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BREAST CARCINOMA-ASSOCIATED FIBROBLASTS
AND THEIR ADJACENT COUNTERPARTS DISPLAY
TUMOR-ASSOCIATED FEATURES

Nahed M. Hawsawi, Hazem Ghebeh, Siti-Faujiah
Hendrayani, Asma Tulbah, Maha Al-Eid, Taher Al-Tweigeri,
Dahish Ajareem, Ayodele Alaiya, Said Dermime and
Abdelilah Aboussekhra

King Faisal Specialist Hospital and Research Center,
Department of Biological and Medical Research, MBC # 03,
PO BOX 3354, Riyadh 11211, KSA

It has become clear that the genesis and thrive of carcinomas
depend not only on genetic and epigenetic alterations in
epithelial cells, but also on changes in the stroma. In order to
identify these changes, we have undertaken cellular and
molecular characterization of carcinoma-associated fibroblasts
(CAFs) and their adjacent counterparts (TCFs) isolated from
12 breast cancer patients. Normal breast fibroblasts (NBF)
from plastic surgery were used as normal control. While the a-
SMA protein was undetectable in NBF cells, CAFs and TCFs
were both positive for this myofibroblast marker. Furthermore,
the p53/p21 response pathway to y-rays was defective in 70%
CAFs, whilst it was normal in all the TCF and NBF cells. In
addition, the basal levels of p53 and p21 tumor suppressor
proteins were lower in 83% of CAFs, and modulated in the
majority of TCFs, as compared to NBFs. Interestingly, both
TCFs and CAFs expressed high levels of the cancer marker
survivin, and consequently exhibited high resistance to the
killing effects of cisplatin and UV light. Moreover, most CAFs
were positive for the proliferation marker Ki-67 and exhibited
high proliferation rate as compared to NBF and TCF cells.
Using the 2 dimensional gel electrophoresis technique, we have
also shown that CAFs, TCFs and NBF present different
proteome profiles, with many proteins differentially expressed
between these cells, indicating that different genetic alterations
occur in breast carcinoma-associated fibroblasts and also their
corresponding adjacent counterparts.
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INTRODUCTION TO RADIONUCLIDE THERAPY

T P. Adams', Jorgen Carlsson? and Torgny Stigbrand?

'Department of Medical Oncology, Fox Chase Cancer
Center, Philadelphia, BA, USA;

’Biomedical Radiation Sciences, Uppsala University,
Sweden;

3Department of Immunology and Clinical Microbiology,
University of Umea, Sweden

Targeted radionuclide therapy can provide an effective method
of selectively focusing cytotoxic effects on tumor cells. These

methods have been successfully employed in the clinical
treatment of diffuse (liquid) malignancies but have, as of yet,
failed to achieve similar successes in the setting of solid
tumors. This talk will provide an overview of the successes of
targeted radionuclide therapy, outline some of the hurdles that
remain and discuss possible approaches that can be taken to
enhance therapeutic outcomes.
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OPTIMIZING ANTIBODY-BASED MOLECULES
FOR RADIOIMMUNOTHERAPY AND
RADIOIMMUNOIMAGING

Gregory P. Adams

Department of Medical Oncology, Fox Chase Cancer Center,
333 Cottman Ave, Philadelphia, PA 19111, USA

Due to prolonged retention in the circulation and restricted
ability to penetrate into solid tumors, intact antibodies are
often not the most effective vehicles for the delivery of
radioisotopes to tumors for therapeutic and imaging
applications. However, antibody-based molecules can be
rationally modified to improve their ability to selectively
deliver radioisotopes to tumor tissue. This presentation will
review our experience and that of others on the impact of
altering antibody size, affinity and ability to interact with FcRn
on targeting efficiency.
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CETUXIMAB WITH HEPATIC ARTERIAL INFUSION
OF CHEMOTHERAPY FOR THE TREATMENT OF
COLORECTAL CANCER LIVER METASTASES

B. Neyns, M. Aerts, Y. Van Nieuwenhove, C. Fontaine,

L. De Coster, D. Schallier, J. Vanderauwera, F. De Munck,
F. Vandenbroucke, H. Everaert, V. Meert, J. De Mey,

M. De Ridder, G. Delvaux and J. De Greve

UZ-Brussel, Laarbeeklaan 101, 1090 Jette, Belgium

Background: Both hepatic arterial infusion (HAI) of
chemotherapy and cetuximab (CET) have interesting activity
for the treatment of colorectal cancer liver metastases (CRC-
LM). Patients and Methods: Intravenous CET with HAI
oxaliplatin (OXA) or i.v. Irinotecan (IRI) followed by HAI of
infusion of folic acid modulated 5-fluorouracil 5-FU/I-FA was
administered to patients (pts) with CRC-LM who had failed
at least one line of prior chemotherapy. Results: Eight pts
received i.v. CET with HAI-OXA (5 pts) and i.v.-IRI (3 pts)
and HAI-5-FU/I-FA. Adverse events: repeated grade 3 skin
toxicity (1 pt), abdominal pain with elevated liver enzymes
and asthenia (2 pts), duodenal ulcer (2 pts) with catheter
migration and intestinal bleeding (1 pt), reversible interstitial
pneumonitis (1 pt), and cystic bile duct dilatation (2 pts) with
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arteriobiliary fistulisation (1 pt). A partial response was
documented in 5 pts (62%). The median time to progression
was 8.7 months (95% confidence interval 8-14 months).
Conclusion: Intravenous administration of CET with HAI of
chemotherapy is feasible and has promising activity but is
associated with specific toxicity.
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PATHOLOGY AS A BRIDGE
BETWEEN RESEARCH AND CLINICAL PRACTICE

Niki J. Agnantis

Department of Pathology, University of Ioannina Medical
School, Greece

The word “Pathology” originates from the Greek words Pathos
(suffering) and Logos (study) and, as its name implies, it is a
discipline devoted to the study of the cause, the pathogenesis,
the morphological changes and functional derangement of
cells, tissues and organs in disease. Anatomic pathology has
originated in Europe 245 years ago and it has come a long
way since the time that Morgagni encouraged the postmortem
search for the cause and nature of disease. During this long
course the histological techniques have been continuously
improving and pathologists have been incorporating a variety
of methods in their every-day practice, making diagnosis more
refined and definite. Today, pathologists are able to make
diagnoses by examining a whole organ, a fragment of tissue,
or even a few cells. Advances in facing cancer range widely,
from basic research designed to understand the molecular
causes of cancer, through the application of this knowledge for
the patients’ benefit. Both basic and clinical research, the latter
being dependent on the former, are now developing at a fast
pace. Pathology is the discipline that acts as a bridge between
Clinical Medicine and Basic Sciences.

A classical paradigm on the role of the pathologist in basic
research is his contribution in elucidating the pathogenesis of
colorectal carcinoma. Every stage of adenocarcinoma
development has been identified and the progressive
accumulation of genetic changes at the molecular level has
been shown to parallel the clinical and histopathologic
progression defined as “adenoma-carcinoma sequence”.

Another example is that of breast cancer. Subclassification
of breast carcinomas is important, since some types such as
tubular and medullary carcinomas, have better prognosis than
others. However, the morphological features of the neoplasm
do not always reveal its underlying biology, as patients with
the same tumor type can demonstrate different courses of their
disease. Several molecular markers have recently been
developed to predict the response of neoplastic cells to a
certain type of therapy. Immunohistochemical analysis of
estrogen receptors o (ERa) and ERBB2/HER2/NEU
expression can be used to predict responses to tamoxifen or
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aromatic inhibitors and trastuzumab/hesrceptin respectively, as
these therapies are designed to target these molecules. FISH
has proved to be a powerful molecular DNA technique in
pathology. Another technique that is used with increasing
frequency is CGH. New technology using DNA microarrays
provides a systemic method to identify key markers for
prognosis and treatment response by profiling thousands of
genes expressed in a single tumor. Microarrays have the
potential to revolutionize the practice of pathology by
providing a molecular “signature” that is characteristic of each
neoplasm.

All these new molecular pathology techniques are
necessary, but they should be applied with caution. They
should be critically appraised and analyzed in detail regarding
cost/benefit, in order to contribute the most to patient care.
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EFFECTS OF THERAPY WITH THE
RADIOLABELLED SOMATOSTATIN ANALOGUE
[*°Y-DOTA’,TYR3JOCTREOTATE IN PATIENTS WITH
MENINGIOMA: REVIEW OF 16 CASES

M. Agostini!, F. De Lauro!, M. Casi', V. Mattone!,
S. Severi!, C. Fabbri? and G. Sarti?

'Nuclear Medicine Unit, Imaging Department, M. Bufalini
Hospital, viale Ghirotti 286, 47023 Cesena;

’Health Physics, Imaging Department, M. Bufalini Hospital,
viale Ghirotti 286, 47023 Cesena, Italy

Aim: Therapy using the radiolabeled somatostatin analog [*°Y-
DOTA®,Tyr?] octreotate (*°Y DOTA-TOC) (DOTA is 1.4,7,10-
tetraazacyclododecane-N,N’,N’‘, N’ “’-tetraacetic acid) has been
used primarily in gastroenteropancreatic neuroendocrine
tumors. Here we present the effects of this therapy in a small
number of patients with meningiomas. In these patients the
therapy of choice is surgery and radiotherapy, however, the
presence of cellular structures for amine uptake and storage
allow targeted therapy. Meningiomas are tumors derived from
cap cells adherent to the dura mater, mostly close to the
arachnoid villi or skull base foramina; they express different
kinds of receptors. Meningiomas are frequently somatostatin
receptor-positive, and somatostatin receptor scintigrafy may
be used to differentiate remnant or recurrent meningioma from
non-specific hyperperfusion during postsurgical follow-up.
Treatment with *°Y-labeled somatostatin analogs in patients
with meningioma has been undertaken in selected cases.
Materials and Methods: We evaluated 16 consecutive patients
(7 male/9 female; mean age 64 yrs, range 39-78 yrs.) treated
in our unit with **Y DOTA-TOC in the period 01-03-03 to 15-
04-07. Eight patients received surgical treatments before
nuclear medicine therapy, 4 had radiotherapy, 3 surgical
treatments and radiotherapy and one patient no treatment. The
mean cumulative administered activity for each patient was
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6400 MBq (range 1480-12987 MBq), divided into 4 cycles.
The interval between each single treatment was 6-9 weeks.
Mean follow-up was 12 months (range 6-24 mo.). Renal
scintigraphy with GFR study was performed before each
treatment cycle. Routine haematology, liver and kidney
function tests were applied prior to each therapy, as well as at
follow-up visits. CT scan or MRI and somatostatin receptor
imaging was performed within 3 months before the first
therapy and 4-5 months after the last treatment to evaluate the
effects of the therapy on tumour size and metastases. Results:
Partial remission was found in 3 patients (19%), stable disease
in 8 (50%) and progressive disease in 5 (31%). None of the
patients presented bone marrow and renal toxicity after any
treatment. The patient-assessed quality of life was judged as
stable by 5 patients (31%), better by 6 (38%) and worse by 5
(31%). Conclusion: **Y DOTA-TOC can be effective in
patients with meningioma. Response rates are lower than those
in patients with gastroenteropancreatic neuroendocrine tumors.
Most meningiomas were very large. Further studies are needed
to confirm the treatment outcome because of the limited
number of patients in our study. The side-effects of therapy
are few and mostly transient, and neither renal nor marrow
function seriously deteriorated in any of our patients.
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GROWTH OF HUMAN TUMOUR CELLS
IN A CELLULAR MICROENVIRONMENT
SUPPLIED BY HUMAN EMBRYONIC
STEM CELL INDUCED TERATOMAS

J. Cedervall!, S. Jamil!, B. Sveinbjérnsson’,
Kanter-L. Lewensohn?, M. Eskandarpour?,
M. Gulyas?, U. Ringborg?, J. Hansson?,

P. Kogner! and L. Ahrlund-Richter!

'Department of Woman and Child Health, and
2Department of Oncology-Pathology, Karolinska Institutet,
171 76 Stockholm;

3Department of Pathology and Cytology, Central Hospital,
80187 Givle, Sweden

Objectives: For clinically relevant studies on tumour
progression, in vivo experimental systems with a human
cellular microenvironment would be advantageous. We have for
this purpose studied growth support for adult vs. paediatric
neuroectoderm-derived human tumours (melanomas and
medulloblastomas/neuroblastomas), following injections into a
predominantly species-specific environment consisting of
human embryonic stem cell derived teratoma, induced in the
mouse (the hEST-model). Results: A mature hESC-teratoma
environment was permissive for the integration and growth of
all the injected tumours (Cedervall et al. submitted), in line
with previous results of Tzukerman et al., in a similar
experimental system (Cancer Res, 66(7): 3792-3801, 2006). In

addition, we found the resulting tumour histology similar to
conventional xeno-graft models, with predominantly areas of
densely packed tumour cells. Uniquely for the hEST-model,
some tumours also showed areas with less dense growth
appearing in a surrounding of loose mesenchymal or fibrous
stroma. The latter tumour population, but not the former,
showed markers and morphology indicative of dedifferentiation
and migration. An enhanced neovascularisation was indicated
in areas of human mesenchymal tissues facing the tumour
growth. The results furthermore indicated a specificity in the
process of integration, distinct for each tumour type. The
unique experimental advantage of a human cellular
microenvironment revealed species-specific interactions of the
tumour cells with the surrounding microenvironment, as
indicated by differential appearances of a selection of markers
linked to differentiation/migration/malignancy. In conclusion,
the hEST-model provides new exciting options for molecular
in vivo studies on differentiation, invasiveness and malignancy,
opening also possibilities for improved clinical relevance in
studies and evaluations of novel therapeutic interventions.
This work was performed with financial support from: The
Swedish Childhood Cancer Foundation, Petrus och Augusta
Hedlunds Stiftelse, Swedish Research Council and Karolinska
Institutet.

Part of the melanoma study was also performed in
collaboration with Drs L. Prasmickaite and G. Maelandsmo,
Dept. of Tumor Biology, Cancer Stem Cell Innovation Center,
Institute for Cancer Research, Norwegian Radium Hospital,
Rikshospitalet University Hospital, 0310 Oslo, Norway, and
Dr Z. Suo, Department of Pathology, Norwegian Radium
Hospital, Rikshospitalet University Hospital; Faculty Division
the Norwegian Radium Hospital, University of Oslo, 0310
Oslo, Norway.
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REGULATION OF FOCAL ADHESION TURNOVER
BY ERBB RECEPTOR SIGNALING AND
PRECLINICAL IMPLICATIONS FOR ERBB-2+
INVASIVE BREAST CANCER MODELS

Moulay Alaoui-Jamali

Segall Comprehensive Cancer Center, Lady Davis Institute
of the Sir Mortimer B. Davis Jewish General Hospital,
Departments of Medicine and Oncology, McGill University,
3755 Cote Ste-Catherine, Montreal, Canada H3T 1E2

An early event by which cancer cells switch from localized to
invasive phenotype is initiated by the acquisition of motile
properties; a process driven by dynamic assembly and
disassembly of multiple focal adhesion (FA) and cell
cytoskeleton proteins, which mediate cell-matrix attachments,
extracellular matrix degradation, and can serve as traction sites
for motile cells. These processes are regulated by the
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activation of integrins, as well as by growth factor receptors,
including the ErbB/Her tyrosine kinases. We previously
reported that cancer cell invasion induced by overexpression
of the ErbB-2 receptor is dependent on focal adhesion kinase
(FAK), a major kinase and adapter protein of the FA signaling
pathway. Here, we report that ErbB receptor signaling
regulates FA turnover via the Src-FAK pathway. Using
biochemical and confocal imaging assays, we demonstrated
that selective inhibition of the Src-FAK signaling in a panel
of ErbB-2-positive cells regulates FA turnover, leading to
enhanced number and size of peripherally localized adhesions
and inhibition of cell invasion. These phenotypes were not
observed following inhibition of ErbB signaling in cells
lacking Src or FAK, but are restored after re-expression of Src
and FAK in these deficient cells. Furthermore, molecular
studies on downstream events revealed that ErbB signaling
regulates the turnover of several FA-associated proteins,
including FAK, in part via increased calpain 2 activity.
Immunohistochemical analysis on progression tissue
microarray, composed of a large breast tissue bank from
patients treated at this institution for various stages of breast
disease, showed a correlation between overexpression of FAK
and specific FAK-partners in FA signaling and cancer
progression and outcome. The implications of these
downstream targets for invasive breast cancer models and the
impact on novel FA inhibitors in preclinical trials will be
discussed.
Supported by the Canadian Breast Cancer Alliance, the
Canadian Institutes for Health Research, and US Army
Research Initiative on Prostate Cancer.
1 American J Pathology, 2008, in press; J Cell Biology, /71:
505, 2005.
2 Oncogene, 23: 350, 2004; Cancer Res, 63: 3764, 2003.
3 Molecular Biology of the Cell, 13: 4029, 2002.
4 Journal Clinical Oncology, 217: 232, 2003.
5 Oncogene, 26: 4319, 2007; Frontiers in Biosciences, 2008,
in press.
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REAL TIME PCR (ReT-PCR): A NOVEL METHOD
FOR THE DETECTION OF ESTROGEN
RECEPTOR (ER) ALPHA AND BETA

ISOFORMS AND THEIR VARIANTS

S.B. Al-Saji' and M.D. Al-Bader?

!College of Graduate Studies, Molecular Biology MSc
Program;

2Department of Physiology, Faculty of Medicine, Kuwait
University, Kuwait

Introduction: Estrogen receptors -alpha and -beta mediate the

actions of estrogens. Several mRNA splice variants exist for
both receptors and the normal estrogen function results from a
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balance between the wild-type ERs and their functional
variants that may interfere with the coexpressed wild-type
forms in a dominant negative manner, or by becoming ligand-
independently activated. In addition, ER-alpha and ER-beta
isoforms can exert opposite biological activities, as it is
evident that ER-alpha stimulates cell proliferation while ER-
beta can inhibit ER-alpha-stimulated cell proliferation.
Methods: 45 FFPE breast cancer samples were used in this
study. ReT-PCR analysis was conducted using ER-alpha
primer sets detecting wild-type (wt) and exon deleted 3, 5, 6
and 7 variants. The ER-beta primer sets used detected the wt
ER-beta 1 and the ER-beta 2 and ER-beta 5 variants. At the
end of the ReT-PCR cycles a dissociation curve (melting
curve) was generated which showed the number of peaks for
each sample at specific melting temperatures (Tm). If more
than one peak is obtained at the higher melting temperatures
then this indicates the presence of variants for the specific
gene of interest. In addition the dissociation curves provide us
with a peak derivative that reflects the intensity of the band.
Results: Using this method minimal amounts of mRNA could
be detected and many samples expressed not only the wt ER
isoforms but also their variants. The Tm value served as a cut-
off point for determination of wt versus variant ER expression.
Wild-type to variant ratio was easily calculated from the peak
derivatives. Conclusion: This method allowed us to detect both
ER isoforms and their variants in FFPE breast cancer tissue.
This method, by showing wt and variants, can be used as an
invaluable tool in the clinical field to predict the response of
patients to antiestrogen therapy.
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EXPRESSION OF GROWTH HORMONE RECEPTOR
IN NEOPLASMS OF THE PROSTATE

Anwar Al-Banaw! and David T. Lincoln?

"Faculty of Allied Health Sciences, Kuwait University,
Kuwait;

’Entity Systems, Independent Research Foundation, Chapel
Hill, QLD, Australia

Knowledge of the mechanisms initiating and regulating
prostate neoplasm and mesenchymal—epithelial interaction
during its development is limited and information about
potential trophic agents incomplete. Apart from regulating the
growth and functions of the normal human prostate gland,
androgens are also involved in the growth of prostate cancer.
In addition, receptors for steroid hormone, including insulin-
like growth factor-I (IGF-I), have been shown to exert a
regulatory effect in the normal prostate gland. Recent evidence
indicates that growth hormone (GH) may play an important
role in tumour cell growth. Somatostatin analogues have been
found to retard the growth of experimental prostate
carcinomas.
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This study further investigates the expression of growth
hormone receptor (GHR) in human benign prostate
hyperplasia (n=20) and in prostate carcinomas (n=62) using
immunohistochemical assays with a well-characterized
monoclonal antibody (mAb 263) reactive against human GHR.
Tumours, consisting of grade 1 (n=8), grade 2 (n=10), grade
3a (n=7), grade 3b (n=8), grade 4a (n=8), grade 5a (n=7),
grade 5b (n=6), were classified according to the grading
system of Gleason and based on the degree of glandular
differentiation and the growth pattern of the tumour in relation
to the stroma, as evaluated on low-power examination. To
delineate tumour cell growth, immunohistochemical analysis
of proliferating cell nuclear antigen, using PCNA polyclonal
antibody, was used to investigate proliferative indexes.

Results from this investigation confirm the presence of
specific receptors for GH in prostate tissue from patients
affected by benign prostate hyperplasia (BHP) and
carcinoma. GHR Immunoreactivity showed sub-cellular
localization of the receptor in cell membranes, and
cytoplasm and nuclei were also reactive in some cases. In
cases of BHP, the GHR expression was localized throughout
the epithelium of the tumour acini. Of the BHP investigated,
40% were weakly reactive with mAb 263. In prostate
carcinomas, regular distinct expression of GHR was
observed in the epithelium of the small, atypically formed
glands in irregular arrangement. Heterogeneity of
immunoreactivity was present with a variable range of
positive cells. Of the 62 cases studied, 77% were moderately
to strongly positive, In foci within higher Gleason grade and
correlating with prostate-specific antigen (PSA), the relative
proportion of positive cells and intensity of immunoreactivity
was increased in higher grade carcinomas, compared to
lower grades and BHP. In contrast to BHP and prostate
carcinomas, GHR expression was absent in normal prostate
epithelial cells. Furthermore, there was a positive correlation
of GHR immunoreactivity with neoplastic cellular
proliferation, as measured by PCNA, the percentage of
PCNA-positive tumour cells, representing the average of 10
fields each tumour case was 1.97% in prostate hyperplasia;
6.3% for grade I; 9.6% in grade 2; 15.6% in grade 3a; 18.3%
in grade 3b; 20.5% in grade 3c; 23.7% in grade 4a; 36.2%
in grade 5a and 61.1% in grade 5b prostate carcinomas. In
conclusion, the presence of GHRs in human BHP and
carcinoma strongly supports the concept that GH, known to
increase mRNA levels of androgen receptor, IGF-1 and IGF-
1 receptors in immature prostate, reacts on prostate target
tissue to facilitate cellular proliferation. Our results are
consistent with the hypothesis that GH acts locally to
generate IGF-1 which then acts as mitogenic factor for these
cells. Whether these effects of GH on prostate tissue are
mediated by a direct action of IGF-I in an autocrine
mechanism regulating tumour cell growth remains to be
investigated.
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ENDOTHELIAL CELL PROLIFERATION AND
ANGIOGENESIS IN VASCULAR TUMOURS: A
DIRECT ROLE FOR GROWTH HORMONE

Anwar Al-Banaw!, Fred Sinowatz? and David T. Lincoln?

"Department of Medical Laboratory Sciences, Faculty of
Allied Health Sciences, Kuwait University, Kuwait;
Institute of veterinary Anatomy, University of Munich,
Germany;

3Entity Systems, Independent Research Foundation, Chapel
Hill, QLD, Australia

Introduction: Vascular tumours are common lesions of the
skin and subcutaneous tissue, but also occur in many other
tissues and internal organs. Well-differentiated tumours consist
of irregular anastomosing, blood-filled vascular channels that
are lined by variably atypical endothelial cells. Less
differentiated tumours may show solid strands and sheets,
resembling carcinoma or lymphoma. Several growth factors,
including basic fibroblast growth factor, transforming growth
factors and vascular endothelial growth factor, play a role in
tumour angiogenesis. Growth hormone (GH) is mitogenic for
a variety of vascular tissue cells, including smooth muscle
cells, fibroblasts and endothelial cells and exerts its regulatory
functions in controlling metabolism, balanced growth and
differentiated cell expression by acting on specific membrane-
bound receptors, which trigger a phosphorylation cascade
resulting in the modulation of numerous signalling pathways
and of gene expression. Materials and Methods: To address
the site/mode of action through which GH exerts its effects in
vascular tumours, a well-characterized monoclonal antibody,
obtained by hybridoma technology from Balb/c mice
immunized with purified rabbit and rat liver GH-receptor
(GHR) and directed against the hormone-binding site of the
receptor, was applied to total of 64 benign and malignant
vascular tumours from different human organs to determine
GHR expression. Quantitative immunohistochemical analysis
of GHR expression, cycling nuclear protein (Ki-67) and
proliferating cell nuclear antigen (PCNA) was carried out by
calculating the percentage of stained cells using a Zeiss
microscope connected to a computer with image analysis
software. To ensure reproducible and objective assessment of
staining, 10 representative areas, each containing 1,000 tumour
cells, were observed under high-power field (objective lens
x40) in a vertical section taken from the centre of the lesion.
The proportion of positive cells was expressed as percentage
of total cells counted. Grading of microvascular density
(MVD) was according to a scoring system: up to 25 vessels =
1+, 26-50 vessels = 2+, 51-75 vessels = 3+, 76-100 vessels =
4+, while >100 vessels was graded as 5+. Results: Compared
to their normal tissue counterparts, nuclear and cytoplasmic
expression of GHR consistently resulted in strong receptor
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immunoreactivity in the highly malignant angiosarcomas and
Kaposi’s sarcomas, and was localized in the cell membranes
and cytoplasm, but strong nuclear immunoreactivity was also
identified. The presence of intracellular GHRs is the result of
endoplasmic reticulum and Golgi localization. Nuclear
localization is due to identical nuclear GHR-binding protein.
The receptor expression was especially prominent in the solid
buds of newly forming capillaries of infiltrating vascular
tumours, indicating a role of GH in tumour angiogenesis.
There was a positive correlation of GHR expression and
cellular proliferation and cycling, both Ki-67 and PCNA being
significantly higher in vascular tumours with high GHR
expression. The median grade MVD score of the vascular
tumours varied from 2.4 for benign haemangiomas to 4.7 in
highly malignant haemangiopericytomas. Conclusion: Our
findings demonstrate that GHRs are strongly expressed in
malignant vascular tumour cells. The importance of
endothelial cells in angiogenesis and vascular tumour growth
is emphasized by the positive correlation between vascular
tumour cells having endothelial cell characteristics and both
tumour vascularity and tumour growth rates. Malignant
tumour cells, which are highly expressive of the receptor, have
a greater proliferation rate compared to benign tumours. The
presence of GHRs in endothelial cells of vascular neoplasm
indicates that they are target cells and GH is of importance in
the proliferation of vascular tumour angiogenesis. GH is
necessary not only for differentiation of progenitor cells, but
also for their subsequent clonal expansion and maintenance.
This study supports the hypothesis that GH is involved in
paracrine-autocrine mechanism, acting locally in regulating
vascular tumour growth and will be useful for site-specific
studies of the evolution of vascular cancer. The use of anti-
GHR antibodies to block tumour progression is an intriguing
possibility.
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MOLECULAR ANALYSIS OF CIRCULATING
TUMOR CELLS (CTC): CLINICAL IMPLICATIONS

Tanja Fehm!, Sabine Kasimir-Bauer?, Erich Solomayer!,
Bahriye Aktas?, Siegfried Hauch® and Winfried H. Albert?

"University of Tiibingen, Department of Obstetrics and
Gynaecology, Calwerstr. 7, 72076 Tiibingen;

2University Hospital Essen, Department of Gynaecology,
Hufelandstr. 55, 45122 Essen;

3AdnaGen AG, Ostpassage 7, 30853 Langenhagen, Germany

Background: Therapy is typically based on distinct properties
of the primary tumor like HER2 or hormone status. However,
metastases exhibit frequently a different phenotype leading to
resistance towards therapy. The (re-)appearance of CTC may
reflect this situation. Objectives: The studies were designed to
evaluate the phenotype of CTC, to compare it with the one of
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the primary tumors in the same patients and to correlate the
presence of CTC in metastatic breast cancer patients with the
clinical outcome. Methods: Duplicate samples of 5.5 ml blood
were drawn from patients and tested for the presence of CTC
with the AdnaTest BreastCancer according to the
manufacturer’s instruction (AdnaGen AG) in a multiplex RT-
PCR. This test reveals the over-expression of HER2, EpCAM
and MUCL. The over-expression of the estrogen receptor (ER)
and of the progesterone receptor (PR) was determined with the
AdnaTest ER/PR in a separate multiplex RT-PCR using the
same cDNA. The over-expression of HER2, ER and PR in the
primary tumor was evaluated by IHC. Results: The primary
tumors of 30 CTC positive patients were analysed for ERa and
PR over-expression. 21 (70%) tumors were positive and 6
(20%) negative for both, ERa and PR. 2 (7%) tumors over-
expressed ERo only. One tumor was negative for ER but
positive for PR. 2 patients had ERa/PR positive, 22 (73%)
negative CTC. 6 (20%) CTC were ERa positive but PR
negative. None of the patients with an ERa/PR negative
primary tumor developed positive CTC. Similarly, the primary
tumors of 47 patients were analysed for HER2 over-expression.
7 (15%) cases were defined as triple positive, 40 (85%) as
negative. However, 16 (40%) of the patients with HER2
negative tumors harboured HER2 positive CTC. The overall
concordance of the histological findings on the primary tumors
with the results obtained with the AdnaTest BreastCancer was
55% for HER2 and 50% for ER, strongly indicating that
phenotypic changes may occur during the course of the disease.
In a separate cohort of 32 metastatic patients therapy response
was predicted in 78% of all cases. The persistence of CTC
correlated significantly (p=0.005) with shorter survival.
Conclusion: There is often HER2 over-expression on CTC in
patients with HER2 negative primary tumors. This might offer
the possibility to treat patients with Herceptin® who so far
would not be eligible to it. On the other hand, the over-
expression of ERa/PR is rarer on CTC, which might reflect
resistance to hormone therapy. Testing for CTC may offer
additional information with respect to prognosis, risk
assessment for recurrence and prediction of therapy response.
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IMPLICATION OF OXIDATIVE STRESS IN THE
ANTITUMOR EFFECT OF TAXANES: FROM BASIC
RESEARCH TO CLINICAL PERSPECTIVES

Jérome Alexandre

Université Paris Descartes, Faculté de Médecine, EA 1833,
Hotel-Dieu, AP-HP, Paris, France

The taxanes (T), paclitaxel and docetaxel, are microtubule-
targeted agents (MTA) widely used in cancer therapy. Their
primary cellular effect is to cause abnormal stabilization of the
dynamic microtubule polymerization. T induce failure of



Abstracts of the 8th International Conference of Anticancer Research, 17-22 October 2008, Kos, Greece

mitosis but also alter intracellular signaling that involves
microtubules.

Recently, oxidative stress has emerged as a major
component of the intracellular signals controlling cell death and
proliferation. We showed that paclitaxel (PCX) induces early
hydrogen peroxide (H,0O,) accumulation in human cancer cells.
PCX cytotoxicity is inversely correlated to intracellular content
of reduced glutathione (GSH), a key component of H,0,
scavenging. The GSH precursor, N-acetylcysteine, abolishes
PCX antitumor activity in mice, confirming that H,O,
generation is a crucial step for T-induced cancer cell-death.

We showed that PCX promotes oxidative stress through
enhancing the activity of NADPH oxidase (NOX) associated
with plasma membranes. Treatment of breast cancer cells
causes an increased translocation of Racl to the membrane
fraction. Racl is a positive regulatory protein of NOX and
may be associated with microtubules in cytosol. By activating
NOX, PCX induces H,O, accumulation outside the cells.
Using co-culture systems, we observed that extracellular H,0O,
causes lethal damage and proliferation inhibition to the
bystander cancer cells not exposed to PCX. This may
contribute to the anticancer activity of PCX. The bystander
effect was also observed with other MTA but not with 5-
fluorouracil or doxorubicin.

The superoxide dismutase (SOD) catalyzes the dismutation
of superoxide anion to H,O,, constituting a rationale to
develop therapeutic combinations of T and SOD mimics.
Mangafodipir, a contrast agent used in magnetic resonance
imaging, has SOD-, catalase-, and GSH reductase-like
properties, allowing it to act at multiple steps of the reactive
oxygen species cascade. We observed that mangafodipir
amplifies the inhibitory effect of PCX on tumor growth and
protects mice against PCX-induced leucopenia and sepsis,
improving its therapeutic index. This differential effect
between normal and cancer cells may be related to the
observation that, in cancer cells, basal H,O, concentration is
increased and antioxidant systems are overwhelmed.

These findings open important clinical perspectives.
Expression of proteins controlling the cellular redox
environment may influence the sensitivity of tumor cells to T
and other anticancer agents. Finally, oxidative stress-
modulating agents may improve the therapeutic index of T.
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LOW MOLECULAR WEIGHT PROTEIN TYROSINE
PHOSPHATASE ISOFORMS AND CANCER
PROGRESSION

Irina Alho, M. Clara Bicho, Raquel Carvalho, Alda Pereira
da Silva, Luis Costa and Manuel Bicho

Genetics Laboratory, Metabolism and Endocrinology Center,
Faculdade de Medicina de Lisboa, Av. Prof. Egas Moniz,
Edificio Egas Moniz, P1C 1649-028 Lisboa, Portugal

Protein tyrosine phosphorylation is recognized as crucial for
the generation of signals necessary for cellular metabolism,
proliferation, growth, migration, and invasion of malignant
cells. The contribution of protein tyrosine phosphatases (PTPs)
for the control of cell phosphorylation state is as relevant as
that of phosphotyrosine protein kinase.

Low molecular weight protein tyrosines (LMW-PTPs) are
a family of 18 kDa enzymes that have been implicated in the
regulation of cell growth without tissue specifity. Human red
cell acid phosphatase (ACP1; EC 3.1.3.2) is a polymorphic
enzyme member of the cytosolic LMW-PTPs: three common
alleles (A, B and C) segregating at the ACP1 locus on the
short arm of chromosome 2 (2p25) give rise to six genotypes.
Each allele encodes two electrophoretically different isozymes,
fast and slow (according to their relatively fast or slow anodal
electrophoretic mobility), derived by alternative splicing of the
primary RNA transcript and differing only in the sequence
spanning residues 40-73. These isozymes are produced in
allele specific ratios. These two isozymes may have different
roles in the progression of oncologic pathology: fast are
involved in migration, invasion and cell adhesion, activating
different substrates after PDGF-R stimulation; slow isozymes,
acting directly on PDGF-R, have growth factors as substrates,
e.g. PDGF, leading to a decrease of cellular growth through
its dephosphorylation.

ACP1 seems to have an oncogenic role through the increase
of fast genotypes in cancer patients. Fast isozymes, associated
with cytoskeletal organization, are the only ones activated by
tyrosine phosphorylation in two positions of tyrosine after
growth factor stimulus, which promotes adhesion and cellular
migration and facilitates metastasis and invasion.
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A GENETIC LOOK AT MIDDLE EASTERN
COLORECTAL CANCER

Khawla S. Al-Kuraya', Shahab Uddin!, Magbool Ahmed!,
Azhar Hussain!, Fouad Al-Dayel? and Nasser Al-Sanea?

"Department of Human Cancer Genomic Research, Research
Center at KFNCCC&R, ?Department of Pathology,
3Colorectal Unit, Department of Surgery, King Faisal
Specialist Hospital and Research Center, P.O. Box 3354,
Riyadh, 11211 Saudi Arabia

Colorectal Cancer (CRC) is a major cause of mortality and
morbidity worldwide. In Saudi Arabia, the incidence of CRC
is increasing, whereas the incidence rate was originally lower
than in Western countries. According to latest statistics, CRC
is considered the second most common cancer among Saudi
males and the third most common among Saudi females.
Significant improvements have been made in the management
of this disease mainly through the introduction of adjuvant
chemotherapy agents such as flurouracil and oxaliplatin. More
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recently, advances in the understanding of tumor biology have
led to the development of targeted therapies, allowing progress
in the treatment of colorectal cancer.

The ubiquitin-proteasome system (UPS) regulates a number
of intracellular proteins that govern cell cycle tumor, growth
and survival via degrading a number of different polypeptides
important for cell cycle progression and apoptosis. SKP2, an
F-box protein targets cell cycle regulators, including cycle-
dependent kinase inhibitor p27%P!, via ubiquitin-mediated
degradation. SKP2 is frequently overexpressed in general
types of cancer. We investigated the role of SKP2 and its
ubiquitin-proteasome pathway in CRC using a panel of cell
lines, clinical samples and a nude mouse model. Using
immunohistochemical analysis on a large tissue microarray of
448 samples, an inverse association of SKP2 expression with
p27XiP! protein levels was seen. A CRC subset with high level
of SKP2 and low level of p27%iP! showed a decreased overall
survival (p=0.0057). Treatment of CRC cell lines with
bortezomib or expression of siRNA of SKP2 caused down-
regulation of SKP2 and accumulation of p27%¥!. Furthermore,
treatment of CRC cells with bortezomib caused apoptosis via
mitochondrial pathway and activation of caspases. In addition,
treatment of CRC cells with bortezomib down-regulated the
expression of XIAP, cIAP1 and survivin.

Finally, treatment of CRC cell line xenografts with
bortezomib resulted in growth inhibition of tumors in nude
mice via down-regulation of SKP2 and accumulation of
p27Kiel - Altogether, our results suggest that SKP2 and
ubiquitin-proteasome pathway may be a potential target for
therapeutic intervention for treatment of CRC.

16

DOMAIN I OF THE UROKINASE PLASMINOGEN
ACTIVATOR RECEPTOR IN SERUM IS AN
INDEPENDENT PROGNOSTIC FACTOR IN NON-
SMALL CELL LUNG CANCER

Charlotte E. Almasi’, Ib J. Christensen!,
Gunilla Hgyer-Hansen', Helle Pappot'2,
Hendrik Dienemann? and Thomas Muley*

!The Finsen Laboratory, Rigshospitalet, Copenhagen;
2Department of Oncology, Rigshospitalet, Copenhagen,
Denmark;

3Department of Thoracic Surgery, Thoraxklinik Heidelberg
gGmbH, University of Heidelberg;

“Translational Research Unit, Thoraxklinik-Heidelberg
gGmbH, University of Heidelberg, Germany

Introduction: The urokinase plasminogen activator (uPA)
system is a cascade of reactions participating in the
degradation of extracellular matrix during cancer invasion. The
uPA receptor, uPAR, is a key enzyme consisting of three
domains denoted I, II and III. In addition to its involvement in
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the plasminogen activation, uPA can cleave a neighbouring
uPAR molecule between domains I and II. We have previously
shown that high blood levels of both intact and cleaved uPAR
forms are associated to short survival in patients operated for
non-small cell lung cancer (NSCLC). Purpose: To validate the
prognostic impact of intact and cleaved uPAR forms measured
in serum from NSCLC patients. Methods: Serum sampled
preoperatively was available from 171 patients radically
operated for NSCLC (population A). The median observation
time was 3.8 years. A subpopulation of 124 lung cancer
patients was selected with squamous cell carcinomas (SCC)
or adenocarcinomas (AC) in stage I-1II (population B). This
subpopulation was further restricted to those patients (n=90)
having no other treatment than operation (population C). The
levels of the different uPAR forms (intact+cleaved: uPAR(I-
III)+(II-IIT), intact: uPAR(I-III), domain I: uPAR(I)) in the
samples were measured by three in-house time-resolved
fluoroimmunoassays. Results: Significant associations were
found between both uPAR(I-III) and uPAR(I) and gender.
uPAR(I) was the uPAR form with the most significant
association to survival, and was therefore used for further
analyses. High serum levels of uPAR(I) were associated to
short survival in the three populations. These associations were
independent of stage, histology, age, WHO performance status
and therapy (Population A: HR=1.85, CI.. 1.18-2,89,
p=0.007; Population B: HR=2.03, C.1.:1.18-3.52, p=0.01;
Population C: HR=3.05, C.1.: 1.47-6.34, p=0.003). In addition
to uPAR(I), only stage was a significant prognostic factor in
all three populations. No interactions between uPAR(I) and
histological subtype could be detected. Conclusion and
Perspectives: This study validates that uPAR(I) in serum is an
independent prognostic factor in patients radically operated for
NSCLC. A possible application of uPAR() is as a
supplementary tool in the selection of early-stage NSCLC
patients for adjuvant therapy.
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THE THIOREDOXIN-THIOREDOXIN
REDUCTASE SYSTEM: OVEREXPRESSION
IN THYROID CANCER

Fatma Al-Yatama!, Maie Al-Bader? Fawziah M.A.
Mohammed', Anwar G. Al-Banaw! and David T. Lincoln?

'Department of Medical Laboratory Sciences, Faculty of
Allied Health Sciences, Kuwait University, Kuwait;
2Department of Physiology, Faculty of Medicine, Kuwait
University, Kuwait;

3Entity Systems, Independent Research Foundation, Chapel
Hill, Australia

Oxidation-reduction has emerged as a fundamental biological
control mechanism. One of the major redox control systems
consists of thioredoxin (TRX) and thioredoxin reductase (TRX-
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R). Together, they form a powerful system involved in many
central intracellular and extracellular processes, including cell
proliferation, redox regulation of gene expression and signal
transduction, protection against oxidative stress, anti-apoptotic
functions, growth factor and co-cytokine effects, and the
regulation of the redox state of the extracellular environment. In
recent times, this system has increasingly been linked to the
development and expression of cancer phenotypes, cancer cells
secreting thioredoxin in varied amounts. The secreted TRX
tends to sensitize the cells to growth factors, produced by the
cancer cells themselves, by increasing the potentiation of the
growth factors, making the cells more susceptible to them and
therefore leading to increased cellular proliferation. Thus, TRX
acts like an enhancement for growth factors and stimulates the
growth of cancer cells. In this investigation, we have used
immunocytochemical approaches to simultaneously determine
the expression and localization of both TRX and TRX-R in
neoplasms of the thyroid gland. Thyroid cancer is the second
most common malignancy following breast cancer in Kuwaiti
females. The incidence of thyroid cancer per every 100,000
females is 7.4 and constitutes ten percent of all common
malignancies. This retrospective study of thyroid cancers,
involving 111 female and 55 male patients, consisted of benign
colloid nodule (n=15), colloid goiter (n=14), multinodular
goiter (n=21), papillary oncocytic neoplasm (n=10), follicular
adenoma (n=16), follicular carcinoma (n=24), invasive
follicular carcinoma (n=18) and papillary carcinoma (n=48),
Immunohistochemical identification and localization of TRX
was performed using purified mouse anti-human TRX
monoclonal antibody. Expression of TRX-R was demonstrated
using an anti-human TRX-R antiserum prepared by
immunization of rabbits against purified human placental
thioredoxin reductase. The antiserum was assessed for
specificity by Western Blot analysis against purified human
TRX-R and human cell and tissue extracts and detected as
single 56K band of human TRX-R. The results from this
investigation show increased staining intensity of both TRX
and TRX-R in the cytoplasm and nuclei of thyroid cancer cells,
compared to normal thyroid tissue. Expression of increased
TRX immunoreactivity was found in 15% of the benign colloid
nodule cases, in 45% of colloid goiters, in 52% of multinodular
goiters, in 45% of papillary oncocytic neoplasm, in 30% of
follicular adenomas, in 65% of the follicular carcinomas, in
72% of the papillary and in 85% of all invasive follicular
thyroid carcinomas. Furthermore, increased levels of TRX
immunoreactivity positively correlated with thioredoxin
reductase (TRX-R) expression and localization. This enzyme,
involved in the reduction of thioredoxin, was also highly
expressed in thyroid cancer cells, reflecting that a large amount
of its thioredoxin substrate is also present. Of the 166 thyroid
cancer cases investigated, overexpression of TRX-R was found
in 12% of the benign colloid nodule cases, in 40% of colloid
goiters, in 50% of multinodular goiters, in 40% of the papillary

oncocytic neoplasms, in 30% of follicular adenomas, in 52%
of the follicular carcinomas, in 66% of the papillary and in
80% of all invasive follicular thyroid carcinomas. In the case
of invasive follicular carcinomas, the majority showed a
correlation between strongly positive thioredoxin and
thioredoxin reductase expression, and number of positive
lymph nodes. In conclusion, the correlation of TRX and TRX-
R immunoreactivity with advanced malignancy suggests a
positive association of enhanced expression of these two
proteins with the more aggressive tumour phenotypes. Such
tumours have a high proliferation rate, a low apoptosis rate and
an elevated metastatic potential, all of which can be influenced
by the actions of the thioredoxin—thioredoxin reductase system.
Results from this investigation also indicate that thyroid tumour
cells use thioredoxin as an autocrine growth stimulate.
Occurrence of oxidative stress within the cells induces TRX-R
release which, due to its anti-apoptotic activity, causes
inhibition of apoptosis, resulting in abnormal cell proliferation
initiating cancer development. Aggressive tumours display
intense immunoreactivity of thioredoxin and thioredoxin
reductase and due to the former, have a high proliferation rate
and low apoptosis rate. This indicates that increased TRX and
TRX-R expression is associated with tumourigenesis. In
addition, secreted TRX can also act as an extracellular growth
factor for both normal and tumour cells and enhance the
sensitivity of the cells to other growth factors. As such, this
study further emphasizes the potential benefits of anti-
TRX/TRX-R agents in cancer therapeutics in the treatment of
thyroid cancers.
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Assessment of overexpressed efflux pumps (EPs) is usually
conducted with the common EP substrate fluorochrome
ethidium bromide (EB) in the absence and presence of agents
that are believed to inhibit EPs and hence promote the
accumulation of EB. This method is conducted at room
temperature with a buffer of pH 7 and usually without any
source of metabolic energy. These conditions are far from
those under which EPs are expected to function optimally. The
semi-automated method to be presented utilises a buffer whose
pH ranges from 5 to 8, contains a source of metabolic energy
and is maintained at 37°C. These are conditions that favour
efflux and hence should be suitable for the study of EPs of
multidrug-resistant (MDR) bacteria. Accumulation of EB, its
efflux, and the effects of agents that increase accumulation and
inhibit efflux, has been followed on a real-time basis with the
aid of the Rotor-Gene 3000™ . The method has been applied
for the study of EPs of MDR strains of Escherichia coli,
Salmonella, Enterobacter, Enterococcus, Staphylococcus and
mycobacteria. Overall, whereas at pH 5 CCCP, PABN and
phenothiazines do not increase the accumulation of EB or
prevent its efflux under conditions that favor efflux, with
increasing pH, these agents cause increased accumulation of
EB, although the medium is highly supportive of efflux. The
results suggest that at low pH, the energy (protons) that is used
for driving efflux is supplied by the proton gradient, whereas
at high pH the needed protons are provided by metabolic
energy. Evaluation of the efflux pump of cancer cells was also
conducted by the same methodology. The results presented
show that the assessment and inhibition of efflux pumps of
cancer cells that render the cells immune to cytotoxic agents
can be conducted on a real-time basis with a degree of
precision not possible with flow cytometry. Moreover, because
of the capacity of the system, a large number of cell systems
can be evaluated and compared with any one run of the
method.
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AN ARTIFICIAL NEURAL NETWORK-BASED
EVALUATION OF TUMOUR BIOMARKERS FOR
THE PREDICTION OF NODAL SPREAD AND
PROGNOSIS OF BREAST CANCER

Shirin Ameiryan, Gajanan V. Sherbet, Wai L. Woo and
Satnam S. Dlay

School of Electrical, Electronic and Computer Engineering,

University of Newcastle upon Tyne, UK

The presence of tumour cells in the regional lymph nodes is
routinely employed to determine tumour spread and predict
prognosis. Minimally invasive methods to achieve this have
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been keenly sought. Many biomarkers have been identified
that appear to relate to the aggressive behaviour of cancer.
This study aims to assess four biomarkers using an Artificial
Neural Network (ANN) to predict the presence of metastatic
tumour in the regional lymph nodes and to predict 5-year
survival of patients with breast carcinoma. Evaluation of the
impact of individual markers on predicting outcome and
determining an optimum subset that can yield a high level of
prediction accuracy in both cases is another objective of this
study. The data set used for the analysis consists of four input
markers viz. DNA ploidy, S-Phase Fraction (SPF),
GOG1/G2M Ratio, oestrogen and progesterone receptor
expression status (ER/PR) and two corresponding outputs to
be predicted, one related to the nodal involvement and the
other to 5-year survival of patients. The results indicate that
amongst individual biomarkers, ER/PR provides the best
accuracy of performance for both survival and nodal
involvement of the tumour with 89% and 70% of accuracy
respectively. Inspecting the accuracy outcome of different
biomarker combinations for survival analysis, the best results
have been obtained from the two biomarker subset consisting
of SPF and G,G,/G,M ratio which provided 89% prediction
accuracy. In the case of nodal involvement prediction, the
three marker subset containing DNA ploidy, ER/PR and
GyG,/G,M ratio demonstrated the highest accuracy which is
73%. Hence, for predicting prognosis in breast carcinomas,
identifying two markers instead of all markers is sufficient to
obtain more accurate prediction for survival analysis whilst the
three-marker configuration is more suitable for nodal
assessment. In addition, when all four markers were
combined, the highest predictive accuracy is found to be 90%
for both survival and nodal prediction. These findings suggest
that ANN-based analysis commends itself as a highly accurate
method for the prediction of lymph nodes metastases and
prognosis.

The authors thank Dr C. Bartoli and Professor F. Cajone of
University of Milan for clinical collaboration.
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MECHANISMS OF RALT-DEPENDENT INHIBITION
OF ERBB SIGNALLING

Sergio Anastasi

Laboratory of Immunology, Regina Elena Cancer Institute,
Viale delle Messi D’Oro, 156-158 00158, Rome, Italy

RALT/MIG6/ERRFI-1 (hereafter referred to as RALT) is a
transcriptionally-induced feed-back inhibitor of receptors
belonging to the epidermal growth factor receptor family
(EGFR/ErbB1, ErbB2, ErbB3 and ErbB4). Overexpression of
RALT in cultured cells inhibits activation of ERK and AKT
downstream to ErbB receptors and attenuates the mitogenic
and transforming activity of ErbB oncoproteins. Conversely,
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RNAi-mediated knock-down of RALT expression in EGF-
treated cells causes a) extended duration of ERK and AKT
activation; b) higher expression of G1/S cyclins; c) increased
recruitment of cells into the mitotic cell cycle. Ralt null mice
show a fully penetrant skin phenotype, characterized by
aberrant proliferation of keratinocytes and enhanced sensitivity
to skin carcinogens. Consistent with studies in cultured cells,
skin lesions in Ralt null mice are reversed by Iressa, a
clinically used inhibitor of the EGFR kinase. Thus, RALT is
an essential negative regulator of ErbB signals and a potential
tumour suppressor.

Herein we present our most recent work aimed at clarifying
the molecular mechanisms which account for the essential role
of RALT in the regulation of ErbB signalling. RALT binds to
ligand-activated ErbB receptors via a region spanning aa. 325-
375 (EBR, ErbB-binding region). The EBR is necessary and
sufficient to inhibit the kinase activity of ErbB RTKs in in
vitro assays, as well as in intact cells. Deletion mutagenesis
studies indicate that the EBR binds to the -COOH lobe of the
kinase domain of EGFR, a region known to be essential for
the allosteric activation of the EGFR kinase induced by ligand-
driven receptor dimerization. The EBR function is
evolutionarily conserved, as the EBR module of the D. rerio
RALT ortholog is capable of suppressing human EGFR.

Surprisingly, we observed that RALT-bound EGFR
molecules undergo a seemingly normal endocytic traffic. This
appears to contradict the consolidated notions that EGFR
signalling is required for receptor down-regulation and
inhibition of EGFR kinase blocks receptor endocytosis. We
will present data supporting a role of RALT as effector of the
endocytosis of kinase-suppressed EGFR. A model entailing a
two-tiered mechanism of EGFR inhibition by RALT, namely
kinase suppression and receptor down-regulation, will be
discussed.
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FREE RADICALS AND CANCER

Jane Anastassopoulou

National Technical University of Athens, Chemical
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Biospectroscopy, Zorgafou Campus, 15780 Zografou,
Athens, Greece

It is well documented that lifestyle, environmental factors,
exposure to chemicals, radiation (UV, X-rays y-rays) and
metabolic abnormalities can induce oxidative stress leading to
the formation of free radicals, such as hydroxyl (HO"),
hydroperoxyl anions (O,"), peroxyl (OO"), organic carbon
radicals (R"), etc. Because of their very fast biochemical
reactivity, free radicals can damage directly or indirectly DNA
and then this damaged DNA, when in excess, can cause
mutations, which alter cell signalling pathways creating

cancer. The primary sites of attack are the heterocyclic purine
and pyrimidine bases. Several investigations, in vitro and in
vivo, have shown that the most important reaction in these
cases is the addition of hydroxyl free radicals to imidazole
rings of DNA, producing 8-OHdG, which also is used as a
biomarker. It was found that the amount of 8-OHdG is higher
in tissues of women with breast cancer than to those with no
cancer. Free radicals can also induce DNA strand breaks,
single (ssb) or double (dsb), which are characterized by the 3-
phosphoglycolate-ended fragments.

We have used micro-Fourier Transform Infrared
spectroscopy, an easy-to-use and non destructive technique, to
investigate the very early-stages of breast cancer through the
infrared spectra. Considerable changes were observed in the
spectra in the region 1650-1500 cm™' of amide I and amide IT
absorptions, as well as in the region of 1200-900 cm™!, where
the phosphate groups of DNA absorb. Spectral analysis allows
us to conclude that mapping of the spectra of breast tissues
could give us information about damages in the tertiary and
secondary structures of proteins and in particular the
functional groups of biological molecules, which are indicative
of early-stages of development of cancer.

For the early diagnosis (pre-diagnosis) and therapy of breast
cancer it is crucial to develop a non-destructive bioanalytical
technique, such as micro-FT-IR spectroscopy, to obtain images
of the breast, which are independent of breast shape and mass
density in order to detect lesions, which are difficult to scan
with the existing techniques.
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DNA TOPOISOMERASES - CELLULAR TOOLS
WITH HUGE IMPACT ON GENOME STABILITY

Kamilla Kristensen, Jakob M. Pedersen, Simon Bendsen,
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Lotte Bjergbaek and Anni H. Andersen

Department of Molecular Biology, University of Aarhus,
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DNA topoisomerases are ubiquitous enzymes which have
evolved to solve the topological problems generated whenever
the two DNA strands are separated to expose the encoded
genetic information. This is the case during DNA
transcription, where the separation of the strands is local and
transient, and during DNA replication, where the separation is
permanent.

Two types of topoisomerases exist, type I, including
eukaryotic topoisomerase I and type II, including eukaryotic
topoisomerase II. The enzymes remove topological problems
manifested as changes in the number of windings in the DNA
double helix, DNA interlinks, and DNA knots. Type I enzymes
operate by introducing a transient cleavage in one of the DNA
strands, whereas type II enzymes introduce a transient double-
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strand break. During the DNA cleavage event, the enzymes
become covalently linked to the generated DNA ends and
topological structures are solved by passage of intact DNA
through the breaks. After DNA passage, the breaks are
resealed and the enzymes leave the DNA or go through a new
catalytic cycle.

