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Expression profiling of specific microRNAs in human breast tissue
using real-time quantitative PCR

P.A. Davoren, N. Miller, R. Mc Neill, M.J. Kerin. Clinical Science Institute,
Surgery, Co Galway, Ireland

Background: MicroRNAs, which regulate the expression of specific mRNA
targets at the post-transcriptional level, have been shown to be aberrantly
expressed in several cancers including breast cancer. This study aimed to
identify suitable microRNA endogenous control genes and to use these
genes to normalise real-time quantitative PCR (RQ-PCR) data for two
specific microRNAs, miR-26b and miR-30a-3p, in human breast tissue.
Significant upregulation of miR-26b has been shown in estrogen receptor
(ER) positive versus ER negative breast tumours. Transcripts targeted by
miR-30a-3p include angiogenesis-related mRNAs.
Materials and Methods: Following informed consent, malignant (n = 33),
benign (n = 5) and normal (n = 5) breast tissues were retrieved from
patients at the time of surgery at University College Hospital, Galway. The
breast cancer tissues were grouped according to the patient’s metastatic
status five years from first diagnosis into metastasis-free (MF, n = 13),
bone-metastases positive (BM, n = 11) and visceral and bone-metastases
positive (VBM, n = 9) groups. Stem-loop gene-specific primers were used
for cDNA synthesis and gene expression was measured using RQ-
PCR. PCR amplification efficiencies were determined using standard
procedures. Candidate endogenous control genes were identified from a
previous experiment (unpublished data). Following relative quantification
using qBase software (v1.3.5), ANOVA and Tukey multiple comparison
post-hoc tests (Minitab v.15) were used to compare the expression of the
target genes between groups.
Results: Let-7a and miR-16 were validated as endogenous control genes.
There was a significant upregulation of miR-26b in the BM versus MF
groups (P < 0.01). There was no significant difference found in miR-
26b expression in relation to ER status. Expression of miR-30a-3p was
significantly downregulated in the VBM versus BM groups (P < 0.05).
Conclusions: This study further implicates miR-26b in the process of
breast cancer progression. This study, which reports deregulation of miR-
30a-3p for the first time in human breast cancer, has implications for
therapeutic targeting.
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Genetic pathways of breast carcinomas with 17q12q21 amplification
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Breast cancer is the most common malignancy in western women and
is a particularly heterogeneous disease. One breast cancer subtype is
characterized by ERBB2 amplification and its identification is essential for
therapy planning.
We analysed 211 breast carcinomas by Comparative Genomic Hybridiza-
tion (CGH), 46 of which (21.8%) presented 17q12q21 gain or amplification
(encompassing the ERBB2 locus). In order to assess the genetic alterations
associated with ERRB2 amplification, we evaluated the chromosomal
copy number changes by unsupervised hierarchical clustering, time of
occurrence and principal component analyses.
Hierarchical cluster analysis revealed 3 groups of genomic imbalances: one
characterized by 1q and 17q gains, another by 8q and 20q gains and 8p,
11q and 17p losses, and a third by 13q and 16q losses and 16p and 8p
gains. Time occurrence and principal component analyses gave an idea of
the temporal orders by which the various genomic alterations arise during
breast carcinogenesis.
This work gave some insights on the genetic pathway of ERBB2-positive
breast cancer and may help explain the mechanisms of resistance to target
therapy.
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Grp78 is over-expressed in head neck cancer and is a potential
molecular target for the inhibition of oncogenesis

A. Cheng1, C. Chiu1, J.T. Chang2. 1Chang Gung University, Medical
Biotechnology and Laboratory Science, Taoyuan, Taiwan; 2Chang Gung
Memorial Hospital, Radiation Oncology, Taoyuan, Taiwan

