense, Denmark

Background: The molecular mechanisms involved in the metastatic
process of breast cancer cells are complex and incompletely understood,
but cancer cell surface proteins seem to play a pivotal role in several steps.
Defining the cell surface proteome in the metastatic context is, furthermore,
of importance for identification of therapeutic targets. Traditionally, studies
of protein expression have been restricted to examination of a small set
of proteins, but recent advances in the field of mass spectrometry have
enabled simultaneous analysis of large numbers of proteins in complex
mixtures.
In this study we have examined two isogenic breast cancer cell lines,
equally tumourigenic in nude mice, but exhibiting diametrically opposite
metastatic capabilities. We developed efficient methods for isolation of cell
surface proteins and analyzed these by comparative, quantitative mass
spectrometry (MS) thereby identifying cell surface markers with altered
expression pattern on metastatic vs. non-metastatic breast cancer cells.
Methods: The proteome of the metastatic cell line was metabolically
labeled with C13 arginine and lysine by SILAC (stable isotope labeling
by amino acids in cell culture). Cells from both cell lines were mixed in a
1:1 ratio and a crude membrane protein fraction isolated. The membranes
and the proteins embedded herein were separated by Percoll/sucrose
density gradient and fractions enriched in cell surface proteins and with
little mitochondrial contamination are identified by enzymatic assays.
The cell surface proteins were enzymaticly digested and analyzed by LC-
MS/MS. The proteins were identified and quantified by the VEMS 3.0
software.
Results: By using dual isotopic labels as compared to a single label the
number of identified proteins that could be quantified were increased from
less than 50% to more than 90%. As cell surface proteins generally are
low abundant the percentage of identified proteins that were membrane
proteins could be increased to 60% by analyzing each sample four times by
LC-MS/MS. Using this method we have identified more than 1000 different
proteins. Thirteen cell surface proteins have been identified as potential
markers of metastatic breast cancer.
Conclusions: Inclusion of a Percoll/sucrose gradient provides an efficient
mean of isolation of cell surface proteins with little contamination from
other cellular compartments. Combined with the metastatic cell model,
SILAC, and LC-MS/MS this protocol identifies potential targets for future
drug development.

P4
Genes for normalization of qRT-PCR data in breast cancer

M. Lyng, A.-V. Laenkholm, N. Pallisgaard, H. Ditzel. Medical
Biotechnology Center, Odense, Denmark

Background: Quantitative real-time RT-PCR (qRT-PCR) has become
a valuable molecular technique in basic and translational biomedical
research, including cancer, and is about to become useful for clinical
testing. To relate the obtained values between samples, the data needs to
be normalized. This can be done in various ways; the most accepted being
to internal, stably expressed, reference genes. Recently the traditionally
used reference gene GAPDH has been shown to be influenced by the

hormone oestradiol, while B2M may be influenced by factors present in
brain tissue of alcoholics, emphasizing the need to identify the optimal
genes to be used for normalization, within the tissue to be analyzed.
Methods: In this study we identified genes to be used for normalization of
qRT-PCR data for estrogen receptor positive (ER+) invasive breast cancer
(IBC) and also examined their applicability for ER− IBC, normal breast
tissue and breast cancer cell lines. The reference genes investigated were
RPLP0, TBP, PUM1, ACTB, GUS-B, ABL1, GAPDH and B2M, as well as
the cytokeratin genes KRT14, KRT18 and KRT19.
Biopsies of 11 surgically removed ER+ IBCs, 4 ER− IBCs, 3 normal breast
tissues and 3 ER+ cell lines were examined and the data analyzed by
descriptive statistics, geNorm and NormFinder. In addition, the expression
of selected reference genes in laser capture microdissected ER+ IBC cells,
were compared with that of whole-tissue.
Results: TBP, RPLP0, PUM1 and ACTB were identified as the most suited
for normalization of qRT-PCR data of ER+ IBC samples, as both geNorm
and NormFinder consented on these. Further, TBP, RPLP0 and PUM1 were
also identified by both programs for the collected group of human samples
(ER+ and ER− BC and normal breast tissue).
Conclusions: In conclusion, these genes should be the reference genes
of choice when performing qRT-PCR on normal and malignant breast
specimens.
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Biological role of NHERF1 protein in breast cancer

A. Mangia, A. Chiriatti, A. Bellizzi, T. Amenduni, R. Daprile, A.F. Zito,
S.J. Reshkin, A. Paradiso. National Cancer Institute “Giovanni Paolo II”,
Bari, Italy

Background: NHERF1 is a PDZ domain containing protein that recruits
membrane receptors/transporters and cytoplasmic signalling proteins into
functional complexes. NHERF1 expression is altered in breast cancer but its
effective role in mammary carcinogenesis remains undefined. We reported
(Cardone RA, 2007) that NHERF1 overexpression in breast cancer is
associated with invasion and aggressiveness of the disease. To further
understand NHERF1 function and its biologic role in breast cancer, we
analyzed NHERF1 protein expression in breast cancer patients.
Methods: Immunohistochemistry for NHERF1 was performed using EBP50
rabbit polyclonal antibody in 61 breast cancer patients. In particular,
we examined 22 primary tumours from node negative (N0) patients,
19 primary tumours and metastatic lymph node from patients without
distant metastasis (N1M0); 10 primary tumours together with metastatic
lymph node and metastases from patients with distant metastasis (N1M1)
and 10 carcinoma in situ (CIS). Moreover, NHERF1 protein expression
was also evaluated in all normal tissue surrounding breast cancer.
Colocalization of NHERF1 and HER-2neu was also investigated on
high HER-2neu expression tumour tissues. Immunohistofluorescence for
NHERF1 (polyclonal) and HER-2neu (monoclonal) was performed using
the Alexa 488 goat anti-mouse IgG1 and 568 goat anti-rabbit IgG.
Results: NHERF1 positivity was present as membranous staining,
especially at the luminal aspects of cells in normal epithelia, and as diffuse
cytoplasmic staining in tumour and metastatic tissues. Interestingly, protein
localization is strictly limited to the apical membrane region of the normal
lobules, also when they are present in tumoral tissues.
A significantly higher NHERF1 cytoplasmic-expression and a lower protein
membrane-expression have been found in tumour tissue with respect to
normal (p < 0.001). Furthermore, NHERF1 cytoplasmic expression was
higher in lymph node tissues with respect to normal (p < 0.001), while no
difference was observed between tumour and metastatic tissues. These
results have been confirmed in the different subgroups of patients.
Conclusions: Our study on human breast cancer tissues suggests
that breast carcinogenesis is characterized by a different subcellular
localization of NHERF1 protein from membrane to cytoplasm perhaps due
to different binding with cell membrane. Ongoing immunohistofluorescence
and confocal studies will further analyze the colocalization of NHERF1 and
other target proteins.
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Randomised phase III clinical trial to evaluate the efficacy
and safety of an integrated treatment (diet, pharmaco-nutrional
and pharmacological) in cancer patients with cancer-related
anorexia/cachexia and oxidative stress: interim results

G. Mantovani, C. Madeddu, G. Gramignano, R. Serpe, E. Massa,
M. Dessı̀, E. Sanna, F.M. Tanca, I. Puddu, A. Maccio. Department of
Medical Oncology, University of Cagliari, Italy

Background: In April 2005 a phase III randomised study was started to
establish which was the most effective and safest treatment of cancer-
associated anorexia/cachexia syndrome (CACS/OS) able to improve
identified primary endpoints: increase of lean body mass (LBM), decrease