The covalently linked topoisomerase-DNA complex
generated as an intermediate in the catalytic cycle of DNA
topoisomerases presents a potential danger to the cell as the
breaks can become permanent if DNA tracking machineries
collide with the complexes. Balanced enzyme activities and
efficient repair systems are therefore crucial to avoid
genomic instability as a cause of topoisomerase action.
Advantage is taken of the intermediate topoisomerase-DNA
complexes by antitumor agents targeting DNA
topoisomerases. These drugs change the enzyme into a
cellular poison by stabilizing the complex, the result being
chromosomal fragmentation and cell death. Lack of
topoisomerase activity is another cause of genomic
instability. In this case accumulating, unresolved topological
structures may act as roadblocks and result in DNA breaks
during replication and transcription.

We are currently investigating the role of DNA
topoisomerases for global gene expression and the impact of
the enzymes for genome stability during replication. Aspects
of topoisomerase action and biological functions, as well as
implications for genomic stability will be discussed.
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S100A4, also called FSP1, belongs to the S100 family of
small (10-12 kDa), calcium binding proteins. The members in
this family have no known enzymatic activity, but undergo
conformational changes during calcium binding, opening
hydrophobic domains responsible for binding target proteins.
S100 proteins are expressed both intra-, and extracellularly, in
a cell- and tissue-specific manner. The evidence linking the
expression of S100A4 in cancer cells to increased metastatic
capacity is, after almost 20 years since its discovery, quite
convincing. In addition, numerous publications on clinical
material from several types of cancer have confirmed the
association between S100A4 expression in primary carcinoma
cells and a more severe prognosis. This was previously
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demonstrated in a panel of 349 early-stage breast cancer
biopsies, where expression of S100A4 was a stronger
prognostic marker than both lymph node infiltration and
hormone receptor status. Interestingly, both the intracellular
and extracellular version of the protein have been coupled to
increased metastatic capacity of cancer cells. Both versions
have been shown to induce MMP expression, and studies
suggest that extracellular SI00A4 activated NF-kB through an
as yet unknown receptor.

The mammary gland undergoes extreme morphological
changes throughout puberty. Hormones trigger the epithelial
cells to proliferate and invade the mesenchyme, giving rise to
a defined tree-like structure of ducts, with complex tissue
architecture, in a highly regulated branching morphogenesis.
Interestingly, the highly controlled branching morphogenesis
and the metastatic spread of breast carcinoma cells have
several similarities, they both require cell proliferation and
invasion of the surrounding extracellular matrix. In this study,
our goal was to elucidate the expression of SI00A4 in normal
breast tissue and to investigate whether S100A4 has a role in
the normal mammary development. Mammary glands from
mice and humans were analyzed for in vivo SI00A4 protein
expression by immunohistochemistry and RT PCR,
respectively. Furthermore, organotypic 3D cultures of primary
mouse mammary epithelial cells, and mammary epithelial cell
lines from mice, were employed as functional model systems.
We found S100A4 expressed in some mammary epithelial
cells and its mRNA expression peaked during the period of
ductal elongation in mice mammary gland. Using 3-
dimensional organotypic in vitro models and shRNA, we
furthermore demonstrated that both extracellular and
endogenously expressed S100A4 up-regulated MMP
expression, and contributed to a branching phenotype in
normal epithelial cells. We propose the stimulatory effects of
S100A4 on branching morphogenesis as an explanation as to
why S100A4 promotes a metastatic phenotype in early-stage
mammary carcinoma cells.
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Dynamic crosstalk between cell adhesion molecules,
extracellular matrix and soluble informative factors is
essential for cancer cell migration and invasion. Here, we
investigated the mechanisms by which the E-
cadherin/catenin complex and av integrin can modulate
insulin-like growth factor-I (IGF-I)-induced cell migration.
Human colon mucosa, human colon cancer cell lines, HT29-
D4 and HCT-8 derivatives that differ in their expression of
a-catenin were used as models. Interactions between E-
cadherin, av integrin and IGF-I receptor (IGF-IR) were
analyzed by co-immunoprecipitation and
immunolocalization experiments. The impact of these
interactions on cell mobility was determined by haptotaxis
assays. We report that av integrin, E-cadherin and IGF-IR
form a ternary complex in both cultured cancer cells and
human normal colonic mucosa. Alpha-catenin regulates the
scaffolding of this complex. IGF-IR ligation by IGF-I
induces the disruption of the complex and the relocalization
of av integrin from cell—cell contacts to focal contact sites.
This perturbation is correlated with the observed increase in
cell migration. These results suggest that regulation of the
av integrin/E-cadherin/IGF-IR scaffolding is essential for
the modulation of cell mobility. Its alteration could be of
major importance to sustain alterations in cell adhesion that
occur during cancer cell invasion and metastasis.
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ADVANCES IN THE TREATMENT OF
AMYOTROPHIC LATERAL SCLEROSIS (ALS)

E. Andreadou

Department of Neurology, Athens National University,
“Aeginition” Hospital, Athens, Greece

Motor neurone disease or amyotrophic lateral sclerosis (ALS)
is a progressive neurodegenerative disease that specifically
affects upper and lower motor neurones (MNs) and causes loss
of power and function of skeletal muscles, with an annual
incidence 0.3-2 per 100,000 population. The course of the
disease is relatively rapid, with an average duration of around
3.5 years. Death is most frequently due to respiratory failure.
Although the cause of ALS remains unknown, several
pathways have been implicated in disease pathogenesis
including glutamate mediated excitotoxicity, mitochondrial
dysfunction, neuro-inflammation, apoptosis, oxidative stress,
protein aggregation, aberrant axonal transport, and
autoimmunity.

The management of patients with ALS has changed rapidly
over the past 20 years. Although ALS is incurable, it is
treatable. Advances in understanding the biology of ALS has
led to the development of one marketed treatment, improved
clinical management of people with ALS, and many clinical
trials of novel therapies. This lecture will focus on recent

advances in the development of new pharmacological agents,
the combination of drug therapies, the new promising
treatment strategies such as the transplantation of stem cells
for the replacement of the damaged or lost MNs and the
symptomatic care of patients with ALS.

Until now, the only drug that has shown evidence of
neuroprotective effects in clinical trials in MND is riluzole.
The drug has only marginal effects on survival and quality of
life of ALS patients, as it prolongs survival by an average of
only 3-4 months. Although it is considered an antiglutamate
agent, its mechanism of action is obscure. In a recent study
we have confirmed the lower rate of disease progression after
treatment with riluzole, both in the spinal and the bulbar
subtype of ALS, without any significant impact on plasma
levels of the aminoacids glutamate and glycine. Our results
possibly indicate additional mechanisms of action of the drug,
besides its antiglutamatergic properties. Although many other
agents have been tried in ALS without clear benefit, several
new promising therapies are under development. Encouraging
data are available from human studies for several agents
including talampanel, tamoxifen, sodium phenylbutrate,
arimoclomol and lithium. However, recent results suggest that
addressing multiple components of ALS pathology in
combination therapies might be the most effective way of
tackling the disease. Combinations of anti-inflammatory and
anti-excitotoxic drugs as treatments in animal models of ALS
(mSOD1 mice) have been shown to be superior to application
of their single components alone. Recently, in a face II trial
the celecoxib-creatine combination was selected as preferable
to the minocycline-creatine combination for further evaluation,
although each of the three drugs individually has failed a
phase III trial in ALS.

Other therapies besides the administration of
pharmacological agents include viral vectors for gene delivery,
other therapeutic factors that reduce endogenous motor neuron
loss, minimize reactive astrocytosis and enhance connectivity
of new neurons with host circuitry, as well as training
regimens that modify these new spinal cord circuits. Moreover,
transplantation of stem cells (adult, embryonic or neural)
offers an intriguing strategy for slowing disease progression
and/or promoting recovery of function because engrafted cells
have the potential of replacing lost or dysfunctional neuronal
and glial cell types as well as non-neural elements which
contribute to recovery. Stem cell grafts can also provide
additional benefits, including neuroprotection, modification of
the immune response, reprogramming of endogenous stem
cells, generation of new bridges or lost circuitries and delivery
of therapeutic factors such as neurotrophic proteins and
missing gene products. However, stem cell therapy remains
entirely speculative at present. It is uncertain whether cell-
based therapies will succeed without firstly interrupting the
systemic disease process. Therefore progress in the field will
accompany understanding of the underlying disease-specific
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pathways and cell-replacement may need to be combined with
immunosuppressant or neuroprotective approaches.

More realistically at present, a multidisciplinary approach
can prolong survival and improve or maintain quality of life
of patients with ALS. Disease progression gives rise to severe
disability, respiratory impairment, speaking and swallowing
difficulties.

The management of respiratory impairment in patients with
ALS comprises ventilatory support. Assisted non-invasive
ventilation is usually provided by a bilevel positive pressure
device (BiPAP) and is a major advance in the management of
ALS, as it has a survival benefit much greater than that of
riluzole. Starting non-invasive ventilation is recommended
when patients with ALS have symptoms related to nocturnal
hypoventilation, frequently with dyspnoea and orthopnoea.
Tracheostomy ventilation is an option when non-invasive
ventilation is not able to compensate for respiratory
impairment; however it is beyond the means for most patients.
Swallowing difficulties lead to malnutrition and weight loss.
Since nutritional status is a risk factor for survival, nutritional
support is essential to the care of patients with ALS. Enteric
feeding maintains good nutrition and hydration, stabilises
weight, provides a way to give drugs, and might improve
quality of life. Enteric feeding can be done by nasogastric
tube, percutaneous endoscopic gastrostomy, or radiologically
inserted gastrostomy. Patients with ALS also develop deficits
that impair their ability to communicate. Development of
brain-computer interfaces that provide connection between the
brain and a computer can help to restore communication in
severely impaired patients, through voluntary regulation of
brain activity as a response to sensory stimulation.

Despite remarkable progress in understanding the
underlying biology, ALS is a progressive, devastating and
ultimately fatal disease and all patients will reach the terminal
phase of respiratory insufficiency, inadequate nutrition and
hydration and severe psychological distress. Consequently,
there remains a critical need to develop additional treatments
that will slow disease progression and ultimately turn ALS
into a long-term treatable illness. Until more effective, disease-
modifying therapies will be developed, improved clinical
standards of care will play a major role in survival and quality
of life of patients with ALS.
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MULTIPLE PATHS TO DRUG RESISTANCE
PHENOTYPE IN CHRONIC MYELOID LEUKEMIA
PATIENTS UNDERGOING IMATINIB MESYLATE
TREATMENT

Ravindran Ankathil, Mohd Khairi Zahry, Rosline Hassan,
Abu Dzarr, Hoh Boon Peng and Abdul Aziz Baba

School of Medical Sciences, Health Campus, University
Sains Malaysia, 16150, Kubang Kerian, Kelantan, Malaysia
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The introduction of Imatinib mesylate (Gleevec/Glivec) to the
therapeutic armamentarium has changed the current
management of Chronic Myeloid Leukemia (CML) patients.
Despite being the first line treatment for CML, resistance to
Imatinib is emerging as a real clinical problem in the
management of CML. Therapeutic resistance to Imatinib may
be primary or secondary. Resistance development is a
multifactorial phenomenon in patients with CML, mediated by
a diversity of mechanisms. There are two broad mechanisms
of resistance (1) BCR-ABL dependent and (2) BCR-ABL
independent. BCR-ABL dependent pathways include ABL
kinase domain mutations and BCR-ABL amplification. Data
on cytogenetic and molecular response of 42 CML patients
treated with Imatinib, at Hospital University Sains Malaysia
and the data on dHPLC based mutation analysis performed on
16 CML patients showing signs of disease resistance will be
presented. BCR-ABL independent pathways may include
several mechanisms. Various genetic and epigenetic alterations
are proposed as candidate mechanisms involved in BCR-ABL
independent pathways to IM resistance in CML patients and
these multiple paths to IM resistance phenotype will also be
discussed.
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SAHA ANTICANCER ACTIVITY THROUGH
DEREPRESSION EFFECT ON CRITICAL GENES IN
HPV CELL LINES

Gabriela Anton!, Lorelei I. Brasoveanu!, Anca Botezatu!,
Tancu Iulia', Stoian Mihai! and Natalia Cucu?

IStefan S. Nicolau -Institute of Virology, Bucharest;
2University of Bucharest, Romania

The interaction between DNA and histones is crucial for
modulating the accessibility of transcription factors to DNA
regulatory sequence. The chromatin structure is important for
transcription regulation, the balance between active or silenced
status being coordinated by the activity of enzyme effectors
involved in chromatin remodeling, which modify DNA (DNA
methyltransferase — DNMT) and histones (histone
acetyltransferase — HAT and histone deacetylase — HDAC).
New anticancer drugs are therefore currently targeting these
epigenetic factors by their inhibitors, aiming at reactivation of
the aberrantly silenced tumor suppressor genes. Current
experimental and epidemiologic data confirmed that the
human papillomavirus (HPV) is the causal agent in the
development of cervical carcinoma. Taking into account HPV
role in carcinogenesis, the aim of our study was to investigate
the antitumor effect of SAHA (suberoylanilide hydroxamic
acid, a histone deacetylase inhibitor) in cell culture models.
HPV immortalized cell lines CaSki and Hela and a low risk
HPYV cell line obtained from a cervical xenograft, were treated
with increasing doses of SAHA (0.5-2.5 uM) for 24 through
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48 h. We noticed that SAHA has an antitumor activity by
blocking cell proliferation and inducing tumor cell apoptosis
in HeLa and CasKi cell lines. p21(WAF1) and p53 expression
levels were higher at 2.5 uM/24h SAHA as appreciated in
real-time PCR. mRNA levels of Dnmtl were slightly
increased at the same concentration of SAHA and were
appreciated in the same conditions. By contrast, in IrHPV line,
DNMT1 activity seems to increase at 2.5 pM SAHA after 48
of SAHA treatment. An interestingly effect upon DNA
methyltransferases has been also observed. While DNMT1
mRNA levels slightly increased, DNMT3b immunoreactivity
presented a rather constant feature. The only affected enzyme
was DNMT3a whose immunoreactivity decreased significantly
at high SAHA concentrations.
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SIMPLE STRUCTURAL CHROMOSOMAL
ABNORMALITIES IN OVARIAN CANCER

Xristos Aravidis', Anna D. Panani', Zoi Kosmaidou? and
Aristides Antsanklis?

IThe Critical Care Department, Medical School of Athens
University, Cytogenetics Unit, Evangelismos Hospital,
Athens;

*Department of Genetics, Alexandra Maternity Hospital,
Athens University, Athens;

3First Department of Obstetrics and Gynecology, Alexandra
Maternity Hospital, Athens University, Athens, Greece

Ovarian cancer represents the leading cause of death among
patients with gynecological cancer. The identification of
chromosomal abnormalities is a useful strategy toward
understanding tumorigenesis and specific chromosomal
associations. Since single chromosomal changes might be
primary events implicated in the initiation of the neoplastic
process, the aim of the present study was to investigate the
presence of simple structural chromosomal changes in ovarian
cancer. Reviewing samples of ascitic effusions cytogenetically
studied in our laboratory by direct culture of tumour cells and
a G-banding technique, we found two cases with a diagnosis
of ovarian cancer, which presented simple chromosomal
abnormalities. The first case presented an abnormal clone of
cells with an acquired pericentric inversion of chromosome
9, inv(9)(pl1ql3), as a sole anomaly. The second case
presented simple chromosomal changes with involvement of
the Xq23 chromosomal region, while a translocation
t(X;11)(q23;q23) was also defined. The significance of the
acquired pericentric inversion 9 in the development of the
neoplastic process remains unknown. It is necessary, the
chromosomal regions Xq23 and 11q23 to be molecularly
further investigated in ovarian cancer. The documentation of
more ovarian cancer cases with simple chromosomal
abnormalities is considered of major importance facilitating

the identification of candidate genes involved in the
neoplastic process.
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TAUROLIDINE AND HONOKIOL: NOVEL
POTENTIAL ANTI-NEOPLASTIC AGENTS FOR
OSTEOSARCOMA THERAPY?

Matthias J.E. Arlt, Denise K. Walters, Patrick Steinmann,
Ingo J. Banke, Roman Muff, Walter Born and Bruno Fuchs

University Hospital Balgrist, Orthopaedic Research,
Forchstrasse 340, 8008 Zurich, Switzerland

Osteosarcoma (OS) is the most common primary bone cancer
and pulmonary metastasis the leading cause of death in OS
patients. The currently used chemotherapeutics exhibit severe,
toxic side-effects which may cause life-threatening conditions.
Thus, the development of novel agents with anti-metastatic
potential and reduced toxicity is essential. Honokiol, an extract
of the Magnolia tree, has recently been shown to have anti-
neoplastic properties against several malignancies including
multiple myeloma, breast, gastric and prostate cancer.
Taurolidine (active agent of Taurolin®) is a well-known broad
spectrum antibiotic that has been used for over 15 years for
the treatment of severe surgical infections. It has also recently
been shown to possess anti-neoplastic properties against a
variety of human cancers. Therefore, in the present study, we
investigated the therapeutic potential of these two novel
anticancer drugs in our OS models. In vitro, both compounds
showed pro-apoptotic and growth-inhibitory activity in a dose-
dependent manner against all 9 human and 2 murine
osteosarcoma cell lines tested. The ICy, values ranged between
8 and 16 pg/ml for honokiol and between 19 and 64 uM for
taurolidine. Subsequently, we examined the effects of honokiol
and taurolidine on OS metastasis in our two syngeneic OS
mouse models. Highly metastatic, lacZ-tagged LM8 and
K7M2 OS cells were injected s.c. into C3H mice and i.v. into
BALB/c mice, respectively. Treatment with honokiol (3
mg/mouse/day) significantly reduced lung and liver metastases
by 41% to 75% in both OS models. In contrast, treatment with
taurolidine (15 mg/every other day) enhanced experimental
K7M2 lung (1.7-fold) and liver (up to 50-fold) metastasis.
Also in the LM8 model, taurolidine treatment significantly
increased spontaneous LMS lung (up to 2.8-fold) and liver (up
to 20-fold) metastasis. Interestingly, dose-dependent severe
hepatic deformations and atrophies could be observed in
tumor-bearing as well as healthy mice upon treatment with
taurolidine. Histological examinations revealed that liver
lesions consisted of a multifocal fibrous thickening of the liver
capsule, which was most pronounced in the strongly atrophic
left median liver lobe. The Iliver deformations were
accompanied by up to 10 times increased blood serum levels
of the liver parameters ALT, AST and GLDH in the taurolidine
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treated mice. These data indicate for the first time an
unexpected, lung and liver metastasis promoting activity of
taurolidine, accompanied with severe liver deformations.
These organ-specific side-effects need to be taken into account
regarding clinical introduction of taurolidine in cancer
treatment. On the other hand, the natural compound honokiol
was shown to possess potent antineoplastic and antimetastatic
activity against osteosarcoma cell lines and may have potential
as a novel OS chemotherapeutic agent.

30
SCINTIGRAPHY WITH *"T¢- TEKTROTYD IN THE
DETECTION OF NEUROENDOCRINE TUMORS

Yera Artiko, Vladimir Obradovi¢, Nebojsa Petrovi¢,
Dragana Sobi¢, Smiljana Pavlovi¢, Bojana Popovié,
Djuro Macut and Svetozar Damjanovi¢

Institute for Nuclear Medicine, Institute for Endocrinology,
Diabetes and Metabolic Diseases, CCS, Belgrade, Serbia

Aim: The aim of the study is the detection of neuroendocrine
tumors with *™Tc-Tektrotyd, a radiopharmaceutical indicated
for the diagnosis of tumors with overexpression of somatostatin
receptors. Patients and Methods: Whole body scintigraphy was
performed in 66 patients up to 24h after i.v. administration of
740MBq *™Tc-Tektrotyd, as well as SPECT of particular
regions. Results: From 18 patients with neuroendocrine tumors
of unknown origin there were 14 true positive findings (TP) (8
with liver metastases, 6 with lung metastases, 4 with bone
metastases and one with mediastinal gland metastases), 4 false
negative findings (FN) (2 with liver metastases of the poorly
differentiated tumors, and two second with very small lung
metastases <1 cm). In 12 patients scintigraphy contributed to
the further management of the patients. In the group of 16
patients with gut carcinoids there were 8 TP (6 with liver
metastases), 4 true negative findings (TN) (after surgery), 2 FN
(after surgery, small lung metastases <1 cm) and 2 FP
(physiological accumulation of the activity in the bowel). In 8
patients scintigraphy contributed to the further management of
the patients. In the group of 14 patients with neuroendocrine
pancreatic carcinomas there were 8 TP (6 with liver metastases
and one with metastases in paraortal lymph nodes) and 6 TN
(somatostatinoma, insulinoma and carcinoid after surgery). In 6
patients scintigraphy contributed to the further management of
the patients. In the group of 12 patients with lung carcinoids
there were 8 TP (4 with liver, 2 with lung metastases and 2
with bone metastases), 2 TN (after surgery) and 2 FN (poorly
differentiated). In 4 patients scintigraphy contributed to the
further management of the patients. In the group of 6 patients
with gastrinomas (jejunal, paraduodenal and pancreatic) there
were 4 TP findings and two TN. In 4 patients scintigraphy
contributed to the further management of the patients. Overall,
the sensitivity of the method is 84%, specificity 88%, positive
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predictive value 95%, negative predictive value 64% and
accuracy 85%. Conclusion: These preliminary results show that
scintigraphy of neuroendocrine tumors with *™Tc-Tektrotyd is
a useful method in diagnosis, staging and follow up of the
patients suspected to have neuroendocrine tumors. It is also
helpful in the appropriate choice and monitoring of the therapy,
including radionuclides.
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THERAPY OF NEUROENDOCRINE TUMORS WITH
Y DOTA TATE -FIRST RESULTS

Vera Artiko, Vladimir Obradovi¢, Nebojsa Petrovi¢,
Dragana Sobié-Saranovié, Divna Pokié, Drina Jankovic,
NadeZda Nikoli¢, Bojana Popovi¢ and Svetozar Damjanovi¢

Institute for Nuclear Medicine, Institute for Endocrinology,
Diabetes and Metabolic Diseases Clinical Center of Serbia,
Laboratory for radioisotopes "Vinca", Institute for Nuclear
Sciences Vinca, Serbia

Aim: Preliminary results of the therapy of NETs with Y
DOTA TATE (Polatom, Poland) are presented. Patients and
Methods: We investigated 15 patients with various
neuroendocrine tumors. In all of them, together with other
laboratory analyses and imaging methods, scintigraphy with
somatostatin analogues was performed (in 3 with '''In
Octreoscan and in the other 4 with *™Tc¢ Tektrotyd) and a
high tumor was uptake observed. The therapy was performed
with 2-4,5 GBq °Y DOTA TATE per patient per one cycle,
by slow infusion in physiological liquid (150 ml/15
min).Between the cycles, there was a time delay of 6-8 weeks.
Thirty min before therapy, patients began receiving an infusion
of amino acids (arginine and lysine) for 4h. Before that, all
therapies with somatostatin analogues were withdrawn. 24h-
96 h after therapy, "bremsstrahlung" whole body imaging,
SPECT and particular planar images were performed with a
gamma camera. Results: Analysis of the "bremsstrahlung"
images showed uptake of the radiopharmaceutical in the liver,
but the most of the activity was observed in the regions of the
"hot spots" registered with previous ™Tc Tektrotyd and '''In
Octreoscan images. According to our results, after therapy, in
two patients progressive disease (PD), in seven stable disease
(SD), and in six partial remission (PR) occured. Up to now,
there were no major clinical side-effects in the hepatic
function. Transient pancytopenia occurred in two patients, and
impairment of kidney function in one. Conclusion: In spite of
insufficient data, beneficial effects on clinical symptoms,
hormone production and tumor proliferation were found,
without major clinical side-effects. Thus, according to these
preliminary results, treatment with Y DOTA TATE is a
feasible method and might be useful for the management of
patients with inoperable or disseminated neuroendocrine
tumors.
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SETUP AND CHARACTERIZATION OF ANIMAL
MODELS OF HEAD AND NECK CANCER IN
IMMUNOCOMPETENT RATS

Karine Aubry! and Michel Rigaud?

'E.N.T. Department and “Biochemistry and Molecular
Biology, Limoges University Hospital Center 2, Avenue
Martin Luther-King, 87000 Limoges, France

Setup of animal models of cancer is indispensable for pre-
clinic therapeutic assays. We developed a new animal
model of squamous cell carcinoma from a tumor induced
by 4-nitroquinoline-1-oxyde (4-NQO) by successive
tumoral grafts in Sprague Dawley immunocompetent rats
aged 21 days. Using the same protocol, a model of
mandible osteosarcoma was obtained by grafting
osteosarcoma tumors. These tumors were characterized by
pathological, immunohistochemical analysis and imaging
using positron emission tomography coupled with
computed tomography (PET/CT). They presented similar
characteristics as human ones. We report a therapeutic test
using bevacizumab (Avastin®) on osteosarcoma rat models.
Bevacizumab showed a statistically significant effect
(»<0.001) on development of osteosarcoma.

We propose a protocol to produce animal models of cancer
in immunocompetent rats.
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TPA SERUM LEVELS IN PATIENTS WITH
SUSPICIOUS SIGNS OF LUNG CANCER:
COMPARISON WITH OTHER TUMOR MARKERS
USED IN THIS MALIGNANCY (CEA, SCC, NSE,
CYFRA 21-1, CA 125, CA 199, CA 15.3 AND TAG-72.3)

M. Auge!, R. Molina!, J. M. Escudero', X. Filella!,
R. Marrades? and N. Vinolas?

Departments of 'Biochemistry, 2Pneumology and Medical
3Oncology Hospital Clinic, Barcelona, Spain

Tumor marker serum levels were prospectively studied in 267
patients with suspicious signs of lung cancer, being the final
diagnosis, in 58 patients with no malignancy (15 infectious,
43 non infectious diseases), 28 patients with malignancies
excluding lung cancer and lung cancer in the remaining 181
patients (146 NSCLC, 35 SCLC). Slightly high abnormal
serum levels were found in CEA 8,6%, CA 19.9 and CA 125
in 22.4%, NSE 0%, CYFRA 3.4%, TAG 72.3 12.1%, SCC
1.7%, CA 15.3 in 3.4% and TPA in 13.7% of the patients with
benign diseases. Significantly higher concentrations of TPA,
CA 199 and CYFRA 21.1 were found in patients with
infectious diseases than in other benign pathologies. (p=0.002,
0.01 and 0.02, respectively).

Tumor marker sensitivity was related to cancer histology
and tumor extension. Significantly higher NSE serum levels
and sensitivity was found in SCLC than in NSCLC (p=0.001).
SCC, CEA, CA 15.3 and CA 125 were also related to the
histological type, with significantly higher values in patients
with NSCLC (p<0.02 in all of them). CYFRA and TPA, show
a high concordance of results in patients with lung cancer, in
both NSCLC and SCLC (85.5% and 91.4%, respectively). The
best combination of tumor markers was CEA, CA 15.3 and
one cytokeratin in adenocarcinomas and CEA, SCC and one
cytokeratin in squamous tumors.
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ANTICANCER STRATEGIES TARGETING
TELOMERASE AND TELOMERES

C. Autexier'?, M.E. Brault!, P. Englebienne?, J. Fakhoury?,
R. Kieltyka?, N. Moitessier® and H. Sleiman?

Departments of 'Anatomy and Cell Biology, *Medicine,
3Chemistry, McGill University, Montreal QC, Canada

Infinite replicative potential requires telomere maintenance,
which, in most eukaryotic organisms, is mediated by
telomerase. Telomerase is a ribonucleoprotein that consists of
a catalytic reverse transcriptase TERT, associated proteins and
an integral RNA subunit (hTR in humans) that carries the
template to generate telomeres de novo. Eighty-five percent of
tumor cells maintain telomeres through an active telomerase
complex. Telomere dysfunction can lead to senescence or
apoptosis and impair the continued growth of immortal cancer
cell lines. Thus anticancer strategies which target telomerase
and telomeres are actively investigated.

An alternative to telomerase inhibition-based therapy
consists of targeting the integrity of telomeres rather than
telomerase activity. One of theses approaches has been
validated by us and others and consists of destabilizing
telomeres with a mutant human telomerase RNA (hTR)
template that dictates the synthesis of mutant telomere
sequences. Cell lines expressing a mutant hTR (MuAhTR)
exhibit increased sensitivity to chemotherapeutic drugs such
as DNA damaging or cytotoxic agents, manifested by
decreased cell proliferation. Consistent with the hypothesis
that MuAhTR expression engages a DNA damage response,
we found increased 53BP1 and ATM-P foci at the telomeres
by immunofluorescence in MuAhTR expressing cells
compared to cells not expressing MuAhTR. We are currently
analyzing the mechanisms implicated in the increased
sensitivity of these cells to drugs and the requirement for p53
activation. For example, treatment with doxorubicin leads to
altered cell cycle profile and apoptosis in one cell line. We are
also validating the specificity of MuAhTR-mediated telomere
destabilization in telomerase-positive cells. Since telomerase
is absent or weakly active in primary cells, we hypothesize
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that expression of a mutant hTR should minimally affect the
proliferation of primary cells.

Telomere integrity can also be compromised via telomere
disruption by G-quadruplex ligands. Such ligands typically
stabilize the G-quadruplex structures that can form at
telomeres. Such structures are poor substrates for telomerase
and several G-quadruplex ligands have been reported to
mediate antiproliferative responses in cancer cells. Molecules
with distinct structural features, unattainable using
conventional covalent synthesis, can be generated using
supramolecular self-assembly, and would be particularly
useful for targeting higher-order biological motifs such as the
G-quadruplex. The generation of such a molecule, and
evidence that it is an efficient G-quadruplex binder and
telomerase inhibitor will be discussed.
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EURYCOMANOL FROM EURYCOMA LONGIFOLIA
JACK EXHIBITS ANTIPROLIFERATIVE ACTIVITY
ON HUMAN BREAST CANCER CELLS MCF-7 VIA
APOPTOSIS INDUCTION

Tee Thiam Tsui', Cheah Yew Hoong', Meenakshii
Nallappan? and Hawariah Lope Pihie Azimahtol'

'School of Biosciences and Biotechnology, Faculty of
Science and Technology, Universiti Kebangsaan Malaysia,
43600 UKM Bangi, Selangor;

2Department of Biology, Faculty of Science, Universiti Putra
Malaysia, 43400 UPM Serdang, Selangor, Malaysia

The present study investigated the antiproliferative effect,
mode of cell death and the mechanism of action of
eurycomanol, a quassinoid from the root of Eurycoma
longifolia Jack on the human breast cancer cell line MCF-7.
Eurycomanol exhibites cytotoxic activity towards MCF-7
(IC5;=15.23+0.66 pg/ml) and is less sensitive against a normal
breast cell line MCF-10A (IC5y=66.31+0.47 ug/ml). Based on
the ICs, values obtained, eurycomanol displayed a certain
extent of cytoselectivity towards normal breast cells. The
antiproliferative activity of eurycomanol was due to apoptosis
induced in MCF-7 cells and not necrosis. This was
demonstrated by the Hoechst 33258 nuclear staining assay,
Tdt-mediated dUTP nick end labeling assay (TUNEL), and
double staining (mixture of Hoechst 33258 and propidium
iodide). The apoptotic index was found to increase from 0% at
0 h, to ~50% by 24 h and then to >75% after 72 h. The
eurycomanol-treated MCF-7 cells also showed typical
apoptotic morphology such as DNA fragmentation, cell
shrinkage, and nuclear condensation. The apoptosis triggered
by eurycomanol in MCF-7 cells was associated with the
down-regulation of the antiapoptotic BCL-2 protein
expression, but not with BAX and p53. BCL-2 protein
expression levels decreased 2 h after treatment with
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eurycomanol, and remained lower than controls throughout the
experiment, resulting in a shift in the BAX to BCL-2 ratio
which eventually induced disruption of the mitochondrial
membrane potential thus favouring apoptosis. Next, the
processing of the 35 kDa executioner procaspase-7 was
detected, but initiator procaspase-9 was found not to play a
role in caspase-7 activation in MCF-7 cells. Active caspase-7
then cleaved and inactivated poly (ADP-ribose) polymerase
(PARP-1), resulting in nuclear fragmentation. These results,
therefore, suggest eurycomanol exerts antiproliferative effects
on MCEF-7 cells by inducing apoptosis through the down-
regulation of BCL-2 protein levels, increased BAX to BCL-2
ratio, activation of caspase-7 and inactivation of PARP-1,
without the involvement of p53 and caspase-9.
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NANOTECHNOLOGY APPLICATIONS IN siRNA AND
ANTISENSE DELIVERY TO SILENCE MDR1 AND
EGFR IN RESISTANT BREAST CANCER CELLS
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Sh. Fouladdel'2, F. Talaee!?, A.R. Nomani!?, T. Gazori'?,
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"Molecular Research Lab., Department of Pharmacology and
Toxicology, 2Medical Nanotechnology Research Center,
3Department of Pharmaceutics, “Department of Medicinal
Chemistry, Faculty of Pharmacy, >Department of Medical
Biotechnology, Faculty of Advanced Medical Technologies,
Tehran University of Medical Sciences (TUMS),
6Department of Biochemistry, IBB, University of Tehran,
Tehran;

"Cellular and Molecular Research Center, Faculty of
Medicine, Golestan University of Medical Sciences, Gorgan,
Iran

Drug resistance has been an important obstacle in cancer
chemotherapy for many years. Advances in nanotechnology
applications for gene and drug delivery open new hopes to
overcome the old problem of drug resistance in cancer cells.
For many years, chemical and biological compounds have
been investigated to reverse mdrl over-expression that is the
most important cause of failure of chemotherapy in different
cancers. There is a high homology between the P-gp, encoded
by mdrl gene, and the cytochrome p450 3A4 (CYP 3A4), that
is essential for metabolism of certain endogenous and
exogenous compounds. In addition, over-expression of certain
genes such as EGFR, a proto-oncogene that induce cell
proliferation, in cancer cells significantly decreases the
efficiency of anticancer drugs. Nanotechnology has employed
tiny structures including liposomes, polymers or dendrimers
at nanoscale to combat cancer cell proliferation. Recently
many research centers have jointly investigated applications of



Abstracts of the 8th International Conference of Anticancer Research, 17-22 October 2008, Kos, Greece

nanoparticles loaded with siRNA or antisense with or without
anticancer drugs to enhance therapeutic efficiency of
chemotherapy in mdrl and/or EGFR over-expressing cancer
cells. Several new dihydropyridines as P-gp reversal
compounds were synthesized and evaluated in vitro on human
breast cancer T47D cells resistant to Tamoxifen and cross
resistant to Doxorubicin. Two of these compounds showed
partial P-gp reversal activity in human breast cancer T47D
cells using various methods including MTT assay, Rh123
accumulation/efflux assay by flow cytometry, RT-PCR, and
immunocytochemistry. Also, new drug delivery systems, were
prepared and evaluated using nanoparticles with different
structures containing siRNA and antisense to down-regulate
the mdrl and/or EGFR mRNA in the same resistant T47D
cells. We used the MTT assay, RT-PCR and flow cytometric
analysis of cell cycle and apoptosis induction to assess the
response of parent and resistant T47D cells with or without
transfection with siRNA or antisense to Doxorubicin. The
results of RT-PCR studies indicated significant reduction (up
to 90%) in both mdr1 and EGFR mRNA in cancer cells. The
effect of Doxorubicin has also increased significantly (up to
35%) in the MTT assay although at less extent to mRNA
reduction. Flow cytometric analysis showed significant S
phase arrest by DOX in mdrl silenced versus G,/M arrest by
DOX alone and different levels of apoptosis versus necrosis in
treated resistant cells compare to RPMI control. In conclusion,
the new gene and drug delivery systems using nanotechnology
can improve cancer chemotherapy at a great extent.
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EFFECTIVENESS OF NEOADJUVANT
CHEMOTHERAPY IN JAPANESE PATIENTS WITH
COLORECTAL CANCER LIVER METASTASES

H. Baba, T. Beppu, M. Watanabe, H. Komori,
N. Hayashi, E. Toyama, K. Horino and H. Takamori

Department of Gastroenterological Surgery, Graduate School
of Medical Sciences, Kumamoto University, Kumamoto,
Japan

Background: Patients (Pts) with colorectal liver metastases
have a poor prognosis even after curative resection because of
high incidence of recurrence in the remnant liver and thus may
benefit from preoperative chemotherapy and curative
resection. However, neoadjuvant settings of chemotherapy for
pts with CRC liver metastases have not yet been established
in Japan and need to be assessed. Methods: Pts with CRC liver
only metastasis initially unresectable were eligible for the
single institute, non-randomized phase II trial. Eligible criteria
were synchronous or metachronous liver metastases, primally
unresectable, organs function preserved, and PS less than 2.
Pts received FOLFOX for 6-8 cycles preoperatively. Clinical
response, adverse effects, histopathological analysis of tumoral

and nontumoral liver, primary lesion and lymph nodes and
survival data were assessed. Results: Sixty pts with colorectal
liver metastasis were admitted to our hospital from May 2005
to March 2008. Of those, 35 pts initially unresectable received
FOLFOX and 17 pts turned out to be respectable after a
median of 7.5 cycles of FOLFOX and underwent hepatectomy,
and 8 pts also had primary tumor resection. There was no
severe perioperative complication, and intra-operative
increased bleeding. Mean number of tumors was 6.8 and mean
tumor size reduced form 5.8 cm to 3.5 cm. Clinical and
histopathological response rates were 81.0% and 29.2%,
respectively. Complete tumor necrosis of liver metastases was
observed in 2 pts and of primary tumor was in 1 pt. Half life
time of CEA in responder and nonresponder was 17.9 and
38.5 days, respectively. Two-year progression free and over all
survival rates was 50% and 100%, respectively. Conclusion:
These data suggest that FOLFOX can be safely administered
for Japanese as an neoadjuvant setting in CRC liver metastases
without increasing perioperative complications. Moreover,
high response, respectability, and superior survival data were
obtained with this preoperative chemotherapy and
keratectomy, suggesting that a future nationwide clinical trial
can be warranted.
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MELANOMA VS. NEVI PROBLEM IN
THE EYES OF THE TRANSCUTANEOUS
ELECTRODYNAMIC IMAGING

Yurii E. Babich, Eduard A. Bakai and Maya A. Nuzhdina

Centre of Biomedical Electroengineering, Kiev, Ukraine

Purpose: Further development of early diagnostic criteria of
malignancy. Materials and Methods: Our approach was based
on analysis of initial and hypoxia-induced electrical dynamics,
which reflects relative metabolic differences between the
tumour and its microenvironment at the background of the
adjacent tissues. We have developed a new functional imaging
modality of broad application — transcutaneous electrodynamic
introscopy (TEI), which enables in vivo non-invasive 3-4D
visualization (extremely low-intensive electromagnetic fields
are used) of the integral spatial electrobiochemical dynamics
in normal conditions and pathology. Adequate resolution (less
than 1 mm) had already enabled us firstly (20 years ago) to
non-invasively read and monitor the skin electrical landscape
(SEL) and discover a new class of initial and induced spatial
and temporal phenomenological features (reflecting in vivo
deep processes of tissue metabolism and intercellular
signalling), which may be used as novel diagnostics signs, as
for real-time assessment of individual reactions and thus for
purposes of targeted/controlled therapy. Currently, we are
using a portable experimental TEI setup designed for
investigation of superficial tissues, specifically for chosen
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model objects, i.e. directly visible ones: cutaneous melanoma
and nevi. This TEI setup enables the tissue (scan-area 32x64
mm) to be scaned simultaneous in six spectral electrical
bioimpedance/potential parameters of the tissue at 1 kHz — 1
MHz-band, making thus possible tissue characterization at
tissue, cellular and sub-cellular levels. Fifteen healthy
volunteers, thirteen nevi and seven malignant melanomas were
investigated. The hypoxic test, e.g. simple breath-holding for
20-60 s, was used as contrast factors (various mild
physicochemical factors and that of X-ray therapy were
studied before). Results: No abnormal reactions to the hypoxia
test were registered in healthy subjects nor in most of those
with nevi. Noticeable hypoxia induced SEL dynamics were
registered in all melanomas. Distinct SEL local changes
appeared one by one around the pigmented zones, thus making
visible the tumours’ true microenvironment. The hypoxia test
also revealed prospective metastasis, i.e. remote areas of
supposedly chronic or transient hypoxia with characteristic
relaxation times (specifically in comparison with those of the
tumour microenvironment). A coherent zone of abnormal
mitochondrial electropotential was also detected. The zone
crossed the area of supposed metastasis and had an epicentre
inside the melanoma. Under the test circumstances, the zone
was of less variable character. It was also possible to trace
phase differences between intercellular media, cellular
membranes and sub-cellular responses to the tests. Suspicious
SEL changes were also registered in 3 out of 13 nevi, e.g.
sound spatially directed dynamics taking its start from the nevi
boundary. Subsequent histological analysis was effective
enough to confirm only the TEI-revealed heterogeneities of
the primary melanomas. Conclusion: TEI demonstrates an
intriguing ability to reveal in vivo a unique set of basically
important anatomic and particularly functional features which
may be used both for: (i) earlier tumour and metastasis
diagnosis and, (ii) for targeted therapy (providing an effective
biofeedback for real-time assessment of individual sensitivity
to therapeutic factors). Any proposition as to joint research
particularly that aiming to identify the TEI findings (e.g. with
the aid of PET, sMRI, in vivo confocal laser imaging
techniques) would be highly welcomed.
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MITOCHONDRIA AND CANCER: PROSPECTS FOR
NOVEL THERAPEUTIC TARGETS

Gyorgy Baffy
Harvard Medical School and VA Boston Healthcare System,
Boston, MA, USA

Acquisition of mitochondria was a defining step in the
evolution of eukaryotic cells. Mitochondria regulate pivotal
cellular functions such as metabolism, bioenergetics, and
programmed cell death. Along with this evolutionary milestone,
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cancer has taken a seemingly inherent position in our life.
Selfishly defiant of the rules of multicellular existence, cancer
cells may hijack all the robust homeostatic functions of higher-
level organisms. By defining aerobic glycolysis, Warburg was
the first to link mitochondria and cancer, but the importance of
altered energy metabolism in cancer cells has not been fully
appreciated for a long time. Recent advances have transformed
our concept on the role of mitochondria in cancer cells and
invite a review of new approaches for metabolic targeting of
cancer cells including aerobic glycolysis and beyond.

In contrast to high-yield oxidative phosphorylation,
glycolysis provides high-rate ATP production with a selective
advantage to rapidly growing cells that compete for shared
resources. Also, excess lactate production may promote
interstitial acidification and invasiveness. Moreover, glycolysis
may improve redox control via the pentose phosphate cycle (a
major source of NADPH). Based on these considerations and
experimental validation, inhibitors of hexokinase (e.g., 3-
bromopyruvate, 2-deoxyglucose, lonidamine) have entered
pre-clinical and clinical testing, while additional research is
focused on molecular regulators of the metabolic and
bioenergetic phenotype in cancer cells.

One of the metabolic regulators is hypoxia-inducible factor
(HIF)-1, a transcription factor commonly activated in cancer
cells even in the absence of overt hypoxia. By activating
pyruvate dehydrogenase (PDH) kinase (PDK), HIF-1 blocks
pyruvate entry to the Krebs cycle and limits mitochondrial
electron transport. Recent studies indicate that cellular energy
metabolism is also regulated by the tumor suppressor p53. By
gene-level suppression of glycolysis (TIGAR) and promotion
of electron transport (SCO2), p53 shifts ATP production back
to the mitochondria. Thus, successful adaptation of energy
metabolism in cancer cells is linked to purposeful restraint of
mitochondrial respiration, while tumor suppression may rely
on an opposite action.

To fully understand the impact of ‘mitochondrial neglect’ in
cancer cells, it is also important to recall that mitochondrial
electron transport is a major source of intracellular reactive
oxygen species (ROS) and cancer cells often struggle with
increased oxidative stress. Thus, decreased mitochondrial ROS
output may be another benefit of aerobic glycolysis. This is
well illustrated by the PDK inhibitor dichloroacetate (DCA),
which enforces mitochondrial flux of pyruvate, inducing
apoptosis of cancer cells via increased ROS production and
caspase activation.

Our recent observations on the role of mitochondrial
uncoupling protein-2 (UCP2) in cancer cells provide a new
aspect to the metabolic adaptation of cancer cells. UCP2 is a
mitochondrial anion carrier protein located in the inner
membrane along with the respiratory complexes. By mediating
proton leak, UCP2 controls the rate of superoxide production
and acts as a potent suppressor of oxidative stress. Cancer
cells may exploit this effect and increased UCP2 expression
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has indeed been linked to advanced neoplastic changes and
chemoresistance. We found that overexpression of UCP2 in
colon cancer cells inhibits ROS accumulation and apoptosis
induced by cytotoxic treatment. The protective effect was also
observed in tumor xenografts. By contrast, UCP2 silencing
appears to enhance the efficacy of chemotherapy. Also, UCP2
overexpression interferes with post-translational modification
of p53 and preferentially induces the glycolytic phenotype.
Accordingly, inhibition of UCP2 modulates energy
metabolism in cancer cells and this approach may be
considered in combination treatment of chemoresistance.

In summary, recent advances confirm that oncogenic and
metabolic regulatory pathways are strongly interconnected.
New therapeutic strategies may become available through
better understanding of metabolic and energetic adaptation of
cancer cells, with a particular attention to the role of
mitochondria in this process.
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IN VITRO MODELING FOR THE EVALUATION OF
Lu-177 ANTISENSE RADIOTHERAPY

Ethan R. Balkin', Fang Jia??, William H. Miller’# and
Michael R. Lewis??#

"Veterinary Pathobiology, University of Missouri-Columbia,
Columbia, MO, USA;

2Veterinary Medicine and Surgery, University of Missouri-
Columbia, Columbia, MO, USA;

3Research, Harry S Truman Memorial Veterans’ Hospital,
Columbia, MO, USA;

“Nuclear Science and Engineering Institute, University of
Missouri-Columbia, Columbia, MO, USA;

SMissouri University Research Reactor, University of
Missouri-Columbia, Columbia, MO, USA

The protein product of the B-cell lymphoma/leukemia-2 (bcl-
2) proto-oncogene in non-Hodgkin’s lymphoma (NHL) is a
dominant inhibitor of apoptosis. In aggressive lymphoma,
large cohort studies have shown that the overexpression of the
bcl-2 gene correlates strongly with resistance to radiation and
chemotherapy, increased survival of cancer cells, high relapse
rate, and poor cause free survival rate or disease free interval.
Thus, patients who are found to overexpress bcl-2 might
respond better to alternative treatments like targeted
immunotherapy, radioimmunotherapy, or antisense therapy, all
of which act through mechanisms that down-regulate bcl-2.

Human NHL also expresses Type 2 Somatostatin Receptors
(SSTR2) in approximately 87% of cases. Previous work
indicates that '""Lu-DOTA-Tyr3-octreotate provides effective,
selectively targeted radiotherapy in human SSTR expressing
tumors. Furthermore, this peptide is an attractive vehicle for
delivery of other tumor-targeting agents, such as those
designed to act against bcl-2.

In vitro uptake, efflux, proliferation and viability assays are
designed to assess the bcl-2 mRNA targeting of a '7"Lu-
labeled bcl-2 antisense peptide nucleic acid (PNA)-Tyr?-
octreotate conjugate against the human NHL cell line Mec-1
in suspension culture. In vitro cell uptake and efflux was
evaluated by assaying the !'""Lu-labeled anti-bcl-2 PNA-
peptide conjugate. The percent uptake of the total radioactivity
was found to increase from 1.1+0.5% at 1 min to 2.5+1.1% at
4 hr. The percent retention versus time was found to decrease
from 71.0+£8.5% of the cell-associated radioactivity at 1 min
t0 29.5+2.6% at 4 hr.
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ARSENIC INDUCED APOPTOSIS IN THE
LYMPHOCYTES OF INDIVIDUALS EXPOSED TO
ARSENIC THROUGH DRINKING WATER IN WEST
BENGAL, INDIA

Apurba K. Bandyopadhyay, Nilanjana Banerjee and
Ashok K. Giri

Molecuar and Human Genetics Division, Indian Institute of
Chemical Biology, Kolkata- 700 032, India

In West Bengal, India, more than 6 million people in nine
districts are exposed to arsenic through drinking water. It is
regarded as the greatest arsenic calamity in the world.
Arsenic is a well-documented human carcinogen, which does
not induce cancer in any other animal model. Interestingly, at
lower concentrations, arsenic is known to induce apoptosis
in various cancer cell lines in vitro. We have studied
apoptosis in human peripheral blood mononuclear cells
(PBMC) of arsenic exposed skin lesion individuals by
annexin V-FITC staining and compared it with that in
unexposed individuals. The percentage of apoptotic cells in
individuals with skin lesions was significantly higher
(p<0.001) in comparison to unexposed individuals. In the
exposed individuals with skin lesions, there were elevated
levels of intracellular reactive oxygen species (ROS),
mitochondrial membrane permeability and increased
cytochrome c¢ release, leading to increased downstream
caspase activity. Arsenic-induced DNA damage was
confirmed by DNA ladder formation and confocal
microscopy. These findings suggest that chronic arsenic
exposure causes cell cycle arrest at the G1-phase. Arsenic
causes significant DNA damage, and DNA damage is known
to trigger apoptosis. Results of DNA laddering and confocal
microscopy confirm that chronic arsenic exposure leads to
DNA damage and thus might lead to enhanced apoptosis in
the exposed group. Cell apoptosis is a normal physiological
process by which correct functional cellular populations are
maintained, by removal of cells with abnormal genetic
information. Arsenic, like some other metals, plays a dual
role in that they have apoptotic effects on the cells but also
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contribute to cell transformation and carcinogenesis. The
exact mechanism of how this switching occurs is not known
yet. It may so happen that increased apoptosis of certain
immune cells, such as NK cells and cytotoxic T-cells, could
impair the immune surveillance against cancer in various
organs and thus explain the increased risk of cancer. Another
possible explanation is that metals under certain conditions
cause greater apoptosis, but it is not known whether this
apoptosis induced by the metal is a perfect process or an
imperfect process. An imperfect apoptotic process might
result in the escape of cells that would be potentially
carcinogenic. This may be true in the case of arsenic-induced
apoptosis also, which ultimately leads to the various types of
cancer. Further research is required to determine exactly
whether increased apoptosis of immune cells or defective
apoptosis is responsible for arsenic-induced cancer of skin
and other internal organs.
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THE BANERJI PROTOCOLS: THE REGRESSION OF
MALIGNANT TUMOURS BY A NON-INVASIVE AND
NON-TOXIC ORAL MEDICAL APPROACH

Prasanta Banerji and Pratip Banerji

PBH Research Foundation, 10/3/1 Elgin Road, Kolkata-
700020, India

Background: Although there is significant improvement of
treatment outcomes of most malignant tumours by
conventional therapy, in many neoplasms, particularly
oesophageal, brain and lung tumours, there is still a
persistent grim outlook of conventional therapy results. To
obviate this long lasting problem, we have treated many
patients belonging to this group with ultra diluted medicines
(under Government-regulated standard pharmacopeias in
different countries) which are commonly used in
homeopathic practice. In the course of our relationship with
various scientific bodies, we have previously presented
before the NCI, USA, a Best Case Series on Cancer, which
was unanimously accepted by the Advisory Panel. The
outcome of our treatment with these ultra-diluted medicines
is described here. Materials and Methods: During the past
year, we have treated 1132 malignant tumour cases
belonging to these categories, in our busy clinic located in
Kolkata, India: 689 cases of brain tumours were treated with
Ruta 6 and Calcarea Phosphorica 3x; 367 lung cancer cases
were treated with Kali Carbonicum 200c and 76
oesophageal carcinoma cases were treated with Condurango
30c. All available clinical, histological and radiological
records for diagnosis and follow-ups were analyzed.
Results: Complete regression was noted in 32% cases of
brain tumours, 22% lung cancer cases and 28% oesophageal
carcinoma cases and we are aiming to discontinue their
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treatment. Conclusion: At present in our clinics in Kolkata,
India, we use these ultra-diluted medicines as the sole
specific therapy in cases of malignant tumors, with
encouraging results. From our results, it is apparent that
these medicines can also be given as an adjunct therapy in
other countries in all such malignant cases where
conventional therapy fails. We will present here some cases
of lung, brain and oesophageal malignancies treated solely
by the Banerji Protocols to show the remarkable efficiency
of these ultra-diluted medicines.
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FUNCTIONAL MODULATION OF DENDRITIC
CELLS AND THEIR PRECURSORS IN THE TUMOR
MICROENVIRONMENT

J.A.M. Barbuto, P.C. Bergami-Santos, A.P.S. Azevedo,
R.B. Baleeiro and M. Tregia

Department of Immunology, Institute of Biomedical
Sciences, University of Sao Paulo, Av. Prof. Lineu Prestes
1730, 05508-000 - Sao Paulo, SP, Brazil

Dendritic cells (DC) have a unique role in the establishment
of immune responses. Their ability to recognize the “status”
of the environment and translate it into specific activation
signals for clonally selected lymphocytes allows the
immune system to react appropriately to microbial
challenges at the same time as it tolerates innocuous
antigens. Accordingly, the decision to tolerate or to react
against tumor cells should also depend on the DC reaction
to the tumor microenvironment. Since clinically significant
tumors frequently generate potentially activating signals for
DC, which, in turn, should trigger an immune reaction
against tumors, the development of progressive cancer in
immunocompetent individuals could be a sign of an altered
DC activation. Indeed, we show here that the antigen-
presenting cells’ phenotype (expression of HLA-DR, S100,
CDla, CDll1c, CD14, CD68, CD80, CD86 and CD83)
within tumors was altered, with an imbalance between
macrophages, immature and mature DC, a phenomenon that
could be correlated to the pattern of cytokine secretion (IL4
and TNF-alpha) within the tumor environment.
Furthermore, the analysis of the differentiation of cancer
patients’ monocytes into DC suggested that this
phenomenon was not restricted to the tumor site.
Monocyte-derived DC from cancer patients also presented
an altered membrane phenotype and responded poorly to
environmental challenges found in cancer, as low local pH,
jaundice or the presence of tumor cells. The mechanisms
responsible for these phenomena still need to be
characterized, but preliminary data suggest that they may
depend on low levels of phosphorylated STAT-1 in cancer
patients’ DC.