Grp78 (Glucose-regulated protein 78) is one of the best-characterized
endoplasmic reticulum (ER) chaperone protein. Recently, elevation of
Grp78 has been reported associated with a variety of cancer, but the

exact function is obscure. To identify whether Grp78 associated with
HNC, we examined the protein expressions between paired cancer and
grossly normal mucosa tissues. Of 56 patients assayed, 34 (61%) had
two fold of over-expression, suggesting that this molecule participates in
carcinogenesis of HNC. To further characterize the role, the effects of
Grp78 knockdown by RNAi was examined in six HNC cell lines, including 2
nasopharyngeal cancers, 2 oral cancers, and 2 pharyngolaryngeal cancers.
Consistent with the clinical findings, inhibition of Grp78 significantly reduced
cell growth and colony formation to 53% ~ 11% in six HNC cell lines.
Use of an in vitro wound healing and Matrigel invasion assays, we
found that cell migration and invasive ability were also inhibited to 18%
~ 42% in these cell line tested. Two lines of in vivo xenograft studies
showed that administration of Grp78-RNAi plasmid significantly inhibited
HNC tumor growth for 2 months in BALB/C nude mice. In conclusion,
Grp78 is identified over-expressed in HNC. Inhibition of Grp78 significantly
suppresses carcinogenic potential in cellular and in vivo animal studies.
These findings suggest that GRP78 is a potential molecular target in the
development of adjuvant therapy for HNC.
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Evaluation of the prognostic and predictive value of EGFR protein
levels in primary tumors of high-risk breast cancer patients
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Background: To assess the prognostic and predictive significance of
EGFR protein levels in high-risk patients with breast cancer treated with
dose-dense sequential adjuvant chemotherapy.
Materials and Methods: 595 high-risk breast cancer patients were treated
with adjuvant anthracycline-based dose-dense sequential chemotherapy
(E-CMF vs. E-T-CMF). Disease free survival (DFS) was the primary end-
point. EGFR was assessed by immunohistochemistry (IHC) in 312 patients,
using the 31G7 clone of the mouse monoclonal antibody (Zymed). Slides
were considered positive for EGFR expression when�1% of the tumor cells
had membranous staining of various intensities (1+, 2+, 3+). In addition,
HER-2 and p53 were assessed by IHC as well, using standard methods.
HER-2 scores of 2+ were further assessed by FISH.
Results: EGFR expression was detected in 54 out of 312 patients (17%).
Positive expression of EGFR was significantly associated with negative
receptor status (52% vs. 17%, p < 0.001), worse histological grade (70%
vs. 45%, p = 0.001), HER-2 over-expression (46% vs. 27%, p = 0.01),
and positive p53 expression (48% vs. 19%, p < 0.001). With a median
follow-up of 7 years, the total number of events (disease relapses) was
105/312 (34%), and the total number of deaths 69/312 (22%). The analysis
for DFS provides significant evidence that the EGFR effect on the hazard
of disease progression was different according to treatment (interaction
p = 0.02). More specifically, in the subgroup of patients treated with E-CMF
the hazard of disease progression was significantly higher among patients
with EGFR over-expression [hazard ratio (HR) = 2.09, p = 0.01], while no
such effect was present in the subgroup of patients treated with E-T-CMF
(HR=0.59, p = 0.26). In the multivariate model additional factors found to be
related to poorer DFS was positive p53 expression (p = 0.001) and more
than three positive nodes (p = 0.02). Regarding overall survival (OS), a
trend towards significance for an interaction of EGFR and treatment was
found (p = 0.07). In the subgroup of patients who did not receive Taxol an
increased hazard of death was detected for those with positive EGFR levels
(HR = 2.70, p = 0.004).
Conclusions: The present study demonstrated a differential effect of
positive EGFR expression in the two treatment groups with EGFR over-
expression being a negative prognostic marker in the absence of Taxol.
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Abnormal coagulation as prognostic factor to impact on efficacy of
immunotherapy in metastatic renal cell carcinoma patients
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Background: In experimental systems, interference with coagulation can
affect tumor biology. We revealed that hypercoagulation is a frequent
symptom in metastatic renal cell carcinoma (MRCC) patients (pts) and
clinically correlates with progression of the disease. It has been suggested
that hypercoagulation is a possible negative predictor for response to
therapy in MRCC pts.
Methods: From January 2004 to September 2006, 72 patients were
enrolled in the study prospectively. One group of pts (n = 28) had high