Abstracts of the 8th International Conference of Anticancer Research, 17-22 October 2008, Kos, Greece

44
NOSCAPINE INHIBITS PROSTATE CANCER

Israel Barken

Prostate Cancer Research and Education Foundation, La
Mesa, CA, USA

Background: Noscapine, a non-toxic, alkaloid and common
constituent of cough medicine, stabilizes tubulin. It inhibits
the growth of several human and murine neoplasms, with no
significant toxicity. Its effect on prostate cancer has not been
evaluated. Materials and Methods: Noscapine was
administered orally (300 mg/Kg per day) for 56 days to PC3
humans prostate cancer-bearing immunodeficient mice (n=10).
Immunodeficient control mice (n=10) received only diluent in
an identical regimen. Results: Mean total tumour weight was
0.42+0.23 g and 0.97+0.31 g (p<0.001) in the noscapine
treated group and the control group, respectively, without
evidence of toxicity. Metastases occurred less frequently in the
treatment than the control group (30% vs. 90%; p<0.05).
Conclusion: Oral administration of noscapine limited tumour
growth and lymphatic metastasis of PC3 human prostate
cancer in this mouse model, supporting its therapeutic
potential as a nontoxic and easily administered treatment for
metastatic cancer.
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EXPRESSION PATTERN OF THE UBIQUITIN C-
TERMINAL HYDROLASE IN RAT COLON AND THE
HUMAN COLON CARCINOMA CELL LINE HT-29

Torsten Bartz, Juergen Bartel, Anja Soete,
Elzbieta Charkiewicz and Antonios Kyriakopoulos

Helmholtz Centre Berlin for Materials and Energy,
Department” Molecular Trace Element Research in the Life
Sciences”, Glienicker Str. 100, D-14109 Berlin, Germany

The ubiquitin proteasome system (UPS) contains the
components for one of the major mechanisms for the
regulation of protein levels in eukaryotic cells. Simplified,
protein designated for degradation forms a complex with
chains from ubiquitin or polyubiquitin and the complex is
transferred to the 26S proteasome under contribution of
several enzymes, where — after removal of the ubiquitin — the
targeted protein is cleaved. A member of the family of the
deubiquitinating enzymes (ubiquitin c-terminal hydrolase
isozyme L3; UCH-L3), is suggested to have anti-apoptotic
properties, and autoantibodies were detected in sera from
colon cancer patients.

We have recently demonstrated altered expression profiles
of UCH-L3 in hepatocytes grown under conditions of
moderate, non-toxic oxidative stress and in rat livers exposed
to oxidative stress by selenium deficiency. Here we

investigated the expression pattern of this enzyme in colons
obtained from rats with varying selenium status and the colon
cancer cell line HT-29 cultured in the presence of various
metal ions.

Therefore cells were incubated individually with high
concentrations of molybdenum, manganese, selenium,
cadmium, or other metals for 72 hour each. As determined by
tetrazolium assay the applied concentrations lead to minor cell
proliferation. Harvested cells and colon tissues from selenium
adequate or selenium deficient rats were homogenised and
UCH-L3 was detected by western blotting and
immunochemistry.

By using beta-actine as an internal standard our results
showed that the expression of UCH-L3 was elevated in HT-29
cell line and selenium deficient colon tissue about 1.5-fold
compared to rats fed with an adequate selenium diet.
Admittedly this increase was much lower then that caused by
the incubation with high concentrations of manganese (4-
fold). A possible explanation might be the involvement of
manganese in the protection against reactive oxygen species
as a compound in the superoxide-dismutase.

Although further investigations will be needed to
understand the involvement of UCH-L3 in selenium’s cancer
protective effects, we propose that selenium deficiency causes
at least two changes in the cell that can lead to cancer in the
end: Primary a reduction in the protection against specific
oxidants by the loss of selenoproteins. And secondly the
induction of UCH-L3 would prevent a removal of oxidatively
damaged cells by apoptosis.
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ANTI-ANGIOGENIC ISOFORMS OF VEGF —
A KEY TO ANTI-ANGIOGENIC THERAPY

D.O. Bates and S.J. Harper

Microvascular Research Laboratories, Department of
Physiology and Pharmacology, Bristol Heart Institute,
Southwell Street, Bristol BS2 8EJ, UK

VEGF is generated from differential splicing of 8 exons, with
exons 6 and 7 being differentially spliced to generate isoforms
with altered heparin and neuropilin binding affinities. An
additional alternate splice site exists in exon 8, which results
in a more distal splice site selection in this final exon. This
results in a sister family of isoforms termed VEGF,,,b, which
differ only in their terminal 6 amino acids from conventional
VEGF isoforms. Using antibodies generated to the unique c-
terminal protein sequence, we have found that the VEGF,,,b
isoforms are widely expressed at the protein level in normal
human tissues. In fact in most tissues studied, they appear to
be the predominant isoforms with tissues varying from 96% of
total VEGF being VEGF,,b (colonic mucosa), to 40%
(bladder). In contrast, the placenta, an angiogenic tissue does

3207



ANTICANCER RESEARCH 28: 3157-3556 (2008)

not express much VEGF,,b (1.5% of total VEGF). These
isoforms are downregulated in cancers and other pathologies
associated with abnormal angiogenesis (cancer, diabetic
retinopathy, retinal vein occlusion, Denys Drash syndrome, and
pre-eclampsia). Using human recombinant VEGF 4sb, we have
shown that this terminal splice site selection causes these
isoforms to lose angiogenic activity, and to inhibit VEGF4sb
mediated angiogenesis in the rabbit corneal eyepocket, the rat
mesentery and the mouse retina and choroid. Furthermore these
isoforms, when over-expressed by tumour cells inhibit growth
of colorectal carcinoma, renal cell carcinoma, prostate cancer,
malignant melanoma and Ewing’s sarcoma. Furthermore, local
administration of recombinant VEGF ¢sb inhibits the growth of
colorectal carcinoma cells in vivo. Recombinant VEGF,,b also
appears to inhibit migration of endothelial cells stimulated by
VEGF 4s. Thus these isoforms form a family of anti-
angiogenic VEGFs. We have identified a number of cytokines
that alter the regulation of the splice site, such that cells can
switch from the anti-angiogenic VEGF,,,b isoforms to the pro-
angiogenic VEGF,,, isoforms, including IGF1, TNF-o and
PDGF-AB. The reverse switch can be induced by treatment
with TGF-B1. These isoforms are recognize by most VEGF
antibodies, including bevacizumab, and over-expression of
VEGF ¢sb inhibits the anti-angiogenic action of bevacizumab
in mouse models of human cancers. In summary, C terminal
distal splicing is a key component of VEGF biology,
overlooked by the vast majority of publications in the field, and
these findings require a radical revision of our understanding
of VEGF biology in normal human physiology.

Harper SJ and Bates DO: VEGF splicing — the key to anti-
angiogenic therapy? Nature Cancer Reviews. 2008. In press.

47
MOLECULAR PATHOLOGY OF
DUCTAL BREAST CANCER

Anna Batistatou

Department of Pathology, University of Ioannina, Medical
School, Ioannina, Greece

Based on the multistep model of breast cancer progression
sequential steps in the development of invasive ductal
carcinoma (IDC) are usual ductal hyperplasia, atypical ductal
hyperplasia, ductal carcinoma in situ (DCIS) and IDC.
Although this theory of “linear progression” is appealing,
there are no consistent molecular data to support the
correlation between premalignant, preinvasive and invasive
ductal carcinoma. The alternative theory of breast cancer
development is that of “parallel disease”. According to this
theory, DCIS is classified as low- and high-grade and is
believed to progress in low- and high grade IDC respectively,
independently, in parallel fashion. Today, despite intensive
molecular research, we are not able to predict with certainty
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the risk of DCIS progression to IDC or recurrence. Besides
standard histopathological parameters, such as nuclear grade
and necrosis, biological markers that appear promising are: the
status of steroid receptors (ER, PgR), markers of proliferation
and regulators of cell cycle such as MIB-1, bcl-2, p53, p21,
cyclin D1 and cyclin A, adhesion molecules, such as E-
cadherin, matrix metalloproteinases, regulators of angiogenesis
(growth factors and their receptors), such as VEGF-A, VEFG-
C, and VEGFR-1 (Flt-1), VEGFR-2 (Flk-1) and VEGF-R3
(Flt-4).

The great progress in understanding invasive breast cancer
has come during the last decade from gene expression
profiling studies, which have established a molecular
classification, with relevance to patient outcomes. So, it has
become apparent that the morphological heterogeneity of
invasive breast cancer, which has been appreciated by
pathologists for the last 4-5 decades, is reflected at the
transcriptomic level. The molecular classification has been
developed based mainly on cases of IDC, and distinguishes
five main groups: luminal A and luminal B (both ER+), basal-
like, HER2+ (ERBB2) and normal breast-like. The last three
subtypes are usually ER—. Furthermore, prognostic gene sets
have been developed, including a 70-gene prognosis profile
and a 21-gene recurrence score. Pathologists follow closely
the molecular progress in IDC classification and have
incorporated much of this new information in every-day
pathology practice. Today, besides ER and PgR,
characterization of HER2 expression has become an integral
part of the work-up of a breast cancer patient in the Pathology
laboratory and of the corresponding pathology report. This
practice has led to identification of new entities and use of
novel terms, such as triple-negative cancer, which
encompasses a heterogeneous group of neoplasms with
distinctive, but quite variable, pathologic and clinical features.
Wiechmann L and Kuerer HM: Cancer /172: 2130-2142, 2008.
Weigelt B, Horlings HM, Kreike B er al: ] Pathol
DOI:10.1002/path.2407.

Perou CM, Sorlie T, Eisen MB er al: Nature 406: 747-752,
2000.

Sorlie T, Perou CM, Tibshirani R et al: PNAS 98: 10869-
10874, 2001.

Van’t Veer LJ, Dai H et al: Nature 415: 530-536, 2002.

Paik S, Shak S, Tang G et al: NEJM 351: 2817-2826, 2004.
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SURGICAL APPROACH OF BREAST CANCER: AN
UPDATE

Ch. Batsis

Medical School, University of loannina, Ioannina, Greece

Since 1894 when William Halsted introduced the radical
mastectomy as the definitive surgical procedure for the
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treatment of breast cancer, remarkable progress has been made
in the local treatment of this disease in the last 100years,
reflecting changes in our understanding of the biology of
breast cancer and improvements in diagnostic and therapeutic
modalities. The breast conserving surgery (BCS) and
radiotherapy has become more common, as surgeons have
become convinced of the efficacy of this treatment through
data from large prospective randomized trials. Veronesi, Fisher
and others have shown the surgical rates with mastectomy and
BCS plus radiotherapy to be equivalent. Because of the
complexity of the disease process, the availability of multiple
treatment options and the need to individualize each woman’s
care, a multidisciplinary approach is essential to optimize the
treatment.

Discussion of the local treatment of breast cancer should be
divided into treatment of invasive breast cancer and treatment
of ductal carcinoma in situ (DCIS). Invasive breast cancer and
DCIS are clinicopathologic entities that require different
treatments. Furthermore, treatment of invasive cancer must be
divided into early breast cancer (stage I-II) and advanced
breast cancer (stage III-IV). Most women with stage I-1I breast
cancers are good candidates for BCS and radiation but there
are certain situations where the mastectomy is probably the
best choice of therapy. The standard of care in treatment of the
axilla for patients with invasive breast cancer is currently a
level I and II axillary dissection. Sentinel node biopsy of the
axilla would decrease the risk of side-effects from dissection,
while still accurately staging the axillary nodes in appropriate
clinical situations. The treatment of stage III breast cancer
should be decided after multidisciplinary consultation, with a
combination of neoadjuvant chemotherapy or initial hormonal
treatment, making surgery feasible some weeks or months
later. The local treatment of stage IV is palliative and not life
saving.

The treatment of DCIS consists of local treatment alone.
Most women are good candidates for BCS alone or BCS and
radiotherapy but there are some contraindications where
simple mastectomy with or without reconstruction is
preferable. Lobular carcinoma in situ (LCIS) is a rare
pathologic entity poorly understood by patients and this is
considered rather as a marker that places a woman at
inscreased risk for the subsequent development of invasive
cancer. The treatment options include close follow-up or

bilateral prophylactic mastectomy with or without
reconstruction.
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THE ROLE OF XRCC4 IN CARCINOGENESIS AND
ANTICANCER DRUG DISCOVERY

Da-Tian Bau

Departments of Terry Fox Cancer Research Lab, China
Medical University Hospital, Taichung, Taiwan, ROC

In the past decades, the incidence of cancer continues to rise
rapidly all over the world and is always an important threat to
public health. It is believed that cancer results from a series of
genetic alterations leading to progressive disorder of the
normal mechanisms controlling cell proliferation,
differentiation, death, and/or genomic stability. The response
of the cell to genetic injury and its ability to maintain genomic
stability by means of a variety of DNA repair mechanisms are
therefore essential in preventing tumor initiation and
progression. From the same viewpoint, the relative role of
DNA repair as a biomarker for prognosis, predicator of drug
and therapy responses, or indeed as target for novel gene
therapy (recently patented) and is very promising. Here, we
summarize and evaluate associations between the SNPs of
XRCC4, one of the NHEJ genes, and the susceptibility of
multiple types of cancer, and discuss its role in carcinogenesis
and application in anticancer drug discovery.
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SENSITIZATION OF TUMOR CELLS FOR ROS -
MEDIATED INTERCELLULAR APOPTOSIS
INDUCTION: A NOVEL CHANCE TO ESTABLISH
SELECTIVE ANTITUMOR MECHANISMS

Georg Bauer

Department of Virology, University of Freiburg, Freiburg,
Germany

Transformed cells are subject to the control by intercellular
induction of apoptosis, a TGF-beta-triggered, reactive oxygen
species (ROS)-mediated control mechanism that selectively
removes precancerous cells. The efficiency of intercellular
induction of apoptosis, as well as its selectivity with respect
to the transformed state of target cells, is driven by
extracellular superoxide anions that are generated by
transformed cells. Four ROS-based intercellular signaling
pathways contribute to intercellular induction of apoptosis.
During tumor progression, transformed cells acquire resistance
mechanisms against intercellular induction of apoptosis. This
resistance is based on active interference of tumor cells with
intercellular ROS-mediated signaling through membrane-
associated enzymes. Resistance against intercellular ROS-
signaling is found in all tumor cell systems tested, including
the most frequent and the most aggressive human tumors.
Resistant tumor cells can be sensitized for intercellular ROS
signaling and subsequent selective apoptosis induction through
several distinct approaches established by our group. Among
them are: i) siRNA-mediated knock down of the major
interfering enzyme; ii) inhibition of interfering enzymes by
defined small molecules; iii) inhibition of interfering enzymes
by monoclonal antibodies; iv) generation of singlet oxygen
through modulation of the tumor cells ROS signaling
chemistry. The latter approach utilizes tumor cell specific ROS
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interactions for singlet oxygen generation as a first step,
followed by inactivation of the major interfering enzyme and
subsequent efficient intercellular ROS signaling, leading to
selective tumor cell apoptosis.

Ligand-dependent and independent death receptor
activation as well as low-dose gamma irradiation show
synergistic interactions with the sensitization of tumor cells
and with intercellular ROS signaling. These synergistic
effects may be utilized for further optimization of the
sensitization process.

As intercellular ROS-signaling is specific and typical for
cells with the transformed phenotype and as resistance against
ROS signaling seems to represent a regular phenotypic
characteristic of tumor cells, sensitization of tumor cells for
intercellular ROS signaling should allow to establish novel
tumor therapeutic approaches that bear the chance for high
selectivity and efficiency.
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REACTIVE OXYGEN AND NITROGEN SPECIES
(ROS AND RNS) IN ANTICANCER MECHANISMS

Georg Bauer

Department of Virology, University of Freiburg, Freiburg,
Germany

Transformed and tumor cells are characterized by membrane-
associated NADPH oxidase and extracellular superoxide anion
generation. Extracellular superoxide anions drive the
efficiency and selectivity of intercellular induction of
apoptosis, an ROS-mediated mechanism that leads to the
selective elimination of transformed cells. Intercellular
induction of apoptosis is based on four ROS/RNS-based
signaling pathways, which may either interact synergistically
or in an inhibitory mode. During tumor progression, tumor
cells acquire resistance against intercellular ROS signaling
through specific interference with intercellular ROS signaling
by defined mechanisms.

Our data allow the following conclusions: i) multistep
oncogenesis: ROS/RNS-driven intercellular induction of
apoptosis might lead to the elimination of premalignant, ROS-
sensitive transformed cells during multistep oncogenesis and
thus represent a hitherto unrecognized natural control system.
The interaction of certain secondary plant products and
intercellular ROS signaling leads to the sensitization of ROS-
resistant tumor cells (at later stages of oncogenesis) for
intercellular induction of apoptosis. ii) Tumor therapy:
Apoptosis induction in tumor cells by established
chemotherapeutics like taxol or epothilone B depends on
functional intercellular ROS signaling. Besides its direct
apoptosis-inducing effect, mediated by singlet oxygen,
photodynamic therapy leads to sensitization of tumor cells for
intercellular ROS signaling. Death receptor activation and
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intercellular ROS signaling are interconnected and thus
amplify apoptosis induction.

The knowledge of the functional role of ROS/RNS during
multistep oncogenesis and tumor therapy may be useful to
optimize tumor prevention and to improve tumor treatment.
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ANTIOXIDANTS IN MULTISTEP ONCOGENESIS

Anna Burcza and Georg Bauer

Department of Virology, University of Freiburg, Freiburg,
Germany

Natural antioxidants from food are well-known for their
scavenging activity for reactive oxygen and nitrogen species
(ROS and RNS) such as hydroxyl radicals, hydrogen peroxide
or peroxynitrite. This scavenging activity may inhibit
ROS/RNS-mediated mutagenesis and thus prevent the
initiation step of multistep oncogenesis.

Certain flavonoids have been shown to exhibit
chemopreventive as well as therapeutic potential through
induction of apoptosis in tumor cells (please see the
contribution by C. Gerhiuser in this symposium).

Here we report on the potential of flavonoids and other
antioxidants to sensitize ROS-resistant tumor cells for
intercellular induction of apoptosis, an ROS-driven
intercellular signaling system with possible relevance for
multistep oncogenesis and tumor therapy. At the first sight, it
seems a paradox that antioxidants can trigger and enhance
this prooxidative mechanism which is directed against
transformed and tumor cells. Our detailed analysis
demonstrates a complex network of ROS/RNS/antioxidant
interactions. As the first step, antioxidants increase the
available nitric oxide (NO) concentration through inhibition
of the consumption reaction between hydrogen peroxide and
NO. In addition, certain compounds inhibit NO dioxygenase
and thus prevent consumption of NO. In a complex series of
biochemical reactions, the increased NO concentration
finally leads to singlet oxygen generation. Singlet oxgen
restores the ability of tumor cells for intercellular ROS
signaling. Ongoing ROS signaling first leads to the
consumption of the antioxidant which is the prerequisite for
subsequent ROS-mediated apoptosis induction. Overall,
tumor cells that have escaped ROS-mediated intercellular
induction of apoptosis through establishment of specific
resistance mechanisms are rendered sensitive for ROS-
dependent apoptosis induction through the action of the
antioxidant.

These data add an unexpected aspect to the multifaceted
picture of antioxidant action during multistep oncogenesis.
Our findings may be useful for the understanding of the role of
nutritional antioxidants in tumor prevention as well as in
tumor therapy.
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CANCER CHEMOPREVENTION WITH
MICRONUTRIENTS - DNA-PROTECTIVE
EFFECTS IN HUMAN MUCOSAL CELL CULTURES

P. Baumeister, N. Kleinsasser and U. Harréus

Department of Otolaryngology/Head and Neck Surgery,
Ludwig Maximilians University Munich, Germany

Objectives: In the past decades, large interventional trials were
carried out to test cancer chemopreventive effects of nutrional
supplementation with micronutrients such as vitamins or trace
elements. Unfortunately, no positive influence on cancer
incidence could be shown. On the other hand, epidemiological
studies suggest that a diet rich in fruits and vegetables has
strong cancer chemopreventive effects. We here present an
overview of our studies evaluating DNA protection of different
vitamins, several polyphenols and zinc. Methods: Miniorgan
cultures (MOCs), completely epithelised tissue cubes from
fresh biopsies of nasal and oropharyngeal mucosa, were
pretreated with micronutrients. DNA damage was then
introduced oxidatively or with a metabolically activated
carcinogen. DNA protective effects were evaluated using the
alkaline single cell microgel electrophoresis (Comet) assay.
Results: All tested micronutrients show remarkable DNA
protective action against oxidative or carcinogen-induced
damage in our model. Our results indicate their potential to
prevent DNA fragmentation from endogenous and/or
xenobiotic sources. The lack of this effect in interventional
trails could be due to their metabolism.
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CANCER PATIENTS SUFFERING FROM
TUMOR-INDUCED EVASION OF THE ADAPTIVE
IMMUNITY BY INCREASED IL-4, IL-6 AND IL-10
MAY BENEFIT FROM ANTICANCER TH2
CYTOKINES ANTAGONISTS

Yechiel Becker

Department of Molecular Virology, Facultty of Medicine,
The Hebrew University of Jerusalem, Jerusalem, Israel

Background: human tumors release antigenic glycoproteins
that are processed by dendritic cells and presented by HLA
class I and HLA class II to CD4* T-cells in the lymph nodes.
CD4* T-cells that interact with HLA class I polarize into two
types of T helper 1 cells: Th1 cells produce Thl cytokines IL-
2,IL-12 and interferon gamma while Th17 cells produce the
cytokine IL-17. Thl cells activate the antitumor cytotoxic
CD8* T-cells. Th17 cells are involved in autoimmunity. In
addition to the CD4* and CD8* T-cells, members of the
adaptive immune system, innate system cells, mast cells,
basophils, monocytes and dendritic cells, are regulators of the

adaptive immune cells, due to their ability to release large
amounts of Th2 cytokines that induce B-cells to switch to IgE
synthesis. A new test for simultaneous analysis of Thl, Th17
and Th2 cytokines was developed. Passive immunotherapy
with humanized monoclonal antibodies: J. King et al.
reviewed the use of humanized anti tumor antigens
monoclonal antibodies (DOI:10.1093/qjmed.hcn050) for
treatment of cancer patients. The monoclonal antibody
Herceptin (Trastuzumab) binds to the HER?2 receptor on
metastatic breast cancer leading to 20% reduction of risk of
death, but caused 27% increase in cardiac disfunction. The
nuclear splicing mechanism of cytokine genes mRNA and
splice variants of the genes: The Th2 cytokine IL-4 was found
to inhibit antitumor and cytotoxic CD8* T-cells. Deletion of
intron 2 sequnce from IL-4 mRNA yields an IL-4delta2
antagonist that is able to bind to IL-4 receptor alpha on TH2
cells and B-cells and prevents the effects of IL-4 on the
adaptive immune response. Conclusion: The splice variants of
the inhibitory Th2 cytokine IL-4 and IL-6 have potential for
use in anticancer treatment.
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“INCLONALS”: IgG ANTIBODIES PRODUCED
IN E. COLI IN THE CONTEXT OF TARGETED
ANTICANCER THERAPY

Rahely Hakim and Itai Benhar

Department of Molecular Microbiology and Biotechnology,
the George S. Wise Faculty of Life Sciences, Ramat Aviv
69978, Israel

Antibodies are among the most powerful tools in biological
and biomedical research and are presently the fastest growing
category of new bio-pharmaceutics. With regard to anticancer
immunotherapy, antibodies can be used "naked" as are most
FDA approved ones, or as immunoconjugates to direct
cytotoxic moieties to tumor cells. Recombinant forms of small
antibody fragments fused to cytotoxic moieties, named
recombinant immunotoxins, are also being developed as an
additional approach for an antibody-targeted cancer therapy.
For treating solid tumors, tumor penetration, which is
inversely proportional to the size of the drug, is currently
regarded as the prime factor for its efficacy, while other
parameters such as binding affinity and residence time in the
body are of lesser importance. This dogma may be challenged
by recent study from our lab when immunotoxins that target
the tumor-associated antigen ErbB2 were evaluated. We found
that, a bivalent antibody-toxin conjugate (200 kDa) was much
superior to the corresponding recombinant immunotoxin
(scFv-toxin fusion, 66 kDa), in killing ErbB2 expressing
tumor cells in culture and as xenografts in nude mice. These
results suggest that higher avidity and longer residence time
may outweigh tumor penetration. This led us to design
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additional models to study whether our previous observation
was a peculiarity of the model system we used, or a more
general phenomenon.

While looking for an easier and more rapid way to achieve
the full-length IgGs that are required to this study, we
developed an expression and purification protocol for full-
length IgGs in E. coli, called “Inclonals”. By using this
protocol, we can obtain a yield of up to 50 mg pure IgG from
1 liter of shake flask culture and highly purified IgGs that are
free of contaminating and partially assembled species. The
“Inclonals” we produced equaled the performance of the same
IgGs that were produced using conventional mammalian cell
culture. Antibodies that are produced in E. coli are
aglycosylated and hence are not useful for purposes that
require effector functions such as ADCC and CDC. However,
the large majority of antibodies that can be potentially used
for therapy, diagnostics or research purposes are not dependent
on Fc glycosylation to be effective (some examples are as
virus neutralizing antibodies, antibodies that are used to ferry
a cargo to the target cells, or bi-specific antibodies). We
believe that our rapid and cost-effective IgG production
process and the high quality of the resultant product may make
bacterial production of full-length IgG, and IgG-based fusion
proteins a viable and attractive option for antibody production.
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CIRCULATING TUMOR CELL DETECTION BY
CELLSEARCH SYSTEM DURING BREAST CANCER
NEOADJUVANT CHEMOTHERAPY

E.C. Bidard!, C. Mathiot!, A. Vincent-Salomon’,
R. Salmon', M Marty? and J.Y. Pierga!

IInstitut Curie, 26 rue d’Ulm, 75005 Paris;
2Hopital Saint Louis, Av Vellefaux, 75010 Paris, France

Background and Aim: Circulating Tumor Cells (CTCs),
detected by the CellSearch system in metastatic breast cancer
patients have been reported as a surrogate marker for tumor
response and shorter survival. The aim of this study was to
determine whether CTC are present in the blood of patients
with large operable or locally advanced breast cancer before
neoadjuvant chemotherapy (pre-CT) and after neoadjuvant
chemotherapy, prior to surgery (post-CT). Patients and
Methods: 7.5 ml blood samples were obtained on CellSave
tubes from patients included in a phase II trial (REMAGUS
02). CTCs were immunomagnetically separated and
fluorescently stained by the CellSearch® system. Twenty
metastatic breast cancer patients were screened as positive
controls. Results: From 10/2004 to 7/2006, pre-CT and/or
post-CT blood samples were obtained from 118 patients. At
least one CTC was detected in 22 out of 97 patients with pre-
CT sample (23%, 95%CI=[15-31%], median 2 cells, range [1-
17 cells]). CTC positivity rates were 17% in 86 post-CT
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samples and 27% in all 118 patients. Persistence of CTC at
the end of CT was not correlated with treatment response.
After a short median follow up of 18 months, the presence of
CTC (p=0.017), hormone receptor negativity and large tumor
size were independent prognostic factors for shorter
metastasis-free survival. Conclusion: The CellSearch® system
can detect CTCs in 27% of patients receiving neoadjuvant
chemotherapy, using a low cut-off of 1 cell/tube. CTCs
detection was not correlated to the primary tumor response but
is an independent prognostic factor for early relapse.
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DAVID PAUL HANSEMANN, CHROMOSOMES AND
CANCER

Leon P. Bignold, Brian Coghlan and Hubertus Jersmann
University of Adelaide, SA 5005, Australia

Chromosomes were described, named and identified as the
basis of the cellular hereditary material in the 1870s-80s. In
the same period Weismann’s theory that ‘differentiation’
(conversion of blastula cells into the various types of adult
tissue cells) occurs by progressive loss of chromosomes during
mitoses of the cells was popular. Also, studies of
chromosomes during oogenesis showed that the ‘polar bodies’
associated with this process involve loss of chromosomes from
the egg cell. In 1890, David Paul Hansemann (1858-1920)
noted asymmetric mitoses in cancer cells while recognising
loss of tissue differentiation and increased capacity for
independent existence (i.e. "autonomy" — ability to grow in
remote tissues and form metastases) as features of cancer cells.
Probably because Virchow insisted that tumour formation must
involve only an abnormality of a “physiological” tissue
process (not a new process), Hansemann thought that
oogenesis might be a counterpart of this particular
combination of changes because (i) the egg loses
chromosomes as it ripens (ii) it is less ‘differentiated’ than
ovarian epithelial cells (in fact, it is ‘de-differentiated’) and
(iii) the egg can survive for days free in the endometrial cavity.
Hansemann called the normal process “anaplasia”, and
proposed that it could occur to variable degrees in different
cases of tumour according to the degrees of chromosome
imbalance in the tumour cells. He considered that populations
of chromosomally unbalanced cells would arise, some of
which have the (ovum-like) anaplastic features, but still have
features of the cell type from which they arose.
Hansemann’s ideas were criticized by many authors
(summarized in (1)) but several authors (Hauser, 1903; Moore
and Farmer, 1904; and Boveri, 1914, see (1)) produced
theories of tumors involving alterations of cellular hereditary
material. None of these was as comprehensive as
Hansemann’s, and Boveri’s in particular was largely based on
only one mitotic abnormality (quadripolarity) and one new cell
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biological observation (wandering of cells of the blastomere
in doubly-fertilized - ‘dispermic’ - eggs) (1). Also in the early
twentieth century, the directions of cancer research moved
towards investigating Mendelian genetics in relation to
tumours, and the mechanisms of action of viral, physical and
chemical carcinogens. Only in the last 30 or so years, have the
roles of chromosomal abnormalities in tumour formation —
which were first studied by Hansemann — again received
significant attention.
1 Bignold LP, Coghlan BLD, Jersmann HPA. David Paul von
Hansemann: Contributions to Oncology. Context, Comments
and Translations. Birkhduser, Basel, 2007.
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DNA-PROTEIN CLAMP DYSFUNCTION AS A
MECHANISM OF CHROMOSOMAL ABBERATIONS
INDUCED BY X-RAYS AND ALKYLATING AGENTS
IN CANCER

Leon P. Bignold
University of Adelaide, SA 5005, Australia

Chromosomal abnormalities occur spontaneously in cancer
cells. However also, they are inducible in normal cells by
agents which affect covalent bonds relating only to DNA (e.g.
bromodeoxyuridine), only to proteins (e.g. etoposide), to DNA
and proteins (e.g. X-rays, alkylating agents) or to neither DNA
nor proteins (e.g. higher phenols and acridines). Although it
does not explain non-genotoxic clastogens, a widely held
theory of chromosomal aberrations (1) is that the agents cause
double strand breaks during interphase, and translocations etc
arise if two breaks are followed by inappropriate rejoinings to
concurrently doubly broken DNA strands from the same or
another chromosome.

In recent years, it has become clear that (i) during
interphase, DNA strands are clothed by chromatin proteins,
and so are rarely so ‘proximate’ that two fibers could interact
as a result of one ionizing event (2); (i) DNA synthesis occurs
in intranuclear ‘factories’, where clusters of DNA polymerase
complexes act on ‘proximate’ and ‘bare’ DNA strands; (iii)
several steps of DNA synthesis, proof-reading, mismatch and
other repair involve active strand-breaking, including ‘double-
strand breaking’ by nucleases especially at the ‘replication
fork” and during various repair mechanisms (3) and (v) all
processes of synthesis or repair of DNA involve complexes of
proteins which maintain strand alignment (DNA-protein
‘clamps’).

Here, it is suggested that DNA damage caused at any time
in interphase including G2 leads to double and single strand
breaking by repair or synthesis-related enzymes. While these
strand breaks are in existence, ‘clamp protein’ function may
fail, either due to excessive persisting abnormal DNA or due to
damaged clamp proteins (many of which are present in the

nucleus throughout the cell cycle) or both. This results in
simple chromosome “breaks”. However also at this point, the
strands are being processed naked of other proteins, so that
when the clamps on two adjacent DNA strands fail, swapping
of strands may occur. If the swap involves another part of the
same arm of a chromosome, an ‘intrachange’ occurs; if to
another chromsome entirely a ‘translocation’ (‘factories’ are
not chromosome-specific).

This hypothesis that the ‘DNA-protein clamp complexes’
are the ‘target’ of agents which cause aberrations would
account for aberration-causing agents which do not react with
DNA. Mutation(s) of clamp protein genes may contribute to
chromosomal aberrations in cancer.

1 Genetics 23: 494, 1938.
2 Mut Res 572: 93, 2002.
3 DNA Repair (Amst.) 5: 404, 2006.
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77, U RADIOLABELLING AND QUALITY CONTROL
OF PAMAM DENDRIMERS MODIFIED WITH
PYRIDINE-N-OXIDE DERIVATIVE OF DOTA

V. Biricova, A. Laznickova, P. Hermann,
M. Polasek and I. Lukes

Veronika Biricova, Francisciho 27, Levoca 054 01, Slovakia

Dendritic highly branched polymeric materials seem to be
potential antitumour drug carriers. Their huge surface areas as
well as an ability to encapsulate guest molecules in the
macromolecule interior make them useful for cancer diagnosis
and treatment. The new conjugates of pyridine-N-oxide
derivative of DOTA, 10-[(4-carboxy-1-oxidopyridin-2-
yl)methyl]-1,4,7,10-tetraazacyclododecane-1 4,7-triacetic acid,
with ethylenediamine-core polyamidoamine (PAMAM)
dendrimers of the first and fourth generations (containing 8
and 64 amino groups on their surface) were prepared and
radiolabelled with lutetium-177. The non-radioactive lutetium
chloride was concurrently used with radioactive isotope Lu-
177 to fully saturate the free ligand groups on the surface of
the dendrimers. To obtain a higher saturation degree of
radiometal, the reaction mixture was incubated at 40°C
overnight. Diethylenetriaminepentaacetic acid was added to
the mixture before analysis to scavenge excess of lutetium
possibly non-specifically bound to the dendrimers.
Radiolabelled products were analysed using gel permeation
chromatography = (GPC) and  polyacrylamide  gel
electrophoresis (PAGE). We have produced and separated the
product in a sufficient quality. Radioactivity of the samples
was measured on gamma spectrometer. PAGE analysis of
products indicates that radiolabelled conjugates with the
dendrimers have negative charges. This study clearly shows
that gel permeation chromatography is an effective technique
for separation and consecutive quality control of the PAMAM
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dendrimer conjugates and polyacrylamide gel electrophoresis
is a suitable method for its partial characterisation.
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MANIPULATION OF GLIOMA CELL SURFACE
GANGLIOSIDES: POTENTIAL THERAPEUTIC
IMPLICATIONS

Suzanne Birks', John Danquah?, Richard Hitchman?,
Linda King?, Reinhard Vlasak?, Darek Gorecki! and
Geoffrey J. Pilkington'

!Cellular and Molecular Neuro-oncology Research Group
Institute of Biomedical and Biomolecular Sciences School of
Pharmacy and Biomedical Sciences, University of
Portsmouth, St Michael’s Building, White Swan Road,
Portsmouth, Hampshire, PO1 2DT;

2School of Life Sciences, Oxford Brookes University,
Headington Campus, Gipsy Lane, Oxford OX3 0BP, UK;
3Applied Biotechnology, Department of Cell Biology,
University Salzburg, A-5050 Salzburg, Austria

Background: The ganglioside GD3 is highly expressed in the
embryonic brain but markedly decreases in latter stages of
development. It plays a pivotal role in the regulation of cell
proliferation and migration. In neoplastic cells, GD3 expression
is once again up-regulated but becomes acetylated at the
terminal sialic acid residue to form 9-O-acetyl GD3 (GD3A).
Whilst the accumulation of GD3 in cell cytoplasm induces
mitochondrially mediated apoptosis, this phenomenon does not
occur when GD3 is acetylated. GD3A appears to promote
tumour cell growth and survival. However, exogenous addition
of the enzyme acetylesterase deacetylates GD3A and restores
pro-apoptotic native GD3. The baculovirus Autographa
californica multiple nuclear polyhedrosis virus (AcMNPV) can
efficiently transduce mammalian cell lines leading to stable and
transient gene expression whilst remaining non-pathogenic and
may be a suitable expression system for in vivo therapeutic
targeting of GD3A. Aims: Target GD3A expressing brain-
tumour cells with acetylesterase in vitro by exogenous addition
and transfection with influenza ¢ virus HE protein cDNA to
assess the effect on levels of GD3/GD3A expression, apoptosis
and invasion and to determine whether the baculovirus
AcMNPV can transduce human brain-tumour cells and may
therefore be a suitable vector system for therapeutic targeting
of GD3A. Materials and Methods: Recombinant acetylesterase
from influenza C virus, produced in SF9 cells and supplied by
R. Vlasak, was used at 10 mU in all assays. Cells used in all
assays were from a glioblastoma multiforme biopsy-derived
cell culture. The pCHE4 plasmid encoding the acetylesterase
(hemagglutinin esterase (HE) protein) from the influenza
C/California/78 virus was also supplied by R. Vlasak.
Transductions with the baculovirus were performed by J.
Danquah using recombinant baculovirus AcEGFP-VP39 at
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multiplicity of infection (MOI) 50, cells were then fixed and
lablelled with anti-VP39. GD3/GD3A expression studies were
carried out by incubating cells with acetylesterase followed by
staining with anti-GD3, anti-GD3A and analysis by flow
cytometry. Apoptosis assays were performed by incubating
cells with acetylesterase followed by either staining with
Annexin V or the JC-1 probe and analysis by flow cytometry or
running lysed cells on SDS-PAGE and Western
immunoblotting for the release of cytochrome ¢ and caspase-9
and caspase-3. Invasion assays were carried out either by the
modified transwell-Boyden chamber invasion assay where cells
applied to the upper surface were suspended in SFM +
acetylesterase (SFM + PDGF was used as a chemoattractant) or
by live cell imaging for 24 hours in the presence of
acetylesterase. Results: The exogenous addition of
acetylesterase results in a decreased expression of GD3A and
an increase in the expression of GD3. This is correlated to a
decrease in cell survival since the percentage of dead/apoptotic
cells was significantly more when pre-treated with the enzyme.
Discussion: Since exogenous addition of acetylesterase only
targets GD3A on the surface of the brain tumour cells, we
expect to see much more convincing effects when the enzyme
is active within the cell. Since the baculovirus transductions are
so far very promising we hope to start work cloning
acetylesterase cDNA into the baculovirus.

This work was supported by Charlie’s Challenge and Ali’s
Dream brain tumour research charities.
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DETECTION AND REPAIR OF A REPLICATION
FORK ENCOUNTERED SINGLE-STRAND BREAK -
A MODEL SYSTEM FOR DAMAGE GENERATED
VIA TOPOI-DNA CLEAVAGE INTERMEDIATES

Ida Nielsen, Iben Bach Bentsen,

Anni H. Andersen and Lotte Bjergbaek

Department of Molecular Biology, University of Aarhus,
C.F. Mollers All€ building 130, DK-8000 Aarhus, Denmark

The S-phase is a period of great vulnerability for the genome
of eukaryotic cells. Many complicated processes are
undertaken during this critical phase of the cell cycle,
including the complete unwinding and duplication of
enormously complex DNA molecules. During this process,
replication forks frequently encounter obstacles that impede
their progression. The replication fork must be able to cope
with such obstacles as this otherwise it can cause replication
fork stalling and eventually lead to collapse of the replication
fork with the result of single- or double-strand break
formation. Replication fork stalling or damage will therefore
compromise genomic integrity if not properly processed.
Single-strand breaks (SSB) are frequent endogenous DNA
lesions in cells and impose a great danger to an advancing
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replication fork. SSBs can be induced directly by free radicals
or damaged bases. Furthermore, poisons against DNA
topoisomerase I (Topol) will also generate nicks in the DNA
as the enzyme gets trapped in a cleavage intermediate being
covalently linked to the DNA at the 3’ end of the nick. Not
only do anticancer drugs such as camptothecin stimulate
TopoIl-DNA cleavage intermediates, but so do endogenous and
exogenous DNA lesions including UV-induced base
modification, guanine methylation and oxidation, base
mismatches and abasic sites. It is believed that Topol-DNA
cleavage intermediates damage DNA and kill cells by
generating replication-mediated double-strand breaks (DSB)
and by stalling transcription complexes. Topoisomerase I is an
abundant enzyme and is furthermore known to travel along
with the DNA replication machinery, possibly removing
topological strain in front of the replication fork, it is therefore
likely that Topol can induced damage arise in every S-phase.

In order to identify and characterize pathways engaged in
repair of topoisomerase-induced DNA damage, we have
designed an in vivo system where we can induce an SSB at a
single locus in the genome. The induced SSB mimics a Topol-
DNA cleavage intermediate. Using this system, we have a
unique opportunity to examine which stress response factors
get activated and to study in detail how the DNA replication
fork copes with these challenges. Data obtained with the
system will be presented.
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RESISTANCE OF FRESHLY ISOLATED
PERIPHERAL BLOOD LEUKOCYTES TO VIRAL
INFECTIONS AS ONE OF THE INNATE IMMUNITY
MECHANISMS IN HEALTH AND
DISEASE-POSSIBLE THERAPEUTIC EFFECT OF
PLANT PREPARATIONS

Z. Btach-Olszewska!, E. Zaczyfiska', M. Sochocka',
B. Jatczak', A. Wisniewska', I. Frydecka?,
M. Kietbiniski? and J. Robaczyfiski?

"Ludwik Hirszfeld Institute of Immunology and
Experimental Therapy, Polish Academy of Sciences,
Wroctaw;

*Department of Hematology, Medical University, Wroctaw;
3Department of Fertility and Obstetrics, Medical University,
Wroctaw, Poland

The aim of this study was to compare the resistance of healthy
blood donors leukocytes ex vivo to viral infection with the
resistance of leukocytes isolated from cancer patients. The
resistance is individually differentiated, age-dependent and
relies on TNFa and IFNs (a, 3, v).

The degree of resistance was measured by using a direct
method of infection of leukocytes with vesicular stomatitis
virus (VSV), which is an indicatory virus in the test. The lack

of VSV replication by infected leukocytes (0-1 log TCIDs)
was taken as a complete resistance; a low level of VSV (2-3
log) for partial, and a high VSV titer (4 or more log) for no or
very low resistance.

Results showed statistically significant differences between
the resistance of the healthy and leukemia groups at diagnosis
and the importance of the degree of the resistance for
induction of remission after chemotherapy and survival time.
Very low immunity was also found in leukocytes of cancer
patients (ovarian and endometrial cancer). With respect to
potential therapeutic usefulness, intensification of the
resistance by plant preparations from Scutellaria baikalensis,
Ginkgo biloba, Echinacea purpurea and donepezil (used in
Alzheimer’s disease therapy) was found.
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ASSESSING THE ROLE OF HUMAN
PAPILLOMAVIRUS (HPV) ONCOPROTEINS IN
REGULATING CELL-MEDIATED IMMUNITY:
IMPLICATIONS FOR CERVICAL CANCER

Oliver Watherston', Paul Bowles!?, Graham Bottley',
Bodil Norrild® Graham P. Cook? and G. Eric Blair!

nstitute of Molecular and Cellular Biology, Faculty of
Biological Sciences, University of Leeds, LS2 9JT, UK,
2Leeds Institute of Molecular Medicine, St James’s
University Hospital, Leeds LS9 7TF, UK;

Health Science Faculty, University of Copenhagen, DK-
2200, Copenhagen, Denmark

Previous work from this laboratory has investigated the
modulation of cell surface Major Histocompatability
Complex class I (MHC class I) expression by the E7
oncoprotein from high risk Human Papillomavirus 16
(HPV16). We utilized two complementary cell-based systems
to induce or knock-down expression of the E7 protein, and
determined changes to MHC class I expression. We have
already shown that siRNA-mediated inhibition of E7 in
HPV16- and HPV18-transformed cells results in significant
up-regulation of cell-surface MHC class I molecules. We have
also shown that induction of HPV16 E7 using a tetracycline-
repressor system results in a significant down-regulation of
cell surface MHC class I molecules. In addition, analysis of
total cell MHC class I heavy chain protein by Western
blotting has confirmed the results obtained by flow cytometry
on cell-surface MHC class I. Interestingly, total cellular levels
of the invariant chain of the MHC class I heterodimer, [32-
microglobulin, appeared to be unaffected by E7 expression,
suggesting a selective effect on molecules encoded in the
MHC locus (since f3,-microglobulin is located outside the
MHC locus). We are currently examining levels of other
components of the antigen processing and presentation
pathway (TAP, LMP2, LMP7 efc).
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We have also examined the functional implications of MHC
class I down-regulation by HPV E7 using a co-culture system
with peripheral blood Natural Killer (NK) cells. These co-
culture experiments revealed that the cell surfaces changes in
MHC class I levels mediated by E7 observed have a
significant effect on susceptibility to NK mediated lysis,
consistent with “the missing self hypothesis”. Thus, E7-
expressing cells having reduced MHC class I were less
resistant to NK cell mediated lysis. Conversely, E7-knockout
cells having increased cell surface MHC class I were more
resistant to NK cell lysis. We are now investigating inhibitory
and activating NK cell ligands on HPV-transformed cells to
elucidate the mechanism of the NK interaction with these
malignant cervical cells.
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NESTED MORPHOLOGY IN UROTHELIAL
CARCINOMAS: AN ELEMENTARY LESION
SHARED BY MANY DIFFERENT SUB-TYPES OF
URINARY BLADDER CANCER

Enrico Bollito

Division of Pathological Anatomy, University of Turin at San
Luigi Gonzaga Hospital- Orbassano, Turin, Italy

The incidence of bladder cancer has markedly increased,
mainly as a result of smoking, particularly within women.

Recently, the new 2004-WHO classification of these tumors
has re-opened the debate on many aspects of these lesions,
improving the distinction of the different variants of bladder
cancer. The existence of a group of bladder cancers that seems
to have special features has become more evident: they are
carcinomas frequently showing an inverted or endophytic
growth pattern, and presenting heterogeneous histological
aspects and different grades, sometimes high, of
aggressiveness, but they seem to share the same elementary
lesion: the nest.

The group of urothelial lesions with nested morpholgy
may include different benign or malignant conditions
ranging from von Brunn nests, inverted urothelial
papillomas to inverted, nested type, microcystic and
latter, some
malignant forms were recognized as malignant tumors

micropapillary carcinomas. Among the

having a worse prognosis than conventional urothelial
carcinomas. The study of bladder cancer with nested
morphology is therefore of interest for a better knowledge
of the development of these tumors and because the nested
variants may represent, if not a true separate sub-type, at
least a separate growth pattern with possible prognostic and
therapeutic implications. Further investigations, particularly
with molecular techniques are needed to assess the existence
of a true difference beetween tumors with nested or
esophytic morphology.
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P53 FAMILY TUMOR SUPPRESSOR NETWORK
LINKS MULTIPLE TUMOR SUPPRESSOR
PATHWAYS: P63/P73-DEPENDENT TUMOR
SUPPRESSOR PATHWAYS

Lakshmanane Boominathan

46 III Cross Street, Nehru Nagar, Mudaliarpet, Puducherry,
605 004, India

It is known for years that several tumor suppressor genes exist
in a cell. However, it remains elusive whether there is any
coordination among the established tumor suppressor genes
to determine the fate of the cell in response to aberrant
proliferative signals/DNA damage. Every gene in a cell needs
to be linked to another gene through gene network. Genes
that perform similar functions may be functionally linked and
they could be coordinately regulated. If this is true, then
genes that are classified under the title of tumor suppressor
genes may not be an exception to this possibility. Hence, I
propose that it is very important to understand how one tumor
suppressor gene is connected to another tumor suppressor
gene — through tumor suppressor network — within the cell.
Any biological or chemical agent that disrupts the tumor
suppressor network will result in the initiation of
tumorigenesis. A single nucleotide/codon alteration can
change the fate of the cell. For example, missense mutation
in the tumor suppressor p53 results in cancer. The p53 and
INK4s(a,b,c)-ARF tumor suppressors are the most prominent
among all the tumor suppressor genes known so far. It
appears that in most of the cancer cell types, if not all, acquire
a mutation in the pathway leading to the induction of p53- or
INK4s(a,b,c)-ARF tumor suppressors. Having realized the
importance of these tumor suppressor genes, it is of
paramount importance to identify other tumor suppressor
genes that link both p53- and INK4s(a,b,c)-ARF genes
together within the cell. With the arrival of two p53 related
genes, p73 and p63, the p53 tumor suppressor family network
appears to have enlarged in scope and significance. I have
identified several tumor suppressor genes that link both p53-
and INK4s(ab,c)-ARF-family genes together. The
bioinformatics approach was used to identify the potential
tumor suppressor network. The models that emerge from this
study will mainly explain how p63 and p73 function as tumor
suppressors. Then, the identified tumor suppressor network
will be classified to illuminate the specific tumor suppressor
pathways. Additionally, the concept of “tumor suppressome”
will be elaborated. In aggregate, this study was aimed to
identify: a) Networks among the established tumor
suppressors that directly link the p53 family tumor suppressor
proteins together; b) p63/p73-dependent tumor suppressor
pathways; c¢) the unidentified tumor suppressor networks that
directly link several tumor suppressors.
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A REVIEW OF PROGNOSTIC FACTORS OF EARLY
CERVICAL CARCINOMA

J. Bouda', L. Boudova?, Z. Rokyta',
B. Gabriel®, G. Gitsch? and E. Stickeler?

Departments of 'OBGYN and ?Department of Pathology,
Medical Faculty Hospital, Plzen, Czech Republic;
30BGYN, Freiburg University Medical Center, Freiburg,
Germany

Establishing prognosis is an important step for therapy
planning in malignant diseases. The classical morphological
prognostic factors in cervical carcinoma are: stage, type,
grade, tumor volume or diameter, depth of stromal invasion,
lymphovascular invasion, regional lymph node status, and
positivity of surgical margins. Recently, the focus of research
moved to novel factors such as oncogenes, tumor suppressor
genes, oncomarkers, aneuploidy and microsatellite instability,
neovascularisation, proliferative activity, HPV infection,
adhesion molecules.

In this review, we analyse the role of classical prognostic
factors of early cervical carcinoma and the role of novel
factors such as CD 44v6 adhesion molecule, focal adhesion
kinase (FAK) and hTra2-betal splicing factor. We also discuss
the impact of prognostic factors for treatment individualisation
and outline the future directions in this field of research.
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CAS MEDIATES CROSSTALK OF SRC AND mTOR
SIGNALING

Kristyna Bicanovd, Lucie Teglov4,
Daniel Rosel and Jan Brabek

Department of Cell Biology, Faculty of Science, Charles
University in Prague, Prague, Czech Republic

mTOR signaling was found to contribute to various aspects of
Src  mediated transformation, especially anchorage
independent growth. CAS (Crk associated substrate) is a major
tyrosine phosphorylated protein in cells transformed by v src
oncogene and was found to be critical for invasion and
metastasis of src transformed cells. CAS was recently
documented to contribute to the activation of PI3 kinase, an
upstream regulator of mTOR signaling.

To analyze the role of CAS in crosstalk of mTOR and Src
pathways, we employed CAS null and CAS re expressing Src
transformed MEFs. We found that CAS profoundly enhanced
the phosphorylation of mTOR/Raptor substrate 4E BP1 as
well as mTOR/Rictor-dependent Akt 473 phosphorylation.
Using CAS null Src transformed MEFs, reexpressing CAS
mutant with all 15 tyrosines in substrate domain mutated to
phenylalanines, we showed that functional CAS substrate

domain is necessary for 4E BP1 and to lesser extent also for
Akt 473 phosphorylation.

CAS mediated invasiveness of Src transformed MEFs is
accompanied by great elevation of MMP 2 activity (Brdbek et
al.,2004). We analyzed whether mTOR signaling participates
in regulation of MMP 2 activity. Remarkably, we found that
MMP 2 activation in Src transformed MEFs was down-
regulated by mTOR inhibitors rapamycin and LY294002 and
unaffected by PI3 kinase inhibitor wortmanin. In addition, we
found that while mTOR inhibitors inhibited growth of Src
transformed cells under both non adhesive and adhesive
conditions, PI3 kinase inhibitor wortmanin inhibited the
growth of Src transformed cells only under non adhesive
conditions, suggesting that under adhesive conditions the
crosstalk of Src and mTOR signaling is independent of PI3
kinase.

To summarize, we found that CAS mediated crosstalk of
Src and mTOR signaling and that this crosstalk is at least in
part PI3 kinase independent.
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MOLECULAR-TARGETED THERAPY FOR
ADVANCED RENAL CELL CARCINOMA

rgio Bracarda!, Marta Rossi!, Alketa Hamzay',
Claudia Caserta?, Valeria De Simone' and Lucio Crino!

'Department of Medical Oncology, Ospedale S. Maria della
Misericordia, Perugia;

*Department of Medical Oncology, Ospedale S. Maria, Terni,
Italy

Metastatic advanced renal cell carcinoma (mRCC) is
historically refractory to conventional available treatments
such as radiotherapy and chemotherapy. As a result, until
recently, immunotherapy (interleukin-2 and or interferon-o.)
has been considered the treatment of choice for advanced
disease.

Recent advances in understanding the biology and genetics
of RCC have led to the identification of a number of molecular
targets, with several novel drugs developed for these targets,
particularly tumor-associated angiogenesis, a key step in the
pathogenesis and progression of RCC.

Several angiogenic growth factors are highly expressed in
RCC, but vascular endothelial growth factor (VEGF), because
of the inactivation of the von Hippel-Lindau (VHL) tumor-
suppressor gene and the subsequent activation of the hypoxia
response pathway, and mammalian target of rapamycin
(mTOR), for its central metabolic and angiogenic role, are of
particular importance. As a consequence, VEGF-targeted
therapies and mTOR inhibitors have been identified as
promising treatment strategies in patients with mRCC. To date,
three main treatment approaches have emerged: VEGF ligand
blockade, through anti-VEGF monoclonal antibodies (such as
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bevacizumab); VEGF signal blockade, by targeting VEGF

receptors with small molecule tyrosine kinase inhibitors such

as sunitinib and sorafenib; and, more recently, mTOR
inhibition with intravenous or oral agents such as temsirolimus

(CCI-779) and everolimus (RADO0O1).

Recent data about clinical efficacy and significant toxicities
of these agents and actual innovative treatment strategies for
advanced renal cell carcinoma will be presented and discussed.
1 Motzer RJ, Hutson TE, Tomczak P et al: Sunitinib versus

interferon alpha in metastatic renal-cell carcinoma. N Engl J

Med 356: 115-124, 2007.

2 Escudier B, Eisen T, Stadler WM et al: Sorafenib in
advanced clear—cell renal—cell carcinoma. N Engl J Med
356: 125-134,2007.

3 Bracarda S, Porta C, Boni C et al: Randomized prospective
phase II trial of two schedules of sorafenib daily and
interferon-a2a (IFN) in metastatic renal cell carcinoma
(RAPSODY): GOIRC Study 0681. J Clin Oncol 25: 259s,
2007.

4 Hudes G, Carducci M, Tomczak P et al: Temsirolimus,
interferon alpha, or both for advanced renal-cell carcinoma.
N Engl J Med 356: 2271-2281, 2007.

5 Escudier B, Pluzanska A, Koralewski P, Ravaud A, Bracarda
S et al: Bevacizumab plus interferon alfa-2a for treatment of
metastatic renal cell carcinoma: a randomised, double-blind
phase III trial. Lancet 370(9605): 2103-2111, 2007.

6 Motzer RJ, Escudier B, Oudard S, Hutson TE, Porta C,
Bracarda S et al: RECORD-1 Study Group. Efficacy of
everolimus in advanced renal cell carcinoma: a double-blind,
randomised, placebo-controlled phase III trial. Lancet
372(9637): 449-456, 2008.
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EXPRESSION OF INSULIN LIKE GROWTH
FACTORS (IGFS) IGF RECEPTORS GENES, AND
IGFBP-3 IN RENAL CANCER

Michat Biatozyt!, Ryszard S .Braczkowski?, Marta Plato?,
Bogumita Braczkowska®*, Elzbieta Mazurek?
and Wiestaw Duda!

"Prof. Michatowski Memory Hospital Strzelecka ST. 9, 40-
073 Katowice;

2Medical University of Silesia in Katowice, Department of
Public Health Bytom, Piekarska ST. 18;

3Medical University of Silesia in Katowice, Department of
Molecular Biology, Sosnowiec Narcyzéw St.1;

“Medical University of Silesia in Katowice, Department of
Epidemiology, 41-702 Katowice, Medykéw ST.10, Poland

Insulin like growth factors I and II play important roles in
regulation of cell proliferation. They both have strong
promitotic and antiapoptotic effects. The actions of IGFs are
mediated by their activation of the specfic cell membrane
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receptor with tyrosine- kinase activity called IGF-I receptor
(IGF-IR). There is also another type of IGF receptor — IGF II
receptor (IGF-IIR). This receptor has no tyrosine-kinase
activity, and does not exert mitogenic and antiapoptotic action.
The activity of IGFs is regulated by their binding proteins.
Because of their mitogenic and antiapoptotic actions IGFs can
act on tumor growth. There are many epidemiological studies
showing that incresed circulating levels of IGFs are connected
with increased risk of several cancers. Not only circulating but
also locally produced IGFs, can act on tumor growth in a
paracrine-autocrine way. Production of IGFs, and presence of
IGF-IR has been observed in several cancer cells. IGF-I and
IGF-II have strong mitogenic and antiapoptopic effects on
normal and transformed kidney cells. This evidence suggests
that IGFs may promote the development and growth of renal
cancer. Renal cancer represents 3-4% of all human malignant
neoplasms. Recent studies suggest that the incidence of RCC
is increasing. About 2500 new cases of renal cancer per year
are registred in Poland. The most frequent among them is
renal cell carcinoma and among them 70-80% are clear cell
carcinoma.Radical nephrectomy is stil the main therapy of this
cancer. Materials and Methods: Patients qualified to radical
nephrectomy, aged 25-65, were included to the study. Patients
under 25, and over 60 were excluded. Production of IGFs
decreases with age, being highest in young people, and
strongly decreases in older patients, so this exclusion was used
in order to have an homogeneous. Patients qualified for
nephrectomy because of cancer were included to examined
group, and patients qualified for other reason were included
to the control group. All patients signed informed consent as
per institutional guidelines. After radical nephrectomy tumor
specimens were histopatologicaly evaluated. Only materials
obtained from patients with tumors qualified as ca
clarocellulare were subject to further examination. Finally 49
(age 40-65) patient were included into examined group, and
15 (age 32-63) patients to control group. Material from tumors
was subsequently evaluated according to Fuhrman malignancy
scale. Then specimens coming from tumors, health tissue of
tumor area and from kidney nephrectomized because of other
than cancer reasons were processed according to gene
expression. Expressions of genes for IGFs, IGF receptors and
IGFBP were evaluated by QRT-PCR (Tagman). Data analysis
was performed by means of standard statistical procedures
using STATISTICA 7.1. Results: IGF-I. Only in 19 samples
of tumor tissue and in 3 samples of tumor area, expression of
IGF-I gene was observed. The expression in tumor is inversly
correlated with tumor grade. IGF-II. Expression of IGF-II
gene was observed only in tumors with high Fuhrman grade
(3 and 4). Expression was observed also in 3 samples from
tumor area and in 5 samples from kidney nephretomized
because of non cancer reasons. IGF-IR. Expression of IGF-IR
gene was noted only in 2 samples from non cancer kidney and
only in 2 (of 16) samples from the tumor area of patients with
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cancer Fuhrman grade 1. Expression was observed in all other
cases. Expression in cancer tissue with Furhrman grade 2, 3
and 4 was higher (statistically significant) than in cancers with
Fuhman 1. IGF-IIR. Expression of IGF-IIR gene was present
in all samples from non cancer tissues. Expression was
observed only in five samples from a healthy area from kidney
with cancer (4 with Fuhrman 1 and 1 with Fuhrman 3).
Expression was observed in 3 tumors with Furhman 1. In all
other tumors no expression of IGF-IIR was observed. IGFBP-
3. IGFBP -3 gene expression was not present in all samples
from non tumor kidney, and was observed in all (excluding 2)
samples from cancer and cancer area.
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MODULATION BY STIMULI TREATMENT OF CAM
EXPRESSION, PROLIFERATION AND APOPTOSIS
ASSOCIATED TO CERVIX TUMOR CELLS

Lorelei I. Brasoveanu!, Gabriela Anton?,
Mirela Hirt! and Mihai Stoian?

!Center of Immunology, Bucharest;
2Institute of Virology “Stefan S. Nicolau”, Bucharest,
Romania

Proliferation of mammalian cells is tightly regulated by
multiple environmental influences, adhesion to extracellular
matrix (ECM), cell-cell adhesion and soluble factors
(cytokines or activators of kinases); loss of adhesion generally
results in complete G1 phase cell cycle arrest or apoptosis. In
contrast, formation and spread of tumors are closely associated
with decreased dependence on adhesion for growth and
survival. Cervical cancer represents the second malignancy as
frequency among women and is due by persistent infection
with high risk human papilloma viruses (hrHPV). Co-
expression of certain cell adhesion molecules (CAMs) by
cervix tumor cells, which might be involved in cellular
interactions, changes in adhesivity and cellular mobility, could
influence the aggressiveness and metastatic potential of a
certain tumor. The present study focused on the potential
influence of treatment with several stimuli as cytokines or
drugs(doxorubicin) on proliferation by cell cycle phases and
apoptosis of cervix tumor cells using as models the HPV*
immortalized CaSKi and HeLa cell lines. In addition, the
effect of stimuli treatment on expression of several CAMs (E-
cadherin, ICAM-1, MUC-1, VCAM-1) was analyzed.
Expression of cellular associated antigens was evaluated by
indirect immunofluorescence followed by flow cytometry
analysis. Percentages of apoptotic cells were detected by using
annexin V/FITC and propidium iodide (PI) double staining,
while progression through cell cycle phases was evaluated by
using PI staining. Data obtained showed that both the
expression of CAMs associated to the human cervix cell lines
taken under study and proliferation thorough cell cycle phases

or apoptosis were differentially influenced depending on the
stimuli used. All these data bring new information regarding
CAMs and proliferation profile associated to cervical tumor
cells and their possible involvement in regulating the
interaction between tumor cells and host immune system,
leading to new antitumor gene- and immuno-therapeutical
strategies.
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ROLE OF PKC ISOFORMS IN THE FORMATION OF
METASTASIS

Walburgis Brenner, Isabelle Greber, Silke Beitz,
Justine Gudejko-Thiel, Frederik Roos, Joachim W. Thiiroff

Department of Urology, University of Mainz, Germany

Background: The most common reason for death in cancer
patients is the development of metastases. The formation of
metastases depends on adhesion of tumor cells to the
endothelium, migration into the subendothelial tissue and
proliferation versus apoptosis in the secondary organ. These
processes depend on many intracellular signaling mechanisms,
which are partly regulated by protein kinase C (PKC). Different
PKC isoforms have various regulatory effects in processes of
metastases. We analysed the role of PKC isoforms in
progression and metastases of renal cancer. Materials and
Methods: The expression of all PKC isoforms was determined
in the human renal carcinoma cell line CCF-RC1 and in tissue
specimens of renal tumor and normal renal tissue. For
functional analyses, cells were treated with the PKC specific
inhibitors RO31-8220, GF109203X, GO6976 and Rottlerin.
Afterwards, cell adhesion on monolayer of human umbilical
vein endothelial cells (HUVECs) was investigated. The
migration was quantified using a microchemotaxis chamber
and proliferation was determined by BrdU incorporation. The
cellular expression and phosphorylation of beta-1 integrins and
the downstream target focal adhesion kinase (FAK) was
quantified by Western blot. The expression of beta-1 integrins
on the cell membrane was quantified by flow cytometry.
Results: With the exception of PKC lambda and theta, all PKC
isoforms were expressed in the renal carcinoma cell line CCF-
RC1, in renal tumor specimens and in normal renal tissue. Cell
adhesion and proliferation were unaffected by all PKC
inhibitors. Cell migration was reduced after treatment with
GF109203X or Rottlerin down to 69% or 29% of untreated
cells, respectively. The cellular expression and phosphorylation
of beta-1 integrins and FAK are also inhibited by Rottlerin, a
PKC delta specific inhibitor. In contrast, the expression of beta-
1 integrins on the cell membrane was most potently reduced
by RO31-8220 down to 8% of untreated cells. Conclusion:
Treatment with PKC inhibitor GF109203X demonstrated a
clear influence on cell migration. PKC delta is the only isoform
which is inhibited by GF109203X but not by RO31-8220 or
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G0O6976. Since also Rottlerin, a strong PKC delta inhibitor,
reduces cell migration, it is feasible to assume that PKC delta
regulates migration, but not adhesion and proliferation of renal
carcinoma cells. On the other hand, the only PKC isoform
which is inhibited by RO31-8220, but not by one of the other
used PKC inhibitors, is PKC epsilon, this isoform seems to
regulate the membrane expression of beta-1 integrins, although
it has no influence on cell migration. Our results suggest that
the inhibition of cell migration depends on the regulation of the
activity of beta-1 integrins and its downstream target FAK.
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THE USE OF MULTIPLEXED APTAMER
MEASUREMENTS OF PROTEINS FOR THE
DIAGNOSIS AND SCREENING OF LUNG CANCER

Edward N. Brody

Somal ogic, Inc., 2945 Wilderness Place, Boulder, Colorado,
80301, USA

Aptamers are single stranded nucleic acids that are evolved
through the SELEX procedure to bind tightly and specifically
to cognate proteins. Recent advances in the SELEX protocol
have led to a new kind of aptamer (called SLaptamers);
SLaptamers have very high affinity and specificity for cognate
proteins, and not others, due to very long dissociation rates
(>30 min) for the cognate protein. By coupling the new
protocol with the use of chemically modified bases in starting
libraries, Somal.ogic has evolved new specific binding reagents
for multiplexed measurements of proteins in blood and other
biological fluids. Because one SLaptamer can give the same
specificity and sensitivity that requires two antibodies in the
ELISA format, SLaptamer arrays reduce cross-reactivity
between reagents in a multiplexed array; there is essentially no
limit on how many measurements can be made simultaneously.
Somalogic now has the capacity to measure over 600 proteins
in blood. Using blood samples from smokers without cancer,
early-stage (I and II) lung cancer, and late stage (III) lung
cancer, measurement of serum proteins has detected
biomarkers which, within this study, can discriminate smokers
without cancer from both early and later stage lung cancer.
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FUNCTIONAL FOOD SCIENCE AND SELENIUM IN
CANCER PREVENTION. A SHORT-TERM
INTERVENTION TRIAL WITH SELENIUM-
ENRICHED FOOD: EFFECTS ON BIOAVAILABILITY

AND OXIDATIVE DEFENCE REGULATION
M. Rondanelli!, A. Opizzi', A. Giacosa® and G. Broich?
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Results from several but mostly small observational studies as
well as the secondary analysis of an intervention trial provide
support for a chemopreventive effect of selenium against
cancer, in particular prostate, lung, liver and colorectal
cancers. Several cancer preventive mechanisms have been
described and it is likely that selenium acts through multiple
pathways. In particular, the anti-oxidative and anti-
inflammatory effects mediated through activity of seleno-
enzymes are discussed, given the relevance of oxidative stress
and inflammation in these cancers. The effect seems to be
strongest in those individuals with the lowest Se status. There
is some evidence that Se may affect not only cancer risk but
also progression and metastasis. Current primary and
secondary prevention trials of Se are underway in the USA,
including the Selenium and Vitamin E Cancer Prevention Trial
(SELECT) relating to prostate cancer, although a large
European trial is still desirable given the likelihood of a
stronger effect in populations of lower Se status. If Se may
protect against cancer, an adequate intake of Se is desirable.
However, the level of intake in Europe and some parts of the
world is not adequate for full expression of protective
selenoproteins. Selenium levels in soil generally reflect its
presence in food and the Se levels in human populations.
Thus, food content is influenced by geographical location,
seasonal changes, protein content and food processing.
Periodic monitoring of Se levels in soil and food is necessary.
Diet is the major Se source and approximately 80% of dietary
Se is absorbed depending on the type of food consumed. Se
bioavailability varies according to the Se source and
nutritional status of the subject, being significantly higher for
organic forms of Se. Se supplements can be beneficial for
subjects living in regions with very low environmental levels
of Se. Several strategies have been followed: (1) employment
of Se-enriched fertilizers; (2) supplementation of farm animals
with Se; (3) consumption of multimicronutrient supplements
with Se. Nevertheless, detailed investigations of possible
interactions between Se supplements and other food
components and their influence on Se bioavailability are
needed. Given this background, in a 3 week randomised,
double-blind study, 7 healthy young women (age 25+2 years,
Body Mass Index 23+1) supplemented their usual diet with
Se-enriched food and 7 were supplied with a similar diet but
not supplemented with Se. Before and after 21 days of
supplementation serum Se level and erythrocyte glutathione
peroxidase (GPX) activity were evaluated. Serum Se levels
were significantly increased in the intervention group
(99.3+17.7 microgram/ml at time O and 114.1+28.6
microgram/ml at time +21 day, p<0.003 by Man-Withney
test), while the control group did not show any significant
difference (98.2+18.7 microgram/ml at time 0 and 100.2+23 .4
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microgram/ml at time +21 day). Similar results were observed
when erythrocyte glutathione peroxidase (GPX) activity was
evaluated. The group supplemented with food enriched
Selenium showed a significant increase in GPX activity after
21 days of intervention (19.1£3.1 at time O and 22.1+4.0 at
time +21 day, p<0.01), while its value did not change in the
control group (20.2+2.8 at time 0 and 19.1+2.9 at time +21
day). Moreover, the follow-up of the supplemented subjects,
showed that ten days after the end of the supplementation,
both the serum selenium levels and GPX activity decreased
and did not differ significantly when compared with values at
time 0. In conclusion, this study demonstrated the
bioavailability of Selenium supplemented through fortified
food, thus proving that this approach could be helpful to
favour the optimal intake of Selenium in the population and
therefore to favour cancer prevention.
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THE SERINE/THREONINE KINASE AKT
ACTIVATED BY FIBROBLAST GROWTH FACTOR
RECEPTORS FROM OESTROGEN-INDEPENDENT
BREAST CANCER CELLS REGULATES THE G,/M
CHEKPOINT

Edith Browaeys-Poly!, Arlette Lescuyer!,
Dominique Perdereau?, Jean Pierre Vilain'!,

Anne-Frangoise Burnol? and Katia Cailliau-Maggio'

"Université des Sciences et Technologies de Lille,
Laboratoire de Régulation des Signaux de Division, EA
4020, IFR 147, SN3, Villeneuve d’Ascq Cedex, France;
?Institut Cochin INSERM U567-CNRS UMR 8104-
Université René Descartes, Département Endocrinologie,
Meétabolisme, Cancer 24 rue du Faubourg Saint-Jacques,
75674 Paris, France

Hormone-independent breast cancers proliferate in response
to "fibroblast growth factor". The oestrogen-independent
breast cancer cell line, MDA-MB-231, expresses fibroblast
growth factor receptors (FGFRs), and secretes FGF1 that
exerts an autocrine mitogenic effect. Analysis of FGFRs
signalling is rendered difficult by the concomitant expression
of several tyrosine kinase receptors and their shared
transduction cascades. To specifically investigate FGFR
signalling, we used a biological system the Xenopus oocyte, a
giant cell, devoid of endogenous FGFRs, that allows
microinjections and expression of various RNAs. This
paradigm offers a powerful experimental approaches to
question cascade transduction regulation in relation to the cell
cycle G,/M checkpoint. Oocytes expressing FGFRs from
MDA-MB-231 enter in M phase, after stimulation by
exogenous FGF1. This G,/M transition involves Ras-
dependent and Ras-independent cascades. The phospholipase
C gamma (PLCy) and the serine/threonine kinase (Akt), two

enzymatic effectors activated by FGFRs, are involved in breast
cancer growth. In oocytes expressing FGFRs from MDA-MB-
231, inhibitors of PI3Kinase-Akt pathway (Wortmannin, LY
294002, N terminal SH2 domain of p85 PI3Kinase) and an
inhibitor of PLCy (a mimetic peptide of the SH2 domain)
block FGF1-FGFR transduction. Activation of PLCy is the
result of a direct binding to the FGFRs p(Y)766 site. A
PLCy/calcium dependent chlorure current, measured by
electrophysiological techniques, starts 2 to 4 minutes after
FGF1 addition, and displays a duration of 20 minutes. A
kinetic analysis shows that PLCy is phosphorylated on
tyrosine 5 minutes and on serine 30 minutes after FGFRs
activation. PLCy immunoprecipitations show that the serine
phosphorylated PLCYy is associated with active phosphorylated
Akt (serine 473). A PLCy mimetic peptide of the SH3 domain
disrupts the PLCy-Akt interaction, the serine phosphorylation
of PLCy and favours Akt binding to an other downstream
target: Chfr, a mitotic checkpoint protein deregulated in breast
cancers. Moreover, an acceleration of the G,/M transition
occurs when the Akt-PLCy interaction is substituted for the
Akt-Chfr interaction. In conclusion, in the oestrogen-
independent breast cancer line, MDA-MB-231, cell cycle
progression in the M phase induced by FGF receptors is
controlled by a time regulated interaction of activated Akt with
two partners PLCy and Chfr.
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INCREASED CYTOPLASMIC EXPRESSION OF THE
RECEPTOR (R) FOR INTERLEUKIN (IL)-23 IS A
MARKER FOR EPITHELIAL PROLIFERATION,
PROSTATIC INTRAEPITHELIAL NEOPLASIA (PIN),
AND PROSTATE CANCER (CAP)

Dieter Mitteregger', Wolfgang Brozek'?2, Martin Susani?,
Igor Stancik'#, Michael Marberger!> and Gero Kramer!~

The Ludwig Boltzmann Society, Cluster Urology, Vienna;
*Department of Pathophysiology and *Clinical Institute for
Pathology, "Medical University of Vienna;

“Department of Urology, Hospital Hietzing, Vienna, Austria

Benign prostatic hyperplasia (BPH) and prostate cancer (CaP)
were found to be related to chronic inflammation and cytokine
production. We previously reported the expression of the
inflammatory master cytokine IL-23 and its receptor in the
prostate. In this study we investigated the association between
IL-23R expression and prostatic carcinogenesis.

IL-23R was localized immunohistochemically in 28
prostate carcinoma sections and 14 carcinoma-surrounding
prostate sections from 20 patients, and 1 benign prostate
biopsy core. Tissue IL-23R expression was evaluated
particularly with regard to the sequential stages of prostate
carcinogenesis, ranging from normal glands to carcinoma in
situ and invasive cancer. IL-23R expression of 3 CaP cell lines
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(PC3, LNCaP, and DU145) was compared to the benign
prostate epithelial cell line PNT2 by flow cytometry, real-time
PCR, immunoflourescence, and immunocytochemistry. The
association between IL-23R and proliferating cell nuclear
antigen (PCNA) expression was analyzed by flow cytometry,
and growth effects of recombinant human (rh) IL-23 or a
neutralizing anti-IL-23 antibody were assessed in a
[3H]thymidine incorporation assay in PNT2 cells and all
malignant cell lines.

Two expression patterns of IL-23R were identified: Cells of
normal glands expressed IL-23R restricted to the luminal cell
membrane and in apocrine secretion structures. Glandular
sectors showing morphological signs of proliferation, atrophic
glands, PIN, and prostate cancer cells displayed a clearly
increased staining intensity as well as distribution of IL-23R
expression over the whole cytoplasm. In accordance, 3 CaP
cell lines displayed higher cytoplasmic IL-23R expression than
the benign prostate epithelial cell line. 18/28 carcinomatous
and 7/14 surrounding sections contained 30 (high grade) PIN
lesions. One was found in the benign prostate biopsy. 100%
of these were clearly marked by increased cytoplasmic IL-23R
staining, as were 26/28 (93%) of prostate carcinomas. 7/26
prostate carcinoma sections showed areas of partial loss of IL-
23R expression. In tissue sections, malignant and proliferating
cells were characterized by a shift of IL-23R localization from
the luminal membrane to the cytoplasm. Proliferation of 2/3
carcinoma cell lines and of PNT2 cells was significantly
inhibited by rhIL-23, and on the contrary increased by IL-23
immuno-depletion.

IL-23R expression level and pattern is a marker for
epithelial proliferation, prostatic carcinoma in situ and invasive
cancer. IL-23R signaling from the cellular surface might relay
growth inhibitory stimuli. In accordance, intracellular
translocation and hence accumulation of the receptor
withdraws proliferating and malignant cells from anti-
proliferative signals. Interfering with the (dysregulated) IL-
23R signaling pathway might therefore serve as a potential
molecular therapeutic target in prostate cancer.
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EXPRESSION OF THE VITAMIN D SYSTEM AND
COX-2 IN HUMAN COLORECTAL CANCER TISSUE

Wolfgang Brozek!, Teresa Manhardt!, Stephan Kriwanek?,
Elisabeth Bonner?, Enik6 Kéllay! and Heide S. Cross!

"Department of Pathophysiology, Medical University of
Vienna;

Departments of 2Surgery and *Pathology, Hospital
Rudolfstiftung, Vienna, Austria

We suggested that the balance between colonic synthesis and

degradation of 1,25-dihydroxyvitamin D3 (1,25-D3) may
determine concentrations of the active metabolite locally, and

3222

thus may be crucial for growth regulation of colorectal tissue
and prevention of tumor progression. Chronic inflammation as
indicated by over-expression of cyclooxygenase (COX)-2
often precedes and accompanies colorectal tumorigenesis. In
the present study we investigated differences in mRNA
expression related to the vitamin D system (CYP27BI, the
synthesizing hydroxylase; VDR, the vitamin D receptor; and
two splice variants of CYP24A1, the catabolic hydroxylase),
and to inflammation (COX-2). These were evaluated
statistically in relation to patient age, sex, tumor subsite and
grading.

113 patients with colorectal tumors and 10 diverticulitis
patients (controls) were randomly chosen for this study.
Colorectal tissues were analyzed by semiquantitative RT-PCR
and results were quantified by densitometry. Parametrical and
non-parametrical methods were used for statistical evaluation.
In a multivariate factor analytical model, the number of factors
was chosen based on a scree plot of eigenvalues from the
correlation matrix. Maximum likelihood and principal factor
methods were used for generation of the initial factor matrix,
which was rotated applying the varimax method. Expression
of the two splice variants of CYP24A1 was significantly
elevated in tumor tissues of all grades compared with that in
normal mucosa (p<0.001), though in moderately differentiated
low-grade tumors (G1/2) from the left colon (LC) of female
patients reduced levels of both splice variants occurred
(p<0.05). While expression of CYP27B1 mRNA was also
increased in tumors of all grades over that of normal mucosa,
statistical significance was only reached in differentiated G1/2
tumors primarily derived from male patients (p<0.05).
However, in female patients even high-grade (G3/4) tumors
exhibited increased CYP27B1 expression compared with G1/2
tumors as long as they were derived from LC (p<0.05), while
VDR expression was lowest there (p<0.05). Rectal tumor
tissue, especially from females (p<0.01), exhibited lowest
CYP27B1 gene expression (p<0.05) and a significant decrease
of VDR expression during progression towards higher grades
(p<0.05). Significant age-related expression changes were
observed in male right colon (RC) tumors: Those graded G1/2
displayed higher VDR levels with advanced age of patients
(p<0.05), whereas in those graded G3/4 this correlation was
inverse (p<0.05). Compared with females, tumor resections
from male patients expressed COX-2 mRNA at significantly
higher levels (p<0.05) especially in G1/2 tumors from LC
(p<0.01), even higher than in G3/4 tumors (p<0.05). Subsite
specificity of COX-2 expression was preserved in female
patients (p<0.01).

Factor analysis of this evaluation indicated four mutually
not exclusive patient or tumor types: i) old patients are female,
i) correlated VDR, CYP27B1, COX-2, and, to a lesser extent,
wildtype CYP24 activity in tumor tissue, iii) an increase of
CYP24 splice variants in undifferentiated tumors, and iv) a
site-dependent increase in COX-2 expression in male patients.
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Collectively, our data confirm the concept of distinct
expression patterns of the vitamin D system and of a marker
for inflammation in colorectal tumors, which are not only
variable during progression, but are also depending on factors
like tumor subsite, gender and age.
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MUTUAL ASSOCIATIONS BETWEEN AGE,
GENDER, ANATOMICAL LOCATION AND
MALIGNANCY OF COLORECTAL CANCERS -
RELATIONSHIP TO 1,25-DIHYDROXY VITAMIN D,
TISSUE CONCENTRATIONS
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'Department of Pathophysiology, Medical University of
Vienna, Waehringer Guertel 18-20, A-1090 Vienna;
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We addressed the question whether age- and gender-related
incidence of colorectal cancer (CRC) at specific anatomical
subsites is associated with different degrees of malignancy by
analyzing data from 107 patients presenting with colorectal
tumors at a Vienna hospital in 2001/2002. Data were pooled
according to anatomical subsites, i.e. proximal or right colon
(cecum, ascending and transverse), distal or left colon
(descending and sigmoid), and rectum. Parametrical and non-
parametrical statistical methods were used for multivariate
analysis of associations between age, sex, tumor site and
tumor grading.

On the average, female CRC patients were significantly
older than male patients (median age 73 vs. 63 yrs, p<0.05).
The more advanced age of female cancer patients compared
with males was primarily the result of age differences in
proximal colon tumor patients (p<0.05): Men presented at a
median age of 60, whereas the women’s median age was 75
years. Male patients with high grade (G3+G4) cancers were
significantly younger than those with low grade (G1+G2)
lesions (71 vs. 59 years, p<0.01). This was not observed in
women, whose median age, regardless whether they had low
or high grade cancers, was around 75 years. However, at age
70-80 years more than 80% of patients with a G3 and G4
cancer were female, and at age of =80 years, all high grade
cancer patients were women. By contrast, at age 60 years and
younger, the majority, i.e. 67%, of G3 and G4 patients were
men.

No association was found between age and a specific
anatomical sub-site in male high grade cancer patients,
whereas female patients with proximal colon tumors were
significantly older than women with rectal cancers (p<0.05).
Both men and women presented with high grade rectal cancers
at the early mean age of slightly above 60 years.

The observation that women are protected from highly
malignant cancers in the proximal colon for a long period of
time, might be due to enhanced anti-proliferative potential of
1,25-dihydroxyvitamin D3 (1,25-OH,D5). We found (Nittke et
al., manuscript in preparation) that under cancer-promoting
conditions, concentrations of 1,25-OH,D; in human and
mouse colonic tissue were in general significantly higher in
females than in males, with values in the right colon exceeding
those at any other site of the colorectum.
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EARLY MODIFICATION OF C-MYC, HA-RAS AND
P53 EXPRESSIONS BY N-METHYL-N-
NITROSOUREA
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Pécs;
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H-8000, Székesfehérvar;

SInstitute of Pharmaceutical Chemistry, University of Pécs
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Methylnitrosourea (MNU) is a well known pluripotent direct-
acting carcinogen. Formation of MNU following incubation
of various meats with additional nitrite under in vitro acidic
conditions is possible. It is possible that many species,
including humans, are exposed to carcinogenic MNU,
generated in their gastrointestinal tract. Previously, an animal
model was developed by our research group to investigate the
expression of three key onco/suppressor genes c-myc, Ha-ras
and p53 as early molecular epidemiological biomarkers of
carcinogenic exposure or carcinogenesis induced by DMBA
(dimethylbenz[a]anthracene). The aim of this study was to
investigate the early effect of MNU on the gene expression
levels, in order to compare the initializing role of these genes
in MNU/DMBA-induced carcinogenesis. MNU is a direct-
acting carcinogen which spontaneously and rapidly degrades,
so any effect on the gene expression is observed within 24
hours. Our results show the maximum effect in vivo on the
gene expression at 12 hours after the MNU treatment; on the
other hand, 24 hours after the treatment, the elevated gene
expressions decreased in target organs (bone marrow, lung,
lymph nodes). Our results correspond to “long-term”
experiments of the carcinogenic effect of MNU in different
target organs. Our findings suggest that MNU has an impact
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on the expression of c-myc, Ha-ras and p53 genes in 12 hours,
especially in bone marrow. This corresponds to the fact the
DMBA has a delayed effect on the gene expression profile in
comparison to MNU because DMBA is a metabolically
activated carcinogen. Overexpression of these genes occurs as
an early biological effect to exposure to chemical carcinogens.
According to our results, these genes could indicate MNU
exposure and they could be the member of genes which take
part in MNU-induced tumorigenesis.
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TRANSCRIPTIONAL REGULATOR, BRN-3B/POU4F2
AND ITS TARGET GENES IN CONTROLLING
GROWTH AND BEHAVIOUR OF BREAST CANCER
CELLS

Vishwanie Budhram-Mahadeo

Medical Molecular Biology Unit, UCL Institute of Child
Health, 30 Guilford St, London WCIN 1EH, UK

Regulation of gene expression controls all aspects of tumour
growth, progression and response to treatment. By identifying
the mechanisms that control such behaviour, it may be possible
to specifically target these tumours to reverse growth effects.
The Brn-3b transcription factor is an important regulator of
growth in breast cancers and neuroblastomas because it
controls expression of key target genes e.g. by transactivation
of cyclinDI/CDK4, Brn-3b increases proliferation and
anchorage independent growth in vitro, and tumour growth in
vivo. Reducing Brn-3b reverses these growth effects. Brn-3b
also confers drug resistance and may increase migratory
potential in these cells by its effects on other target genes e.g.
HSP 27, and gamma catenin. Brn-3b is highly expressed in
>60% breast cancers and ~75% of neuroblastomas so reducing
Brn-3b may be a useful for reversing its effects in such cancers.
We have identified mechanisms that control the expression of
Brn-3b in these cancer cells and that may be used to control its
expression, under different conditions.
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PACLITAXEL/CARBOPLATINUM + CETUXIMAB AS
SECOND LINE CHEMOTHERAPY FOR PATIENTS
WITH RECURRENT OR METASTATIC HEAD AND
NECK CANCER
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Background: In patients with platinum-resistant recurrent head
and neck cancer the anti-EGF-receptor antibody cetuximab
could be used as a treatment option. There are only limited
data about results of this therapeutic option. The objective of
this study was to evaluate therapeutic benefit of this indication.
Methods: Thirty-three patients with histological confirmed
recurrent head and neck cancer (30 male, 3 female, mean age
was 59+12 years) were included in this exploratory study. All
recurrences had occurred after chemotherapy with platinum
derivates. Thirty patients received radiation therapy during
primary treatment. No surgical or radiotherapeutic option in
recurrent disease was possible. Fifteen patients were suffering
from local or locoregional recurrences; 18 patients had distant
metastasis (17 pulmonary and 1 cerebral). The 2nd-line
therapy consisted of carboplatinum (200 mg/m?) + paclitaxel
(200 mg/m?) every three weeks (week 1, 4, and 7) and
additionally cetuximab, which was given with 400 mg/.
Results: A significant tumor response was observed in 19/33
patients (56%): 13 partial, 5 minor and one complete
remission were registered. The median survival time was 7
months (range 1-14), 10 patients are still alive. Median time
to progression was 5 months (range 2-8). Side-effects were
rash (21/33), fever (12/33) and typical chemotherapy-induced
toxicities such as neuropathy (10/33) and (pan)cytopenia
(7/33). All side-effects were moderate and easily managed.
Conclusion: The described combined chemoimmuntherapy
with cetuximab and paclitaxel + carboplatinum seems to offer
new strategies in 2nd- and 3rd-line chemotherapy for patients
with platinum-resistant head and neck cancer, potentially
overcoming primary platinum resistance.
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MYC AND GASTRIC ADENOCARCINOMA
CARCINOGENESIS: STUDY IN INDIVIDUALS FROM
NORTHERN BRAZIL

Rommel Rodriguez Burbano
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MYC is an oncogene that participates in cell cycle regulation,
cell growth arrest, cell adhesion, metabolism, ribosome
biogenesis, protein synthesis, and mitochondrial function.
MYC has been highlighted as a key element of several
carcinogenesis processes in humans. Many studies reported
an association between MYC deregulation and gastric cancer.
MYC deregulation is also observed in gastric preneoplasic
lesion. Thus, MYC may be involved in the beginning of
gastric carcinogenesis. Our results suggest that amplification
is the main mechanism of MYC deregulation in gastric
cancer. In this review, we focus on oncogene MYC
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deregulation in gastric adenocarcinoma carcinogenesis,
including its relation with Helicobacter pylori and clinical
applications.
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CHANGES IN POST-TRANSLATIONAL
MODIFICATIONS (O-LINKED GLYCOSYLATION)
OF BREAST CANCER CAN AFFECT TUMOUR
BEHAVIOUR AND IMMUNE RECOGNITION
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Glycosylation is one of the most frequent forms of post
translation modifications and is essential for many protein and
cellular functions. Changes in the composition of glycans
added to glycoproteins and glycolipids are common events in
malignancy and these changes can influence the course of the
disease. Dramatic alterations occur in glycans attached to
serine and threonines in mucin-type O-linkage and this has
been particularly studied in breast cancer. We have shown that
this can be attributed, at least in part, to changes in the
expression of key glycosyltransferases involved in the
synthesis of O-glycans.

Greater than 90% of breast carcinomas show changes in
the expression of their O-linked glycan and this raises the
hypothesis that altered O-linked glycans is advantageous for
breast cancer. That this is indeed the case is demonstrated by
our data that show that transplantable and spontaneous
murine mammary tumours expressing tumour-associated O-
linked glycans grown significantly faster than the parental
control. Interestingly, we have also shown that when
monocyte derived dendritic cells are induced to mature and
migrate to the lymph nodes, the composition of their O-linked
glycans changes in a way that mirrors the change in breast
cancer.

Changes in glycans attached to the MUCI glycoprotein, a
membrane mucin that carries a large amount of O-linked
sugars, alters how this glycoprotein interacts with lectin-like
receptors of the immune system. Indeed, certain tumour-
associated glycoforms of MUCI can bind to the macrophage
galactose receptor and be internalised into antigen presenting
cells, while a different tumour-associated glycoform can be
immunosuppressive.

Thus changes in O-linked glycosylation can affect the
behaviour of tumour cells and how tumours are recognised by
the immune system. Understanding the mechanisms that
induce these changes may eventually lead to identifying
targets for therapeutic interventions.
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ROLE OF HEDGEHOG SIGNALING
IN PROSTATE CANCER
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The Hedgehog (Hh) pathway contributes to prostate cancer
growth and progression. Hh responses in tumors may arise
from autocrine signaling in cancer cells or paracrine
interactions with stromal cells. The evidence for autocrine and
paracrine signaling will be reviewed and we will then show
using a xenograft model that paracrine is sufficient to drive
tumor growth. Paracrine Hh signaling occurs in embryonic
prostate development and we used the developing prostate to
identify mesenchymal factors that are regulated by Hh
signaling. Using a xenograft model, we identified nine such
factors that are aberrantly expressed in the stroma of Hh over-
expressing tumors. Five of these factors correlate with
Hedgehog signaling in human prostate cancer but not in
benign tissue. In tumors with reactive stroma, each of the nine
factors correlate with Hh signaling. We conclude that changes
in the prostate stroma associated with the presence of cancer
result in an altered transcriptional response to Hh ligands that

mimics the growth promoting actions of the fetal
mesenchyme.
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DIAGNOSTIC AND PROGNOSTIC VALUE OF CD10
IN NEUROFIBROMAS, TYPE 1
NEUROFIBROMATOSIS AND MALIGNANT
PERIPHERAL NERVE SHEATH TUMORS

Daniela Cabibi

Department of Human Pathology, University of Palermo,
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Neurofibromas are the most common benign peripheral
tumors. They arise from the cutaneous and more rarely from
the visceral, peripheral nerve sheath. In 90% of cases they are
solitary, sporadic, localized, superficial tumors which are
usually benign, with a very low probability of becoming
malignant. In other cases they may be diffuse or plexiform and
are frequently associated with Type 1 neurofibromatosis
(NF1), with a higher risk of malignant transformation.

NF1, also known as Von Recklinghausen’s disease or
peripheral neurofibromatosis, is the most common form of
neurofibromatosis, with an incidence of 1/2,500-3,000
newborns (about 1.5 million people affected throughout the
world) and is one of the most frequent, progressive genetic
diseases, with serious medical and social consequences. It is

3225



ANTICANCER RESEARCH 28: 3157-3556 (2008)

transmitted in an autosomic dominant manner in about 50%
of cases and is sporadic in the remaining cases due to new
mutations (small deletions or puntiform mutations) on the
germinal cells of paternal origin, involving the NFI gene,
mapping on the long arm of the chromosome 17 (17q11.2).
The NF1 gene is an oncosuppressor gene with a probability
of mutations 10-100 times greater than the mean of the other
genes; it encodes neurofibromin, a protein that inhibits cell
proliferation by modulating mitogenic pathway signaling
through inactivation of p21-ras. Inactivating mutations of the
NF1 gene, with the production of truncated, inactive protein,
determines hyper-activation of p21 Ras and proliferation of
neoplastic cells.

The clinical presentation of NF1 is not always clear since
the onset of the clinical signs is age-dependent and there is a
strong variability both among patients and in the same patient
during different stages of the disease, with no relation between
genotype and phenotype. Due to the strong inter- and intra-
familiar phenotypic variability and its different clinical
courses, NF1 may sometimes require a long follow-up, lasting
for more than 4 years, before being diagnosed with certainty.

The most serious risk of NF1 is the malignant
transformation of neurofibromas (mainly diffuse and
plexiform neurofibromas) into malignant peripheral nerve
sheath tumors (MPNSTSs). These represent about 5-10% of
soft tissue sarcomas and are extremely aggressive, with only
34% of patients reaching a 5-year survival rate. Histologically,
neurofibromas consist of Schwann cells, positive for S100
immunostain, together with perineural cells and fibroblasts,
which are CD34 positive, but S100 negative.

The S100 protein is the most useful marker in the diagnosis
of neurofibromas, but in some low-grade MPNSTs and in
more than 2/3 of high-grade MPNSTs, it is reduced or absent.
Nestin and PGP9.5 are more sensitive markers than S100,
although they are not specific since they are expressed in other
mesenchymal neoplasias (1, 2). As it is extremely important
to reach a correct, early diagnosis, several markers have been
investigated with the aim of distinguishing benign
neurofibromas from those with a greater malignant potential
and from MPNSTs. For example, malignant transformation of
neurofibromas has been associated with CDKN2A/pl6
inactivation and loss of pl6 expression. PI6 is an
oncosuppressor gene involved in cell cycle regulation by
inhibiting CDK4, the cyclin D1-dependent kinase which
enhances the progression of the cell cycle by the
phosphorylation of the Retinoblastoma protein. (3, 4).
Furthermore, overexpression and mutations of P53 have been
reported in high grade MPNST, but late appearance of them
precludes their use as predictive markers of malignancy (3, 5).

Recently, the CD10 antigen, (also known as neutral
endopeptidase (NEP), neprilisine or CALLA Antigen), first
identified on the precursors of B and T lymphocytes, has been
found in several hematopoietic neoplasias (B and T acute
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lymphoblastic leukaemias, follicular lymphoma and Burkitt’s
lymphoma) and in some non-hematopoietic neoplasias, such
as renal cell carcinoma, endometrial stromal sarcoma,
melanoma, prostatic cancer and mesenchymal neoplasia (6-
10) In many tumors, such as melanomas, gastric cancer and
breast cancer, a relation between CD10 expression and a
greater potential of neoplastic invasiveness has been observed,
probably related to the similarity of CD10 to the matrix
metalloproteinases (MMPs) in creating a micro-environment
facilitating neoplastic invasion (8, 11, 12). CD10 is normally
expressed in breast myoepithelial cells, in kidney proximal
tubules and glomerular cells, in the apical membranes of
intestinal gland epithelium, in stromal cells of the
endometrium and bone marrow, in biliary canalicules of the
liver, in mesenchymal dermal cells (fibroblasts and
dendrocytes) and, noteworthy, in the normal myelin sheath of
peripheral nerves (13). Nevertheless, CD10 expression in
lesions arising from the peripheral nerve sheath has still not
been sufficiently investigated.

We retrospectively performed an immunohistochemical
assay, by using CD10, S100 and CD34 antibodies, on
formalin-fixed, paraffin-embedded seriated sections from 38
neoplastic lesions, 18 of which (Group A) consisted of
localized, sporadic, solitary neurofibromas, and 20 (Group B)
consisting of MPNSTs and of neurofibromas with a higher
risk of malignant transformation (myxoid, plexiform, diffuse
with atypias). In group B, 7 patients had a well-known history
of NF1, 3 had a relapse history, 2 had undergone the surgical
excision of more than one neurofibroma and 3 were affected
by MPNSTs (one of whom developed pulmonary metastases a
year later).

The group A lesions were smaller than the Group B lesions:
group A mean diameter=0.84 cm (range 0.3-2 cm), 15/18
(83%) had a diameter <1 cm; group B mean diameter=3.8 cm
(range 0.3-17 cm), 14/20 (70%) had diameter >1 cm (p<0.05,
Mann-Whitney U-test).

CD10 expression was significantly different in the two
groups: In group A 13/18 cases (73%) stained negatively and
only a weak, focal CD10 positivity was present in 5/18 (27%);
in group B, 19/20 cases (95%) stained positively for CD10;
(p<0.0001, paired r-test).

On the contrary, the immunohistochemical assay performed
with S100 and CD34 showed no statistically significant
difference between the two groups: S100 stained positively in
all of the group A cases and in 18/20 cases (90%) of the group
B cases (the two negative ones consisting of 2/3 MPNSTSs).
CD34 stained positively in 17/18 (94%) of group A cases and
in 15/20 cases (75%) of group B cases.

It is interesting to note that in a patient who underwent
surgical removal of two neurofibromas, both were CD10
positive and in one of them CDI10 highlighted just the
peripheral plexiform areas that were not well evident on
haematoxylin-eosin staining.
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Furthermore, in another patient with primary cutaneous
MPNST, there was positive staining both for S100 and CD10,
nevertheless, pulmonary metastases observed one year later
lacked S100 expression but stained positively with CD10, just
like the primary tumor, suggesting for CD10 may be useful in
the diagnosis of metastatic MPNSTSs, mainly when S100
positivity has been lost.

In conclusion, CD10 proved to be able to distinguish Group
A lesions from Group B lesions, with 95% sensitivity and 72%
specificity; it proved negative in benign, localized
neurofibromas and positive in higher risk lesions, in NF1 cases,
in recurrent neurofibromas (as early as at the first removal), in
MPNST and their metastases (including those negative for
S100 and CD34). Moreover CD10-positive immunostaining
was related to the size of the lesions and was able to highlight
histological areas (myxoid, plexiform, atypical areas) with
features suggesting a greater risk of malignant potential. As
recently evidenced in melanoma progression, these
observations could be related to the synergetic increase of NEP
gene transcription (the gene encoding CD10 antigen), together
with the co-expression of many genes involved in cell
proliferation and cancerogenetic mechanisms, such as the
MAP-kinase pathway, apopotosis and WNT signaling
inhibition, hyper-expression of the proliferation marker Ki 67
and so on (8, 14). It is not clear, however, if CD10 hyper-
expression could have a causal role in these cancerogenetic
events or if it represents only an epiphenomenon of them, or if
the synergetic gene over-expression observed in melanomas
also applies to neurofibromas. In any case, whatever the
mechanism underlying CD10 over-expression, its diagnostic
and predictive value cannot be ignored.

Thus, although not specific because it is expressed in other
neoplasias of different origin, prompt assessment of CD10 at
the first resection, together with S100, might help in the
histological diagnosis of NF1 and might allow a more correct
management of higher-risk CD10-positive cases, with a follow-
up aimed at limiting any serious complications of NF1 by early
identification of any eventual malignant transformation.

1 Campbell LK, Thomas JR and Lamps LW: Protein gene
product 9.5 (PGP 9.5) is not a specific marker of neural and
nerve sheath tumors: an immunohistochemical study of 95
mesenchymal neoplasms. Mod Pathol 16(10): 963-969,
2003.

2 Shimada S, Tsuzuki T and Kuroda M: Nestin expression as
a new marker in malignant peripheral nerve sheath tumors.
Pathol Int 57(2): 60-67, 2007.

3 Zhou H, Coffin CM and Perkins SL: Malignant peripheral
nerve sheath tumor: a comparison of grade, immuno-
phenotype, and cell cycle/growth activation marker
expression in sporadic and neurofibromatosis 1-related
lesions. Am J Surg Pathol 27(10): 1337-1345, 2003.

4 Nielsen GP and Stemmer-Rachamimov AO: Malignant
transformation of neurofibromas in neurofibromatosis 1 is

associated with CDKN2A/p16 inactivation. Am J Pathol
155(6): 1879-1884, 1999.

5 Leroy K, Dumas V and Martin-Garcia N: Malignant
peripheral nerve sheath tumors associated with
neurofibromatosis type 1: a clinicopathologic and molecular
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6 Chu P and Arber DA: Paraffin-section detection of CD10 in
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J Clin Pathol, 2000.
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465-471, 2001.

11 Iwaya K, Ogawa H and Izumi M: Stromal expression of
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TARGETING THE MOLECULAR CDC37 INHIBITS
MULTIPLE PROTEIN KINASES AND INHIBITS
GROWTH OF PROSTATE CARCINOMA

Phillip J. Gray, JR, Thomas Prince, Jinrong Cheng,
Mary Ann Stevenson and Stuart K. Calderwood

Department of Radiation Oncology, Beth Israel Deaconess
Medical Center, Harvard Medical School, Boston, MA
02215, USA

Members of the ninety kilodalton heat shock protein (HSP90)

family are known to bind and stabilize intermediates in a wide
variety of cell signaling pathways and contribute to their
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dysregulation in cancer. An important intracellular co-factor
for HSP90 is Cdc37, a protein with a broad role in fostering
the activities of protein kinases. By targeting Cdc37 using
RNA interference approaches, we have shown that that loss of
Cdc37 function induces irreversible growth arrest in androgen
receptor positive and negative prostate carcinoma cells and
sensitizes such cells to chemotherapeutic drugs. In contrast to
HSP90-directed agents, Cdc37 targeting appears to affect
cancer cells through a distinct mechanism, and does not
significantly deplete the intracellular levels of most known
HSP90 client proteins. Instead, Cdc37 depletion inhibits
cellular kinase activity and flux through growth promoting
signal transduction cascades. We show that loss of Cdc37
leads to reduced activity of the Erk, Akt, mTOR and
androgen-induced pathways. Cdc37 inactivation proved to be
more effective in inhibiting prostate carcinoma growth than
individual tyrosine kinases, indicating the power of multi-
target therapy through Cdc37 inhibition. We have also
discovered synergistic interactions between Cdc37 inactivation
and the HSP90-inhibitory anticancer drug 17AAG. These
interactions involve enhanced degradation of proteins essential
for growth and inhibition of 17AAG-induced expression of the
anti-apoptotic heat shock protein 70. Thus Cdc37 is essential
for maintaining prostate tumor cell growth and may represent
a novel target in the search for multi-targeted therapies based
on the HSP90 chaperone system.
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SAFETY AND EFFICACY OF RADIOFREQUENCY
(RF) IN LUNG TUMOURS

Nahtim Calvo Malvar!, Lidén Mill4 Rallo',
Juan Escobar Ulloa', Elena Rebenaque Figueras
and Alfredo Milld-Santos®

1

ICRC Corporacién Sanitaria, Hospital Universitario San
Joan de Reus. C/President Companys s/n. Reus (Tarragona)
C.P 43201;

2Servicio de Oncologfa Clinica, Hospital Nuestra Sefiora del
Remei Barcelona, C.P. 08024, Spain

Purpose: To determine the feasibility and safety of treating 21
lung tumours with a multiple-tine electrode switching-
generator RF ablation system (Le Veen, Boston Scientifics).
Materials and Methods: Between January 2006 and July 2008,
17 patients (mean age 68 years, range 50-80) with 21
pulmonary lesions (13 primitive non-small cell lung cancers
and 8 metastases from corectal cancer) underwent the ablation
procedure. All the patients had absolute contraindications to
surgery. The method was performed under CT scan guidance
using a expansible Le Veen needle electrode. To evaluate
safety, 2 different groups were defined: i) “Normal” risk
(NRG) (n=17 lesions) with adequate respiratory reserve (n=9)
or insuficient respiratory reserve (n==8). ii) High risk group
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(HRG) (patients with domitialiry O,-therapy n=2 patients or
patients with previous lobectomy n=2). To evaluate results and
complications, the SIR reporting standards for image-guided
tumour ablation were followed. Results: 5 complications were
detected (23% of the procediments) Only 2 patients in the
NRG presented complications (11.7%) meanwhile
complications were appreciated in 3 patients of the HRG
(75%). Main complications were: NRG 1 case with dyspnea
+ pleural effussion, 1 case with secondary stroke; HRG 2
pneumothorax, both needing drainage and 1 infection.
Treatment was completed in all the cases and no deaths were
related with the procedure. A initial complete ablation was
obtained in 21 of the 21 tumours (100%). Mean follow-up is
17 months (range 4-31). 85% of the patients are alive and 69%
free of disease. 1 patients died due to tumour progression, and
a patient died due to ARIL. Conclusion: RF is an efficient
method to treat patients with “non-surgical” lung tumours
(both primary or secondary lesions). The procedure is, in
general, well tolerated with a low incidence of severe
complications. Good results in terms of local tumour control
were received in our short-term follow up-evaluation.
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PRO AND CONS FOR LYMPH NODE DISSECTION
IN OVARIAN CANCER

Oumar Camara! and Jalid Sehouli?

'Department Obstetrics and Gynecology; Friedrich-Schiller-
University,

2Charité, Department of Gynecology and Obstetrics, Charité,
University Medicine of Berlin, Germany

Up-front maximal surgical effort at cytoreduction with the
goal of no residual disease is necessary for a better outcome.
Systematic resection of para-aortic and pelvic lymph nodes is
now over decades part of the surgical procedure. In early stage
ovarian cancer the goal of the lymphadenectomy as a key part
of surgical staging is accepted. Controversies remain on the
value of systematic lymphadenectomy in patients with
advanced ovarian cancer. The effect of lymph node dissection
on progression free survival and overall survival in patients
with advanced ovarian cancer is unknown. In patients with
residual tumor, there is no indication for systematic lymph
node dissection. To date there is no randomised study
comparing systematic lymphadenectomy versus no
lymphadenectomy in patients with no residual tumor. The
Lymphadenectomy In Ovarian Neoplasms (LION) study
address this Question and will be discussed. Furthermore, the
techniques (e.g. sampling and systematic lymh node
dissection), the indication as well as the pros and cons of
pelvic and paraaortal lymph node dissection in early and
advanced stage based on the available evidence, will be
discussed.
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EXTRACELLULAR RELEASE OF HSP60 FROM
TUMOR CELLS

E. Cappello’, A.M. Merendino!, F. Bucchieri!, A. Ribbene!,
S. Davidl, C. Campanella', G. Burgio?, D. Corona?, M.
Renis?, G. Li Volti®, E. Conway de Macario*, AJ.L.
Macario* and G. Zummo!

'Dipartimento di Medicina Sperimentale, Universita degli
Studi di Palermo;

Dipartimento di Biochimica, Universita degli Studi di
Palermo;

3Dipartimento di Chimica Biologica, Chimica Medica e
Biologia Molecolare, Universita di Catania, Italy;
4University of Maryland Biotechnology Institute, Centre of
Marine Biotechnology, Baltimore, MD, USA

Heat-shock proteins (Hsps) are often overexpressed during
carcinogenesis and recent studies show that when expressed
extracellularly, Hsps can mediate anticancer immune responses
(1-3). However, the mechanisms by which Hsps are released
from tumor cells into the extracellular space are not fully
understood. We are investigating the pathways involved in Hsps
release, including the Golgi-mediated and the exosomal and
lipid-rafts pathways. For the present study, we examined NCI-
H292 (mucoepidermoid carcinoma) and 16HBE (normal
bronchial epithelial) cells. Both cell lines show normally low
levels of apoptosis (annexin V assessment), while NCI-H292
cells present higher levels of Hsp60 and Hsp70 than 16HBE
cells. Cells were therefore treated for 1 h with secretion
inhibitors: Brefeldin A (BFA, 1 ug/ml), dimethylamiloride
(DMA, 5 nM) or methylcyclodextrin (MCB, 1 mM).
Extracellular supernatants from 50-80x10° treated or untreated
control tumor cells were collected, dialyzed, lyophilized and
resuspended in RIPA buffer; whole cell lysates were used as
controls. Exosomes were separated from the surnatants by
ultracentrifugation (2 h at 110,000xg). Released exosomes
were quantified by measuring the activity of acetylcholine
esterase. Hsp expressions in various cellular compartments
were detected by Western blotting with anti-Hsp60 and anti-
Hsp70 monoclonal antibodies. We found Hsp60 and Hsp70
[the latter is considered an exosomal marker (4)] in the
exosomal fractions of the NCI-H292 cells, but only Hsp70 was
detected in the 16HBE-derived exosomes. DMA and MCB but
not BFA inhibited Hsp60 secretion (p<0.05), indicating that
the preferential secretory route for this protein is through
exosomes. Elucidation of the secretory pathways for Hsp60 and
other Hsps is fundamental in understanding their role in
antitumor immune responses and in tumor survival, as well as
spread mechanisms that may represent a novel target for
treatment (5).

1 Ciocca DR and Calderwood SK: Cell Stress Chaper 10: 86-

103, 2005.

2 Calderwood SK et al: Trends Bioch Sci 37: 164-172, 2006.

3 Cappello F et al: Cancer Biol Ther 7, in press, 2008.

4 Johnstone RM. Blood Cells Mol Dis 34: 214-219, 2005.

5 Macario AJ and Conway de Macario E. FEBS Lett. 581:
3681-3688, 2007.
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TWO ISOELECTRIC VARIANTS OF HSP10 ARE
DOWN-REGULATED BY CIGARETTE SMOKE
EXPOSURE IN AIRWAY CELLS: A PROTEOMIC
STUDY

G. La Roccal, R. Anzalone!, S. Corrao!, F. Magno!,
T. Loria', M. Lo Tacono!, F. Farina', A.M. Timperio?,
L. Zolla?, E. Conway de Macario®, A.J.L. Macario?,
G. Zummo' and F. Cappello!

Dipartimento di Medicina Sperimentale, Universita di
Palermo;

’Departimento di Scienze Ambientali, Universita della
Tuscia, Viterbo, Italy;

3Center of Marine Biotechnology, University of Maryland
Biotechnology Institute, Baltimore, MD, USA

HsplO expression has been investigated in several cancer
models, with contrasting results. It is homologue to early
pregnancy factor (EPF), a secreted protein which modulates
the immune response of the mother versus the fetus. The
impact of cigarette smoke (a major risk factor for lung
diseases) on Hspl0 expression by airway cells has not been
characterized yet.

In this work we studied the effects of non-lethal doses of
cigarette smoke extract (CSE) on the expression of Hsp60 and
Hsp10 in human lung cells. Proteomics was carried out by 2D-
IPG, silver stain, Western blotting, and mass-spectrometry
(MS). Database searches and chaperonomics were used to
identify the proteins and genes of interest.

Following CSE cell exposure as compared with unstressed
cells, significant variations in Hsp10 did occur, in both lung
fibroblasts and epithelial cells. In unstressed cells, three
isoelectric variants of Hsp10 were found, which have not been
reported for any other system, yet. After CSE exposure, only
the most basic isoform was still expressed. To characterize the
three variants found in unstressed cells, we performed MS
analyses. Digested spots were analysed by nano-RP-HPLC-
ESI-MS/MS to determine the fragments’ amino acid
sequences. Database searches showed that the most basic
variant was human Hspl10 with 56% sequence coverage, and
the other two isoforms had the same amino acid sequence,
even if with a lower sequence coverage.

The data thus far indicate probably that HsplO protein
variants are due to post-translational modifications. We recently
showed the in vivo correlation between lung cancer
development and down-regulation of Hsp10 expression (1), and
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proposed a model for the antitumoral role for Hsp10, together
with Hsp60 (2). The precise role of Hsp10 in carcinogenesis is
still unclear. The immunosuppressive activity of EPF/Hsp10
points towards a tumor-promoting role, mediating immune
evasion and apoptosis resistance. On the other hand, the in vivo
and in vitro evidences obtained in human lung models suggest
that different Hsp10 isoforms may mediate diverse processes
and should be differentially regulated.

1 Cappello et al: Cancer, 2006.

2 Cappello et al: Cancer Biol Ther, 2007.
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HUMAN ZN(II) DEPENDENT HDACs: STRUCTURES,
CATALYTIC ACTIVITY AND INHIBITION

Matthew J. Bottomley, Paola Lo Surdo, Philip Jones,
Christian Steinkiihler, Paola Gallinari and Andrea Carfi

IRBM P. Angeletti, Viale Pontina Km 30,600, I-00040,
Pomezia, Rome, Italy

An intense interest in histone deacetylases (HDACs) has
grown in the last few years following discoveries that aberrant
epigenetics associated with cancer involve the over-
recruitment of HDACs, and that over-expression of HDACs is
linked with various cancers. Consequently, HDACs have
become appealing targets for the development of anticancer
agents. One compound, Vorinostat (suberoylanilide
hydroxamic acid, SAHA), has been recently approved for the
treatment of cutaneous T-cell lymphomas. More recently,
HDAC: inhibitors have been shown to be effective both in
vitro and in vivo as anti-inflammatory agents and in the
treatment of cardiac hypertrophy.

Here we describe the structure of the catalytic domain of a
class Ila histone deacetylase, human HDAC4, in both
inhibitor-bound and inhibitor-free states and compare it with a
class I enzyme, HDACS. The structures and accompanying
biochemical data explain the intrinsic low enzymatic activity
of class Ila HDACs towards acetylated lysines and provide the
molecular basis for the design of class-specific HDAC
inhibitors. Finally, the structure of the HDAC4 catalytic
domain reveals a conformationally flexible structural zinc-
binding domain conserved only in the class Ila HDACs.
Biochemical and functional data suggest that this domain is
critical for HDAC4 function and for its association with
partner proteins in repressor complexes.

91
EGFR-FAMILY EXPRESSION AND IMPLICATIONS
FOR TARGETED RADIONUCLIDE THERAPY

J. Carlsson

Biomedical Radiation Sciences, Uppsala University, SE-
75185, Uppsala, Sweden
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High expression in the primary tumor of receptors in the
EGFR-family is most often also accompanied by a similar
high expression in corresponding metastases. This makes
these receptors interesting as putative targets for targeted
radionuclide therapy of metastases and disseminated tumor
cells. The expression of all four family members, EGFR,
HER2, HER3 and HER4 is reviewed in this chapter. Studies
on breast, urinary bladder, colorectal, prostate, head and neck,
esophageal and glioma tumors are described and possible
strategies for targeted radionuclide therapy are discussed.
Quantification of receptor expression and the possible
influence of genomic stability on the expression are also
discussed.

92
EFFECTS OF LOW DOSE-RATE RADIATION ON
CELLULAR SURVIVAL

J. Carlsson

Biomedical Radiation Sciences, Uppsala University, SE-
75185, Uppsala, Sweden

The experience of external radiotherapy can only to a limited
extent be used to understand therapeutic effects of
radionuclide therapy. A major difference is that the dose-rate
at radionuclide therapy is at least two orders of magnitude
lower. Part of this chapter deals with estimates of the
necessary dose-rate and exposure time in combination in
order to deliver therapeutic effects to tumour cells. It is
proposed that combinations of about 0.1-0.2 Gy/h for several
days or about 1 Gy/h for at least 1 day is necessary. Such
dose-rates can be achieved with the help of cross fire
radiation. Effects of radionuclide therapy in terms of
apoptosis, cell-cycle blocks and hyperradiosensitivity are
also discussed.
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ROLE OF LESION BYPASS BY DNA POLYMERASE
ETA, AND PIK KINASE SIGNALLING, IN THE
RESPONSE OF HUMAN CELLS TO PLATINUM-
BASED CHEMOTHERAPEUTIC AGENTS

Séverine Cruet-Hennequart, Sangamitra Villalan, Elaine

O’Meara and Michael P. Carty

DNA Damage Response Laboratory, Biochemistry
Department, School of Natural Sciences, National University
of Ireland Galway, Galway, Ireland

The widely-used cancer chemotherapeutic agents cisplatin,
oxaliplatin and carboplatin, act primarily by induction of
DNA damage, including monoadducts, intrastrand and
interstrand crosslinks, leading to inhibition of DNA
replication and ultimately to cell death. Targeting pathways
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used by cells to overcome DNA damage is one approach to
increasing the effectiveness of these anticancer agents. The
capacity of cells to carry out replication of damaged DNA,
using the process of translesion synthesis (TLS), is one
mechanism by which cells can tolerate DNA damage. The
DNA damage response (DDR) activated by damage-
induced replication arrest plays a key role in determining
the response of human cells to DNA damage. Activation of
the DDR is mediated in part by phosphorylation of
downstream substrates by the phosphatidylinositol-3-
kinase-related protein kinases (PIKKs), ATM, ATR and
DNA-PK.

The relationship between TLS and PIKK signalling in the
response of human cell lines to cisplatin and carboplatin
was investigated. Human XP30RO fibroblasts that lack the
TLS enzyme DNA polymerase 1 (poln) as a result of a
mutation in the POLH gene are more sensitive than normal
GMO00637 fibroblasts to cisplatin, oxaliplatin and
carboplatin. To characterise the influence of cell cycle phase
on the outcome of exposure to platinum-based drugs, poln-
deficient XP30RO cells were synchronised in mitosis by
treatment with nocodazole, and released for varying periods
to generate cell populations in M-, G1-, or S-phase. Cells in
each phase were treated with equitoxic doses of cisplatin
(1.66 uM) or carboplatin (50 uM). In XP30RO cells, drug
treatment led to delayed S-phase progression, and arrest in
the G2 phase of the cell cycle. Resumption of cell cycle
progression was delayed in cells treated with carboplatin
compared to cisplatin-treated cells. In poln-deficient cells,
platinum-induced DNA damage led to increased activation
of the PIK kinases ATR, ATM and DNA-PK as
demonstrated by increased phosphorylation of a number of
protein substrates including chkl, nbsl and replication
protein A (RPA2). These phosphorylation events were
mediated by ATR, ATM and DNA-PK respectively, as
determined using a series of small molecule inhibitors of
individual PIK kinases. To define the sequence of events in
PIK kinase activation, the kinetics of phosphorylation of
chkl on serine 317, and of RPA2 on serines 4/8 were
examined by Western blotting, following DNA damage by
cisplatin and carboplatin. ATR-mediated phosphorylation of
chkl on serine 317 preceded DNA-PK-mediated RPA2
phosphorylation on serines 4/8 in all cases. The kinetics of
RPA2 phosphorylation on serines 4/8 differed following
treatment of XP30RO cells with equitoxic doses of cisplatin
and carboplatin. Comparison of RPA2 phosphorylation in
response to the two platinum agents with their effects on
cell cycle progression indicated that RPA2
hyperphosphorylation on serines 4/8 correlated with
resumption of cell cycle progression after drug-induced
replication arrest in polrn-deficient cells. Elucidation of the
precise sequence of events that occur in response to DNA
damage by cisplatin and carboplatin may help identify key

DDR pathways that can be targeted to potentiate the effects
of these cancer chemotherapeutic drugs.
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IMBALANCE BETWEEN SYNTHETIC LOAD AND
PROTEASOMAL CAPACITY SENSITIZES NORMAL
AND MALIGNANT PLASMA CELLS TO
PROTEASOME INHIBITORS

Paolo Cascio!, Giada Bianchi?, Laura Oliva3, Fulvia Cerruti!,
Roberto Sitia® and Simone Cenci?

"Department of Morphophysiology, School of Veterinary
Medicine, University of Turin, via L. da Vinci 44, 10095
Grugliasco (TO);

2Department of Biology and Technology, DiBiT, San
Raffaele Scientific Institute, Via Olgettina 58, 20132 Milano,
Italy;
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Institute, Harvard Medical School, 44 Binney Street, Boston,
MA 02115, USA

Introduction: Multiple Myeloma (MM) is an aggressive,
debilitating and still incurable hematological malignancy,
arising from clonal expansion of plasma cells at multiple
sites in the bone marrow. Recently, MM proved sensitive to
a new class of drugs, proteasome inhibitors (PI), but the
mechanisms of action and bases of individual susceptibility
remain still largely unclear. Obviously, their clarification
would improve the clinical application of PI, and open
novel therapeutic strategies. Recent work linked PI
sensitivity to protein synthesis and proteasome activity (1-
3), raising the question whether different levels of
proteasome expression and workload underlie PI sensitivity
in normal and transformed plasma cells. Results: To test
this hypothesis we first adopted different models of mouse
B cell activation in vivo, and observed that following
polyclonal activation, proteasome activity decreases even
more than previously reported in vitro. This decrease is
linked to enhanced apoptosis after treatment with the first-
in-class anti-myeloma proteasome inhibitor bortezomib
(PS-341, Velcade™ ). Accordingly, in vivo treatment with
bortezomib decreases Ab titres in T-dependent and -
independent mouse immunization models, therefore
providing the rationale for limiting the activity of Ab-
secreting cells in vivo by impacting proteasome function.
Next, to asses whether the exquisite sensitivity of certain
MM cells (MMC) to PI is also due to an imbalance
between limited proteasome capacity and high workload
due to intense protein production, we directly assessed
protein degradation by proteasomes using radioactive
metabolic labeling and pulse-chase assays in two human
MM cell lines — U266 and MM.1S — that display a
differential apoptotic sensitivity to bortezomib. These two
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lines reveal a striking direct correlation between the
degradative flux of proteins through proteasomes and the
apoptotic response to bortezomib. In particular, proteasomal
degradation within 30 minutes of chase is almost 20 times
higher in MM.1S, the far more sensitive line, indicating
that these cells are intensively degrading short-lived protein
species through the ubiquitin-proteasome pathway.
Paradoxically, cell extracts from MM.1S cells show 2.5
times lower proteasomal activity than U266 cells,
suggesting a decreased pool of proteasomes as compared to
the resistant line. In this scenario, accumulation of poly-
ubiquitinated proteins and the accompanying decrease of
free ubiquitin reveal proteasome stress in PI-sensitive
MMC. Finally, to establish cause-effect relationships, we
manipulated proteasome workload, by means of ER
stressors, and proteasome capacity, via treatment with
rapidly reversible PI, achieving profound alterations of PI
sensitivity. Altogether, our data demonstrate that the
balance between proteasome workload and degradative
capacity represents a critical determinant of apoptotic
sensitivity of MMC to PI, providing both a novel predictive
tool of potential prognostic value and the framework for
novel combination therapies.

1 Cenci S et al: EMBO J 25: 1104-1113, 2006.

2 Meister S et al: Cancer Res 67: 1783-1792, 2007.

3 Cascio P et al: Eur J Immunol 38: 658-667, 2008.
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HE4 - A NEW MARKER FOR
OVARIAN CANCER IN ROUTINE?

M. Casova, Z. Novotny, J. Vrzalova, O. Topolcan,
L. Holubec, M. Prazakova, M. Nekulova, L. Pecen,
J. Finek, V. Kokes and Z. Rokyta

Teaching Hospital and Medical Faculty in Pilsen, E. Benese
13, 305 99 Plzen, Czech Republic

Introduction: HE 4 is a novel biomarker for the management
of patients with a known or suspected ovarian cancer. Tumor
marker CA 125 commonly used in routine has a low
specificity. Aim: 1) to validate the sensitivity and the specificity
of the tumor marker HE4 for ovarian cancer in follow-up; ii)
to find an optimal multiparametric combination of tumor
markers for the follow up of ovarian cancer; iii) to compare
the new tumor marker HE4 with CA125 used in routine.
Groups of the study: 1) pathological group: 19 women with a
malignant ovarian tumor; ii) control groups: 72 women with
a benign ovarian tumor, 50 women with other malignant
gynecological tumors, 20 women with a gynecological benign
disease (endometritis, salphingitis, efc.), 40 pregnant women,
20 women with non-gynecological benign diseases (renal,
cardial, liver failure) which can increase values of the tumor
markers CA 125.
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Methods:

Parameter Assay Company Units
HE 4 EIA  FUJIREBIO Diagnostics pM
CA 125 LIA Beckman kIU/L
TK REA Immunotech IU/L
Monototal IRMA IDL IU/L
TPS IRMA IDL IU/L
Results:

Marker Cut-off Specificity  Senzitivity AUC
HE4 89 97 89 0.9814
CA 125 47 97 74 0.8638
TK 17 97 63 0.8559
TPS 212 97 42 0.7686
Monototal 315 97 39 0.7863

Conclusion: All measured marker values were statistically
different between ovarian cancer group and the other control
groups. HE4 had the highest sensitivity of 89%. Optimal cut-
off for HE4 appears to be 89 ng/L. HE4 is a new prognostic
tumor marker for ovarian cancer.

Study supported by the research project VZ MSM
0021620819.
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MEMBRANE STEROID RECEPTORS AS
POTENTIAL DIAGNOSTIC AND THERAPEUTIC
TARGETS IN BREAST AND PROSTATE CANCER

Marilena Kampa, Vassiliki Pelekanou, George Notas and

Elias Castanas

Laboratory of Experimental Endocrinology, University of
Crete, School of Medicine, Heraklion, 7100, Greece

Rapid, non-genomic, steroid actions (RSA) have been
identified since 1962. However, only in the last decade this
particular mode of steroid action has been explored in depth.
RSA trigger a number of very rapid effects, including ion
movement, signaling cascade activation, leading to specific
subsequent gene activation, cytoskeletal changes and secretion.
The nature of steroid membrane binding sites remains
controversary. The most compelling theories integrate the
existence of either new (possibly G-protein-coupled), or
classical steroid receptors, docked to the plasma membrane
through post-transcriptional modifications (palmitoylation). In
breast and prostate cancer, specific binding of estrogen and
androgen has been identified in tumors, but not in the
peritumoral non-cancerous tissue. Activation of these sites,
through non-permeable steroid analogs leads to cell survival
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(estrogen) or apoptosis (androgen). In this latter case, specific
signaling molecules mediate actin cytoskeleton reorganization,
while a potentiation of cytoskeleton acting drugs (Taxol®) is
found in vitro and in vivo. Interestingly, in the same tissues,
membrane-acting steroids interact with growth factors (EGF).
We have also identified an interaction of these steroids with
the system EPO-EPOR, promoting cell survival, through a
specific signaling cascade switch. Additionally, steroids affect
the transcription of EPOR gene, interacting on the EPOR
promoter, suggesting a potential drawback of a concomitant
EPO-aromatase inhibitor —administration. The above
characteristics make membrane steroid receptor agonists a new
therapeutic target in breast and prostate neoplasia.
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A NEW PARADIGM IN RECEPTOR TYROSINE
KINASE REGULATION AND ITS IMPLICATIONS
FOR CANCER PROGRESSION

Ugo Cavallaro
IFOM-IEO Campus, Via Adamello 16, I-20139 Milan, Italy

Receptor tyrosine kinases (RTKs) are transmembrane
glycoproteins that control a variety of cellular functions. The
deregulated expression and/or activity of RTKs leads to
different pathological conditions, with cancer being a
prominent example.

The stimulation of RTK-mediated signalling is classically
triggered by the binding of soluble ligands, best exemplified
by polypeptide growth factors. Other membrane proteins, such
as adhesion molecules, are thought to exert a regulatory
function on RTK activity by modulating their localization
and/or their response to ligands.

We have recently obtained evidence that instead assign a
more direct role to adhesion molecules in controlling RTK
function. Indeed, working on specific adhesion molecules of
the immunoglobulin  superfamily (Ig-CAMs), we
demonstrated their activity as molecular switches for
fibroblast growth factor receptor (FGFR), a prototypical RTK.
On one hand, Ig-CAM:s interefere with the binding of FGF to
FGFR, thus repressing FGF-induced cellular response
(Francavilla et al., 2007). On the other hand, Ig-CAMs
themselves bind to and activate FGFR, emerging as novel,
unconventional RTK ligands. It is intriguing that Ig-CAMs
and FGF stimulate divergent signalling cascades downstream
of FGFR, implying differential mechanism of FGFR
activation.

Finally, our data implicate this novel interplay between
adhesion molecules and FGFR in specific events associated
with tumor progression, in particular in ovarian carcinoma.
These findings offer a solid rationale to explore the feasibility
of targeting the Ig-CAM/FGFR crosstalk as a novel approach
to cancer therapy.
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ELECTROCHEMOTHERAPY OF CANINE MAST
CELL TUMOURS: COMPARISON WITH SURGICAL
TREATMENT

M. Cemazar!, N. Tozon?, A. Cér> and G. Sersa!

nstitute of Oncology Ljubljana, Zaloska 2, SI-1000
Ljubljana;

2University of Ljubljana, Veterinary Faculty, Clinic for Small
Animal Medicine and Surgery, Cesta v mestni log 47, SI-1000
Ljubljana;

3University of Ljubljana, Faculty of Medicine, Korytkova 2,
SI-1000 Ljubljana, Slovenia

Electrochemotherapy (ECT) is a novel local tumour treatment
that combines administration of chemotherapeutic drugs,
cisplatin or bleomycin with application of electric pulses to
the tumour. It is based on the local application of short and
intense electric pulses to the cells or tissues that makes the cell
membrane transiently permeable and thus allow influx of
foreign molecules from extracellular space into the cytoplasm.
The aim of our study was to evaluate the effectiveness of
electrochemotherapy (ECT) with cisplatin and to compare it
with effectiveness of surgery of mast cell tumours (MCT) in
dogs.

In the present retrospective study, between January 2002
and August 2004, 25 dogs of different breeds with MCT were
included into the study. The dogs were divided in two
treatment groups, surgery (16 dogs with 16 tumours) and those
whose owners refused surgery being included in an ECT
group (9 dogs with 12 tumours). ECT was performed by
intratumoral injection of cisplatin (1 mg/cm? tumour) and 1-2
min thereafter exposed to electric pulses (8 electric pulses of
100 us pulse duration, amplitude to electrode distance ratio
1300 V/cm and frequency 1 Hz) that were generated by an
electric pulses generator (Jouan GHT 1287) and delivered
through two parallel stainless steel electrodes with an inner
distance between them of 7 mm. Response rate and duration
of response to the treatment were evaluated and comparison
between groups was made.

The clinical stages of the tumours were stage I in 4 (45%)
and stage Il in 5 (55%) in dogs treated by ECT, 12 (75%) dogs
treated by surgery were stage I and 4 (25%) dogs were in
clinical stage III. Median size of the tumours treated by surgery
was 5.2 cm? and 2.9 cm? of tumours treated by ECT. ECT
resulted in comparable antitumour effectiveness as surgical
treatment. In 8/16 dogs that were surgically treated, tumours
recurred after 0.7 to 22.5 months, while tumour recurrence was
obtained only in 2/9 dogs treated by ECT (2 and 8 months).

ECT is an easy, highly effective, and well tolerated
treatment of MCT. It can be an alternative treatment to
surgery, especially for small nodules in which the complete
response with long duration can be obtained.
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PREDICTION OF RESPONSE IN CANCER
IMMUNOTHERAPY

Dainius Characiejus

Institute of Oncology, Vilnius University, SantariSkiy 1, LT-
08660 Vilnius, Lithuania

Various parameters of the immune system have been studied
in an attempt to predict clinical response to immunotherapy,
mostly in renal cell carcinoma and melanoma. These
parameters include profile of peripheral blood lymphocyte
subsets, circulating monocytes and neutrophils, blood natural
killer cell function, T-cell function, types and quantities of
tumour infiltrating lymphocytes and serum autoantibodies.

Despite observed discrepancies between immunological
response to therapy and clinical outcome, the following
conclusions can be drawn from the literature. Firstly, in vivo
numbers and/or proportions of cells of the immune system
seem to better correlate with clinical outcome than their
function in vitro. Secondly, types and quantities of tumour
infiltrating lymphocytes may have predictive value for
immunotherapy, but probably do not have an advantage over
peripheral blood lymphocyte subsets. Thirdly, development of
autoimmunity, as measured by the increase in serum
autoantibodies, correlates with positive outcome of
immunotherapy, but does not help to select patients for this
type of treatment.

A biomarker that would strongly predict the response in
cancer immunotherapy remains desirable. Theoretical
considerations and clinical evidence suggest that the most
important prerequisite of antitumour immune response is the
proliferation of cytotoxic T lymphocytes. Clonal expansion of
CD8+ T lymphocytes is associated with the loss of co-
stimulatory molecule CD28 and acquisition of CD57 antigen.
Thus, expression of CD57 antigen on CD8+ T lymphocytes
may indicate the “proliferative history” of these cells. The
positive relationship between CD8+CD57+ T lymphocyte
expansions and survival has been observed in leukaemia and
multiple myeloma. In solid tumours, this lymphocyte subset
has not yet received much attention. Our recent results suggest
that high risk melanoma patients with low (<23% in CD8+
subset) pre-treatment levels of CD8+CD57+ T lymphocytes
may benefit from adjuvant interferon-a. Interferon-a probably
acts by increasing the numbers of these lymphocytes early
during treatment.

In contrast to our results with melanoma, benefit of
interferon-a treatment in renal cell carcinoma is limited to
patients with high (>30% in CD8+ subset) levels of
CD8+CD57+ T lymphocytes. This contradiction may be
explained by the fact that the expression of CD57 antigen by
CD8+ T lymphocytes has been associated not only with
cytotoxic potential, but also with an immunosuppressive
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effect. Further studies are needed to determine more precisely
the predictive value of CD8+CD57+ T lymphocytes in cancer
immunotherapy.
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THE CLINICAL SIGNIFICANCE OF
COLLABORATION BETWEEN DISCIPLINES IN
CANCER

Konstantinos Charalabopoulos

Department of Physiology, Clinical Unit, Medical Faculty,
University of Ioannina, Ioannina, Greece

Recent advances in understanding malignant disease have
been dominated by creation of genetic models. Many human
neoplasms develop through genetic and epigenetic alterations
of oncogenes and tumour suppressor genes. The accumulation
of various molecular alterations is a multistep process, which
leads to carcinogenesis. The most studied model of
carcinogenesis is colorectal carcinoma. With the advent of
endoscopic techniques, it became possible to excise lesions in
all stages of colon cancer development. Pathologists have
described specific morphological features for each step and
molecular studies have defined the corresponding genetic
alterations. This close collaboration enabled the creation of the
multi-step model of carcinogenesis.

Another example is human breast cancer. In this model,
each step of tumour progression correlates with one or more
distinct mutations in major regulatory genes. Furthermore,
recently, molecular studies have determined specific sets of
genes, whose expression is correlated with survival and risk
of recurrence. Again, pathologists are closely collaborating
with clinicians and basic scientists in order to optimize the
characterization of the disease.
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IMPLICATIONS OF INTRANUCLEAR ORDER ON
DIAGNOSIS AND THERAPY OF GENETIC
DISORDERS

Jyoti P. Chaudhuri, Liliana Scott, Li Song and
John R. McGill

Genzyme Genetics, 4310 E. Cotton Center Blvd, Suite 120,
Phoenix, AZ 85040, USA

Cytogenetic and genetic observations indicate the existence of
intranuclear order (1-3). The first level of order is the genomic
integrity — maternal and paternal chromosomes comprise two
exclusive groups, each controlled by one of the two centrioles
of a diploid cell (4). At the second level the chromosomes of
a genome generally maintain some spatial order (5).

A selection of our new data from metaphase and interphase
cells of specimens of cancer cases using GTG-banding and
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FISH on translocations, deletions, duplications, amplifications,
trisomies, polyploidies etc will be presented as an additional
support to the aforesaid orders of chromosomes.

Profound implications of these observations on diagnosis
and therapy procedures will be discussed to define the
rationale of more realistic and realizable protocols of
personalized medicine with further aim towards the target gene
therapy.

1 Ashley T and Pocock N: Genetics 55: 161, 1981.

2 Chaudhuri JP et al: Cellular Oncol 27: 327, 2005.

3 Kmita M and Duboule D: Science 307: 331, 2003.

4 Chaudhuri JP and Walther JU: Int J Oncol 23: 1257, 2003.
5 Chaudhuri JP et al: Europ J Hum Genet 15 s1: 118, 2007.
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TNF/TRAF-2/NIK/JNK/P38 TRANSDUCTION
PATHWAY AND CANCER PROSTATE
PROGRESSION

B. Fraile', C. Chaves!, Gonzalo Rodriguez-Berruguete',
P. Martinez-Onsurbe?, F. Bethecourt?, R. Cansino?,
R. Paniagua® and M. Royuela'

'Department of Cell Biology and Genetics, University of
Alcala;

*Department of Pathology, Principe de Asturias Hospital.
Alcala de Henares;

3Department Urologia del Hospital La Paz. Madrid, Spain

Aims: TNFo exerts apoptosis throughout an intracellular
transduction pathway that involves the kinase proteins TRAF-
2 (integration point of apoptotic and survival signals), ASK1
(pro-apoptotic protein), MEK-4 (p38 activator and metastasis
suppressor gene), JNK (stress mitogen activated protein
kinase) and the transcription factor AP-1. TNFa also exerts
proliferation by p38 activation, or when TRAF-2
simultaneously induces the transcription factor NF-KB by
NIK. NIK and p38 may also be activated by IL-1. P38
activated several transcription factors such as Elk-1, ATF-2
and NF-kB. NIK also may activate NF-KB. The aim of this
study was to elucidate the possible involvement of this
transduction pathway in prostate cancer development and its
role in the breakdown of the apoptosis-proliferation
equilibrium. Methods: Immunohistochemical and Western blot
analyses were performed in 20 samples of normal prostates,
35 samples of BPH, and 93 samples of PC (low, medium or
high Gleason grades). Results: 60%, 100% and 100% normal
prostates showed positive immunostaining to TRAF-2, JNK,
and NIK (respectively) and immunoreaction were observed in
cytoplasm of epithelial cells. Immunoreaction to p38 (18%) in
NP was found in the nucleus of epithelial cell. The same
location was observed in PC to TRAF-2 and NIK. No
immunoreaction to JNK was found in PC samples. To TRAF-

2, percentages of positive patient samples decreased with the
malignancy, but the immunoreaction intensity was increased
in PC (no differences were found between Gleason groups).
For NIK, percentages and optical density were higher in PC
samples, but no differences were observed between the three
Gleason groups. P-p38 was found with cytoplasmic and
nuclear location in the 89% of PC samples. Conclusion: In PC
we sugget that TNF-o/AP-1 pathway is probably inactivated
by other factors such as p21 (at ASK-1 level), or bcl-2 (at INK
level) whereas proliferation and/or apoptosis inhibition
pathways mediate by NIK and p38 might be activated. P38
and NIK activate different transcription factors related with
cell proliferation and survival such as ATF-2, Elk-1 or NF-KB.
This activation increased in patient with high Gleason score.
Additional fundamental research with these different pathway
members and their correlation with clinical experimentation
will be required in the field of prostate cancer.

Supported by grants from the “Ministerio de Educacién y
Ciencia”, Spain (SAF2007-61928).
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IL-1/NIK/NF-KB TRANSDUCTION PATHWAY: A
COMPARATIVE STUDY IN NORMAL AND
PATHOLOGICAL HUMAN PROSTATE (BENIGN
HYPERPLASIA AND CARCINOMA)

B. Fraile', C. Chaves!, Gonzalo Rodriguez-Berruguete',
P. Martinez-Onsurbe?, G. OlmedillaZ,
R. Paniagua' and M. Royuela'

"Department of Cell Biology and Genetics, University of
Alcala;

*Department of Pathology, Principe de Asturias Hospital.
Alcald de Henares. Madrid, Spain

Aims: It has been proposed that TNFa induces cell death, but
also cell proliferation by activation of NF-KB, which may also
be activated by IL-1-a. The aim of this study was investigate
upstream (TRAF-6, IRAK-1) and downstream (Ikka/f3, IKBa,
p-IkB, NF-KB-p50 and NF-KB-p65) components of NIK
transduction pathway in normal prostate, benign prostatic
hyperplasia (BPH) and prostatic carcinoma (PC). Methods:
Immunohistochemical and Western blot analyses were
performed in 20 samples of normal prostate, 35 samples of
BPH, and 93 samples of PC (low, medium or high Gleason
grades). Results: In normal prostates, cytoplasm of epithelial
cells immunostained intensely to IRAK (100% of samples),
TRAF-6 (80%), NIK (100%), Ikka/p} (80%), IkBo. (40%) and
p-IKB (60%); weakly to NF-kB-p50 (60%); and negative to
NF-kB-p65. In BPH cytoplasm of epithelial cells
immunostained was intensely to IRAK (99%), TRAF-6 (87%),
NIK (94%), Ikka/B (54%), IkBa (69%), p-IkB (81%); and
weakly to NF-KB-p50 (100%) and NF-kB-p65 (71%). In PC,
cytoplasm of epithelial cells immunostained intensely to
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IRAK, TRAF-6, NIK, Ikko/f (increased with Gleason), IKBa.
(increased with malignancy) and p-IKB (decreased with
Gleason); and weakly to NF-kB-p50 (increased with
malignancy) and NF-KB-p65 (decreased with Gleason).
Nuclear inmmunostaining was only observed for NF-KB (p50
and p65), only in PC and independently of Gleason grade.
Conclusion: We concluded that NF-kB (p50 and p65)
enhances cell proliferation, but also several transcription
factors, such as ATF-2 or Elk-1. In this way, several multiple
transduction pathways may be involved in the uncontrolled
apoptosis/cell proliferation balance. Since another study
carried out on the same patients revealed that
immunoexpression of proinflammatory cytokines, such as IL-
lo or TNFa, increased in PC, inhibition of these cytokines
might be a possible target for PC treatment, because such
inhibition could decrease the activity of all transduction
pathway members that activate transcription factors such as
NF-kB, Elk-1 or ATF-2.

Supported by grants from the “Ministerio de Educacién y
Ciencia”, Spain (SAF2007-61928).
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BIOASSAY-GUIDED IDENTIFICATION AND
ISOLATION OF ANTICANCER COMPONENTS IN
HYPHOLOMA FASCICULARE EXTRACT

Wai San Kitty Pang', Ming Chen?, Lin Zhai? and

S. Brpgger Christensen!

"Department of Medicinal Chemistry, Faculty of
Pharmaceutical Sciences, University of Copenhagen,
Universitetsparken 2, DK-2100 Copenhagen @;
2Department of Clinical Microbiology, University Hospital
of Copenhagen (Rigshospitalet), Tagensvej 20, DK-2200
Copenhagen N, Denmark

Previously we have found that the crude extract of Hypholoma
fasciculare has potent in vitro anticancer activity against EL,
(murine leukemia), MCF; (breast cancer) and PC; (prostate
cancer) cell lines. This study is to identify and isolate active
anticancer components from the mushroom.

A bioassay-guided fractionation was used to identify and
purify active agents from the mushroom. Twenty different
fractions were isolated from the mushroom and their in vitro
anticancer activity was tested against EL,, MCF; and PC,
cancer cell lines with a standard high-flux anticancer-drug
screening method.

Two triterpenes (fasciculol C and fasciculic acid B) were
identified and isolated from the apolar fractions of the mushroom
extract with ICy, against EL, at 25.5 and 19.6 ug/ml, MCF; at
55.5 and 40.0 pg/ml, and PC;at 57.0 and 60.5 pg/ml.

A polar fraction of the mushroom extract exhibits more
potent in vitro anticancer activity than the two triterpenes with
IC, against EL, at 10.0 ug/ml, MCF7 at 15.5 pg/ml, and PC;
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at 25.3 pg/ml. The active constituents have not been identified
yet.

The results illustrate that Hypholoma fasciculare has a
potent in vitro anticancer activity and the active agents isolated
from the mushroom could be used as a starting point for
developing of anticancer agents.
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ANTICANCER ACTIVITIES OF DIFFERENT TEAS

Lin Zhai, Ming Chen and Arsalan Kharazmi

Department of Clinical Microbiology, 7602, University
Hospital of Copenhagen (Rigshospitalet), Tagensvej 20,
Copenhagen, DK-2200 N, Denmark

There are many reports on the anticancer activity of green tea
in the recent years. In this study, we have investigated the in
vitro anticancer activity of other teas, including 25 different
Chinese teas, which belong to five different tea groups
(fermentation tea, non-fermentation tea, half-fermentation tea,
flower tea, and white tea), and four European teas, and one
coffee.

Water extractions of the teas and coffee were made and
were sterile filtered through a 0.22-um-pore-size Millipore
filter. The in vitro anticancer activity of these tea water
extractions have been tested against three different cancer cell
lines, EL, (leukemic cell line), MCF; (human breast cancer
cell line), and PC; (human prostate cancer cell line). McCoy
cell (mouse fibroblasts cell line) has been used as a non-cancer
cell control. A standard assay (sulforhodamine B staining
method) for anticancer-drug screening recommended by
National Cancer Institute has been employed for the study.

The results show that most of tested teas exhibit potent
inhibitory activity on the in vitro growth of the three tested
cancer cell lines. The anticancer activity of non-fermentation
tea, half-fermentation tea, and white tea are stronger than other
teas. Among three tested Jasmine teas, one of them has much
stronger anticancer activity than other two, which indicates
that where tea grow and the way of tea preparation may play
an important role, too. Water extraction of coffee also shows a
slight inhibitory effect on EL, cell, but no effect on other two
cancer cells. The anticancer activity of teas is significantly
stronger than that of coffee.

Preliminary toxicity studies show the tested teas have no
toxicity on the human mononuclear cells at the concentration
16 times higher than the ICs, against EL, cell. The in vitro
inhibitory effect of the tested teas on a mouse fibroblasts cell
line, McCoys, is also at least four times less than that on EL,
cell.

Our data indicate that other teas have also potent anticancer
activity. Since tea is a very popular beverage, further study on
identifying and isolating active components from these teas
and study on mechanism of action are necessary.



Abstracts of the 8th International Conference of Anticancer Research, 17-22 October 2008, Kos, Greece

106

CRUDE EXTRACT OF DESMODIUM GANGETICUM
INDUCES HUMAN A549 LUNG CANCER CELL
DEATH THROUGH CELL-CYCLE ARREST IN G,
PHASE

Yuh-Fung Chen'?#, Yi-Hsien Lu' and Huei-Yann Tsai?3*

IGraduate Institute of Chinese Pharmaceutical Sciences,
2Department of Pharmacology, and *College of Pharmacy,
China Medical University, 91 Hsueh-Shih Road, Taichung,
40402, Taiwan;

“Department of Pharmacy, China Medical University
Hospital, 2 Yuh-Der Road, Taichung, 40402 Taiwan, ROC

Background: Desmodium gangeticum, Leguminosae, has been
widely used as a traditional herb in Taiwan and other countries.
In past decades, it has been reported to have anti-inflammatory
activity in carrageenan-induced inflamed rats, and to improve
the severity of myocardial infarction and anti-ulcer potential in
pyloric ligation and histamine induced gastric ulcer in rats and
pigs. In this study, we explored its anti-nociceptive and
antitumor activities in lung cancer cells. Methods: As an in vivo
test, the formalin-induced nociceptive behavior was employed.
In vitro, the growth of various various bacteria was evaluated.
The MTT viability assay was used for the evaluation of growth
inhibition in In lung cancer cells. Flow cytometric analysis and
Western blot were used to detect the cell cycle arrest and
apoptosis in Desmodium gangeticum treated lung cancer cells.
Results: In this preliminary study, Desmodium gangeticum
inhibited the biting and licking behavior induced by formalin in
a dose-dependent manner. Additionally, it was shown that
Desmodium gangeticum could completely inhibit the growth of
Pseudomonas and partly that of E. coli at higher
concentrations. However, it had no effective on the Klebsiella
species. Additionally, Desmodium gangeticum  dose-
dependently inhibited cell viability and induced G, phase arrest
with down-regulation of cyclin A and B1, and up-regulation of
P21, P27 in lung cancer cells. Conclusion: Desmodium
gangeticum exhibited anti-nociceptive and anti-bacterial effects.
It also inhibited cell viability and induced cell cycle arrest in
G, phase in lung cancer cells.
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UROTHELIAL ORIGIN OF CLEAR CELL
ADENOCARCINOMA OF THE URINARY BLADDER
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'Departments of Pathology and Urology, Indiana University
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3Department of Pathology, Case Western Reserve University,
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4Department of Pathology, Cordoba University, Cordoba,
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School of Medicine, Polytechnic University of the Marche
Region (Ancona), United Hospitals, Ancona, Italy;
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Clear cell adenocarcinoma in the urinary tract is an extremely
rare neoplasm predominantly occurring in adult females, and
morphologically identical to tumors of the same name that arise
in female genital organs. Its precise histogenesis has remained
controversial. We analyzed molecular genetic evaluation by
fluorescence in situ hybridization (FISH) and X-chromosome
inactivation with conventional morphological and immuno-
histochemical analyses in 12 patients with clear cell
adenocarcinomas in the urinary tract. Concurrent urothelial
carcinoma or urothelial carcinoma in situ were present in 6
cases (50%) and foci of cystitis glandularis were observed in 4
cases (33%). Neither intestinal metaplasia nor Miillerian
component was identified in any case. Cytoplasmic expression
of a-methylacyl-CoA racemase (AMACR) was demonstrable
in 10 of 12 tumors (83%). Moderate to diffuse immunostaining
for CK7 was identified in all 12 tumors (100%), whereas only
3 of 12 (25%) tumors showed positive immunostaining for
CK20. Focal uroplakin III staining was seen in 6 of 12 tumors
(50%). In 5 cases (42%), focal to moderate CDI10
immunoreactivity was observed. Immunostains for OCT4 and
CDX-2 were completely negative in all tumors. In UroVysion
FISH assays, all tumors displayed chromosomal alterations
similar to those commonly found in urothelial carcinoma.
Identical patterns of nonrandom X-chromosome inactivation in
concurrent clear cell adenocarcinoma and urothelial neoplasia
were identified in two informative female cases. Our data
support an urothelial origin for most clear cell adenocarcinomas
of the urinary tract, despite their morphologic resemblance to
certain Miillerian-derived tumors of the female genital tract.
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SCHWANNOMA OF THE KIDNEY: A
CLINICOPATHOLOGICAL AND
IMMUNOHISTOCHEMICAL ANALYSIS

Liang Cheng!, Stefano Gobbo!?, Jiaoti Huang?,
David J. Grignon', Mingsheng Wang!',
Guido Martignoni?, Matteo Brunelli? and John N. Eble!

'Departments of Pathology and Laboratory Medicine,
Indiana University, Indianapolis, IN, USA;
2Dipartimento di Patologia, Universitd di Verona, Verona,
Italy;
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3Department of Pathology, University of Rochester Medical
Center, Rochester, NY, USA

Schwannomas of the kidney are rare, with only a few
reported cases. We report three additional cases with
immunohistochemical analysis. All three tumors were from
females (aged 27, 35, and 59 years) and ranged from 4.8 to
8 cm in diameter. All of the patients underwent
nephrectomy. The tumors were totally or partially
encapsulated; two were in the hilum and one was centered
in the renal cortex. All tumors were diffusely positive for S-
100 protein. Two were positive for neuron-specific enolase.
Immunostaining for neurofilament, HMB45, microphthalmia
transcription factor, smooth muscle actin, CD34, cytokeratin
AE1/3, cytokeratin 7 and CD10 were negative. Follow-up
data were available for two patients; neither had tumor
recurrence or metastasis. In conclusion, renal schwannoma
is rare, usually arises centrally, impinging on the hilum or
the pelvis and is cured by resection. Sarcomatoid carcinoma
and other spindle cell tumors should be considered in the
differential diagnosis.
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RENAL CELL CARCINOMAS WITH

PAPILLARY ARCHITECTURE AND CLEAR CELL
COMPONENTS: DIAGNOSTIC UTILITY OF
CYTOGENETICAL ANALYSES

Liang Cheng', Stefano Gobbo!#, Gregory T. MacLennan?,
David J. Grignon', Rajal B. Shah?, Shaobo Zhang',
Guido Martignoni*, Matteo Brunelli4 and John N. Eble!

'Departments of Pathology and Laboratory Medicine,
Indiana University School of Medicine, Indianapolis,
Indiana;

2Departments of Pathology and Laboratory Medicine, Case
Western Reserve University, Cleveland, Ohio;
3Departments of Pathology and Laboratory Medicine,
University of Michigan, Ann Arbor, MI, USA;
“Dipartimento di Patologia, Universitd di Verona, Verona,
Ttaly

Although histological features enable an accurate diagnosis
in most renal carcinomas, overlapping morphologic findings
between some renal neoplasms make subclassification
difficult. Some renal carcinomas show papillary architecture
but are composed extensively of cells with clear cytoplasm,
and it is unclear whether they should be classified as clear
cell renal cell carcinomas or papillary renal cell carcinomas.
We analysed the immunohistochemical profiles and the
cytogenetic patterns of fourteen renal carcinomas showing
papillary architecture in which there were variable amounts
of cells with clear cytoplasm. The patients were eight women
and six men (mean age: 54 years). Immunohistochemistry
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and fluorescence in situ hybridization analysis distinguished
two different groups. The first consisted of ten renal cell
carcinomas with strong immunoreactivity for alpha-methyl
CoA racemase (AMACR), of which 9 also expressed
cytokeratin 7. All of these neoplasms showed gains of
chromosome 7 or 17 and chromosome Y was lost in all the
male patients whereas 3p deletion was detected only in one
case. In the other four renal cell carcinomas, cytokeratin 7
was not detected and AMACR was positive in only one. In
these neoplasms, no gains of chromosomes 7 or 17 and no
loss of chromosome Y were observed whereas 3p deletion
was detected in three of them. None of the 14 neoplasms
showed immunoreactivity for TFE3. The combined use of
immunohistochemistry and cytogenetics enabled us to
provide a definitive diagnosis for 12 of 14 renal cell
carcinomas with papillary architecture and clear cell
components: 9 cases were confirmed to be papillary renal
cell carcinomas and 3 cases were confirmed to be clear cell
renal cell carcinomas. Despite these ancillary techniques, two
cases remained unclassified. Our study establishes the utility
of these procedures in accurately classifying the great
majority of renal cell carcinomas with these findings.

110

THE UROVYSION FISH ANALYSIS OFFERS A
PROMISING SURVEILLANCE STRATEGY IN
PATIENTS WHO UNDERWENT AUGMENTATION
CYSTOPLASTY

Liang Cheng??, Ming-Tse Sung', Shaobo Zhang?,
Mingsheng Wang?, Michael O. Koch?,
Mark P. Cain?® and Richard C. Rink?

'Department of Pathology, Chang Gung Memorial Hospital-
Kaohsiung Medical Center, Chang Gung University College
of Medicine, Kaohsiung, Taiwan, ROC; 2Departments of
Pathology and Laboratory Medicine and *Urology, Indiana
University School of Medicine, Indianapolis, IN, USA
Patients who have undergone intestinal augmentation
cystoplasty are at risk for developing latent vesical
malignancy. The present study was conducted to evaluate the
histological and immunohistochemical characteristics and
molecular genetic alterations in these neoplasms.
Four patients developing urothelial neoplams
augmentation cystoplasty were included in the current study.
Tumor specimens were assessed for morphological features
and immunohistochemical expression of uroplakin III, CDX2,
[-catenin, and cytokeratin 7 and 20. Gene mutations in
fibroblast growth factor receptor 3 (FGFR3) gene and p53
gene were analyzed and the UroVysion fluorescence in situ
hybridization (FISH) tests were performed. The mean age of
the patients, including two men and two women, was 37. The
latency from bladder augmentation to developing malignancy

after
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ranged from 17 to 21 years (mean 19 years). All patients died
of widespread metastasis months after cancer diagnosis
(mean, 5 months). In the morphological evaluation, all tumors
were high-grade (grade 3) invasive urothelial carcinoma
comprising various architectural patterns with brisk mitoses
and tumor necrosis. Three harbored glandular differentiation
(75%) and the remaining one showed squamous
differentiation (25%). All cases revealed abnormal decreasing
[B-catenin expression with moderate to strong membranous
staining in 30~60% of tumor cells. Two tumors (50%)
showed nuclear expression of CDX2, with variable staining
intensity and percentages. Moderate uroplakin III staining
was focally identified in one case. All but one tumors (75%)
were intensely stained by cytokeratin 7. One case (25%)
displayed focal cytokeratin 20 expression. In UroVysion
FISH analysis, all tumors displayed characteristic
chromosomal abnormalities (100%). Point mutations of both
FGFR3 and p53 genes were identified in one case. In
summary, neoplasms developed after augmentation
cystoplasty were extremely aggressive urothelial carcinomas
and exhibited distinct morphologic, immunohistochemical
and genetic characteristics. These neoplasms represent a rare
and specific variant of urothelial carcinoma which is
uniformly lethal. The UroVysion FISH analysis may offer an
attractive surveillance strategy in patients who underwent
augmentation cystoplasty.
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SENSITIZATION OF LIVER CANCER CELLS TO
CHEMOAGENTS THROUGH GEP-TARGETED
THERAPY

Siu Tim Cheung
Department of Surgery, The University of Hong Kong

Primary liver cancer, hepatocellular carcinoma (HCC), is the
fifth most common cancer and the third cancer killer in the
world, with about half a million individuals dying from HCC
annually. The disease is frequently diagnosed at an advanced
stage and thus precludes curative surgical treatment.
Chemotherapy has shown marginal efficacy and is
accompanied with severe side-effects. A new therapeutic
strategy is essential to sensitize cancer cells to chemotoxic
agents.

Granulin-epithelin precursor (GEP) was shown to be a
therapeutic target for HCC treatment in our earlier studies (1).
We firstly identified GEP overexpression through genomic
expression profiling studies using the microarray approach (2-
3). The GEP expression at the mRNA level (2-3) was
subsequently validated at the protein level in more than 200
HCCs and liver tissue adjacent to tumor samples, and
confirmed that more than 70% of HCC tissues revealed GEP
overexpression (4-5). We showed that GEP controls HCC cell

proliferation, invasion and tumorigenicity (4). These
biological roles correspond to the clinical findings that
expression of GEP is associated with aggressive cancer
features including large tumors, venous infiltration
(micrometastasis) and early recurrence after curative surgery
(4). We then examined the therapeutic potential of GEP-
targeted therapy using the in-house made anti-GEP
monoclonal antibody (mAb) A23. The GEP mAb inhibited
the growth of human hepatoma cells Hep3B and HepG2, but
revealed no significant effect on normal liver cells MIHA. In
a nude mice model transplanted with human HCC cells
Hep3B, GEP mAb decreased the serum GEP level and
inhibited the growth of established tumors in a dose-
dependent manner (1). There are reports showing that GEP
mediates drug resistance in some cancer types (6-8). We
therefore hypothesize that GEP targeted therapy will enhance
the sensitivity of HCC cells to chemotoxic agents.

We investigated the effect of GEP neutralization on the
chemosensitivity of HCC cells. The biological responses of
GEP mAb A23, alone and in combination with cisplatin, on
HCC cells Hep3B in vitro and in vivo have been examined.
Hep3B cells treated with GEP mAb A23 in combination with
cisplatin demonstrated synergistic effect on induction of cell
apoptosis (25.1%) compared to cisplatin alone (10.0%), GEP
mAb A23 alone (0.1%) and control treatment (0%) by flow
cytometry analysis. The combination therapy approach was
then examined in in vivo system with the Hep3B xenograft in
nude mouse model. We demonstrated that GEP mAb plus
cisplatin can further inhibit the tumor growth (74.7%) when
compared to cisplatin alone (53.8%), GEP mAb A23 alone
(45.4%) with the control treatment.

In summary, the current data indicated that the GEP
targeted therapy in combination with cisplatin demonstrated
synergistic cytotoxic effect. The cell apoptotic event induced
by cisplatin was further amplified by neutralization of GEP,
and the combination treatment approach further enhanced the
growth inhibitory effect of tumor xenograft in nude mice
model. The mechanism of GEP-targeted therapy in sensitizing
HCC cells to chemodrugs is currently underway.

1 Ho JC,Ip YC, Cheung ST, Lee YT, Chan KF, Wong SY and
Fan ST: Granulin-epithelin precursor as a therapeutic target
for hepatocellular carcinoma. Hepatology 2008 Jan 7; [Epub
ahead of print]

2 Cheung ST, Chen X, Guan XY, Wong SY, Tai LS, Ng IO, So
S, Brown PO and Fan ST: Identify metastasis-associated
genes in hepatocellular carcinoma through clonality
delineation for multi-nodular tumor. Cancer Res 62: 4711-
4721, 2002.

3Chen X (equal contribution), Cheung ST (equal
contribution), So S, Fan ST, Barry C, Higgins J, Lai KM, Ji
J, Ng 10, van de Rijn M, Botstein D and Brown PO: Gene
expression profiles in human liver cancers. Mol Biol Cell
13:1929-1939, 2002.
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4 Cheung ST, Wong SY, Leung KL, Chen X, So S, Ng IO and
Fan ST: Granulin-epithelin precursor over-expression
promotes growth and invasion of hepatocellular carcinoma.
Clin Cancer Res 10: 7629-7636, 2004.

5 Cheung ST, Wong SY, Lee YT and Fan ST: GEP associates
with wild-type p53 in hepatocellular carcinoma. Oncol Rep
15: 1507-1511, 2006.

6 Pizarro GO, Zhou XC, Koch A, Gharib M, Raval S, Bible
K and Jones MB: Prosurvival function of the granulin
epithelin precursor is important in tumor progression and
chemoresponse. Int J Cancer /20: 2339-2343, 2007.

7 Kamrava M, Simpkins F, Alejandro E, Michener C, Meltzer
E and Kohn EC: Lysophosphatidic acid and endothelin
induced proliferation of ovarian cancer cell lines is mitigated
by neutralization of granulin-epithelin precursor (GEP), a
prosurvival factor for ovarian cancer. Oncogene 24: 7084-
7093, 2005.

8 Tangkeangsirisin W, Hayashi J and Serrero G: PC cell-
derived growth factor mediates tamoxifen resistance and
promotes tumor growth of human breast cancer cells. Cancer
Res 64: 1737-1743, 2004.
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DMXAA: A VASCULAR-DISRUPTING
AGENT WITH CYTOKINE/IMMUNE
MODULATORY ACTIVITY

Lai-Ming Ching

Auckland Cancer Society Research Centre, Faculty of
Medical and Health Sciences, University of Auckland,
Auckland, NZ, USA

DMXAA, the first in its class of anticancer/vascular
disrupting agents, is currently in Phase III clinical trials. We
previously established that DMXAA has two distinct
activities that appear critical to its potent antitumour effects
in mice: the induction of tumour vascular endothelial
apoptosis, followed by the production of cytokines within the
tumour. Multiplex assays were used to screen for cytokines
produced by human blood leucocytes (HBLs) cultured with
DMXAA, with the aim of identifying a select panel of
cytokines that could be used as surrogate markers of
response. HBLs were cultured with DMXAA for 16 h, and
the supernatants assayed using a 42-plex human cytokine kit
and the Luminex 100™ MAP platform. While quantitative
differences were observed between donors, a consistent
pattern of modulation of a panel of 7 cytokines could be
observed amongst the donors tested thus far. DMXAA
inhibited constitutively-produced IP-10, MCP-1 and
sCD40L, but increased the production of TNF, MIP1-a, IL-
6 and IL-8 in 50% of the donors, who were designated as
high responders. Our data suggest that the pattern of
modulation of this panel of cytokines may be used to select
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for patients who will best respond to DMXAA treatment.
Inclusion of such multiplex cytokine assays in the clinical
trials, we suggest would also be useful in providing surrogate
markers of response.
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EP2 RECEPTOR-MEDIATED ACTIVATION OF
EXTRACELLULAR SIGNAL-REGULATED KINASE
SIGNALING IS REQUIRED FOR THE MITOGENIC
ACTION OF PROSTAGLANDIN E, IN ESOPHAGEAL
SQUAMOUS CELL CARCINOMA

CH.Choand L. Yu

Department of Pharmacology, Faculty of Medicine,
The Chinese University of Hong Kong, Shatin, N.T., Hong
Kong, China

The use of non-steroidal anti-inflammatory drugs is associated
with a lower risk for esophageal squamous cell carcinoma, in
which overexpression of cyclooxygenase-2 (COX-2) is
frequently reported. Prostaglandin E, (PGE,), a COX-2-derived
eicosanoid, is implicated in the promotion of cancer growth.
The precise role of PGE, in the disease development of
esophageal squamous cell carcinoma, however, remains
elusive. In this study, we investigated the effect of PGE, on the
proliferation of cultured esophageal squamous cell carcinoma
cells (HKESC-1). Results showed that HKESC-1 cells
expressed all four PGE, receptors, namely EP1 to EP4
receptors. In this regard, PGE, and the EP2 receptor agonist
butaprost markedly increased HKESC-1 cell proliferation.
Moreover, the mitogenic effect of PGE, was significantly
attenuated by RNA interference-mediated knockdown of EP2
receptor, indicating that this receptor mediated the mitogenic
effect of PGE,. In this connection, PGE, and butaprost induced
phosphorylation of extracellular signal-regulated kinases-1/2
(Erk1/2), whose down-regulation by RNA interference
significantly attenuated PGE,-induced cell proliferation. In
addition, PGE, and butaprost increased c-Myc and c-Fos
expression and activator protein-1 (AP-1) transcriptional
activity, which were abolished by the mitogen-activated protein
kinase/ERK kinase (MEK) inhibitor U0126. AP-1 binding
inhibitor curcumin and RNA interference-mediated knockdown
of c-Myc also partially reversed the mitogenic effect of PGE,.
Taken together, these data demonstrate for the first time that
EP2 receptor mediates the mitogenic effect of PGE, in
esophageal squamous cell carcinoma via activation Erk/AP-1
and c-Myc pathway. This study supports the growth-promoting
action of PGE, in esophageal squamous cell carcinoma and the
potential application of EP2 receptor antagonists in the
treatment of this disease.

The work was supported in part by the Hong Kong Research
Grant Council (7499/05M) and the Direct Grant from the
Chinese University of Hong Kong.
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CANCER BIOMARKER DISCOVERY BY
ONCOPROTEOMICS

William C.S. Cho

Department of Clinical Oncology, Queen Elizabeth Hospital,
Room 1305, 13/F, Block R, 30 Gascoigne Road, Kowloon,
Hong Kong

Cancer is the leading cause of death in most of the developed
countries. Early diagnosis and prevention are key factors needed
to reduce the mortality and morbidity of all types of cancer.
Traditional diagnostic methodologies, to a certain extent, have
their limitations of sensitivity and specificity. It is imperative
that more useful and specific cancer biomarkers are discovered.

Proteomics is the large-scale study of proteins. With the
advent of new and improved proteomics technologies, such as
the development of quantitative proteomics methods, high-
resolution, -speed and -sensitivity mass spectrometry and
protein arrays, as well as advanced bioinformatics for data
handling and interpretation, it is now possible to discover
biomarkers that can reliably and accurately predict outcomes
during cancer management and treatment.

Oncoproteomics is the study of proteins and their
interactions in a cancer cell by proteomics technologies. By
studying the interrelationships of protein expressions and
modifications in cancer and normal cells, proteomics
contributes important insights into the pathophysiological
basis of cancer. Oncoproteomics has the potential to be
applicable for clinical practice, including cancer diagnosis and
screening based on proteomics platforms as a complement to
histopathology, individualized selection of therapeutic
combinations that target the entire cancer-specific protein
network, assessment of therapeutic efficacy and toxicity, and
rational modulation of therapy based on changes in the cancer
protein network associated with prognosis and drug resistance.
In addition, protein biomarkers identified can also serve as
therapeutic targets and provide mechanistic approach for the
study of drug effects as well as effective drug design.

In this presentation, some remarkable discoveries of cancer
biomarkers as well as the challenges ahead and perspectives of
oncoproteomics for biomarker development will be overviewed.
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EMODIN-INDUCED MULTIPLE DRUG-RESISTANCE
GENE EXPRESSION IN RAT C6 GLIOMA CELLS
THROUGH AFFECTING MAPK SURVIVAL AND NF-
KAPPAB SIGNALING PATHWAYS

Jing-Gung Chung'??

"Departments of Microbiology, ?Pharmacology, *Biological
Science and Technology, China Medical University,
Taichung, Taiwan, ROC

We wanted to test whether or not emodin has suppressive
effects on glioma cells. In the present study, emodin inhibited
the proliferation and induced apoptosis of C6 cells at a 12 h
treatment, but surprising results showed that C6 cells survived
a 72 h drug treatment and resistance to emodin occurred. C6
cells overcame emodin-induced apoptosis by inhibition of the
expression and activation of apoptosis-associated proteins
including p53, Bax, Bcl-2, Fas and caspase-3. C6 cells were
able to express antioxidant proteins (SOD and catalase) to
reduce ROS-induced cytotoxity of emodin and overexpress
multi-drug resistance genes (Mdrla, MRP2, MRP3 and
MRP6) to decrease the intracellular accumulation of emodin.
EMSA analysis showed that emodin decreased NF-kB
expression at 24-h treatment but at 48 h treatment, emodin
increased NF-KB activity. Confocal microscopy showed that
emodin induced NF-kB translocation from cytoplasma to
nuclei. C6 cells activated the MAPK survival pathway and
expressed DNA repair gene (MGMT) and associated proteins
(PARP and XRCCI) to recover cell activity. C6 cells also
expressed GRP78 to decrease emodin-induced ER stress
which would cause apoptosis in C6 cells, and GRP78 inhibited
the expression of GADD153 to enhance the expression of Bcl-
2 which could balance the ER-induced and mitochondria-
induced apoptosis of C6 cells.
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THE ROLE OF PROTEIN PHOSPORYLATION IN
BREAST CANCER

Jonas Cicenas

Evolutionary Biology, Zoological Institute, University of
Basel, Vesalgasse 1, CH-4051, Basel, Switzerland

Molecular analysis of cancer tissue samples, carried out for
diagnostic and prognostic purposes, provides valuable data
about the expression of individual proteins or genes. The most
frequent method for extracting molecular information from
human tissues is to visualize protein levels in tissue either by
immunohistochemistry or enzyme immunoassay approaches.
Such analysis, however, remains limited in its ability to
elucidate the function of such proteins. Protein function is
regulated not only by transcription and translation, but also by
such posttranslational modifications. On of the most important
of these modifications is phosphorylation, which lies behind
most pathways cell signal transduction and is thus fundamental
both normal physiology and disease. Given these considerations,
the number of proteins in the activated (phosphorylated) state
may be more important biologically than the total number of
proteins present. Our data suggests that protein phosphorylation,
provides either additional or independent prognostic value for
primary breast cancer patients.

In this overview we will demonstrate, that increased levels
of phosphorylated akt predicts poor prognosis in breast cancer.
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We will also discuss some data showing, that phosphorylation
of ErbB-2 is an independent predictor of poor prognosis in
primary breast cancer patients. In addition we will show some
new, unexpected and yet unpublished results on SchA
phopsorylation in breast cancer.
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INFLUENCE OF THE STRUCTURE OF NEW
ANTHRACYCLINE ANTIBIOTICS IN THEIR
STABILITY IN COMMONLY USED

1.V. INFUSION SOLUTIONS

Judyta
Agnieszka Dothan!, Irena Oszczapowicz
and Matgorzata Wasowska?

ielecka-Piontek!, Anna Jelifiska!,
2

"Poznan University of Medical Sciences, Department of
Pharmaceutical Chemistry, Faculty of Pharmacy, Poznan;
2Department of Modified Antibiotics, Institute of
Biotechnology and Antibiotics, Warsaw, Poland

The aim of this study was to determine the influence of the
structure of new derivatives of daunorubicin, which were
synthesized at the Institute of Biotechnology and Antibiotics in
Warsaw (Poland) (1), on their stability in various commonly
used i.v. infusions solutions. This study is a continuation of
biological activity investigations of these derivatives (2, 3).

The stability of daunorubicin derivatives containing at
position C-3’ daunosamine a piperidine (DD-1), morpholine
(DD-2), pyrrolidine (DD-3) or hexahydroazepine (DD—4)
moiety was studied in aqua pro injectione, 0.9% sodium
chloride, 5%, 10%, 20% glucose, Ringer’s solution, lactated
Ringer’s injection, mixture of 0.9% sodium chloride and
glucose (1:1; 1:2), pediatric solution, multielectrolic solution,
Jonosteril®Basic solution and 20% mannitol after store: at
room temperature (2, 4, 6, 24 h), at 2-8°C (2, 6 24 h) and at
—16°C (30 days).

The derivatives were recognized as stable when changes in
their initial concentration did not exceed 10%. After storage
at room temperature the derivative with pyrrolidine moiety
was the most stable (in 84.6% of the solutions) whereas the
morpholine derivative was stable only in two of the solutions
during 2 h.

After storage at 2-8°C stability of DD-1 in seven solutions,
DD-2 in three solutions, DD-3 in four solutions and DD—4 in
nine solutions were bigger. However, storage of DD-3
solutions in aqua pro injection, 0.9% sodium chloride and
DD—4 in multielectrolic, Jonosteril®Basic and 5% glucose
solutions at —16°C 30 days decreased their stability.

A previous study showed that the derivative with
morpholine moiety had the highest biological activity,
whereas it was the less stable in i.v. infusions solutions
therefore solutions of this derivative have been prepared ex
tempore.
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THE CHICK EMBRYO CHORIOALLANTOIC
MEMBRANE AS AN IN VIVO MODEL FOR STUDY
TUMOR ANGIOGENESIS AND METASTASIS

Anca Maria Cimpean', Domenico RibattiZ and Marius Raica’

1“Victor Babes” University of Medicine and Pharmacy
Timisoara, Department of Histology, Piata Eftimie Murgu,
nr. 2, 300041, Timisoara, Timis, Romania;

2University of Bari Medical School, Department of Human
Anatomy and Histology, Piazza G. Cesare, 11, Policlinico,
70124 Bari, Italy

Tumor angiogenesis and metastasis — two sides of the same
coin, two processes which are directly involved in the
progression of malignant tumors. Many unresolved problems
concerning these two aspects impair the clinical management
of the tumors and also the choice of proper therapy. Most
heterologous transplants of human and rodents tumors can
survive on chick CAM by several passages with different
patterns, and the intravascular and extravascular pathways of
tumor metastasis can be easily differentiated on CAM model.
The behaviour of a tumor and its metastasis are different
concerning therapy response and prognosis because of an
incomplete molecular characterization of the tumors and
their microcirculation. Metastases and their vascularization
are not well understood. The chick embryo chorioallantoic
membrane (CAM) represents an experimental model for
dynamic study of tumor metastasis and angiogenesis. The
rich vascular network of the CAM provides a useful tool for
studying the recruitment of the neovessels by the tumors
implanted on the CAM. The daily direct observation of
macroscopic changes of a tumor and its vascular network
represents an advantage for this in vivo model. Many
antiangiogenic agents were studied using the CAM model.
Fluorescent labelled tumor cells can be directly monitored
for their capability of local invasion and metastasis on chick
CAM. The lack of a inflamatory response which
characterizes this model in early-stages of embryonic
development can help us to study tumor angiogenesis and
metastasis in the absence of this process. Morphological
changes and molecular characterization of metastatic cells
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are little studied and could be a starting point for a better
understanding of differences in the behaviour of a primary
tumor and its metastasis in different organs. The reduced
number of antibodies and reagents available with specificity
for chick CAM blood and lymphatic vessels limits the fine
characterization of the angiogenic response by using this
model, but the relatively recent complete characterisation of
the chick embryo genome will be helpful to synthesize a
broad panel of antibodies with high specificity for chicken
tissues, especially for blood and lymphatic endothelial cells
and stroma components. This aspect could be useful to better
characterize the interactions between implanted human
and/or mouse tumors and chicken tissues. Embryonic
microenvironments have been shown to inhibit the
tumorigenicity of a variety of cancer cell lines. In this
context, the embryonic microenvironment of the chick CAM
could provide an opportunity to study the influence of such
microenvironment on cancer cell development and their
metastatic properties.
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PROTEOMIC ANALYSIS OF PROSTATE TUMOR
TISSUE AND PROXIMAL FLUID FOR CANCER
BIOMARKER DISCOVER

Brian L. Hood'?, Joel B. Nelson?® and Thomas P. Conrads'~

'Department of Pharmacology and Chemical Biology,
2Clinical Proteomics Facility, University of Pittsburgh
Cancer Institute, *Department of Urology, University of
Pittsburgh School of Medicine, Pittsburgh, PA, USA

Armed with sequence information of the human and mouse
genomes, a major aim of biological science is toward
unraveling the underlying molecular events that lead to
cellular function/dysfunction in cancer, with the goal of
discovering better diagnostic markers and therapeutic targets.
Proteomics aims to facilitate this process by applying newly
developed methods and advanced analytical tools, such as
mass spectrometry, for the investigation of the protein
complement en masse. Conventional protein biomarker
discovery investigations are predominantly performed with
samples such as serum/plasma. While serum/plasma is more
desirable from a clinical standpoint, tissue likely possesses a
greater abundance of readily identifiable proteins directly
reflective of disease; however, most of these proteins are
unlikely to be released from the tissue into the circulatory
system, thereby limiting their clinical utility. We propose that
investigation of proximal fluids may provide a novel
connection between tissue and serum to permit the
identification of proteins that posses a high likelihood of being
directly related to pathophysiology and that are readily
assayable from serum. This lecture will highlight our efforts
in applying advanced proteomic discovery methodologies in

identification and validation of prostate cancer biomarkers
from prostate tissue and expressed prostatic secretions, a novel
proximal fluid for proteomic discovery.
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PET IN BREAST CANCER

A. Constantinidou

The Royal Marsden Hospital, London, UK

Background: Positron Emission Tomography (PET) has been
an exciting development in recent years, providing accurate
functional information on disease status as well as anatomical
information when combined with Computed Tomography
(CT). The role of PET/CT in breast cancer is not yet clearly
defined. Aim: To summarize the current data on the utility of
PET in breast cancer and to assess its contribution in
optimising management. Methods: Available data on the role
of PET in breast cancer come from rather small predominately
retrospective studies. Results: The principal areas where
PET/CT appears useful in breast cancer management have
been identified. It is currently the most accurate modality to
define/ restage metastatic breast cancer. It is often revealing
unsuspected metastases in up to 30% of patients. It is
particularly useful in detecting bony lytic metastatic disease
and the entity of “bone scan negative, PET/CT positive”
disease is now clearly recognised. PET/CT is effective in
assessing response to chemotherapy and hormonal treatment
earlier than any other method currently available. It has
successfully been used in the evaluation of indeterminate
lesions on conventional imaging. Conclusion: As PET/CT
becomes more widely available it is likely to be used early and
extensively in the management of breast cancer. Evidence
suggests it can play a key role in a number of areas. Formal
guidelines for the use of this modality in breast cancer are
warranted.
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SMALL RENAL TUMORS: ALTERNATIVE NON
SURGICAL TREATMENTS

G. Conti

Department of Urology, St. Anna Hospital, Como, Italy

In the last two decades surgical conservative approach has
become an accepted standard treatment in patients with
small renal tumours either in presence of a normal
contralateral kidney or in case of a solitary one or if
multiple neoplastic lesions are present. More recently the
development of new technologies as cryotherapy,
radiofrequency and high intensity focused ultrasounds has
offered an alternative way to conservatively manage small
renal masses. Cryoablation is the most diffuse and
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experimented technique. By a creation of a well controlled
ice-ball cellular damage and necrosis are obtained
(immediately related to ice crystals formation inside the
sphere, late by coagulative necrosis, apoptosis regulation
and vascular damage). Real time step by step control may
be obtained by sonography. The preferred way is the
laparoscopic one but percutaneous approach is nowadays
available with the new generation’s probes. Radiofrequency
induces a thermal damage by the insertion of needle probes
(single, multiple or spiral shaped) inside the tumour
delivering a high frequency (300-800 kHz), high powered
(90-200 W) electrical current that drives the temperature up
to 105°C with a non reversible coagulative necrosis. The
real time control by sonography is possible but less
accurate. Percutaneous approach is easily feasible with this
technique. In a series presented by the Cleveland Clinic
Team local failure was 1.8% for Cryo and 11.1% for
radiofrequency without any difference in renal function
preservation. Cancer specific survival range between 97%
and 100% at a median follow-up of 3 years for both
treatments in four different series of patients, and overall
survival between 80% and 100% at 3 years. Tumour
recurrence is 24.3% after Radiofrequency and 9.0% after
Cryo 70% of recurrences is diagnosed after 3-4 months of
follow-up and 92% at 1 year. Bleeding and perirenal
haematoma as well as capsular fractures are the most
common cryo-related morbidities; upper urinary tract
damage and UPJ obstruction are more frequent after
radiofrequency procedures. Post Cryo fibrosis appeared
more extensive than that following primary radiofrequency
when salvage surgery was performed. The principal
indication for alternative techniques is very similar to that
for nephron sparing surgery regarding tumours dimension,
presence of solitary kidney, multiple bilateral lesions;
Cryoablation and radiofrequency are more simple than
surgery, morbidity is significantly decreased and, when
percutaneously performed, hospital stay is very short (day
or one-day surgery procedures) with comparable results in
terms of cancer specific and overall survival in particular
with last generation’s Cryo probes.

Rehman J, Landman J, Lee D, Venkatesh R V, Bostwick DG,
Sundaram C and Clayman RV: Needle-based ablation of renal
parenchyma usinmicrowave and cryoablation. J Endourol
18(1): 83-104, 2004.

Gervais DA et al: Indications, results, and role in patient
management over a 6-year period and ablation of 100 tumors.
AJR Am J Roentgenol 185: 64-71, 2005.

Weld KJ and Landman J: Comparison of cryoablation,
radiofrequency ablation and high-intensity focused ultrasound
for treating small renal tumours. BJU International 96: 1224-
1229, 2005.

Hegarty NJ, Gill IS, Desai MM, Remer EM, O’Malley CM
and Kaouk JH: Probe ablative nephron-sparing surgery:
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cryoablation versus radiofrequency ablation. Urology 68(Suppl
1A): 7-13, 2006.

Mouraviev V, Joniau S, Van Poppel H and Polascik TJ:
Current Status of Minimally Invasive Ablative Techniques in
the Treatment of Small Renal Tumours. Eur Urol 57: 328-336,
2007.

Kunkle DA, Egleston BL and Uzzo RG: Excision, ablation, or
surveillance of small renal masses:meta-analysis and
contemporary literature review - Abstr # 640. Proc AUA
Anaheim 2007.
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SYNTHESIS AND EVALUATION

OF IMIDO-SUBSTITUTED-NAPHTHOQUINONE
DERIVATIVES AS INHIBITOR

OF MAPK SIGNALING CASCADE

IN PROSTATE CANCER CELLS

Robert L.. Copeland Jr.', Jharna R. Das', Oladapo Bakare?,

YaYin Fang?, Desta Beyene* and Yasmine M. Kanaan®

Departments of 'Pharmacology, 2Chemistry, *Biochemisty
and *Microbiology College of Medicine and Cancer Center,
Howard University, Washington, D.C. 20059, USA

Prostate cancer (PC) is the most commonly diagnosed cancer
in American men with an estimated 186,320 new cases
diagnosed in 2008. Androgen ablation is highly effective
palliative therapy; however, most men eventually relapse due
to the presence of androgen independent cancer cells.
Currently there are no therapies that effectively eliminate
these androgen-independent PC cells. It has been reported
that MAPK pathways play a critical role for survival and
proliferation of androgen-independent cells. Our hypothesis
is that enhanced response in PC therapy may require
inhibitors that affect multiple signal transduction pathways.
In our studies, imido-substituted chloronaphthoquinones have
been synthesized that are selective inhibitors of MAPK.
Experiments showed that 2-chloro-3-(N-succinimidyl)-1.4-
naphthoquinone and analogs have ICsys against purified
MEK in the range of 0.4-10 uM. Subsequently these imido-
substituted chloronaphthoquinone analogs were tested in cell
proliferation assays in androgen-sensitive (LNCaP, CWR-
22), androgen-insensitive (PC-3, DU-145) cells, normal bone
marrow cells, HS5 and normal prostate cells, RWPEI.
Growth inhibition of each cell line revealed significant
antitumor activities within concentration ranges of 1-3 uM
for the cancer cells. The effect of 2,3-dichloro-5,8-
dimethoxy-1,4-naphthoquinone (DCDMNQ) on LNCaP,
CWR22, PC3, DU145 HS5 and RWPEI1 cells revealed
significant antitumor activities with ICsys, of 1+0.1, 3+0.3,
1.5+0.1, 3+0.3, 10+0.5 and 15+0.6 uM respectively.

On the basis of this cell-based cytotoxicity screen,
DCDMNQ demonstrated the best efficacy. Cell cycle analysis
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showed that DCDMNQ inhibited progression through the cell
cycle in PC-3 and DU-145 cell lines in a time-dependent
manner stopping at the S-phase. The result for LNCaP cell
line was inconsistent; whereas, in CWR-22 cell line the drug
arrested cells in G, phase of cell cycle with greatest
proportion of cells in G, phase by day 5. The compound
showed no effect on the cell cycle progression in bone
marrow HS-5 cell line. In addition, DCDMNQ induced
apoptosis in the androgen-independent cells preferentially
over that of the androgen-dependent cell lines in a time-
dependent manner.

These findings were further validated by Western blot
analysis. To verify that DCDMNQ maintains ability to inhibit
MAP kinases, Western blot analysis was performed to evaluate
the effect of this compound on generation of phosphorylated
MAPK protein in PC-3 and DU-145 cell lines. The results
revealed that the initial insult of DCDMNQ decreased AKT
activity and at later time points inhibited other cell survival
pathways such as MEK 1/2, ERK 1/2, and JNK 1/2 in
androgen-independent cell lines (PC3 and DU145), whereas
androgen-dependent LNCap showed significant decrease in
ERK 1/2 and AKT in time-dependent manner but MEK 1/2,
and JNK 1/2 showed activation at 3 days following significant
decrease at 5 days exposure. It was demonstrated that
DCDMNQ can inhibit MEK, ERK, AKT and p38
phosphorylation either through inhibition of multiple kinases
or via direct inhibition which would then prevent downstream
phosphorylation.

Furthermore, active small molecule kinase inhibitors to date
are ATP mimics that bind to the intracellular ATP-binding
domain within the kinase. It has been proposed that MEK1/2
can be inhibited through a novel, noncompetitive mechanism.
X-ray crystallography structure of MEK1/2 in complex with
MgATP reveals that the enzyme has a unique inhibitor binding
pocket adjacent to the ATP binding site. We carried out
molecular modeling using DCDMNQ in concurrence with the
published structure of the complex of MEK with MgATP, and
the MEK inhibitor 5-bromo-N-(2,3-dihydroxypropoxy)-3.4-
difluoro-2-[(2-fluoro-4-iodophenyl)amino]-benzamide (BBM)
to explore whether imido-substituted 1.,4-naphthoquinones
might bind via a similar non-competitive mechanism. Our
studies showed that in the crystal structure a binding pocket
for DCDMNQ is deep inside of MEK. Evaluation of hydrogen
bonding for DCDMNQ when docked to this pocket
demonstrates that it can form hydrogen bonds with LYS97,
SER212 and water (HOH97). Thus the presence of DCDMNQ
induces conformational changes in the unphosphorylated
MEK1/2 that locks it into a closed but catalytically inactive
species.

Thus cytotoxicity of DCDMNQ is mediated via inhibition
of MAPK/AKT pathways in prostate cancer cells in vitro.
Therefore, this compound represents a novel class of
compounds which might lead to future therapeutic

interventions of prostate cancer while protecting bone marrow
and normal prostate epithelial cells.

Supported by NCI grant U54-CA914-31 and G12 RR003048
RCML.
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EXPRESSION OF VITAMIN D-24-HYDROXYLASE
(CYP24) IN BENIGN AND MALIGNANT BREAST
TISSUES AND CELL LINES

T. Cordes!, M. Friedrich?, S. Becker!,
K. Diedrich!, D. Fischer! and M. Thill

IKlinik fiir Frauenheilkunde und Geburtshilfe,
UKSH Campus Liibeck;

2Klinik fiir Frauenheilkunde und Geburtshilfe,
Helios Klinikum Krefeld, Germany

Introduction: It is well known that vitamin D and its
metabolites have a protective effect against cancers, 1,25-
Dihydroxyvitamin Dj, the biological active metabolite of
Vitamin D, is known to regulate cell proliferation in various
cell lines. It is also essential for the regulation of calcium and
phosphate levels and of the bone metabolism. Vitamin Dj is a
secosteroid  hormone  which  derives  from  7-
dehydrocholesterole. In the skin it is synthesized in
combination with UV-radiation from the precursors 7-
dehydrocholesterole and provitamine D;. Hepatocytes
transform it to 25-hydroxyvitamin Ds. Six cytochrome P450
hydroxylases can exhibit this 25-hydroxylation, with the main
enzyme being CYP27A1 (25-hydroxylase). The subsequent
step is a l-hydroxylation by CYP27B1 (lo-hydroxylase)
which produces the most active form of vitamin Ds, 1,25-
dihydroxyvitamin-Dj; (calcitriol). This metabolite is inactivated
by a 24-hydroxylation by CYP24 40 (24-hydroxylase).
Alternative splicing frequently occurs in breast cancer cells;
different splice variants of a given protein can display different
biological functions and may cause tissue-specific variations.
In this study we describe the expression of 24-OHase in
human benign and malign breast tissue. Methods: Expression
of 24-OHase RNA and protein was assessed by real-time-
polymerase chain reaction (RT-PCR). To determine which
variants are translated in protein we accomplished western blot
analysis. Results: The expression of 24-OHase RNA was
reduced by more than 50% in RT-PCR as well as in western
blotting compared to benign breast tissues. Discussion: Breast
cancer tissue has a reduced activity of 24-OHase which leads
to higher levels of active metabolites of Vitamin D. Alternative
splicing of 24-OHase might play a role in regulating levels of
the active enzyme. High levels of splice variants might lead to
a reduction of the active protein. We found less splice variants
in malignant breast cancer tissue. These results correspond
with the data found in previous studies we performed in
malignant and benign gynaecologic cell lines.
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LIGAND-DIRECTED DELIVERY OF CYTOKINES TO
TUMOR VASCULATURE USING NGR/isoDGR
PEPTIDES

Angelo Corti

Department of Oncology, Cancer Immunotherapy and Gene
Therapy Program, San Raffaele Scientific Institute,
via Olgettina 58, 20132 Milan, Italy

The use of cytokines, such as tumor necrosis factor-o. (TNF)
and interferon-y (IFNY), in cancer therapy is often limited by
strong systemic toxicity and poor efficacy. To improve the
therapeutic index of these drugs we have developed, in the last
years, a vascular targeting approach based on cytokine fusion
with peptides containing Asn-Gly-Arg (NGR) or isoAsp-Gly-
Arg (isoDGR) motives, i.e. ligands capable to bind CD13 or
specific integrins expressed by angiogenic endothelial cells
and, consequently, to deliver these cytokines to tumor
neovasculature. Studies in various animal models have shown
that the therapeutic index of these fusion proteins is greater
than that of non-targeted cytokines. Furthermore, we also
observed that systemic administration of very low doses
(picograms) of NGR-TNF or isoDGR-TNF fusion proteins
can increase the penetration of chemotherapeutic drugs in
tumors, by altering endothelial barrier function. NGR-TNF is
now under investigation in phase II clinical studies for cancer
treatment, alone and in combination with chemotherapy. Since
early preclinical studies we soon realized that the dose-reponse
curve of these peptide-cytokine fusion products is complex,
either when used alone or in combination with chemotherapy.
For instance, while synergy with chemotherapy can occur with
doses of NGR-TNF in the picogram range (about 10°-fold
lower than the LDs) increasing the dose to nanograms leads,
paradoxically, to  lower responses. Furthermore,
coadministration of NGR-TNF with endothelial-monocyte
activating polypeptide-II (EMAP-II), an inflammatory
cytokine known to sensitize tumor blood vessels to TNF, can
induce synergistic pro-apoptotic effects with low-dose EMAP-
II (picograms), but not with high doses (nanograms-
micrograms). This behavior has been observed also with
IFNy-NGR. Studies on the mechanism of action have shown
that high doses of targeted or non-targeted TNF, IFNy or
EMAP-II can activate counter-regulatory mechanisms that
efficiently block or counteract cytokine activity. Thus, targeted
delivery of low doses of cytokines to tumor blood vessels is a
novel strategy for avoiding not only toxic reactions, but also
for overcoming counter-regulatory mechanisms.
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A PHASE II MULTICENTRIC PROSPECTIVE TRIAL
ON HEPATIC ARTERIAL YTTHRIUM
MICROSPHERES AS SALVAGE THERAPY IN
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UNRESECTABLE, CHEMOREFRACTORY
COLORECTAL LIVER METASTASES

Maurizio Cosimelli!, Pierpaolo Cagol?,

Livio Carpanese!, Francesco Fiore?,

Daniele Gasparini?, Onelio Geatti?,

Rita Golfieri*, Francesco 1zzo3,

Rosa Sciuto! and Carlo L. Maini' on behalf of the Italian
Society of Locoregional Therapies in Oncology

'Regina Elena National Cancer Institute, Rome;
2University of Udine;

3Cancer Institute of Naples;

“University of Bologna, Italy

Background: Intra-arterial injection of °Y resin
microspheres radiotherapy (SIRT) enables delivery of
tumorcidal doses of radiation to malignant tumor, with
minimal damage to adjacent tissue. This multicentre phase
II study is the first prospective evaluation of SIRT as salvage
therapy for patients with colorectal liver metastases who had
failed prior oxaliplatin- and irinotecan-based regimens.
Methods: Eligible patients had a life expectancy of >6
months, adequate hepatic and renal function and an absence
of major vascular anomalies and pulmonary shunt >10%.
were
embolized before injection of microspheres (median dose
1.7 GBq; range 0.9-2.2) into the hepatic artery by
arteriography. Results: Patients were enrolled and followed
up for a median of 11 months (mos) (range 2-27). Of 50
eligible patients, 38 (76%) had received at least 4 lines of
chemotherapy. Most patients had synchronous disease
(72%), >4 hepatic metastases (58%) (median size 50 mm;
range 8-120), involving 25-50% of the liver tissue (60%)
and bilateral spread (70%). Early and late (after 48 h) WHO
G1-2 toxic events (mostly fever and pain) were observed in
16% and 22% of patients, respectively. One responding
patient died after 60 days due to liver failure. Of 46 patients
who were evaluable for response using RECIST criteria, 1
patient (2%) had a complete response (CR), 11 (22%) a
partial response (PR), 12 (24%) stable disease (SD) and 22
(44%) progressive disease (PD). In responders (CR + PR +
SD), the maximum diameter of nodules diminished to 35
mm. The Kaplan-Meyer overall median survival was 13 (CI
7-18) mos, with a significant difference (p=0.0006) between
responders 16 (CI 13-19) mos and PD 8 (CI 4-12) mos. At
2 years, survival was 40.3% and 0% in responders and PD,
respectively. The median time to progression (mostly
extrahepatic) was 4 (CI 3-5) mos. Conclusion: In heavily
pretreated patients, *°Y resin microspheres produced an

The gastroduodenal and right gastric arteries

encouraging median survival, with acceptable toxicity, that
compares favorably with previous phase II/III studies of
chemotherapy regimens used as third- or subsequent lines
of therapy.
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ULTRACONSERVATIVE SURGERY AFTER
NEOADJUVANT CHEMORADIATION

IN LOCALLY ADVANCED RECTAL CANCER

M. Cosimelli, R. Mancini, F. Ambesi Impiombato, C. Garufi,
M. Zeuli, G. Paoletti, F. Graziano, I. Sperduti, V. Stigliano
and M. Caterino

The Colorectal Disease Management Team, Regina Elena
National Cancer Institute, Rome, Italy

Neoadjuvant chemoradiation (CHRT) downstages up to two
thirds of low rectal cancer patients (pts.) clinically staged T.
4 any N or any T, node-positive (N+); risk of positive lymph
nodes in major responders (pT,-1) ranges from O to 17%. In
our experience on 186 consecutive pts who had undergone
neoadjuvant chemoradiation for locally advanced, low rectal
cancer, the pathologically complete (pT,) or almost complete
(pTmic, pT1) response was 27.9%. Clinical, pathological and
biological predicting factors for response such as number of
endoscopic quadrants involved, TRG classification, low score
of thymidylate aynthase, p53 negativity and bcl-2 positivity
were identified. Chances of sphincter-saving surgery and
pelvic control of disease were significantly high (88% and
92% respectively) after CHRT (oxaliplatin, capecitabine and
5,040 cGy) and total mesorectal excision surgery (TME);
also risk of metastatic mesorectal lymph nodes was
particularly low (3.1%) in the 52 pts. pTO-1. A subset of 20
pts. ¢cTO-1 underwent a transanal local excision (LE) for
different reasons (elderly or refusal of TME surgery): 11
(55%) were staged pTO, another 8 (40%) pT1 and only one
pT2 (5%). No deaths have been observed as yet (median
following, 18 months); three local relapses (median time, 9
months) occurred in the pT2 patient and in two other pT1.
All the 3 patients are free of disease after a salvage TME
sphincter-saving surgery (one node-positive); another patient
developed distant metastasis. In conclusion, ultraconservative
rectal surgery is feasible and oncologically safe in well-
selected rectal cancer pts. after major response to CHRT.
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MECHANISMS OF REDOX-MODULATED
RESISTANCE TO APOPTOSIS IN TUMOUR CELLS

Thomas G. Cotter, Christopher Pettigrew, Ruth Naughton
and Claire Quiney

Tumour Biology Laboratory, Department of Biochemistry,
University College Cork, Ireland

There is increasing evidence within the literature that the
decreased susceptibility of tumour cells to stimuli that induce
apoptosis can be linked to their inherently increased redox
potential. This research work focuses on the PI3-kinase/Akt

pathway, and the multiple points along this signalling pathway
that may be redox regulated. The PI3-kinase/Akt pathway can
influence a cell’s sensitivity to death-inducing signals, through
direct manipulation of apoptosis regulating molecules or by
regulating the activity of key transcription factors. Proteins
involved in the control of apoptosis that are directly regulated
by the PI3-kinase/Akt pathway include caspase-9, Bad and the
transcription factor GSK-3beta. Lately, it is becoming
increasingly obvious that phosphatases are a major counter
balance to the PI3-kinase/Akt pathway. Phosphatases such as
PP2A and PPlalpha can dephosphorylate signalling molecules
within the PI3-kinase/Akt pathway, blocking their activity. It is
the balance between the kinase activity and the phosphatase
activity that determines the presence and strength of the PI3-
kinase/Akt signal. This is one reason why any protein
modifications that hinder dephosphorylation can increase the
tumour survival advantage. One such modification is the
oxidation of the sulphydryl group in key cysteine residues
present within the active site of the phosphatases. The
generation of H,0, by the Nox (NADPH oxidase) system is
central to this effect in prostate and CML leukaemia cells.
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REGULATORY MECHANISMS OF VITAMIN D
SYNTHESIS AND CATABOLISM FOR
COLORECTAL CANCER PREVENTION

Heide S. Cross, Thomas Nittke, Maya Khorchide and
Eniko Kallay

Department of Pathophysiology, Medical University Vienna,
A-1090, Austria

Occurrence of non-familial sporadic colorectal cancer (CRC)
is frequent, especially in rich industrialized countries. High
incidence has been related to environmental nutritional factors
and progression into clinically manifest disease may take
several decades. Epidemiological studies indicate that vitamin
D insufficiency may also play a role in its etiology. Vitamin D
insufficiency is determined by serum 25-hydroxy vitamin D3
(25-D3) concentration (<75 nmol/l). Lifestyle and nutrition
may contribute to insufficiency, though a major part of vitamin
D is produced in skin cells by UV-B, and only fatty fish and
egg yolk contain vitamin D in appreciable amounts. 25-D3 is
converted by hydroxylation in kidney proximal tubule cells to
the active metabolite 1,25-dihydroxy vitamin D3 (1,25-D3).
Serum 1,25-D3 does not exceed picomole concentrations and
seems not to correlate with cancer incidence. Since in vitro
only nanomolar levels have been shown to display antimitotic
activity, we hypothesized that localized 1,25-D3 synthesis
could occur in extrarenal tissues, reaching nanomole
concentrations, and the prerequisite condition for this is the
availability of sufficient 25-D3 serum levels. We demonstrated
that indeed there is active 25-D3 lo-hydroxylase (CYP27B1)
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in colon mucosal cells and that early during human colon
tumor progression expression of the synthesizing enzyme as
well as of the vitamin D receptor (VDR) is enhanced. In high-
grade undifferentiated tumors this expression is diminished and
the vitamin D catabolizing hydroxylase CYP24A1 becomes
prominent. Thus enhanced expression of the vitamin D system
may be an innate defense against further progression of
malignancy, and raising extrarenal local production in organs
prone to malignancy could curb progression.

We established that (phyto)estrogens improved expression
and activity of CYP27B1, and decreased that of CYP24A1.
This could conceivably account for reduced CRC incidence in
women compared with men, and also for reduced incidence in
soy-consuming countries. Dietary calcium is a well-accepted
inhibitor of colonic hyperproliferation. We demonstrated in a
mouse model that low dietary calcium led to
hyperproliferation and to enhanced expression of CYP24Al1
in colon mucosa. Interestingly this occurs only in the right
(proximal) colon in both genders. However, only in female
mice on low dietary calcium is CYP27B1 as well as VDR
expression raised, again only in the right colon. In females,
enhanced vitamin D synthesis may override its enhanced
degradation since 1,25-D3 measured in colon mucosa was at
least doubled. This paralleled raised apoptotic activity.

High expression of the catabolic CYP24Al in
undifferentiated tumors is apparently not associated with gene
duplication, but rather with epigenetic regulation. CpG islands
in the CYP24A1 promoter of cells derived from advanced
human colon tumors are not methylated whereas those of cells
derived from early well-differentiated malignancies are highly
methylated and they do not possess CYP24A1 mRNA or
activity. When the latter cells were treated with a
demethylation agent, they expressed not only CYP24Al
mRNA but also the capacity to degrade 1,25-D3.

This demonstrates that colonic 1,25-D3 could be harnessed
as a biological weapon against tumor progression by enhancing
its mucosal synthesis and by curbing its degradation. While
high doses of active 1,25-D3 given to tumor patients generally
result in hypercalcemia, improving local production in organs
prone to malignancy could slow down progression without
leading to enhanced serum levels and to hypercalcemia.
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EFFECT OF AN ALLELIC POLYMORPHISM IN THE
DOPAMIN RECEPTOR D2 GENE ON THE RISK OF
CERVICAL CANCER
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In spite of the decreased mortality rates, cervical cancer is still
an important tumor in developed countries, because of its high
incidence, including precancerous lesions. Human
papillomavirus infection, particularly with high-risk strains is
considered to be the most important risk factor for cervical
cancer. However, in spite of the infection, the cancer will not
develop in several women, which suggests that other risk
factors play also an important role in cervical carcinogenesis.

During the recent years a few studies tried to find an
association between dopamine metabolism and cancer risks.
Since dopamine is an important neurotransmitter, this
connection is probably mediated by causing changes in
cancer-risk modifying behavioral patterns like alcohol
consumption and smoking, but direct molecular effects cannot
be excluded, either. Dopamine receptor D2 (DRD2) takes part
in the intracellular transmission of dopamine effects. The
TaqIA polymorphism (a C32806T substitution) in the DRD2
gene was shown to affect the receptor function, personality
traits and the occurrence of certain mental diseases.

In our case-control study we investigated the effect of
DRD2 TaqlA polymorphism on the risk of cervical cancer.
Altogether 143 women participated in the study. Their HPV
status was determined, and their disease progression was also
recorded. The HPV positive cases were genotyped for DRD2
TaqIA polymorphism by PCR-RFLP, and allele frequencies
were compared between individuals who remained disease-
free and who developed cancer or precancerous lesion. Our
results indicate a moderate risk modifying effect of the TaqIA
polymorphism, which, together with other low penetrance
genetic factors, might have an influence on the risk of cervical
cancer.
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POLY(ADENOSINE DIPHOSPHATE-RIBOSE)
POLYMERASE-1 EXPRESSION IN CUTENEOUS
MALIGNANT MELANOMAS AS A NEW
MOLECULAR MARKER OF AGGRESSIVE TUMOR

Béla Csete!, Zsuzsanna Lengyel', Zsolt Kddar' and
Zita Battyéni'?

'Department of Dermatology, Venereology and
Oncodermatology, University of Pécs, Pécs;
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Hospital, Kaposvar, Hungary

Poly(adenosine diphosphate-ribose) polymerases (PARPs) are
a family of enzymes which catalyse poly (ADP-ribosyl)ation
of DNA-binding proteins and are directly involved in genomic
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stability, DNA repair and apoptosis. In this study, we evaluated
the immunomorphology of PARP-1 in melanoma and its
prognostic importance.

We studied PARP-1 expression by immunohistochemistry
in a selected series of 54 primary cutaneous malignant
melanoma (CMM). The findings of the present study suggest
that the neoplastic progression toward the invasive (both
horizontal and vertical) growth phase of CMM cells is
characterized by the loss of cleavage of PARP-1, probably
signaling an imbalance of the apoptotic process in these cells
and leading to further gain to aggression. Overexpression of
full-length PARP-1 was correlated with recurrence and
progression of the disease and so acts as a promising new
biological marker of CMM.

Our study represents the evidence of a direct correlation
between the PARP-1-mediated apoptotic process and the
biological behavior of CMM.
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LGALS3BP, A TUMOR-ASSOCIATED ANTIGEN,
UPREGULATES VEGF IN HUMAN BREAST
CANCER: POSSIBLE IMPLICATIONS IN
ANGIOGENESIS

Albana Cumashi, Nicola Tinari, Enza Piccolo,
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Antonino Grassadonia, Maurizia D’Egidio,

Daniela Semeraro, Mauro Piantelli,

Clara Natoli and Stefano Iacobelli

Department of Oncology and Neurosciences, University “G.
D’ Annunzio” Chieti-Pescara, Via Colle Dell’Ara, 6100,
Chieti, Italy

Vascular Endothelial Cell Growth Factor (VEGF) represents a
key regulator factor on angiogenesis occurring in a variety of
malignancies, including breast cancer (1). Similarly,
LGALS3BP, a lectin galactoside-binding soluble 3 binding
protein, has emerged as a novel feature that may favour breast
cancer progression and metastasis, since its high expression
levels in patients significantly correlates with poor prognosis
(2-3). So far, how LGALS3BP overexpression intervenes in
tumor progression and metastasis remains still to be
elucidated, but a link between LGALS3BP and tumor
angiogenesis has been recently suggested (4). With the
aforementioned, we sought to study the possible interplay
between LGALS3BP and the proangiogenic molecule, VEGF
in breast cancer. To this end, we initially performed
immunohistochemical studies on the tissue specimens
obtained by biopsies of a group of 40 patients affected by
breast carcinomas, indicating that LGALS3BP expression in
tumor tissues was directly correlated with VEGF expression
in 72.5% of cases. Moreover, in vitro experiments showed that
LGALS3BP treatment could increase VEGF mRNA levels in

MDA-MB-231 breast cancer cells, but not in non tumorigenic
HBL-100 cells. This evidence suggested that LGALS3BP
might represent a new upregulator factor for VEGF
expression/activity in human breast cancer. For a further
confirmation, a stable down-regulation of LGALS3BP in
MDA-MB-231 cells was obtained by using siRNA expression
plasmids: the protein level found in the Conditioned Medium
(CM) of LGALS3BP-silenced cells was 80% less when
compared to the CM-derived from oligo control cells. Very
interestingly, Real Time PCR studies demonstrated that the
level of VEGF mRNA expression in LGALS3BP-silenced
MDA-MB-231 was significantly lower in respect to that
expressed by oligo control cells (55%, p=0.011). Similar
results were obtained also by measuring VEGF protein level
as indicated by using either confocal microscopy or
immunoprecipitation studies. Because VEGF is a principal
regulator factor for endothelial cells, we also studied the
exogenous LGALS3BP-induced effects on human umbilical
vein endothelial cells (HUVECs). Our results show that
LGALS3BP specifically upregulated VEGF mRNA
expression, but did not affect the expression level of other
important growth factors for HUVEC. In addition,
LGALS3BP, but not the denaturated protein, could activate the
VEGF-promoter transfected in endothelial cells. Finally,
supernatants collected from LGALS3BP-silenced or oligo
control MDA-MB-231 cells, were tested for their capability to
induce in vitro HUVEC tubulogenesis. Our data indicated an
evident decrease of the number of tubuli found onto Matrigel
when HUVEC were incubated with the supernatant of cells
that lack LGALS3BP, thus signifying a promoting role of this
protein on angiogenesis in vitro. Taken together, these results
lead to the conclusion that LGALS3BP might be depicted as a
novel candidate that promotes angiogenesis. Further studies
are in progress for investigating any potential effect of
antibodies directed against human LGALS3BP on the in vivo
growth of MDA-MB-231 breast cancer cell xenografts and on
the related tumor-angiogenesis. This information could lead to
the development of novel antiangiogenic therapy.

1 Folkman J: Angiogenesis in cancer, vascular, rheumatoid
and other diseases. Nat Med pp. 27-31, 1995

2 Grassadonia A, Tinari N, Iurisci I, Piccolo E, Cumashi A,
Innominato P, D’Egidio M, Natoli C, Piantelli M and
Tacobelli S: 90K (Mac-2 BP) and galectins in tumor
progression and metastasis. Glycoconj J 719(7-9): 551-556,
2004.

3 Tinari N, Lattanzio R, Querzoli P, Natoli C, Grassadonia A,
Alberti S, Nenci I, Bruzzi P, Piantelli M, Iacobelli S and on
behalf of the Consorzio Interuniversitario Nazionale per la
Bio-Oncologia (CINBO): High expression of 90K(Mac-2BP)
is associated with an inferior distant recurrence free and
overall survival in node-negative breast cancer patients not
receiving adjuvant systemic therapies. Int J Cancer, (2008),
in press.
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HUMAN PAPILLOMAVIRUS (HPV) INFECTION
ACCOUNTS FOR AN INCREASE IN THE
INCIDENCE AND THE BETTER PROGNOSIS IN
TONSILLAR CANCER IN SWEDEN

Tina Dalianis

Department of Oncology-Pathology, Karolinska Institutet,
Cancer Center Karolinska, Karolinska University Hospital
R8:01, S-171 76 Stockholm, Sweden

We previously reported a parallel three-fold increase in the
incidence of tonsillar cancer and in the proportion of human
papilloma virus (HPV)-positive tumours in the Stockholm
area, between 1970-2002. Notably, while only 23% of the
cases were HPV positive in the 1970s, 68% were HPV-
positive during 2000-2002, when testing 203 available pre-
treatment tonsillar cancer biopsies with both general and type-
specific HPV PCRs and sequencing. Moreover, 87% of the
HPV-positive cases were HPV type 16. These results
suggested that HPV infection, with a dominance of HPV 16,
was responsible for the increase in the incidence of tonsillar
cancer, a disease also more common in men than women in
Sweden.

In continuation, we analysed the clinical outcome in these
203 patients and reported that overall disease-free survival was
longer in patients with HPV-positive tumours as compared to
patients with HPV-negative tonsillar cancer. However, a
correlation between prognosis and high viral load, previously
reported in a pilot study, could not be confirmed. Nonetheless,
94% of all tested HPV 16-positive tumours expressed E7
mRNA and the majority of these also expressed E6 mRNA,
indeed supporting the oncogenic role of HPV in tonsillar
cancer.

In parallel, we conducted a smaller study in collaboration
with colleagues from the Metaxas Cancer Hospital in Piraeus,
Greece, where we analysed an additional 103 pre-treatment
samples from 115 patients with head neck cancer, and of these
28 were diagnosed with tonsillar cancer between 1992-2007.
Again, we see a tendency for an increase in the proportion of
HPV-positive tumours from 17% during the years 1992-1998
as compared to 50% between 2000-2007, although
unfortunately the numbers of tumours were too few to allow
for a statistical significance.

Since these studies, the incidence in tonsillar cancer seems
to have increased further in Sweden and particularly in the
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Stockholm area. The aim of the present study was therefore to
examine the proportion of HPV-positive tonsillar cancer cases
between 2003-2007 within the Stockholm area. During this
period, 150 pre-treatment tonsillar cancer biopsies were
collected and the samples were analyzed in a similar way to
the samples of the 203 patients above. In this study, we found
that the proportion of HPV-positive tumours between 2003-
2007 was around 80%, with the proportion of HPV-positive
tumours being 86% during 2006-2007.

In summary, the data support that the continued increase in
incidence of tonsillar cancer seems to be due to a continued
increase in the proportion of HPV-positive tumours, at least in
Sweden. Based on recent data, that patients with HPV-positive
tonsillar cancer do better than patients with HPV-negative
tonsillar cancer, we suggest that the presence or absence of
HPV in tonsillar cancer should be considered when tailoring
treatment. Finally, the more recent, very strong association of
HPV with tonsillar cancer should also possibly pave the way
for the development of preventative strategies, such as possible
vaccination against HPV infection in both young women and
men.
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REACTIVE OXYGEN SPECIES (ROS) COMPRISE A
MOLECULAR TARGET IN PREVENTION OF ORAL
CELL CANCER

Steven D’ Ambrosio, Chunhua Han and Haiming Ding

Department of Radiology, Division of Radiobiology, The
Ohio State University, Columbus, Ohio, USA

Redox is a normal physiological process balancing the
intracellular levels of endogenously and exogenously produced
oxidants and antioxidants. The levels of reactive oxygen
species (ROS) are often maintained in a narrow range and
perturbing the balance between pro- and antioxidants in cells
can lead to apoptosis. Due to high levels of metabolism and
other factors, cancer cells often exhibit high levels of ROS.
This may contribute to their high proliferation rates, genomic
instability and promote invasion by killing adjacent normal
cells. To survive, cancer cells maintain a delicate balance
between pro- and antioxidants and perturbing this balance may
offer an opportunity for cancer prevention. A number of
studies indicate that many cancer preventative and therapeutic
agents induce apoptosis via ROS. It is thought that ROS act
as signals to initiate apoptosis via either the intrinsic and/or
extrinsic pathways.

We have been investigating the cancer protective affects of
phytochemicals extracted from a number of fruits. In the
present study, we used organic extracts prepared from avocados
to determine ROS mechanisms involved in prevention using a
human oral cancer cell culture model. Phytochemicals
extracted from avocado flesh using chloroform (D003 extract)
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selectively inhibit the growth and induce apoptosis in
premalignant and malignant, but not normal, human oral
epithelial cell lines. A number of cellular and molecular
approaches were used to determine mechanisms responsible for
the selective activity of avocado extracts. The premalignant and
malignant oral cell lines contained significantly higher basal
levels of ROS than did the normal oral cell lines. Upon
treatment of the cancer cell lines with the D003 extract, ROS
levels increased 3-fold and induced apoptosis. ROS levels only
increased 1.3-fold in the apoptosis-resistant normal oral cell
line. The increased levels of ROS induced by D003 in the
cancer cell lines appeared to be mediated via mitochondrial
complex I in the electron transport chain. The involvement of
ROS in the selective killing of the cancer cell lines was further
substantiated when these cell lines became resistant to DO03-
induced apoptosis upon reduction of cellular ROS levels by N-
acetyl-L-cysteine (NAC). NAC also delayed the induction of
apoptosis in dominant negative FADD-expressing cancer cell
lines, suggesting the role of ROS in this signaling pathway. To
further confirm the role of ROS in extract induced apoptosis,
we transformed the resistant normal oral epithelial cell line
with HPV16 E6 or E7. These cell lines exhibited characteristics
of the oral cancer cell lines, including increased levels of ROS,
and sensitivity to apoptosis induced by the D003 extract.

In summary, the data suggest that: i) ROS may be
regulatory molecules activated by the phytochemicals in
avocado; and ii) perturbing the ROS levels in human oral and
other cancer cells may be a key factor in selective apoptosis
and molecular targeting for chemoprevention by
phytochemicals.
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DEVELOPMENT OF APTAMERS AS TARGETED
RADIOPHARMACEUTICALS FOR THE
DIAGNOSTIC IMAGING AND

RADIOTHERAPY OF BREAST CANCER

C. Da Pieve!, A. Perkins? and S. Missailidis'

!Chemistry Department, The Open University, Walton Hall,
Milton Keynes, MK7 6AA;

’Department of Medical Physics, Medical School, University
of Nottingham, Nottingham, NG7 2RD, UK

Aptamers have shown great potential as novel targeted
radiopharmaceutical entities for the diagnosis and medical
imaging of disease. They offer reduced immunogenicity, good
tumour penetration, rapid uptake and clearance compared to
their monoclonal antibody counterparts. In previous work, we
have reported on the labelling of such aptamers against breast
cancer related biomarkers with radionuclide ligands.

We have successfully conjugated selected aptamers against
the protein core or the tumour glycosylated MUCI
glycoprotein to MAG? and labelled them with *™Tc, for the

diagnostic imaging of breast cancer. The conjugation is
achieved using standard peptide coupling reactions between
an amino modification on the aptamer and the carboxylic
group on the ligands. An efficient and convenient labelling of
the aptamer with short half-life radioisotopes was achieved as
the last step of the synthesis. Both conjugation and labelling
reactions were monitored by HPLC. The labelled aptamers
were separated from free *™Tc using ultrafiltration, before
injection and imaging for analysis of their tumour localising
potential and pharmacokinetic properties. For the analysis of
the pharmacokinetic properties of the aptamer-radionucleotide
conjugate, we have used gamma-camera imaging in MCF-7
breast cancer tumour model systems.

Stability tests showed that the aptamer-chelator conjugates
have strong *"Tc binding properties and the resulting
complexes are highly stable in vivo, both in terms of nuclease
degradation and leaching of the metal. We analysed the uptake
of two different radiolabelled aptamers, selected against the
naked MUCI tandem repeat sequence and the tumour
glycosylated Tn antigen respectively, in the tumour at 3, 5, 16,
and 24 hours after the injection. It has been previously shown
that conjugation of aptamers to high molecular weight
polyethylene glycol (PEG) modifies the pharmacokinetic
properties of the radiolabeled product, allowing the complex
longer circulation times and thus offering improved tumour
imaging properties. This approach gave us further possibilities
for development of efficient targeted radiopharmaceuticals for
breast cancer imaging and therapy.

We thank the Breast Cancer Campaign and The Open
University for financial support.
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ENVIRONMENTAL OESTROGENS
AND BREAST CANCER

Philippa D. Darbre

School of Biological Sciences, University of Reading,
Reading RG6 6AJ, UK

The established role of oestrogen in the development,
progression and treatment of breast cancer raises questions
concerning a potential contribution from the many chemicals
in the environment which enter the human breast and which
possess oestrogenic activity. This may include the plant-
derived phytoestrogens, synthetic pharmacological oestrogens
of oral contraceptives/hormone replacement therapy, and man-
made oestrogen-mimicking chemicals. A range of ubiquitous
environmental contaminants (organochlorine pesticides and
polychlorinated biphenyls) and compounds widely used in the
domestic  environment  (alkyl  phenols, phthalates,
polybrominated diphenyl ethers) possess oestrogenic activity
and have been measured in human breast adipose tissue and/or
in human milk. However, an extensive array of cosmetic
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chemicals are applied to the human breast area on a daily basis
and are left on the skin allowing for accumulation in the
underarm and upper outer breast area. Our work is showing
that an increasing number of these cosmetic chemicals possess
oestrogenic activity and are measurable in human breast
including parabens, aluminium salts, triclosan, phthalates,
sunscreens, polycyclic musks and other fragrance compounds.
The disproportionate number of breast cancers in the upper
outer quadrant of the breast, just the local area to which these
chemicals are applied, remains strong supportive evidence of
a causal link (Darbre, Anticancer Res 25: 2543, 2005). This
lecture will review evidence for a functional role of the
combined actions of environmental oestrogens in the rising
incidence of breast cancer.
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A MULTI-TARGETED THERAPY FOR CANCER:
AN "AGE-OLD" REMEDY FOR AN "AGE-OLD"
DISEASE

Tanya Das', Gaurisankar Sa', Charles Tannembaum? and
Samit Chattopadhyay?

Division of Molecular Medicine, Bose Institute, Kolkata,
India;

2Department of Immunology, Cleveland Clinic, Ohio, USA;
3National Centre for Cell Science, Pune, India

Cancer is a multifactorial disease that requires modulation of
multiple pathways and multiple targets. In the recent past,
dietary plant polyphenols, e.g., theaflavins and curcumin, have
provided opportunities to develop strategies for curing cancer
by directly or indirectly altering specific cellular targets. We
attempted to develop a multiple signal modulation therapy of
cancer by targeting signalling pathways leading to (i)
apoptosis and (ii) metastasis. Our approaches centred around
tumour suppressor protein p53. Using human cancer cells of
varying p53 status, we found a definitive co-relation between
p53 status and the signalling pathways targeted by these
polyphenols. Apoptosis was induced in wild-type p53-
expressing cancer cells by p53-mediated Bax trans-activation
and stimulation of intrinsic death pathway, while in cancer
cells containing mutant p53, activation of death receptor-
dependent extrinsic apoptotic pathway and inhibition of
survival pathway initiated intrinsic mitochondrial death
cascade. In HPV-infected cancer cells, these polyphenols
resisted E6-dependent p53 degradation not only by down-
regulating E6 via activation of the transcription repressor
Cux/CDP, but also by up-regulating MAR-binding protein
SMARI1. SMARI in turn inhibited Mdm?2-mediated p53-
degradation and stabilized p53 through phosphorylation at its
Serl5 residue with simultaneous deacetylation of this tumour
suppressor. Moreover, these plant polyphenols were found to
retard the migration of wild-type p53-expressing cancer cells
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more efficiently than those with mutant p53. A search for the
underlying mechanism revealed disruption of the membrane
lipid raft-associated integrin-signalling pathway. The outcome
of this study might expand our knowledge in developing a
“new” strategy of multi-targeted therapy of the “age-old”
disease cancer utilizing the “age-old” remedies.
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DNA REPAIR ENZYME POLYMORPHISM
AND RISK OF OVARIAN CANCER IN ISFAHAN

Mehdi Nikbahkt Dastjerdi

Department of Anatomical Sciences, Isfahan University of
Medical Sciences, Isfahan, Iran

Aims: The ERCC2 gene encodes a DNA repair enzyme that
has multiple regulatory cellular functions. The ERCC2
polymorphism Lys751GIn may alter the capacity for DNA
repair, which could affect the risk of certain types of cancer.
Methods: We examined whether the Lys751Gln polymorphism
was associated with the risk of ovarian cancer in Isfahanian
women by analysing the genotype frequencies in 86 patients
with ovarian cancer and 120 cancer-free controls. Results: The
GIn /GlIn genotype was associated with a 53% increased risk
of ovarian cancer. Conclusion: Our results demonstrated that
ERCC2 polymorphisms might be potential risk markers for
ovarian cancer in Isfahan.
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PTEN AND BCL-2 EXPRESSION IN COLORECTAL
CARCINOMAS WITH MICROSATELLITE
INSTABILITY

Mehdi Nikbahkt Dastjerdi

Department of Anatomical Sciences, Isfahan University of
Medical Sciences, Isfahan, Iran

Aim: The aim of this study was to examine the relationship of
PTEN (phosphatase and tensin homolog deleted on
chromosome 10) and bcl-2 protein expression to microsatellite
instability, as well as to other clinicopathological variables in
colorectal adenocarcinomas. Materials and Methods: We
evaluated the expression patterns of antiapoptotic Bcl-2 and
PTEN proteins, as potential prognostic markers in colorectal
cancer by immunohistochemical staining. To identify high-
frequency microsatellite instability (MSI+) specimens, we
performed single-strand conformation polymorphism-based
analysis for BAT26. A total of 100 colorectal specimens were
evaluated. Results: Increased expression of bcl-2 (>50% cells)
was seen in 17 specimens (17%) and loss of PTEN was seen in
14 specimens (14%). No significant correlation was observed
between the proteins or with clinicopathological factors. Loss
of PTEN was more frequent in MSI-positive tumors (8/24
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[32%]) than in negative tumors (6/76 [8%]; p=0.012).
Conclusion: Our data demonstrate that bcl-2 overexpression
occured in a subset of colorectal carcinomas, while loss of
PTEN often was associated with the MSI phenotype.
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TP53 CODON 72 POLYMORPHISM AND
MICROSATELLITE INSTABILITY IN
SPORADIC COLORECTAL CANCER

Mehdi Nikbahkt Dastjerdi

Department of Anatomical Sciences, Isfahan University of
Medical Sciences, Isfahan, Iran

Aim: The polymorphic variants at codon 72 of the p53 gene,
encoding either proline or arginine at residue 72, produces
marked change in the structure of p53. From the evidence that
the DNA mismatch repair system and p53 interact to maintain
genomic integrity, we hypothesized that the codon 72 variation
may influence the prevalence of microsatellite instability, a
feature of malignancies associated with mismatch repair
deficiency in sporadic colorectal cancer. Materials and
Methods: We investigated the frequency of microsatellite
instability in three genotypes of P53 codon 72 using genomic
DNAs from 190 paraffin blocks of the sporadic colorectal
adenocarcinomas by testing the BAT-26 marker. Results: MSI
analysis revealed that 27.6% of the tumors were MSI-positive
and 72.4% showed no change (MSI-negative). The frequency
of microsatellite instability in the arginine/arginine,
arginine/proline and proline/proline genotypes were 17.9%,
66.1% and 16% respectively. A significant difference in
distribution of MSI was found for the arginine/proline
genotype as compared with (grouped) arginine/arginine and
proline/proline genotypes (p=0.05). Conclusion: Our findings
suggested that colorectal adenocarcinomas arising in
individuals ~ with  p53 codon 72  heterozygosity
(arginine/proline) are preferentially prone to microsatellite
instability more than other genotypes.
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ANNEXIN A1 EXPRESSION IN
COLORECTAL CANCER

Mehdi Nikbahkt Dastjerdi

Department of Anatomical Sciences, Isfahan University of
Medical Sciences, Isfahan, Iran

Aim: The role of annexin A1 (ANXAT1) in tumor development
and progression is controversial. We investigated ANXA1
expression and determined its clinical significance in
colorectal cancer. Methods: Blocks containing primary
colorectal cancer, lymph node metastases, and adjacent normal
mucosa specimens were obtained from 120 Isfahanian

patients. Expression of ANXA1 in these specimens was
analyzed using immunohistochemistry. Results: Complete loss
of ANXAI expression was observed in 63% of the 120
primary tumors and 85% of the nodal metastases. Loss of
ANXAL expression was significantly associated lymph node
metastasis and poor histological differentiation. Conclusion:
ANXAI1 expression decreased significantly as colorectal
cancer progressed and metastasized, suggesting the importance
of ANXA1 as a negative biomarker for colorectal cancer
development and progression.

141
DETECTION OF LYMPH NODE
MICROMETASTASES IN EARLY BREAST CANCER

Mehdi Nikbahkt Dastjerdi

Department of Anatomical Sciences, Isfahan University of
Medical Sciences, Isfahan, Iran

Aim: The purpose of this study was to examine the usefulness of
the biopsy of the lymph nodes for effective detection of lymph
node micrometastasis in early breast cancer and to clarify the
spread of lymph node micrometastasis. Methods: One hundred
local and regional lymph nodes from 30 patients with early
breast cancer were evaluated by staining with haematoxylin and
eosin and immunohistochemically for antibodies to
pancytokeratin (AE1/AE3) and cytokeratin 14. Results: The
immunohistochemical tests detected occult micrometastases in
16% of the lymph nodes that were negative by haematoxylin
and eosin staining. Conclusion: Routine systematic
lymphadenectomy with immunohistochemical detection of
lymph node micrometastasis contributes to identification of a
larger population at risk of early breast cancer.
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A NEW NEGATIVE BIOMARKER FOR
BREAST CANCER DEVELOPMENT

Mehdi Nikbahkt Dastjerdi

Department of Anatomical Sciences, Isfahan University of
Medical Sciences, Isfahan, Iran

Aim: The role of annexin A1 (ANXA1) in tumor development
and progression is controversial. We investigated ANXA1
expression and determined its clinical significance in breast
cancer. Methods: Blocks containing primary breast cancer,
lymph node metastases, and adjacent normal mucosa
specimens were obtained from 100 Isfahanian patients.
Expression of ANXAL in these specimens was analyzed using
immunohistochemistry. Results: Complete loss of ANXA1
expression was observed in 59% of the 100 primary tumors
and 75% of the nodal metastases. Loss of ANXAT1 expression
was significantly associated lymph node metastasis and poor
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histological differentiation. Conclusion: ANXA1 expression
decreased significantly as breast cancer progressed and
metastasized, suggesting the importance of ANXAI as a
negative biomarker for breast cancer development and
progression.
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DO SHARK LIVER OILS INFLUENCE THE
GROWTH OF NORMAL AND TRANSFORMED
MAMMALIAN CELLS IN CULTURE?

B.C. Davidson!, G. Cliff?, W. Prinz! and D. Rottanburg!

!School of Physiology, University of the Witwatersrand
Medical School, Johannesburg, Gauteng;

Natal Sharks Board, Umhlanga Rocks, KwaZuluNatal,
South Africa

Several reports have indicated an extremely low incidence of
cancer in sharks, although other reports indicate carcinogenesis
in some shark species. Many authors have published reports of
polyunsaturated fatty acids exerting growth inhibitory effects
on transformed cells but not normal cells in culture. It has thus
been hypothesised that n3 polyunsaturated fatty acids, present
in high concentrations in many marine oils, especially shark
liver oils, may exert anticarcinogenic effects, and these n3
polyunsaturated fatty acids have been shown to have
anticarcinogenic effects on mammalian carcinomas. The aim
of this study was to assess whether shark liver oil, from four
Indian Ocean shark species, exerted antiproliferative effects on
certain transformed and normal mammalian cells in culture,
and to assess whether the ratio of n3 to n6 polyunsaturates
influenced the results. Although certain concentrations of the
oils did induce growth inhibition, this was not consistent
between the oils nor did they show a concentration dependence
with either transformed or normal cells. Moreover, the ratio of
n3 to n6 did not seem to be a significant factor. Fatty acid
mixtures mimicking the composition of the shark liver oils also
did not induce any significant profiles of growth inhibition. It
would seem unlikely for the liver oils from these four species
of shark to be of use in anticancer therapy.
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RUNX1 TRANSLOCATIONS IN MALIGNANT
HEMOPATHIES

Etienne De Braekeleer, Claude Férec
and Marc De Braekeleer

Faculté de Médecine et des Sciences de la Santé & INSERM
U-613, 22 avenue Camille Desmoulins, CS 93837, F-29238
Brest cedex 3, France

The RUNX gene family includes three evolutionarily
conserved genes (RUNXI, RUNX2 and RUNX3) encoding
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transcription factors involved in cell lineage differentiation
during development and various forms of cancer. The RUNXI
gene, located in chromosome 21q22, is crucial for the
establishment of definite hematopoiesis and the generation of
hematopoietic stem cells in the embryo. It contains a “Runt
homology domain” (RHD) and a transactivation domain.
RUNXI1 can act as activator or repressor of target gene
expression depending upon the large number of transcription
factors, coactivators and corepressors that interact with it.

Three modes of leukemogenesis due to acquired alterations
of the RUNXI gene have been recognized: point mutations,
amplification and translocations. Some translocations have
been shown to be recurrent, whereas others have been only
reported in a few cases or in a sole case.

At present, 32 partner chromosomes have been described
but the partner gene has solely been identified in 17
translocations at the molecular level. Most of the
translocations involving RUNXI lead to the formation of a
fusion transcript made of the 5’ region of RUNXI, including
the RHD, fused to the 3’ region of a partner gene, with the
exception of RUNXI-ETV6 in which the 3’ sequences of
RUNX]I, including the RHD, is fused to the 5’ region of ETV6,
including its promotor. Three RUNX1 translocations (retaining
RHD) that are fused out of frame to partner genes are also
known. All the translocations that retain RHD but remove the
transcription activation domain have a leukemogenic effect by
acting as dominant negative inhibitors of wildtype RUNXIb in
transcription activation.
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DELTANp63 EXPRESSION IS
ACTIVATED BY BETA-CATENIN

Charlotte Ruptier', Alexia De Gaspéris!,

Aurélie Granjon', Ilta Lafosse!, Philippe Taniére?,

Hong Shi?, Audrey Petitjean?, Estelle Taranchon?,
Catherine Cavard?, Violaine Tribollet', Thibault Voeltzel!,
Stéphane Ansieau', Alain Puisieux', Pierre Hainaut?

and Claude Caron de Fromente]!

'INSERM U590, Université Lyon, Centre Léon Bérard,
Lyon;

2Molecular Carcinogenesis and Biomarkers Group,
International Agency for Research on Cancer, Lyon;
3INSERM U-567 CNRS UMR 8104, Institut Cochin, Paris,
France

TP63 gene is, with TP53 and TP73, a member of the TP53
family. It may encode both long (TAp63) and truncated
(DeltaNp63) isoforms, by the use of promoters P1 and P2,
respectively. TAp63 isoforms act as transcription factors. They
activate genes involved in cell cycle arrest or apoptosis.
DeltaNp63 isoforms lack the main transactivation domain but
retain the DNA-binding domain. Thereby, they are able to bind
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p53 responsive elements (pS3RE) and to prevent both p53 and
TA isoforms from binding on p53RE. This latter property
could be a mechanism of tumour initiation and/or progression
in some tumour types.

When deregulated in tumours, as squamous cell carcinomas
(SCC), TP63 expression mainly results in the accumulation of
DeltaNp63 variant. The amplification of 7P63 gene, observed
in about 30% of SCC, cannot explain all the cases of
accumulation observed. Therefore, we hypothesized that
DeltaNp63 overexpression could also result from P2 promoter
deregulation.

Several sites were already identified in the P2 promoter,
among them a pS3RE, suggesting a regulation of P2 promoter
by p53. Actually, it has been demonstrated that p53 represses
P2 promoter independently from the p53RE, but through
CAAT boxes present near the TATA box.

By in silico analysis, we identified two sites for TCF/LEF
transcription factors in the P2 promoter. Therefore, we tested
the modulation of P2 by beta-catenin (the co-activator of
TCF/LEF), but also by p53 and DeltaNp63 itself. We
confirmed the repression of P2 by p53 and its activation by
DeltaNp63alpha, both independently of the pS3RE. Moreover,
we showed an activation of P2 by beta-catenin. All these
effects are through a direct binding of p53, DeltaNp63 and
beta-catenin on P2 promoter. We are currently mapping the
TCF/LEF binding sites involved in the activation of
DeltaNp63 by beta- catenin.

Since stabilization and delocalization of beta-catenin is
frequently observed in tumours, we searched for the association
between DeltaNp63 overexpression and beta-catenin
delocalization in oesophageal SCC. Beta-catenin delocalization
was found in 13 out of the 16 samples tested (81%).
Furthermore, 11 of these 13 tumours also exhibited DeltaNp63
accumulation (84%). Our results suggest that beta-catenin could
be responsible for DeltaNp63 overexpression in SCC. The
functional cross-talk between these two proteins is currently
under investigation, in order to determine if they are able to
promote together abnormal cell proliferation and tumorigenesis.
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NARRATIONS OF “INQUIRING AND CONFUSED”
CANCER PATIENTS

Sandra Degli Esposti Elisi

Researcher and Professor of Cultural Anthropology,
Department of Sciences of Education “Giovanni Maria
Bertin”, Alma Mater Studiorum, University of Bologna, Italy

Contemporary anthropological and sociological literature on
health places attention frequently on patients’ everyday life
narrations; through these, they make sense of their pathology,
their recovery, to the necessity to share their own experiences,
their own convictions and expectations.

In particular in our modern time often these narrations are
mediated via new technologies, I would point out how these
become patient’s genuine diary of life in which he tells about
the daily challenge of cancer and the suffering, but also of the
search for information, advice and aid. Narrations that are
important to outline the figure of a “inquiring” but at the same
time “confused” patient in the face of the multiplicity of inputs
he receives.

In this context research has investigated some telematic

‘spaces’ (born at the border of magazines on health and
wellness), from discussion forums to chat-lines, from sites
dedicated to different pathologies to blogs to outline the
patient’s universe, that the health professionals and of weaving
of consequent relations.
Member of: AISEA, Italian Association of Ethnoanthropological
Sciences;  SSE/SGE, Societé  Suisse  d’Ethnologie;
PARACELSUS, Centre of Social Studies on Health, Care and
Quality of Life, University of Ferrara, Italy.
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SINGLET OXYGEN (10,) FORMED BY
RESVERATROL AS A CAUSATIVE
FACTOR OF CYTOTOXICITY

Despina Fotiou, Stelios Fotiou and George Deliconstantinos

Department of Experimental Physiology, University of
Athens Medical School, Athens 11527, Greece

Resveratrol (3.4,5-trihydroxystilbene), a natural phytoalexin
found in the grape skin and wine, expresses a wide range of
pharmacological properties including antioxidant activity. Our
present experiments showed that resveratrol as a stable radical
gives a concentration dependent luminol chemiluminescence
response (~8x10% cpm) while the antioxidant Trolox (~1 mM)
suppresses and shifts the chemiluminescence spectrum to the
right at ~4x10° cpm, clearly showing its scavenging activity.
In chemiluminescence studies, in the presence of a stable
amount of nitrosoglutathione (~10-° M), low concentrations of
resveratrol (10°® M) act as prooxidants releasing singlet
oxygen ('0,) that reacts with nitric oxide (NO) originating
from nitrosoglutathione producing peroxynitrite (ONOO").
Beta-carotene acts as an acceptor of 'O, formed by resveratrol
as tested in fluorometric studies (a) by inhibition of
hydroxylation of terepthalic acid and (b) by an increase of the
oxidation rate of resveratrol shown by the decrease of its
fluorescence spectrum Ex 330, Em 374).

Synaptosomes isolated from rabbit brain release nitric oxide
(NO) and resveratrol increases NO synthase (NOS) activity
while NO was converted to ONOO™ verifying the formation
of singlet oxygen (NO + '0, - ONOO"). Similar results were
also obtained with xanthine oxidase (XO) using pterin as a
substrate and/or oxypurinol as an inhibitor (XO). Fluorescence
polarization studies using diphenyl-hexatriene (TMA-DPH)
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showed a decrease in the fluorescence polarization of TMA-
DPH incorporated in the synaptosomal membranes from
r=0.205 to r=0.157, consistent with an increase in membrane
fluidity thus relieving the physical constrain imposed by the
lipids on enzymes, pumps, channels efc. The oxidative damage
to biomolecules induced by 'O, and the protective effects of
beta-carotene were evaluated by the enhanced peak
chemiluminescence response of resveratrol in the presence of
DNA and/or beta carotene. The concentration-dependent
enhancement of  resveratrol-DNA  complex  peak
chemiluminescence observed was decreased in the presence
of beta-carotene clearly showing the damaging effects of
resveratrol due to the formation of 'O,.

In conclusion we showed that at low concentrations,
resveratrol acts as a prooxidant while at high concentrations
as an antioxidant and that damages of biomolecules by
resveratrol could result from the formation of singlet oxygen
that may act alone and/or in combination with nitric oxide to
form the cytotoxic ONOO™.
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OXIDATIVE STRESS CAUSED BY ULTRAVIOLET C
IN RAT SKIN MICROVESSELS AND MICROSOMES
WITH RESPECT TO SKIN PHOTOAGING AND
CANCER

Despina Fotiou, Stelios Fotiou and George Deliconstantinos

Department of Experimental Physiology, University of
Athens Medical School, Athens 11527, Greece

The aim of the present study was to investigate whether UVC
irradiation of the skin could result in the formation of oxygen
and/or nitrogen free radicals. When heme-iron is present in the
skin it can act both as a strong oxidative agent itself and as a
source of continuous free radical production having therefore
the potential to cause skin damages.

In our experiments UVC irradiated microvessels isolated
from rat skin produce NO and ONOO™. When irradiation takes
place ONOO- is attached to OH group in the Fe** of hematin
to form the stable radical hematin-Fe-[(OH)ONOO]* as
follows:

Hematin-Fe-NO + O, — Hematin-Fe-(OH)ONOO?*

The stable radical hematin-Fe-(OH)ONOO? was detected
by UV diode array spectroscopy at 420 nm. ONOO~ was
determined either spectrophotometrically at 302 nm or
fluorometrically by dihydrorhodamine 123 oxidation to
rhodamine at excitation 500 nm and emission at 528 nm.

Microsomes isolated from rat skin released nitric oxide
(NO), which was enhanced by arginine and reduced by nitro-
arginine. UVC irradiation activated both NO synthase and
xanthine oxidase activities leading to the formation of
ONOO. Fluorescence polarization studies using diphenyl-
hexatriene (TMA-DPH) for the estimation of the membrane
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fluidity, showed an increase in the fluorescence polarization
of TMA-DPH incorporated in the microsomal membranes
from r=0.179 to r=0.600 consistent with a decrease in
membrane lipid fluidity suggesting a constrain imposed by the
lipid bilayer on the function of enzymes, pumps and/or
channels.

As shown herein UVC exposure causes the generation of
the free radical Fe-[(OH)ONOO-]>~ and NO and oxygen free
radicals in the skin microcirculation and skin layers. The vast
majority of people daily spent some time in the daylight and
because it is not the conventional “sun bathing”, it would not
have been expected that daily, suberythemal exposure to the
sun causes photodamage and possibly cancer as a result, in
part, of UV-mediated increase of skin oxidative stress.
Therefore, our studies are broadly viewed as refocusing the
concept of preventing photoaging and skin cancer using a
topical application of a composition having a Fenton reaction
blocker.
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CANCER CELLS PHAGOCYTOSIS BY MAST CELLS

Filippo della Rovere', Angelo Granata!, Maurizio Monaco!
and Giacomo Basile?

'U.0.C. di Chirurgia Toracica, >Anatomia Patologica,
Universita degli Studi di Messina, Azienda Ospedaliera
Universitaria “G. Martino”, Messina, Italy

The data in the literature confirm the hypothesis that incidence
of cancer disease is lower in allergic individuals. In a previous
study, we too confirmed that histamine plays a role in
protecting against cancer. Briefly, Sprague-Dawley rats were
first inoculated with histamine i.p., followed by 1,000 cells of
Yoshida ascites sarcoma. In 80% of the rats treated in this
way, no cancer disease onset was reported. In a different study,
histamine and selenium were assayed in subjects with lung
cancer. In tumor subjects, significant decreases in both
histamine and selenium were reported (p<0.0001) as
compared with healthy control subjects.

Our present study focused on mast cell activity in breast
carcinoma. We found that mast cell numbers were higher in
high hormone receptive cancer, and we focused mainly on
cytolysis of neoplastic cells that help the body to protect itself
from oncogenic aggression. It was demonstrated that cancer
cells are first surrounded by the mast cell pseudopodium; they
are then engulfed in the mast cell cytoplasm, where toxic
granulations trigger the cytolytic process. The phagocytosed
cell progressively loses its chromatic and volumetric
characteristics until complete achromia and almost complete
reduction of its volume and consistency occur. The cell
nucleus soon degenerates to pyknosis, and is no more
detectable. The phagocytosis can occur simultaneously in
different neoplastic cells.
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TUMOUR DORMANCY IN BREAST CANCER

Romano Demicheli

Istituto Nazionale Tumori, Milan, Italy

The review analyzes the recent evolution of two paradigms
related to the development of breast cancer metastases. The
continuous growth model is required to yield to an interrupted
growth model, the tantamount of which are episodes of
“tumour dormancy”. Primary tumour removal, usually
considered as intrinsically beneficial, proves to be able to
perturb metastatic homeostasis and to result, for some patients,
in the acceleration of metastatic cancer spread. Paradigm
evolution is supported by a growing body of findings from
experimental models and is required to explain breast cancer
recurrence dynamics for patients undergoing surgery without
or with adjuvant chemotherapy.

Classical models that were proposed to explain breast
cancer metastasis dynamics after primary tumour removal
assumed the implicit hypothesis that tumours must always
grow. The concept of uninterrupted growth failed to explain
findings from both local and local plus distant recurrences. In
particular, the bimodal recurrence pattern, which presents an
early peak at the second year after surgery, a second peak at
about 5 years and a tapered plateau-like tail extending up to
15 years, should be explained. This pattern is independent of
the seeded organ, and may be observed in all metastatic sites.
On the contrary, a new dormancy-based model of metastasis
development was found to better fit clinical data. According
to this model, metastatic tumour may either continuously grow
or even sojourn in two dormant states, i.e. single cells and
avascular micrometastases, with orderly transitions between
these two dormant states eventually resulting in progressive
appearance of clinical metastases. Moreover, some
precipitating event at the time of primary tumour surgical
removal may have a triggering effect. In spite of a century of
investigations, the effects of primary tumour surgical removal
on metastases have practically been ignored by clinicians.
Single cells may be induced to proliferate via the conversion
of non-cycling GO cells or by switching avascular micro-
metastatic foci to active angiogenesis. These processes occur
to different extent in pre- and post-menopausal patients. The
model found confirmation by the analysis of the recurrence
risk for patients receiving adjuvant CMF, where the recurrence
reduction occurred at specific, temporally separate recurrence
clusters at the first and third year, for both menopausal
statuses.

The proposed dormancy-based metastasis development
model implies some kind of control on tumour growth from
the microenvironment, some kind of homeostatic effect upon
distant metastases. These concepts are poorly understandable
within the classical frame, where cancer is a genome-driven

disease, i.e. a cell-autonomous irreversible process and where
the tumour microenvironment is an idle bystander, sometimes
forced to provide factors supporting tumour progression.
However, all these views (epitheliocentric somatic mutation
paradigm, irreversibility of the neoplastic phenotype,
insignificant role of the microenvironment) have been
challenged by experimental evidence both in vitro and in vivo.
A new image of breast cancer is emerging. Cells that we label
“cancer cells” go on with their peculiar ability to have cross-
talk with the environment. This trait accounts for the
neoplastic behaviour, ranging from quiescence to open growth,
in different sites and/or at different times. Tumour dormancy
and the counterintuitive consequence of primary tumour
removal have a logical place in this context. The traditional
image of breast cancer is changing.
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PROTEOMIC ANALYSIS OF TELOMERASE
INHIBITION BY TELOMERE SPECIFIC LIGANDS

Gabriel Mazzucchelli!, Valérie Gabelica',
Nicolas Smargiasso!, Frédéric Rosu!, Marie-Claire
De Pauw-Gillet?, Jean-Frangois Riou® and Edwin De Pauw!

"Laboratory of Mass Spectrometry and 2Histology and
Cytology Laboratory; CART, GIGA, University of Liege,
BAT. B6C, allée de la Chimie, 3, 4000 Liege 1, Belgium;
Regulation et Dynamique des Genomes, Museum National
d’Histoire Naturelle, USM 503, INSERM U565, CNRS
UMR 5153, Paris, France

Telomeres consist of protein complexes and repeated
‘TTAGGG’ double strand DNA sequences ended by a 3’
single strand DNA of the same sequence. Progressive telomere
shortening is observed in vitro upon cell divisions and with
ageing in vivo. At a critical telomere length, shortened
telomeres trigger a permanent growth arrest known as
replicative senescence. Telomerase is an RNA-dependent DNA
polymerase that extends telomeres by adding ‘TTAGGG’
repeats. It consists of a functional RNA component (hTR)
which serves as template and a catalytic protein (hnTERT) with
reverse transcriptase activity. The expression of hTERT alone
is sufficient for the immortalisation of cells. Telomerase is
highly expressed in tumor cells but at very low level in most
somatic cells. These observations make the telomerase an
attractive target for anticancer strategies. One of these
strategies relies on the use of drug candidates able to stabilize
the particular telomere G-quadruplex DNA structures. The
stabilization of these structures makes the telomere
inaccessible for telomerase and thus inhibits telomerase
activity.

The effect of the hTERT transfection was first studied on
the proteome of human WI38 fibroblast cells (1). Then, the
proteome alteration response of hTERT transfected WI38 cells
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induced by the treatment of two G-quadruplexes ligands,
telomestatin and TMPyP4, was analyzed. Both compounds
can inhibit telomerase but have different selectivity for the
different G-quadruplexes structures.

Proteome analysis of the treated cells reveals that TMPyP4
induces much more protein expression alterations than
telomestatin probably due to its poor selectivity. TMPyP4
induces especially a drastic down expression of the hnRNPs, a
modulation of the proteasome pathway, an apparent decrease
of the translation and an over expression of several molecular
chaperones. Telomestatin induces in particular an over
expression of the protein BCL2A1 which is involved in drug-
resistance of cancer cells and a probable increase of the
translation. Both treatments have a common effect particularly
on the molecular chaperone CCT (down expression), HSP90
alpha (over expression) and hnRNP D (down expression). The
protein HSP90 alpha is also over expressed in hTERT
transfected cells compared to parental cells. This protein is
already a promising anticancer target protein due to its central
role in oncogenesis and in telomerase activity regulation.

1 Mazzucchelli et al: Proteome Science 6: 12, 2008.
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LNCaP PROSTATE CANCER IMAGING WITH
BIOLOGICALLY FUNCTIONALIZED GOLD
NANOPARTICLES IN 2D AND 3D CELL CULTURES

D. Schol!, M. Fléron!, J.F. Greisch!, M.C. De Pauw-Gillet!,
E. De Pauw!, M. Jaeger?, M. Frenz?, S.A. Eccles?,

J. Bamber?, S. Frosini*, L. Masotti*,

M. Fournelle’ and R. Lemor?

"University of Liege, Liege, Belgium;

2University of Bern, Bern, Switzerland;

3The Institute of Cancer Research, Sutton, Surrey, England;
“El.En. S.p.A., Calenzano, Italy;

SFraunhofer-Institut fuer Biomedizinische Technik IBMT, St.
Ingbert, Germany

A major challenge in oncology is to develop more accurate
imaging assessments. The ADONIS Project intends to prove
the concept of using optoacoustic imaging with biologically
functionalized nanoparticles as an integrated biosensor based
imaging system for the production of specific and sensitive
data for accurate diagnosis of prostate cancer. This concept
involves using contrast agents which upon photoactivation
induce the local heating of their environment, generating
pressure waves that are detectable by piezoelectric transducers.

One of the main objectives of this project is to produce and
validate a versatile lab system composed of functionalized
nanoparticles for diagnosis of different superficial and
accessible cancers, e.g. prostate cancer. Gold nanorods have
been synthesized and functionalized with antibodies targeting
specific antigens on cancer cell lines. The foremost challenge
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consists in synthesizing rod-like nanoparticles absorbing about
1064 nm, the spectral range where biological tissues absorb the
least. A wet chemical approach in solution, using surfactants
as dynamic template and silver nitrate as growth inhibitor, is
used for synthesis. Once the particles have been synthesized,
the surfactant is replaced by a biocompatible polymer for use in
in vitro tests. The polymer-coated nanoparticles are then
coupled with an antibody directed against the cancer cells to
guarantee the selective detection of the particles.

Prostate Specific Membrane Antigen (PSMA), a
transmembrane protein considered as a suitable biomarker for
prostate cancer, was selected as the primary target.
Recognition and successful binding of the biosensor to PSMA
is demonstrated by various techniques using cell monolayers
and 3D cell cultures. PSMA localization on the LNCaP cell
membranes was identified by immunocytochemistry (HRP, Q-
Dots). Backscattered electron (BSE) microscopy and two-
photon luminescence imaging proved that the biosensor is
bound to the viable and fixed cells expressing PSMA.

Gold particles attached to cancer cells serve as contrast
agents for optoacoustic detection. The concept of detecting
PSMA-expressing tumours using this integrated optoacoustic
biosensor system was confirmed on LNCaP spheroids (cell
aggregates) in gelatine phantoms. This system is currently
being tested on in vivo human tumour xenograft animal models
and in the future will be tested on human tumour biopsies.
6th Framework Programme of the European Commission,
STREP n° NMP4-CT-2005-016880.
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CLINICAL AND BIOLOGICAL ASPECTS OF
PERITONEAL MESOTHELIOMAS
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3Department of Experimental Oncology, Fondazione IRCCS
Istituto Nazionale Tumori, Milano, Italy

Background: Diffuse malignant peritoneal mesothelioma
(DMPM) is a rare and rapidly lethal neoplasm. In recent years,
the combination of cytoreductive surgery and hyperthermic
intraperitoneal chemotherapy (CRS+HIPEC) has resulted in a
significant survival improvement, as compared to historical
controls. Little is known about DMPM genetic and molecular
features. In the present study, we assessed new prognostic
indicators and therapeutic targets in a large series of DMPM
undergoing CRS+HIPEC. Methods: From a prospective data-
base of 86 cases, we selected 66 DMPM. Cases with well-
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differentiated histology or second malignancies
excluded. All the patients underwent peritonectomy
procedures and closed-abdomen HIPEC with cisplatin and
doxorubicin. The prognostic significance of age, sex,
carcinomatosis extension, completeness of cytoreduction (CC)
and HIPEC drug schedule was tested by multivariate analysis.
We evaluated the expression of members of the Inhibitor of
Apoptosis Protein (IAP) family (survivin, IAP-1, IAP-2, X-
IAP) and the presence of telomere maintenance mechanisms
(telomerase activity and alternative lengthening of telomeres
[ALT]). In 15 patients, EGFR, PDGFRA and PDGFRB
expression and phosphorylation were immunohistochemically
and biochemically analysed and automatically sequenced. The
cognate ligand expression was investigated by real-time PCR.
Additionally, we explored RTK downstream pathways status
through mutational and biochemical analysis of PI3KCA gene
PTEN/AKT, ERK, mTOR and its effector S6. Results: Median
follow-up, overall (OS) and progression-free survival (PES)
were 30.5 (range: 1-118), 40 and 17 months. Median. CC
independently correlated to OS and age to PFS. IAPs were
simultaneously up-regulated in a high percentage of DMPMs
(survivin was present in >90% of cases). Survivin gene
knockdown in mesothelioma cells resulted in a significant and
time-dependent decline of in vitro growth and enhanced rate
of spontaneous and drug-induced apoptosis. At least one
telomere maintenance mechanism was present in 86% of
DMPMs. Telomerase activity correlated to poor OS and PFES,
whereas ALT failed to significantly affect clinical outcome.
Immunohistochemical and western blot analyses showed
EGFR, PDGFRA and PDGFRB expression and activation in
most cases. Autocrine loop activation of these receptors was
suggested in all cases by the expression of the related cognate
ligands, in absence of receptor gain of function mutations. No
PI3KCA mutations were found, while all DMPMs showed
expression of PTEN and expression/activation of AKT, ERK,
mTOR and S6. Conclusion: CRS+HIPEC is associated to
encouraging survival results. Both telomere maintenance
mechanisms, telomerase activity and ALT are present in
DMPM and differentially affect prognosis. EGFR, PDGFRA
and PDGFRB are promising molecular targets for tailored
treatments.

were
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PERITONEAL SURFACE MALIGNANCIES: FROM
BIOLOGY TO INNOVATIVE TREATMENTS

Marcello Deraco, Dario Baratti, Barbara Laterza,
Domenico Sabia and Shigeki Kusamura

Peritoneal Malignancies Unit, Department of Surgery,

Fondazione IRCCS Istituto Nazionale Tumori, Milano, Italy

Peritoneal surface malignancies (PSM) represent the end-stage
of many intrabdominal tumors. Better knowledge of biology,

natural history and pattern of dissemination (PSM remain
confined within the peritoneal cavity for most of their clinical
course), makes a locoregional approach combining
Cytoreductive Surgery (CRS) and Hyperthermic Intra-
peritoneal ~Chemotherapy (HIPEC) attractive. The
intraperitoneal chemotherapy maximizes the dose intensity
and simultaneously minimizes systemic toxicity. Hyperthermia
increases tumor cell chemosensitivity. Due to the limited
HIPEC penetration into tumor tissue, peritonectomy
procedures and multi-visceral resections are required for
cytoreduction down to microscopic/minimal residual disease.

Colorectal cancer is the second most common cause of
cancer death, with peritoneal carcinomatosis (PC) occurring
in 50% of patients. Median survival in PC patients is about 6
months. A prospective randomized study has shown the
superiority of CRS+HIPEC over standard treatment.

Ovarian cancer accounts for the greatest number of deaths
from gynecological malignancy. 75% of cases are diagnosed at
stage III/IVwith a median survival of 36 months.

According to several phase II studies the treatment of
ovarian cancer PC with CRS+IPHP has provided 5-year
survival rates of 15-63%.

Peritoneal mesothelioma is an uncommon tumor with a
median survival of less than 1 year. CRS and HIPEC have
reportedly resulted into a survival improvement to 32-94
months. Pseudomyxoma peritonei is a rare condition
originating from an appendiceal mucinous tumor. This
minimally invasive disease is associated to poor long term
prognosis, due to its tendency of locoregional relapse. CRS
and HIPEC have been advocated as the treatment of choice.
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BRAIN TUMOURS EX VIVO AND
THEIR CLINICAL APPLICATION

Leo De Ridder

Department of Histology, Ghent University, Belgium

Introduction: Several special features are specific for brain
tumours: poor definition followed by infiltrative growth rich
in various cell types,progression towards malignancy, nearly
complete absence of metastasis and finally brain tumour kill
at the site of origin. These characteristics can be analysed ex
vivo especially infiltration and progression. Although
morphological as well as other observations on biopsies give a
framework for research, investigations outside the body are not
only useful but mandatory. Materials and Methods: Several
model systems are available. Animal and human brain tumours
can be propagated over varying periods in cell, tissue and
organotypical cultures. However since the development of
culture techniques, it is clear that the closer the model
resembles the in vivo situation the more reliable the results are
With this in mind, it is essential to select a given ex vivo

3259



ANTICANCER RESEARCH 28: 3157-3556 (2008)

method to answer a given question. Results: Monolayers of
primary cultures and cell lines, spheroidal aggregates,
organotypical and confronting cultures will answer different
questions concerning the biological behaviour of brain tumour
derived cells. Monolayer cultures of cell lines answer general
metabolic problems, primary monolayer cultures will give
answers for the individual tumour cells and pharmacological
substances can be tested but are not applicable for infiltration
studies. Tumour cell aggregates, formed by reassociation of
tumour derived cells, consist of viable cells including non
transformed normal brain cells. They are tridimensional and
spheroidal. These aggregates can be used for testing
antimitotic and radioprotective substances at the individual
level and every single tumour can be evaluated for its
proliferation characteristics. Organotypical cultures are tumour
fragments freshly collected from the surgical amphitheatre.
They are difficult to keep in vitro as they are contaminated by
necrotic material. On the other hand, confrontations between
tumour derived aggregates and host tissue aggregates seem to
answer the problems of infiltration and proliferation. Different
variations in confrontation cultures are available. Heterologous
and autologous confrontations are at hand. The most
promising technique might be the confrontation of brain
tumour aggregates with aggregates of normal cells of the
patient the tumour is derived from (called: homologous
confrontation). The optimal condition is not yet realised.
Conclusion: The actual ex vivo techniques allow to evaluate
the effects of therapy at the individual level, to distinguish the
radioprotective capacity of substances, to analyse the
infiltrative and proliferative capacity of the individual brain
tumour and to study basic mechanisms of infiltration.
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DYNAMIC REGULATION OF LOW MOLECULAR
WEIGHT PROTEIN TYROSINE PHOSPHATASE
(LMW-PTP) TRANSIENT NATURE OF ACTIVITY
ENSURE THE GM-CSF DEPENDENT STATS
ACTIVATION

Roberta R.R. de Sousa, Karla C. S. Queiroz, Gweeny M.
Fuhler, Carmen V. Ferreira and Maikel P. Peppelenbosch

Department of Cell Biology, University of Groningen
Antonius Deusinglaan, Groningen, the Netherlands

LMW-PTP (Low Molecular Protein Tyrosine Phosphatase) is
frequently overexpressed in various human cancers. LMW-PTP
localizes predominantly to the cytoplasm and functions as
phosphatase, but its function in cellular signaling remains
unknown. In this work we investigated the role of LMWPTP
in JAK/STAT pathway in GMCSF dependent erythroleukemic
cells. LMWPTP activity is temporally dynamic modulated by
GMSCEF. TF1 cells deprived of GM-CSF for 2 h and stimulated
with GM-CSF for 5 min show a 5-fold decrease in LMWPTP
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activity, coinciding with binding of the inactive phosphatase to
STATS. This initial phase is followed by a 2-fold up-regulation
of LMWPTP activity after 20 min of GM-CSF stimulation, and
a release of STATS binding. Interestingly, we demonstrate for
the first time that LMW-PTP is present in the nucleus in an
inactive state, and shuttles to the cytosol upon GM-CSF
stimulation. These results suggest a dual role for LMW-PTP,
in which an inactive form of the protein binds to STATS in the
cytosol followed by activation of the phosphatase enzymatic
activity and STATS dephosphorylation. Hence LMW-PTP
seems a cardinal mediator of GM-CSF-dependent STATS
activation, ensuring the transient nature of the response.
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CISPLATIN OTOTOXICITY - FROM DOSE TO
MOLECULAR BIOLOGY

Dirk Deuster

Department of Phoniatrics and Pediatric Audiology,
University Hospital of Muenster, Kardinal-von-Galen-Ring
10, D-48149 Muenster, Germany

Cisplatin is effectively used for the treatment of several
childhood malignancies, but its use is limited by its
ototoxicity. It includes a usually permanent sensory hearing
loss, tinnitus, and alterations in vestibular function. The risk
estimates for ototoxicity after cisplatin range from 23 to 53%
depending on the criteria used and the diligence of the search.
To answer specific questions, such as individual tolerance, a
hearing loss classification relating to intensity and the affected
frequencies are required. We developed our own classification
system based on pure tone audiometry, which detects hearing
loss earlier and maps progression of hearing loss more
precisely than the existing high frequency classifications. This
classification system is now used in all our research.

In animals, damage of various structures of the inner ear
like hair cells, stria vascularis, and spiral ganglion could be
observed. The mechanisms of cisplatin-induced ototoxicity are
poorly understood so far. High rates of cisplatin delivery,
cumulative dosage, pre-existing sensorineural hearing loss, age
<5 were identified as risk factors for ototoxicity, but apart
from these factors interindividual susceptibility to the
ototoxicity was observed in clinical studies and animal tests.
So genetic predispositions could be possible causes for
ototoxocity: i) Oxidative stress has been implicated in cisplatin
ototoxicity. Therefore, differences in protection mechanisms
against oxidative stress may be one possible reason for the
individual susceptibility. We found significant inter-group
difference of glutathione S-transferase, an enzyme, which
plays an important role in protecting cells from the deleterious
effects of oxidative stress. ii) Moreover, genetic variants in
transporters for platinum uptake may be responsible for the
individual platin tolerance. We found differences in a non-
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synonymous single nucleotide polymorphism (SNP) at the
megalin gene as another possible risk factor for ototoxicity. At
present, we search specific transporters and their inhibition.
Prevention of cisplatin-induced hearing loss needs both
more knowledge about the mechanisms of ototoxicity and
early detection with professional audiological examinations.
We will decide in favour of an interdisciplinary team to
investigate further aspects of cisplatin-induces ototoxicity.
Lanvers-Kaminsky C, Krefeld B, Dinnesen AG et al:
Continuous or repeated prolonged cisplatin infusion in
children: a prospective study in ototoxicity, platinum
concentration, and standard serum oparameters. Pediatric
Blood and Cancer 47: 183-193, 2005.
Peters U, Preisler-Adams S, HebeisenA et al: Glutathione S-
transferase genetic polymorphisms and individual sensitivity
to the ototoxic effect of cisplatin. Anti-Cancer Drugs 11: 639-
643, 2000.
Riedemann L, Lanvers C, Deuster D er al: Megalin genetic
polymorphisms and individual sensitivity to the ototoxic effect
of cisplatin. The Pharmacogenetics Journal 8: 23-28, 2007.
Rybak LP: Mechanisms of cisplatin ototoxicity and progress
in otoprotection. Current Opinion in Otolaryngology & Head
and Neck Surgery 15: 364-369, 2007.
Schmidt CM, Bartholomaeus E, Deuster D et al: The
“Muenster classification” of high frequency hearing loss
following cisplatin chemotherapie. HNO 55: 299-306, 2007.
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HIGH LEVEL AMPLIFICATION AND
OVEREXPRESSION OF FOXA1 AND NKX2-1 IN
PULMONARY CARCINOMAS CORRELATE
WITH UNFAVOURABLE PROGNOSIS

Lena S. Deutsch

Klinik und Poliklinik fiir Allgemein- Viszeral- und
Thoraxchirurgie, Universitdtsklinikum Hamburg Eppendorf
Martinistrasse 52, 20246 Hamburg, Germany

Background: Lung cancer is the leading cause of cancer death
worldwide. The failure of clinical staging in prediction of the
course of disease in many patients shows the need to consider
additional predictive factors. Several chromosomal regions are
amplified or deleted in lung tumors, but little is known about
the underlying genes, which could be important mediators in
tumor formation or progression. Patients and Methods: High-
level amplifications were screened by array-CGH and verified
by fluorescence in situ hybridization (FISH) and the protein
expression of two amplified genes, FOXAI and NKX2-1, was
studied on a TMA containing 613 tumor samples. Results:
40% of the lung adenocarcinomas showed narrow high level
amplifications. A narrow high-level amplicon at 14q13.3-q21.1
containing FOXAI and NKX2-1, two important genes for lung
morphogenesis, was found in two cases by array-CGH. FISH

analysis showed 19%/18% high-level amplifications of
FOXAI and NKX2-1 respectively, and 27%/35% of all tumors
were positive for NKX2-1 and FOXA1 protein expression.
Patients with distant metastases showed significantly higher
expression of FOXAL1 than patients without distant spread
(»=0.003). Time to metastasis was significantly shorter in
patients with high level expression of NKX2-1 than in patients
with low level or no expression of NKX2-1 (p=0.032),
especially in LCLC (p=0.008). Conclusion: The results of our
study of a large series of lung tumors indicate a negative
prognostic function of FOXA1 and NKX2-1 in lung cancer,
especially in LCLC. NKX2-1 could be a useful marker for
selection of patients who should undergo systemic treatment
for prevention of early systemic spread.
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PROTEASE INHIBITORS FOR CANCER THERAPY
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We have used phage display libraries of both fully human
antibodies and variants of a Kunitz domain derived from
human tissue factor pathway inhibitor (TFPI) to select potent
and selective inhibitors of proteases. These have allowed us to
assess the contributions of a number of proteases to cancer
progression in preclinical models. The success of this
approach and the therapeutic potential of these protease
inhibitors will be illustrated by our work with plasmin and
matrix metalloproteinase-14.

Plasmin is a serine protease predominantly present in the
body in its inactive zymogen form (plasminogen). Its
activation mainly occurs locally, at the tumor site by urokinase
overproduced by cancer or stromal cells. Using phage display,
we have identified DX-1000, a variant Kunitz domain derived
from TFPI which is a specific and high affinity inhibitor of
plasmin (Ki 99 pM). We increased the molecular mass of DX-
1000 by chemically coupling four 5 kDa polyethylene glycol
(PEG) moieties in order to improve its pharmacokinetic
properties. 4PEG-DX-1000 efficiently blocks plasmin-
mediated proMMP-9 activation on cells while not significantly
affecting haemostasis and coagulation in vitro. In a human
breast cancer MDA-MB-231 xenograft model, 4PEG-DX-
1000 treatment resulted in a significant reduction of primary
tumor growth and a decreased incidence of metastases.
Together, our results demonstrate the potential of plasmin
inhibitors for blocking cancer growth and metastases.
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MMP-14 is a membrane-bound zinc endopeptidase that has
been proposed to play a central role in tumor growth, invasion
and neovascularization. Besides cleaving matrix proteins,
MMP-14 activates proMMP-2 leading to an amplification of
pericellular proteolytic activity. To examine the contribution
of MMP-14 to tumor growth and angiogenesis, we used DX-
2400, a highly selective MMP-14 inhibitory antibody. DX-
2400 blocked proMMP-2 processing on tumor and endothelial
cells, inhibited angiogenesis and slowed tumor progression
and formation of metastatic lesions. This combination of
potency, selectivity and in vivo activity demonstrate the
potential of a selective MMP-14 inhibitor for the treatment of
solid tumors.
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STROMAL MYOFIBROBLASTS DRIVE INVASIVE
CANCER GROWTH

Olivier De Wever

Laboratory of Experimental Cancer Research, Department of
Radiotherapy and Nuclear Medicine, Ghent University
Hospital, 9000 Gent, Belgium

Tumor-associated myofibroblasts drive tissue invasion, a
hallmark of malignancy (4). The origin of myofibroblasts at
the tumor invasion front remains controversial although
fibroblasts and bone marrow-derived precursors are considered
to be the main progenitor cells. To better understand the
mechanisms underlying such effects, we established a
heterotypic model of human colon tumor-derived
myofibroblasts in co-culture with human colon cancer cells
(HCTS8/E11), using three-dimensional collagen type-I and
Matrigel matrices. We analysed the myofibroblast secreted
proteins using a combination of proteomics and antibody
arrays. We identified two convergent proinvasive agents
secreted by myofibroblasts: namely scatter factor/hepatocyte
growth factor (SF/HGF) and the TGF-B-upregulated
extracellular matrix glycoprotein tenascin-C (TNC), each of
which is necessary though not sufficient for invasion.
Myofibroblast-stimulated invasion into collagen type I is
characterized by a change from a round, nonmigratory
morphotype with high RhoA and low Rac activity to an
elongated, migratory morphotype with low RhoA and high
Rac activity (2). The myofibroblasts are themselves invasive
and this activity is stimulated by TGF-f. N-cadherin is
implicated in the invasion response of myofibroblasts (3). In
conclusion, the mutual interaction between cancer cells and
myofibroblasts is dependent on multiple invasive growth
promoting factors (through direct cell-cell contacts and
paracrine signals) (1). Our data predict that inhibitors directed
at this reciprocal molecular and cellular crosstalk will have
therapeutic applications for targeting the invasive growth of
human primary tumors and their metastatic spread (5).
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INDUCTION OF P21WAF1 EXPRESSION
AND WILD-TYPE P53 BY GYNURA
PROCUMBENS LEAVES IN ORAL
CARCINOGENESIS (IN VIVO STUDY)

Dewi Agustina

Oral Medicine Department, Faculty of Dentistry, Gadjah
Mada University,
Jalan Denta, Sekip Utara, Jogjakarta 55281 Indonesia

Anticarcinogenic effect of Gynura procumbens leaves has
been evidenced in various types of cells either related with its
antiproliferative effect or apoptotic induction. Proliferative
inhibition is one of mechanisms to inhibit malignancy. The
p53 gene can activate the transcription of downstream effector
genes such as p21"A*7 to induce cell cycle arrest. The aim of
this study was to elucidate the anticarcinogenic potency of G.
procumbens leaves through the induction of p2/"Af! and p53
expressions in  chemical carcinogen induced-oral
carcinogenesis. Ninety-two male Sprague Dawley rats were
divided into 11 groups consisting of control groups and groups
treated with the chemical carcinogen, 4 nitroquinoline 1-oxide,
and by ethanolic extract of G. procumbens leaves. Chemical
carcinogen was administered thrice weekly for 8, 16 or 24
weeks, whereas the extract was given twice weekly in certain
periods commencing either before or after the carcinogen
administration. At the end of the 36th week, histopathological
examination (H&E) and immunohistochemical analysis using
labeled streptavidin biotin method to detect the expression of
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P21WAF! and P53 were conducted. Histopathological analysis
showed that the ethanolic extract of G. procumbens leaves had
an oral anticarcinogenic effect in initiation phase either
through its preventative (Group II) or prophylactic effect
(Group III). Inhibitory mechanism of the ethanolic extract of
G. procumbens leaves in oral carcinogenesis occurred by
inducing P21WAF!  expression. This mechanism was
demonstrated by the expression of P21WAF! in tissues which
P53 expression was not found. From these results, it is
apparent that the ethanolic extract of G. procumbens leaves
could inhibit oral carcinogenenesis through its preventive and
prophylactic effects in initiation phase by inducing P21 WAF!
expression independently of wt P53.
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P90 RIBOSOMAL S6 KINASES:
POTENTIAL NEW TARGETS FOR
PROMISING ANTICANCER THERAPIES?

C. Dimas

Laboratory of Pharmacology-Pharmacotechnology, Basic
Sciences Center, Biomedical Research Foundation of
Academy of Athens (BRFAA), Athens, Greece

The p90 ribosomal S6 kinase (RSK) is a family of
serine/threonine kinases of the MAPK (mitogen-activated
protein kinase) pathway. The family is constituted of four genes
in humans and other mammals (RSK1, 2, 3 and 4). Those
enzymes are composed of two distinct and functional kinase
domains, located in the carboxy-terminal (CTKD) and another
one located at the amino-terminal domain (NTKD) that are
activated by a series of sequential phosphorylation events.
RSKs function as mediators of ERK signal transduction and
have been found so far to be expressed in all cell lines and
tissues studied. Numerous substrates have been reported such
as GSK3f (proliferation and metabolism), p27kipl (CDK-
cyclin inhibitor), bad (pro-apoptotic protein), IKB and p65
(NFKB-pathway). Thus, studies so far suggest that RSKs may
promote cell survival by inactivating apoptotic effectors and
mediating cell growth and proliferation by regulating factors
involved in transcription and mRNA translation.

Among RSK isoforms, rsk2 mutations and dysfunction have
been linked in humans to Coffin-Lowry Syndrome (CLS, X-
linked mental retardation syndrome) that is often accompanied
by dysmorphisms in face and digits and by progressive
skeletal deformations. Recent studies point towards a link
between RSK activity and cancer as they demonstrate that
RSK1 and 2 are overexpressed among different types of
cancer. The recent identification of specific RSK inhibitors,
such as small molecule inhibitors and RNAi, may help to shed
light on the role of these enzymes in oncogenesis and their
potential usefulness as targets for the development of novel
anticancer drugs.
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VISUALIZATION OF ANGIOGENESIS
IN BRAIN TUMORS USING
123.VASCULAR ENDOTHELIAL
GROWTH FACTOR SCINTIGRAPHY

Elke Dimou!, Georg Widhalm?, Alexander Bertalanffy?,
Karl Roessler?, Christian Nasel?, Peter Angelberger®,
Christine Marosi®, Robert Dudczak! and Shuren Li!

'Department of Nuclear Medicine, Medical University of
Vienna;

*Department of Neuro-Surgery, Medical University of
Vienna;

3Department of Radiology, Medical University of Vienna;
4Austrian Research Center, Seibersdorf;

SDepartment of Internal Medicine I, Division of Oncology,
Medical University of Vienna, Vienna, Austria

Aim: Vascular endothelial growth factor (VEGF) is a major
angiogenic factor. VEGF receptors have been shown to be
over-expressed in a variety of tumor vessels including
glioblastoma, which may provide the molecular basis for a
successful use of radiolabeled VEGF as tumor angiogenesis
tracer. In this study we investigated the use of '>’I-VEGF as
angiogenesis tracer for imaging brain tumors in vivo.
Methods and Results: SPECT examinations were performed
10 minutes after intravenous administration of '[-VEGF
(19115 MBq) and 18 hours post injection in 20 patients
with brain tumor. Glioblastomas were visualized in 7 of 8
patients (88%) shortly after application of '>’I-VEGF and
were still clearly shown 18 hours post injection. Negative
scan results were obtained in one patient with a small
glioblastoma size (diameter <2.0 cm) and in 3 patients with
benign glioma as well as in 5 patients with glioblastoma after
receiving radiotherapy and /or chemotherapy. Weak positive
results were obtained in 3 patients with brain lymphoma or
other tumors. No side-effects were observed in patients after
i.v. administration of '*I-VEGF. Conclusion: Our results
indicate that '>’I-VEGF scintigraphy may be useful to
visualize the angiogenesis of brain tumors and to monitor the
treatment response.

This study was partly supported by the Jubiliumsfonds of
Austrian Nationalbank (Project No: 11707).
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GENETICS IN RENAL CANCER

Martina Olivero, Annalisa Lorenzato and
Maria Flavia Di Renzo

Laboratory of Cancer Genetics, Department of Oncological
Sciences at the Institute for Cancer Research and Treatment
(IRCC), University of Torino Medical School, SP 142, Km.
95, 10060 Candiolo, TO, Italy
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Cancer is a genetic disease, due to the accumulation of
mutations in genes (oncogenes and tumour suppressor genes)
that control the balance between cell birth and cell death. In
some cases these are germline and inherited, while the large
majority are somatic mutations. Interestingly, in most cases,
such as in inherited kidney cancer syndromes, the same genes
cause both inherited and sporadic (non-inherited) forms of
cancer.

As the molecular basis of disease continues to be
elucidated, familial cancer syndromes, which consist of a
range of neoplastic and non-neoplastic features, are emerging.
The usual pathway of referral to a genetics clinic or familial
cancer centre is via either a surgeon or an oncologist, when
high-risk features that suggest a possible hereditary basis for
the presenting cancer are recognized. Traditionally, these high-
risk features include more than two family members with
similar types of cancer over two or more generations, a young
age of onset, and more than one synchronous or metachronous
tumour. These features are effective in ascertaining a
substantial proportion of families with hereditary cancer.
However, there are a range of familial cancer syndromes that
are not easily detected and can remain undiagnosed when
history and examination are not extended to include cancer in
other sites and non-malignant features.

Identification of predisposition to develop cancer is
particularly important in the case of inherited kidney cancer
syndromes, as it provides individuals and their families with
the opportunity to undertake early surveillance for malignant
complications that might in time be shown to undertake
nephron-sparing surgery and to improve outcomes. Kidney
cancer with diverse aggressiveness has been associated with
germline mutations of one of the following genes: VHL, MET,
FH, BHD or TSC. The genetic mechanism, histopathology and
clinical history of kidney cancer associated with each of the
above gene mutation will be discussed.
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NOVEL ROLES OF ETS1 IN CANCER
PROGRESSION

Jiirgen Dittmer

Clinic for Gynaecology, University of Halle, Halle (Saale),
Germany

Ets transcription factors, such as Ets1, play an important role
in cancer progression. Ras-responsive Ets1 promotes invasion
of tumor cells by orchestrating the expression of ECM-
degradating proteases. Etsl1 is also involved in tumor-induced
neo-angiogenesis. A search for additional targets for Etsl
revealed a link between Etsl and Rho-GTPases. Etsl up-
regulates the expression of Rho-GDIf, an inhibitor of Rho-
GTPases. In primary breast cancer, Ets1 and Rho-GDIf are
coexpressed. An analysis of Rho-GDIf function in breast
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cancer cells revealed that Rho-GDIf has a dual effect. By
migration, Rho-GDIf acts tumor-
suppressively; by inducing the expression of the oncogene
Cox-2 Rho-GDIp likely promotes tumor progression. Rho-
GDIp regulates Cox-2, by cooperating with the Rho-GTPase
guanine exchange factor Vavl, which is coexpressed with
Rho-GDIf in primary breast cancer. Despite its positive effect
on Cox-2, Rho-GDIf} was not found to negatively affect the
survival of breast cancer patients, rather, patients with Rho-
GDIf-positive breast cancer tend to have a better outcome.
This tendency was more pronounced when breast tumors were
negative for Rho-GDIoa, a ubiquitously expressed close
relative of Rho-GDIf. In contrast to Rho-GDIf3, Rho-GDIa
significantly increased survival of breast cancer patients. This
effect, however, was absent when Rho-GDIf} was expressed.
It seems that both the Etsl-regulated Rho-GDIf3 and Rho-
GDIa are capable of slowing down cancer progression.
However, the effect of Rho-GDIf is compromised by its
ability to induce Cox-2 expression.

inhibiting cellular
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TUMOR RECOVERY BY ANGIOGENIC SWITCH
FROM SPROUTING TO INTUSSUSCEPTIVE
ANGIOGENESIS AFTER TREATMENT WITH
PTK787/2K222584 OR IONIZING RADIATION

Ruslan Hlushchuk!”, Oliver Riesterer?, Oliver Baum!,
Jeanette Wood?, Guenther Gruber*, Martin Pruschy? and

Valentin Djonov!~>

nstitute of Anatomy, University of Bern, Bern;
’Department of Radiation Oncology, University Hospital,
Zurich;

3Novartis Pharma AG, Basel;

“Department of Radiation Oncology, University Hospital,
Bern;

SInstitute of Anatomy, University of Fribourg, Fribourg,
Switzerland

Background.: Inhibitors of angiogenesis and radiation induce
compensatory changes in the tumor vasculature not only
during treatment, but also after its cessation. Methods: To
assess the response to the treatment, the tumors were
analyzed immediately after cessation of therapy and during
the recovery phase. Mammary carcinoma allografts were
investigated by vascular casting, electron, light, confocal
microscopy, and immunoblotting after fractionated
irradiation or treatment with the VEGF-receptor tyrosine
kinase inhibitor, PTK787/ZK222854. Results: Irradiation and
antiangiogenic therapy had similar effects on the tumor
vasculature in the recovery phase. Both treatments reduced
the tumor vascularization, particularly in the tumor medulla.
After cessation of therapy, the tumor vasculature expanded
predominantly by intussusception, with a plexus composed



Abstracts of the 8th International Conference of Anticancer Research, 17-22 October 2008, Kos, Greece

of enlarged sinusoidal-like vessels containing multiple
transluminal tissue pillars. Tumor revascularization
originated from preserved SMA-positive vessels in tumor
cortex. Quantification revealed that recovery was
characterized by an angiogenic switch from sprouting to
intussusception. The up-regulated SMA-expression during
the recovery reflected the recruitment of SMA-positive cells
for intussusception as a part of the angioadaptive mechanism.
Tumor recovery was associated with a dramatic decrease (by
30-40%) in the intratumoral microvascular density, probably
as result of intussusceptive pruning, surprisingly with only a
minimal reduction of the total microvascular (exchange)
area. Therefore, the vascular supply to the tumor was not
severely compromised as demonstrated by HIF-1-alpha
expression. Conclusion: Irradiation and antiangiogenic
therapy causes a switch from sprouting to intussusceptive
angiogenesis as part of a compensatory response to preserve
and restore perfusion. Intussusceptive angiogenesis, with an
associated low endothelial proliferation rate and
permeability, may represent an escape mechanism and
account for the development of resistance to therapy, as well
as the rapid recovery of tumor vasculature after cessation of
therapy.
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CHEMOSENSITIVITY TESTING: PREDICTING THE
UNPREDICTABLE

Ralph Dollner

Department Otorhinolaryngology, Head and Neck Surgery,
Rikshospitalet University Clinic Oslo, N-0027 Oslo, Norway

Objective: According to a recent assessment of the working
group for technology assessment by the American Society of
Clinical Oncology (ASCO), a reliable assay for detecting
chemosensitivity in tumour tissue and selecting
chemotherapeutic agents for individual patients is still
missing (Schrag et al. 2004, JCO). Therefore, it seems
advisable to reassess the major issues for a reliable test
system. Particularly for testing solid tumours, three basic
considerations should be addressed: (i) how to provide
“reproducibility” in performing chemosensibility tests with
unique biopsy specimens, (ii) whether inevitable non-
malignant cells present in processed biopsies affect the
analysis of the malignant cells, and (iii) whether single biopsy
analyses allow us to draw conclusions valid for a presumably
cellular very heterogeneous tumour mass. Materials and
Methods: The introduction of flavin-protecting cell culture
methods was a breakthrough, since for the first time it was
possible to perform chemosensitivity tests that are not
affected by photochemical “chaotropic” artefacts (Granzow
et al. 1995, Cancer Res). Subsequently an ex vivo test has
been developed to address the above mentioned issues

(Dollner et al. 2004, Anticancer Res). This new assay was
performed on 60 tumour biopsy specimens of head and neck
squamous cell carcinomas (HNSCC) totalling a number of
436 tests. The assay allows for the selective evaluation of
chemoreactivity of both epithelial and stromal cells from a
given biopsy specimen. Results: Reproducibility of single
tests was demonstrated by parallel chemosensitivity tests with
established cell lines performing under the same conditions
as used for testing the biopsies. The selective analysis of
epithelial and stromal cells revealed that stromal cells were
equally or less sensitive to cytostatic drugs compared to the
epithelial tumour cells in almost 90% of the tests. For
comparative chemosensitivity tests, three separate biopsies
from the same tumour were tested in parallel (n=10). Here,
we consistently found the same chemosensitivities for
epithelial cells from within one tumour. The chemosensitivity
of stromal cells, however, varied widely among biopsies taken
from different locations within the same tumour. Conclusion:
Beside flavin-protecting culture conditions, a robust and cell
type-specific evaluation of malignant cells from tumour
tissues is required for reliable and meaningful
chemosensitivity testing. According to our data, the cell type-
specific chemosensitivity testing of a single tumour biopsy
provides representative results for the epithelial cell
population of a tumour.
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THE ROLE OF LYMPHANGIOGENESIS IN HUMAN
NON-SMALL CELL LUNG CANCER

Balazs Dome

Department of Tumor Biology, National Koranyi Institute of
Pulmonology, Piheno u. 1., Budapest, H-1529, Hungary

Although N status is a major determinant for the clinical
management of non-small cell lung cancer (NSCLC), current
strategies for lymph node (LN) staging is not sensitive enough,
many cases are understaged, and we are unable to identify
those patients who will ultimately have poor outcome.
Consequently, there is a need for clinically useful approaches
to better stratify patients with respect to the risk of LN
metastasis and recurrence after surgery. Unfortunately, because
no specific markers for lymphatic endothelium were available
until recently, our knowledge of the lymphatic system of
malignant tumors lags far behind that of the vascular system.
However, the recent discovery of LYVE-1 and M2A antigen
(D2-40) as specific markers for lymphatics has now provided
tools for a detailed analysis of lymphangiogenesis. In a recent
study, our group analyzed how NSCLC acquires its lymphatic
network and investigated whether the extent of
lymphangiogenesis might be related to the angiogenic
phenotype (angiogenic versus nonangiogenic) and/or to the
risk of lymph node metastasis and to patient survival, using
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tumor samples obtained from NSCLC patients. For the first
time in the literature, we demonstrated that lymphangiogenesis
occurs exclusively in the angiogenic growth type of human
NSCLCs, and that lymph vessel density is correlated to
clinical behavior and to lymph node status only in this growth
type of NSCLCs. However, this study also provided the first
evidence that the risk of lymph node metastasis as well as a
shorter survival is more likely to occur in the patient
population with nonangiogenic tumors, and that these tumors
mainly co-opt host tissue lymphatics during their growth, in
contrast to most of the angiogenic ones, which expand with
concomitant lymphangiogenesis. The current presentation
provides an update on the biology of lymph vessels in human
NSCLC, and explores the utility of lymphangiogenesis for
pulmonary oncology.
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HEALTH-RELATED QUALITY OF LIFE:
THE PARADIGM OF VACUUM-ASSISTED
BREAST BIOPSY

Philip J. Domeyer

Ist Department of surgery, School of Medicine, Athens
University, Greece

Health-related quality of life (HRQoL) is an important
parameter in cancer care and assessment of novel
therapeutic strategies, as reflected upon numerous ongoing
trials. Nevertheless, there is a relative scarcity of data
regarding HRQoL in bioptical procedures, which are an
indispensable part of early cancer diagnosis and subsequent
management.

In this presentation the main point of focus is HRQoL in
breast biopsy; vacuum-assisted breast biopsy (VABB) has been
chosen as a recent, minimally invasive and reliable paradigm.
VABB (11G needle) is capable of obtaining tissue for
histopathological diagnosis of non-palpable mammographic
lesions, so as to ensure early breast cancer diagnosis. Although
its role is already well established, the impact of VABB on
HRQoL has never been investigated.

The herein summarized research project has adopted two
independent tools for the optimal assessment of HRQoL,
namely SF-36 and EQ-5D. SF-36 comprises 36 items covering
eight health dimensions. The EQ-5D is a short questionnaire
which evaluates the patient’s quality of life according to five
dimensions, each one with three levels. EQ-5D also contains a
visual analogue scale (VAS) on which patients rate their own
health between O and 100. These questionnaires were
completed by 128 patients, both in the morning of the VABB
procedure and four days after VABB.

In the morning of VABB patients reported worse HRQoL
scores in EQ-5D anxiety/depression and SF-36 general health
subscales; a significant decline in EQ-5D usual activities and

3266

SF-36 role functioning-physical was observed four days after
VABB.

The results clearly indicate for the first time a significant
effect of VABB on HRQoL. Breast biopsy represents a
significant event in a woman’s life, with multidimensional
physical, psychological and health care-related implications.
Although the minimally invasive character of modern breast
biopsy techniques might lead some health care providers to
overlook its effect on HRQoL, measurement of the latter
should be integrated in the global clinical assessment of
patients.
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INFLUENCE OF GROWTH FACTORS ON THE
FORMATION OF CD133-POSITIVE STEM CELLS
FROM CD133-NEGATIVE POPULATIONS

AND LOW PASSAGE HIGH-GRADE
GLIOBLASTOMA MULTIFORME

Laura Donovan and Geoffrey J Pilkington

Cellular and Molecular Neuro-Oncology Research Group,
Institute of Biomedical Sciences, School of Pharmacy and
Biomedical Sciences, University of Portsmouth, St Michael’s
Building, White Swan Road, Portsmouth PO1 2DT, UK

Background: A small subset of cells displaying stem-like
properties, with the ability to self-renew and sustain the
growth of tumours has been identified in brain tumours.
CD133 has been identified as a marker for a subpopulation
of neural stem cells and facilitates an active role in local brain
tumour cell invasion. Growth factors play a vital role in the
modulation and behaviour of stem cells, in particular Human
transforming growth factor B1 (TGFf1), Epidermal growth
factor (EGF) and basic-Fibroblast growth factor (bFGF/FGF-
2). Initial research into the dependency of CD133-negative
cells and low passage high-grade glioblastoma multiforme
upon these particular growth factors will help to assess the
formation and properties of CD133-positive stem cells. Aim:
To isolate CD133-positive stem cell populations from
glioblastoma multifoprme biopsies and to assess the role of
growth factors in controlly CD133 positivity and biological
activity of glioblastoma multiforme in vitro. Flow cytometry
and immunocytochemistry will be used to characterise the
varying levels of growth factor concentrations, using the
appropriate immuno-markers CD133/1 and Ki-67. Materials
and Methods: CD133-positive populations have been
extracted by magnetic bead immuno-cell segregation
(autoMACS™"), from low-passage high-grade biopsy-derived
glioblastoma multiforme cells and CD133-negative stem cell
populations, and transformed into neurospheres by using stem
cell defined growth media supplemented with the appropriate
growth factors concentrations. The positive and negative
isolated stem cell populations were characterised using flow
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cytometry and immunocytochemistry with the CD133/1
antibody. Results: The influence of 10 ng/ml of TGFf1, FGF-
2 and EGF on CD133-positive stem cells was seen to effect
cell proliferation rates, cell migration and CD133-positive
expression. Discussion: The in vitro microenvironment
dictates the behaviour of cultured neoplastic glia as well as
influencing CD133 expression. Furthermore, studies are
aimed at elucidating the precise role of multiple drug
resistance of CD133-positive stem cells on the behaviour of
glioma.

This work was supported by Charlie’s Challenge and Ali’s
Dream brain tumour research charities.
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COMBINATION THERAPY TARGETING G1
CYCLINS FOR PATIENTS WITH PREVIOUSLY
TREATED ADVANCED NON-SMALL

CELL LUNG CANCER (NSCLC)

Konstantin H. Dragnev, James R. Rigas, Marc Seltzer,
David Johnstone, William Nugent, Wendye M. DiSalvo,
Sara Simeone and Ethan Dmitrovsky

Dartmouth-Hitchcock Medical Center, Lebanon, NH 03756;
Dartmouth Medical School, Hanover, NH 03755, USA

Gl cyclins are often aberrantly expressed in bronchial
preneoplasia and lung cancer. This implicates these species as
novel molecular pharmacological targets of several anticancer
agents for lung cancer therapy and chemoprevention. We
previously reported a targeted combination regimen that
cooperatively affected D-type cyclins. A phase I trial of the
EGFR tyrosine kinase inhibitor, erlotinib, and the rexinoid,
bexarotene, in patients with advanced aerodigestive tract
cancer showed minimal toxicities and preliminary evidence of
clinical activity. Combining erlotinib with bexarotene also
induced at least additive suppression of growth and cyclin D1
expression in human bronchial epithelial cells and in some
lung cancer cell lines.

A phase II trial of erlotinib and bexarotene was conducted
in patients with stage IV NSCLC. The primary objective was
radiographic response rate; secondary objectives were
survival, time to progression, toxicities, and correlation of
early metabolic response by PET at 8-12 days and 2 months.
Dosing was erlotinib 150 mg and bexarotene 400 mg/m? daily
orally.

Forty-two patients were enrolled including 52% women
and 62% with adenocarcinoma; the median age was 67 (46-
77) years, 12% were current smokers and 17% were never
smokers. The median number of prior therapies was 2 (range
0-5), 21% had had prior anti-EGFR therapy. Common
toxicities were hypertriglyceridemia and skin rash. Grade 3
pulmonary hemorrhage (1), rash/mouth sores (1), cough (1),
hypereosinophilic syndrome (1), and abdominal pain (1) led

to treatment discontinuation. There were 2 objective partial
responses; 7 patients had stable disease including one patient
with prior gefitinib (35 weeks on study). Median time to
progression was 7 weeks and median overall survival was 21
weeks (intent-to-treat). Decreased metabolic activity on PET
imaging at 10 days was associated with radiographic response
at 2 months. Correlation between the severity of hypertrigly-
ceridemia and clinical outcome will be presented. The effect
of this combined regimen on the levels of EGFR and/or
cyclin D1 expression will be assessed in a proof-of-principle
pilot study.

The combination of erlotinib and bexarotene is well
tolerated and shows evidence of activity in heavily pretreated
patients with NSCLC. These results implicate clinical benefit
of dual targeting of EGFR and cyclin D1 in NSCLC. Future
work should assess the effects of combinations of anticancer
agents targeting cell cycle progression at G1.
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DNA-PKcs-PIDDOSOME: A NOVEL NUCLEAR
CASPASE-2-ACTIVATING PROTEIN COMPLEX
THAT FUNCTIONS IN DNA DAMAGE RESPONSE

Mingan Shi'!, Carolyn J. Vivian'!, Kyung-Jong Lee?,
Chunmin Ge', Keiko Morotomi-Yano?, Shigeo Sato!,
Chieri Sato', Ruihong Zhu!, Joshua Wunderlich!,
Selene K. Swanson', Jeffrey S. Haug', David J. Chen?,
Benjamin P. C. Chen?, Michael P. Washburn',
Laurence Florens' and Chunying Du'

IStowers Institute for Medical Research, Kansas City,
Missouri 64110;

Division of Molecular Radiation Biology, University of
Texas Southwestern Medical Center, Dallas, Texas, 75390,
USA

Caspase-2 plays an apoptotic role in apoptosis. The
identification of the protein complex PIDDosome has
accelerated our understanding of caspase-2 activation.
Caspase-2 is unique among all the mammalian caspases in
that it is the only caspase that is present constitutively in the
cell nucleus, in addition to other cellular compartments.
However, the functional significance of this nuclear
localization is unknown. We have found that DNA damage
induced by vy-radiation triggers the phosphorylation of
nuclear caspase-2, leading to its cleavage and activation.
This phosphorylation is carried out by the nuclear
serine/threonine protein kinase DNA-PKcs and is promoted
by the death-domain protein PIDD within a large nuclear
protein complex consisting of DNA-PKcs, PIDD, and
caspase-2, which we have named DNA-PKcs-PIDDosome.
Characterization of this DNA-PKcs-PIDDosome has
revealed unexpected novel functions of it in DNA damage
response pathway. Data will be presented to show the
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molecular mechanism of this protein complex in the cellular
response to DNA damage.

In conclusion, our data reveal a new role and a new
activation mechanism of caspase-2. The ability of caspase-2
to participate in both pro-apoptotic and pro-survival processes
means that caspase-2 may stand at the crossroads of a DNA-
damage response network, coordinating apoptosis and cell
survival to determine cell fate.
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THE ROLE OF THE RETINOBLASTOMA
TUMOR SUPPRESSOR GENE IN CELL
PROLIFERATION, DIFFERENTIATION,
AND APOPTOSIS DURING NORMAL
DEVELOPMENT AND IMPLICATIONS
FOR TARGETED CANCER THERAPY

Wei Du
The University of Chicago, USA

The retinoblastoma gene (Rb) is a prototype tumor
suppressor gene often mutated or inactivated in cancer. The
Rb protein (pRb) regulates a variety of normal cellular
processes including cell proliferation, differentiation, as well
as apoptosis. Extensive studies have shown that pRb exerts
its diverse functions by forming complexes with other
proteins. Of the large number of proteins that can bind to
pRb, the best studied are the E2F transcription factors,
which are heterodimers composed of a subunit of the E2F
family and a subunit of the DP family. In mammalian
systems, there are eight E2F and three DP family members.
While it is well established that E2F proteins mediate most,
if not all, of the effects of Rb loss on cell proliferation and
apoptosis, the mechanism by which Rb regulates cell
differentiation is less clear. In addition to E2F, pRb also
binds to a large number of other proteins including a
number of transcription factors involved in the
differentiation of specific cell types such as MyoD and
C/EBP f. In vitro studies using cell culture systems have
suggested that pRb directly interacted with and enhanced
the activities of these differentiation promoting transcription
factors to promote differentiation. However, the significance
of these observations has not been demonstrated in vivo in
animal models. The presence of large numbers of E2F
proteins also makes it difficult to evaluate the contribution
of E2F to the differentiation defects of Rb loss in
mammalian systems.

The function and regulation of the Rb/E2F proteins are
highly conserved and much simpler in Drosophila. We have
used this model system to characterize the in vivo role of
Rbf (fly Rb) in cell proliferation, differentiation, and
apoptosis. Our analysis of developing fly tissues with rbf
mutant clones revealed that the consequences of Rbf loss are
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distinct in different cell types, suggesting that additional
signaling pathways or cell-intrinsic factors modulate the
effect of Rbf removal. To identify genes that can
preferentially affect the differentiation or death of rbf
mutant cells, we carried out a genetic screen by generating
double mutant clones. We found that mutation of rno leads
to synergistic differentiation defects in conjunction with loss
of Rbf. Further characterization revealed that the
differentiation role of Rbf and Rno are mediated by their
cooperative regulation of the Notch and EGFR signaling,
and that this differentiation role of Rbf is E2F dependent.
Characterization of the mutations that affected the apoptosis
of rbf mutant cells revealed that hid, which is directly
repressed by the Rbf/E2F repression complex, is a key
player that mediates the apoptosis effect of rbf mutant cells.
Genes and pathways that can modulate the activities of Hid
can also modulate the apoptosis of rbf mutant cells. The
conservation of these genes and pathways between flies and
mammals suggest potential new approaches against cancer
with Rb mutations.
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T-LYMPHOCYTE CYTOKINE
PRODUCTION PATTERN OF
THYROID CARCINOMA VERSUS
NODULAR THYROID DISEASE

H. Duan, E. Maldonado-Gonzalez, M. Schuetz, K. Kaserer,
B. Niederle, R. Dudczak, M. Willheim and G. Karanikas

Departments of Nuclear Medicine, Pathology, Surgery —
Section of Endocrine Surgery and Pathophysiology, Medical
University of Vienna, A-1090 Vienna, Austria

Aim: The balance of efficiency of immune reactions against
transformed cells and impairment of the immune system
caused by malignant cells plays a decisive role for the
outcome of tumour disease. We evaluated of T-lymphocyte
cytokine production pattern in patients with verified thyroid
carcinomas and nodular thyroid diesease. Materials and
Methods: Twenty-six patients (19 females, 7 male, aged 28-
80 years) with nodular thyroid disease assigned for
thyroidectomy were included in the present study. They were
divided into two groups: Group I: 13 patients with
histologically verified thyroid carcinoma (8 papillary, 2
papillary/follicular, 3 medullary carcinomas) and Group II:
13 patients with benign nodular thyroid. The control group
(Group III) consisted of thirteen age-matched healthy
volunteers free of thyroid disease. All patients underwent
measurement of intracellular cytokine detection in CD4* and
CD8* T-cells of peripheral blood mononuclear cells (PBMC)
by flow cytometry before undergoing surgery. Results: No
significant differences were found in the cytokine production
pattern between thyorid cancer and nodular thyroid disease
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or the control group. On the other hand, benign nodular
disease, in comparison to the control group, showed a
significant increase of CD8" cells producing TNF-a, IFN-y
and IL2/IFN-y. Conclusion: According to our data, no
change in the cytokine production pattern can be detected in
blood lymphocytes of patients with thyroid carcinoma.
Remarkably, benign nodular disease showed increased
production of cytokines associated with cellular immunity by
cytotoxic T-cells. This suggests that the immune system
responds to benign transformation of thyroid cells, a
response that may be impaired by malignant cells.
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118-HYDROXYLASE-INHIBITOR
['®F]JFETO FOR VISUALIZATION/
VERIFICATION OF ADRENOCORTICAL
TUMOUR MASSES IN POSITRON
EMISSION TOMOGRAPHY

H. Duan, M. Schuetz, W. Wadsak, M. Mitterhauser,
L. Key Mien, B. Niederle, A. Gessl, R. Dudczak,
K. Kletter and G. Karanikas

Departments of Nuclear Medicine and Surgery — Section of
Endocrine Surgery, Medical University of Vienna, A-1090
Vienna, Austria

We aimed to investigate the novel PET radiopharmaceutical
['8F]FETO, an 11B-hydroxylase-inhibitor, in patients with
adrenocortical masses. Twenty-five patients (14 females and
11 males, aged 15-72 years) with adrenocortical lesions (n=22,
verified by CT and/or MRI) or as follow-up after
adrenocortical carcinoma (ACC, n=3) were included in the
present study. Dynamic and whole body images were
performed after administration of 370 MBq ['8F]FETO. Visual
interpretation, as well as semi-quantitative analysis using
standardised uptake values (SUVs) was conducted.

In 19 out of 25 patients, ['®F]JFETO uptake was massive
in adrenal lesions, pronounced in contralateral adrenals and
moderate in liver. In 2/25 patients, FETO showed intense
bilateral accumulation (CT/MRI negative), one with
adrenogenital syndrome, the other with bilateral hyperplasia
(histologically verified). In follow-up of the three patients
with ACC, FETO revealed one liver metastasis of ACC
(inconclusive in CT/MRI, verified by histology). A patient
with an adrenocortical lesion verified by CT/MRI was true
negative in the FETO PET scan (rhabdomyosarcoma,
verified by histology). The median SUV of adrenal masses
was 224 (range 8.3-41.1), of contralateral adrenocortex 15.8
(range 8.1-23.7), and of liver 2.9 (range 2.0-4.1). No
significant difference was found between the median SUV
of biochemically active (n=10, median SUV 21.0) and non-
active adrenocortical lesions (n=11, median SUV 23.1).

Due to the intense uptake of ['®F]JFETO in the adrenal

masses, a clear tumour visualization was achieved. FETO is
an excellent imaging tool for the visualization of benign
adrenocortical diseases, as it visualizes adrenal adenomas as
well as hyperplasia.
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IBF.FLUOROAZOMY CINARABINOSIDE

(FAZA) IN PATIENTS WITH CERVICAL

CANCER FOR DETECTION OF HYPOXIA AREAS
IN POSITRON EMISSION

TOMOGRAPHY - A PILOT STUDY

H. Duan, M. Schuetz, S. Kommata, D. Lukic,
E. Maldonado-Gonzalez, P. Angelberger, R. Schoen,
R. Dudczak, K. Kletter, B. Bachtiary and G. Karanikas

Departments of Nuclear Medicine and
Radiotherapy/Radiobiology, Medical University of Vienna,
and Austrian Research Centers Seibersdorf, Austria

Background: Hypoxia has emerged as an important factor in
tumour biology and response to cancer treatment. 'SF-
fluoroazomycinarabinoside ('8 FAZA) was recently introduced
as a novel hypoxia tracer. The aim of our study was to
evaluate the potential value of FAZA in visualisation of
tumour hypoxia and in the individual treatment planning of
patients with cervical cancer. Materials and Methods: Twelve
patients (mean age, 53 years) with cervical carcinoma (T2Nx
or TxN1) were included in our study. In addition to their
routine pre-therapeutical staging, 'SFAZA PET was
performed before, during (short before brachytherapy) and
three months after radio-chemotherapy. The patients were
scanned subsequently by the administration of 370 MBq
IBFAZA (dynamic scan) and 1, and 2 hours afterwards (static
scan). Any tumour visualisations by FAZA were judged as
hypoxic area. Standardized uptake values (SUV) and ratios to
normal tissue (muscle) were calculated. Results: In the initial
static scan (before therapy), 5 out of 12 patients showed
hypoxic areas in the tumour side (SUV range: 1.6-2.6; T/M
ratio range: 1.2-3.6). No hypoxic areas were found in the
remaining 7 patients nor in the initial nor in the follow-up
scans. Four out of the 5 positive patients showed a decreased
FAZA uptake during the therapy (short before brachytherapy)
(SUV range: 1.4-1.9; T/M ratio range: 1.2-2.1) and a further
reduced accumulation after the radio-chemotherapy (SUV
range: 1.1-1.9; T/N ratio range: 1.0-2.3). One patient showed
no change in hypoxic areas neither during the therapy nor in
the follow up scan. In contrast to the other patients, this
patient was a non-responder to radio-chemotherapy.
Discussion: According to our preliminary results, 'SFAZA
PET is able to visualise hypoxic tissue in cervical cancer.
Following the time course of tumour oxygenation by FAZA
scans as in our study could be a potential tool in treatment
planning.
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ALKALINE SPHINGOMYELINASE (NPP7)
AND ITS IMPLICATIONS IN INTESTINAL
TUMORIGENESIS AND INFLAMMATION

Rui-Dong Duan

Biomedical Centre B11, Institution of Clinical Sciences,
University of Lund, S-221 84 Lund, Sweden

Alkaline sphingomyelinase (Alk-SMase) is an enzyme
expressed in the intestinal mucosa and human liver. It is an
ectoenzyme localized on the surface of the cell plasma
membrane and is released into the intestinal lumen and bile
by both bile acids and trypsin. The enzyme belongs to
nucleotide pyrophosphatase/phosphodiesterase (NPP) family
with specific activities against phospholipids including
sphingomyelin, platelet-activating factor (PAF), and
lysophosphatidylcholine. The enzyme generates the
antiproliferative molecule ceramide, inactivates PAF, and
competes with phospholipase D and reduces the formation of
lysophosphatidic acid. Expression of the enzyme is inhibited
by a high fat diet and stimulated by water-soluble fiber
psyllium and also by some anti-inflammatory drugs such as
5-ASA and ursodeoxycholic acid. The levels of the enzyme
in the intestinal mucosa are positively correlated with caspase
3, the key enzyme responsible for apoptosis. In vitro studies
showed that alk-SMase inhibits cell proliferation in a dose-
dependent manner accompanied by a reduction of
sphingomyelin and formation of ceramide. Development of
human colonic adenocarcinoma is associated with a
progressive reduction of alk-SMase activity. Such reductions
have also been identified in human hepatic diseases such as
primary sclerosing cholangitis and steatosis, which increase
the risk of liver cancer. The results above indicate that alk-
SMase may serve as a tumour suppressor in both colon and
liver.

By analysing alk-SMase in cancer cell lines and biopsy
samples, we identified two aberrant forms of alk-SMase
mRNA in human colon and liver cancer. The formation of the
aberrant forms are caused by a skipping of one exon at the
splicing level, resulting in destruction of the substrate binding
sites and total inactivation of the enzyme. The findings provide
a molecular background for the reduced enzyme activity found
previously in cancer tissues.

We have developed a method to express the recombinant
alk-SMase with full activity in yeast cells. We are also able
to increase alk-SMase activity 2- to 4-fold through a single
site mutation based on a 3-D structure predicted by molecular
modulation. In studies with a rat ulcerative colitis model
induced by dextran sulfate sodium, we found that injection of
the yeast-expressed human alk-SMase in the colon
significantly reduced the inflammation score and the
expression of TNF-alpha. Histological examination showed
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that alk-SMase protected the colonic membrane from
inflammatory destruction.

In conclusion, alk-SMase may play important roles in
protecting both colon and liver from tumorigenesis. The
recombinant enzyme may be used as a protein therapeutic tool
to replace the mutant enzyme in cancer and inflammatory
conditions.
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BLOOD OUTGROWTH ENDOTHELIAL CELL-
BASED DELIVERY OF CANCER GENE THERAPY

Arkadiusz Z. Dudek

Division of Hematology, Oncology and Transplantation,
University of Minnesota, Minneapolis, MN, USA

Angiogenesis and postnatal vasculogenesis are two processes
involved in the formation of new vessels, an essential
requirement for tumor growth and metastasis. We isolated
endothelial cells from human blood mononuclear cells by
selective culture. These blood outgrowth cells express
endothelial cell markers and respond correctly to functional
assays. To evaluate the potential of blood outgrowth
endothelial cells to construct functional vessels in vivo, NOD-
SCID mice were implanted with Lewis lung carcinoma cells
subcutaneously. Blood outgrowth endothelial cells were then
injected through the tail vein. Initial distribution of these cells
occurred throughout the lung, liver, spleen, and tumor vessels,
but 48 hours after injection they were only found in liver and
tumor tissue. By day 24, they could mostly be found in tumor
vasculature and this tumor selectivity correlated with an
increase in tumor vessel counts as compared with control
injections. We engineered blood outgrowth endothelial cells to
deliver an angiogenic inhibitor directly to tumor endothelium
by transducing these cells with the gene for human endostatin,
and the soluble receptor for vascular endothelial growth factor.
These cells maintained an endothelial phenotype and
decreased tumor vascularization and tumor volume in a
subcutaneous murine tumor model, as well as in spontaneous
orthotopic breast cancer and glioma models. We conclude that
blood outgrowth endothelial cells have the potential for tumor-
specific delivery of cancer gene therapy.
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LARGE MULTIVALENT IMMUNOGEN VACCINE IN
PATIENTS WITH METASTATIC MELANOMA

Arkadiusz Z. Dudek
Division of Hematology, Oncology and Transplantation,

University of Minnesota, Minneapolis, MN, USA

Metastatic melanoma is an incurable malignancy with a median
survival of 6-8 months. While melanoma is refractory to most
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chemotherapy drugs, its growth may be regulated by immune
mechanisms as shown by the rare occurrence of spontaneous
remissions, the presence of cytotoxic tumor infiltrating
lymphocytes (TIL) in resected tumors, and the demonstration
of TIL cytotoxicity toward autologous tumor cells in vitro.
Notably, interferon (IFN)-02b and interleukin (IL)-2 have
demonstrated modest efficacy in the treatment of advanced
melanoma. Phase II studies using biochemotherapy for the
treatment of metastatic melanoma resulted in response rates of
~50% , median time to disease progression of 5 months and an
extended median survival of approximately 12 months. These
results are consistent with the notion that progression of
melanoma can be affected by immune stimulation.

Therapeutic benefit has also been demonstrated recently for
vaccines in metastatic melanoma. There are various strategies
for development and administration of tumor vaccines
including those generated from tumor-derived peptides,
irradiated autologous tumor cells, allogeneic cell lysates,
dendritic cells, and gene-modified tumor or dendritic cells. A
novel approach for vaccine-induced augmentation of tumor-
specific cytotoxic T lymphocyte (CTL) responses has been
developed utilizing cell-sized (5-um diameter) latex or silica
microspheres that function as a solid support for tumor antigen
presentation. These artificial antigen-presenting cells are
termed large multivalent immunogen (LMI).

A phase II study of autologous LMI vaccine for the
treatment of stage IV melanoma has been completed.
Vaccine production involved isolating tumor cell membranes
obtained from melanoma specimens which were then
attached to microspheres. Eligible patients were randomly
assigned to one of three treatment groups, in cohorts of three
to ensure balanced samples between treatment groups in each
stratum. Group 1 received LMI; Group 2 received
cyclophosphamide and LMI; and Group 3 received
cyclophosphamide, LMI, and IL-2. LMI were coated with
autologous tumor cell membrane. Patients received LMI
(1x107, 5—um silica spheres) vaccination by intradermal
injection beginning on day 1 and continuing at 4-week
intervals until the supply of tissue for producing additional
doses of LMI vaccine was depleted. Cyclophosphamide
infusions at 300 mg/m?/d were given intravenously 7 days
before vaccine. IL-2 infusions at 1.75x10° TU/m?/d were
given subcutaneously 5 days after each LMI administration
for 1 week (i.e., days 6-12, 34- 40, etc.). This trial evaluated
the safety of LMI. No grade 4 toxicities (by NCI CTCAE v
3.0) were observed in any arm. Patients with malignant
melanoma had median overall survival time of 15.4 months
(95%; CI>7.99) and median overall time to disease
progression of 2.8 months (95% CI: 1.87, 6.25). One patient
with melanoma had documented partial response (by
RECIST criteria). Multiple regression analysis showed that
the number of LMI doses was inversely correlated with risk
of death. Based on our results that demonstrate the safety

and tolerability of LMI vaccine, further development of this
therapy in the allogeneic setting is now being performed in a
randomized placebo-controlled study.
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EARLY PREDICTION OF OSTEOSARCOMA
HISTOLOGIC RESPONSE BY 18F-FDG PET:
PRECLINICAL EVALUATION

IN AN ORTHOTOPIC RAT MODEL
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*Both authors contributed equally to this work

The assessment of osteosarcoma response to neoadjuvant
chemotherapy is performed after surgical resection of the
primary tumor by histological analysis according to a method
described by Huvos. The purpose of this study was to evaluate
whether 18F-FDG PET could be a non-invasive surrogate of
histopathological analysis and enable an early identification of
response to neoadjuvant chemotherapy in osteosarcoma.

Rat orthototopic osteosarcoma model was used. Animals
with well-established tumors were examined using 18F-FDG
PET before being divided into a control and ifosfamide-treated
group (n=10 animals/group). After two cycles of
chemotherapy, all the animals were submitted to a second
18F-FDG PET exam. Tumors were then submitted to
histological analysis. Image reconstructions of FDG PET were
analysed semiquantitatively by using a volume of interest
(VOI)-based method. Metabolic and histological responses to
chemotherapy were compared. Histological analysis classified
the rats from the control group as non-reponders, whereas
animals from the ifosfamide-treated group were classified as
partial (n=5) and good responders (n=5). Data analysis showed
that the SUV Max value of the 18F-FDG PET performed after
two cycles of chemotherapy correlated to the histological
classification (p<0.01). We showed that an SUV Max <15
corresponded to a good responder, 15<SUV Max<20 to a
partial responder and SUV Max>20 corresponded to non-
responder. Moreover, analysis established that a 40%
diminution of SUV Max between PET 1 and 2 is the cut-off
value to distinguish a partial response from a good response
to chemotherapy, with a specificity and sensitivity of 100%.
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Semi-quantitative 18F-FDG PET using the SUV parameters
seems to be able to predict the response to chemotherapy
earlier than histological analysis.
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ROLE OF COLLAGEN- AND LAMININ-BINDING
INTEGRINS IN LIVER METASTASIS

Johannes A. Eble

Center for Molecular Medicine, Department of Vascular
Matrix Biology, Excellence Cluster Cardio-Pulmonary
System, Frankfurt University Hospital, Frankfurt, Germany

Integrins, a versatile family of cell adhesion molecules, not
only mediate the anchorage of cells within their surrounding
extracellular matrix (ECM) but also act as important signal
transduction molecules. Thus, they trigger a variety of
matrix-induced cell functions, such as adhesion, force
transmission, migration, differentiation, survival and
apoptosis. In a physiological context, these integrin-mediated
cell functions are vital. However, tumor cells also use
integrins, albeit in an altered expression pattern, to
disseminate from the primary tumor node through the
interstitial stromal tissue and to penetrate the basement
membrane, thus intra- and extravasating, and eventually
colonizing distant organs.

The interstitial stroma tissue is rich in fibril-forming
collagens, among them collagen I. The network-forming
collagen IV and laminins are abundant constituents of the
basement membrane. Hence, interactions of tumor cells with
these matrix components via collagen- and laminin-binding
integrins is of major importance in metastasis and may be a
target for anticancer therapy.

The use of novel RGD-independent inhibitors of collagen-
and laminin-binding integrins from snake venoms were tested
for their ability to prevent tumor cells from extravasating liver
sinusoids in an in vivo model. By comparison with in vivo
models, the role of collagen- and laminin-binding integrins in
the metastatic cascade could be defined. This may lead to new
ways to curb metastasis.

182

CYTOTOXICITY, DNA-BINDING PROPERTIES AND
ANTIBACTERIAL ACTIVITY OF METAL-
SPARFLOXACINATO COMPLEXES
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3Department of General and Inorganic Chemistry, Faculty of
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GR-54124 Thessaloniki, Greece

Quinolones or quinolonecarboxylic acids are a group of
synthetic antibacterial agents that effectively inhibit DNA
replication and are commonly used as treatment for many
infections (1). Sparfloxacin (=Hsf), a third-generation quinolone
antimicrobial drug, is mainly used for the treatment of acute
exacerbations of chronic bronchitis and community-acquired
pneumonia (2). Sparfloxacin presents increased activity against

Gram-positive species such as Streptococcus pneumoniae and

Staphylococci. It has good bioavailability and its long half-life

permits once-daily dosing, which may contribute to improved

adherence to therapy and cost-effectiveness. DNA gyrase

(topoisomerase II) and topoisomerase IV are targets of

sparfloxacin against Str. pneumoniae and Staph. aureus (3, 4).
We present the structural and biological properties of the

copper-sparfloxacinato complexes in the absence or presence

of the N-donor heterocyclic ligands 2,2’-bipyridine or 1,10-

phenanthroline as well as of the binary sparfloxacinato

complexes with diverse transition metal ions. The antibacterial
activity of the complexes against three microorganisms is
presented and their DNA-binding behavior is evaluated.

Additionally, some complexes have been tested as potential

anticancer agents against human leukemia cell line HL-60

(peripheral blood human promyelocytic leukemia) and the

cytotoxic effects are reported.

This work was supported by the ELKE Kapodistrias.

1 I. Turel, Coord. Chem Rev 232: 27-47, 2002.

2 Efthimiadou EK, Sanakis Y, Raptopoulou CP, Karaliota A,
Katsaros N and Psomas G: Bioorg Med Chem Lett /6:
3864-3867, 2006.

3 Efthimiadou EK, Katsarou ME, Karaliota A and Psomas G:
J Inorg Biochem 702: 910-920, 2008.

4 Efthimiadou EK, Karaliota A and Psomas G: Bioorg Med
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Magnetic resonance imaging (MRI) is a non-invasive clinical
imaging technique, which relies on the detection of NMR
signals emitted by hydrogen protons in the body placed in a
magnetic field. MRI contrast agent (CA) is a unique class of
pharmaceuticals that enhances the image contrast between
normal and diseased tissue, and indicates the status of organ
function or blood flow after administration, by increasing the
relaxation rates of water protons in the tissue, in which the
agent accumulates. Contrast agents are being used in MRI
since 1983 when the first injection of gadolinium (Gd) DTPA
was performed in men (1). Since then CA have gained great
acceptance. They function by shortening of T1-relaxation
time, thereby increasing signal intensity (SI) (positive contrast
enhancement).

Conceptually, antibodies or other tissue-specific molecules
may be combined with paramagnetic centers to provide
disease-specific MRI agents. The challenge with regard to
delivering sufficient quantity of paramagnetic label is
substantial. On that front, we have synthesized a series of
gadolinium conjugates with Colchicine, Taxol™ and Thyroxin
(Figure), known for their tubulin- and hormone receptor-
binding properties respectively, targeting the discovery of
novel, cancer specific CA. Cytotoxicity and relaxation time
measurements have been performed for all these new
complexes.
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1 Caravan P, Ellison JJ, McMurry TJ and Lauffer RB:
“Gadolinium(II) Chelates as MRI Contrast Agents:
Structure, Dynamics, and Applications”. Chem Rev 99:
2293-2352, 1999.
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MELANOMA CELLS REMEMBER
THEIR ORIGINS

Ossia M. Eichhoff!, Keith S. Hoek!, Natalie C. Schlegel',
Marie Zipser!, Silvio Hemmi? and Reinhard Dummer!
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Human primary and metastatic melanoma lesions frequently
show heterogeneous staining pattern for melanocytic marker
genes (e.g. Tyr, Melan-A). Cell cultures derived from
metastases also show variable expression for these markers,
and microarray analyses reveal two major expression
signatures present in melanoma cell line libraries. One
signature (proliferative) shows up-regulation of genes
involved in melanocytic differentiation, while the other
(invasive) shows up-regulation of factors involved in
modifying the extracellular environment. These expression
profiles correlate with phenotypic characteristics of
proliferation, motility and growth factor sensitivity. We
believe that expression of the melanocytic master-regulator
Mitf is critical to the phenotype. Indeed, interruption of Mitf
expression via siRNA reduced growth factor susceptibility
by 60%, a characteristic of the invasive phenotype. We have
derived a model in which melanoma cells may switch
between proliferation and invasion to drive disease
progression. Here we interpret a clinical case (thick primary
and metastasis to the gall bladder) in the context of our
phenotype switching model. Both primary and metastatic
lesions show heterogeneity of staining for melanocytic
markers, an aspect explained by our model. However, we
also show evidence for microenvironment-dependent
behaviour in the metastasis which demonstrates that
programs reminiscent of healthy melanocytes may yet be
recalled by melanoma cells. Melanoma cells encountering
basal membrane structures in distal locations seek isolation
from their peers and re-express dendritic structures. These
are in vivo behaviours which are often reported to be lost
during progression.
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CONCURRENT VERSUS SEQUENTIAL
CHEMORADIOTHERAPY IN LIMITED-DISEASE
SMALL-CELL LUNG CANCER:

A RETROSPECTIVE COMPARATIVE STUDY
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Introduction: Patients with limited-disease (LD) small-cell
lung cancer (SCLC) received palliative treatment with
chemotherapy (CT) or chemotherapy combined with
radiotherapy. The treatment schemes with curative intention
were sequential and concurrent chemoradiotherapy, both
combined with prophylactic cranial irradiation (PCI). It is
unclear which scheme is superior: sequential or concurrent
chemoradiotherapy. Methods: Patient-, treatment- and
outcome-related items were retrospectively assessed. Up till
2001, LD-SCLC patients received 4-5 cycles of
cyclophosphamide, doxorubicin and etoposide. In cases of
no complete response, either radiotherapy was given in 13
fractions of 3 Gy (CT-RT group) or no RT (CT group).
After complete remission, radiotherapy was given in 16
fractions of 2.5 Gy, concurrently with PCI in 15 fractions
of 2 Gy (SCT-RT group). From 2001, patients received 4-5
cycles of cisplatin and etoposide concurrently with
radiotherapy in 25 fractions of 1.8 Gy. PCI was applied to
patients with complete remission (CCT-RT group). Primary
endpoints were median survival time (MST) and overall
survival (OS); secondary endpoints included causes of
death and frequency of metastases. Results: Median
survival times of CT, CT-RT, SCT-RT and CCT-RT schemes
were 8.1, 12.5, 14.0 and 21.8 months, and the 5-year OS
was 3.5, 4.8, 10.5 and 26.9%, respectively. The cause of
death of SCT-RT and CCT-RT patients was tumor related
in 76.3% and 89.3% of the patients, respectively. Brain
metastasis frequencies after PCI in SCT-RT and in CCT-RT
patients were 16.4% and 8.7%, respectively. Conclusion:
CCT-RT results in longer MST and higher OS than SCT-
RT, CT or CT-RT.
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EFFECT OF NANO-FRUIT-CAFE ON THE
EXPRESSION OF ONCOGENES AND TUMOR
SUPPRESSOR GENES

L4szl6 Szabd!, Istvan Kiss?, Zsuzsanna Orsés? and Istvdn
Ember?

ICrystal Institute, Eger;
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Fruit Café is a ground mixture of dried fruits and fruit seeds,
intended for use in regular coffe-maker, to produce a high-
flavonoid containing drink — a healthy alternative for coffee.
Our earlier animal experiments demonstrated the cancer
preventive effect of Fruit Café by using gene expressions as
early biomarkers, and also in experiments with transplanted
tumors.

The Fruit Café has been further developed by applying a
nano-grinding technology, in order to reach a smaller particle
size. This lead to an increased flavonoid content, and
preparation of the drink became easier.

In the present study we examined the effect of this new
Nano-Fruit-Café on the expression of oncogenes and tumor
suppressor genes, in order to make a first evaluation of its
possible cancer preventive characteristic.

Male CBA/Ca mice were intraperitoneally treated with
Nano-Fruit-Café, with the body weight equivalent of the
suggested human doses for everyday consumption. At different
time points (5, 10, 15, 30 minutes, 1, 3, 6, 12, 18 and 24
hours) after the ip. injection the animals were overnarcotized,
and RNA was isolated from their liver, spleen, kidneys, lung,
thymus, bone marrow and lymph nodes. The RNA was blotted
onto Hybond N+ membranes and hybridized with
chemiluminescently labeled probes for c-myc, p53, Ha-ras,
Ki-ras and Bcl-2 genes.

The expression pattern of the studied oncogenes and
suppressor genes indicated a potential cancer chemopreventive
effect for the new flavonoid containing drink. If these
anticarcinogenic characteristics will be confirmed by using
transplanted and chemically induced models, its widespread
production and consumption might contribute to the
chemopreventive strategies against cancer.
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CAN WE INCREASE CD34+ STEM CELL NUMBERS
IN CIRCULATING PERIPHERAL BLOOD USING
NATURAL COMPOUNDS IN ANIMALS?

L. Ember', L. Szab6?, I. Kiss!, T. Varjas' and Z. Gy6ngyi!

"University of Pécs — Medical School, Institute of Public
Health Medicine. Szigeti str. 12. Pécs;
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Stem cells were isolated from embryonic umbilical cord and
various tissues (spleen, liver, lung, bone marrow, fat tissue) of
CBA/Ca inbred H-2* mice. Mice were treated with a mixture
of  natural components (Antrodia  camphorate,
Aphanizomenon, Fucoidan, Ganoderma lucidum, Zea mays,
Lycium, cartilage of shark, hempseed and chlorophyll) to test
its effect on stem cells. In every group, 6 male and female 4-
6 week old mice were treated intraperitoneally with the
mixture. After 1, 2, 3, 6, 18 and 24 h, CD34+ cells in
peripheral blood were measured by flow cytometry and the
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expression of several marker genes was also determined (p53,
bcl-2, Ha- and K-ras, c-myc), in the various tissues. It was
observed that stem cells from fat tissue and possibly from
other sources may be activated.
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P38 MAP KINASE AS A POSSIBLE BIOMARKER OF
EXPOSURE TO POLYCYCLIC AROMATIC
HYDROCARBONS

Istvdn Ember!, Istvan Arany?, Edit Nddasi®, Timea Varjas'
and Zoltdn Gyongyi!

"University of Pécs Medical School Department of Public
Health, Pécs, Hungary;

?Department of International Medicine Division of
Nephrology, University of Arkansas for Medical Sciences,
Markham Little Rock, AR, USA;

3Quintiles Magyarorszdg, Budapest, Hungary

Health risk prediction and prevention of environmental
diseases are highlighted topics of modern age. MAP kinases
play a role in mitogenic and stress responses. In this manner,
they could be appropriate candidates as biomarkers in the field
of chemical carcinogenesis research. Polycyclic aromatic
hydrocarbons (PAHs) are potent and abundant environmental
carcinogens. Elevated expression of MAP (mitogen-activated
protein) kinases may indicate tumour initiation, but also
carcinogenic exposure. Some of them have also proven to be
mutagenic. DMBA (7,12-dimethylbenz(alpha)anthracene) and
1-NP (1-nitropyrene) are important members of PAHs with
carcinogenic potential. Since the family of MAP kinases play
a role in diverse cellular events as proliferation and apoptosis,
genes from that group could be candidates as biomarkers of
exposure to chemical carcinogenes.

In the family of MAP kinases we focused on the activity of
P38 protein. Rats, which are sensitive to chemical carcinogens,
were administered with DMBA and 1-NP and the activity of
P38 was detected in white blood cells by flow cytometry. Our
results do not preclude that the activity of P38 could be a
possible biomarker of exposure to chemical carcinogens, but
further research is needed for verifying this aspect.
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THE CO-EXPRESSION OF JNK INTERACTING
PROTEIN JIP-1 AND INSULIN LIKE FACTOR II CAN
BE DISSOCIATED IN WILMS TUMOUR LINES BUT
NOT IN PRIMARY WILMS TUMOURS

Wilhelm Engstrom

Division of Pathology, Department of Biomedical Sciences
and Veterinary Public Health, Faculty of Veterinary
Medicine, Swedish University of Agricultural Sciences, PO
Box 7028, 75007 Uppsala, Sweden

JNK interacting Protein 1 (JIP-1) is an important scaffolding
protein in the JNK signalling pathway. It is also believed to
play a role in the mediation of mitogenic messages from the
plasma membrane to the cell interior. Previous studies suggest
that the JIP-gene is co-regulated with the insulin like growth
factor II (IGF II) gene, thereby contributing to the growth
stimulatory effects of this potent growth factor. The striking
co-expression of these two genes was found in murine fetuses
as well as in primary human embryonic tumours. When ten
primary Wilms Tumours were examined, the two genes
showed a high degree of co-variation in the sense that high
expression of IGF II was followed by high expression of JIP-
1 and vice versa. However when the human Wilms Tumour
cell line WCCS-1 was examined, a very modest intrinsic
expression of IGF II was accompanied by a high expression
of JIP-1. When exogenous IGF I was added, (which has
previously been shown to induce apoptosis in this cell line),
the JIP-expressiowas reduced to barely measureable levels.
This data suggests that JIP-1 has a more complex role in the
regulation of proliferation as well as programmed cell death.
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QUANTITATIVE MEMBRANE PROTEOMICS
APPLYING NARROW RANGE PEPTIDE
ISOELECTRIC FOCUSING FOR STUDIES OF
SMALL CELL LUNG CANCER RESISTANCE
MECHANISMS

Hanna Eriksson'?, Johan Lengqvist'?, Joel Hedlund?,
Kristina Uhlén’, Lukas M Orre'?, Bengt Bjellqvist’, Bengt
Persson*®, Janne Lehtio!'? and Per-Johan Jakobsson'?

Karolinska Biomics Center, Karolinska University Hospital,
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Drug resistance is often associated with up-regulation of
membrane-associated drug efflux systems, and thus global
membrane proteomics methods are valuable tools in the search
for novel components of drug resistance phenotypes. Herein
we have compared the microsomal proteome from the lung
cancer cell line H69 and its isogenic Doxorubicin-resistant
sub-cell line H69AR. The method used includes microsome
preparation, iTRAQ labeling followed by narrow range peptide
isoelectric focusing in an immobilized pH-gradient (IPG-IEF)
and LC-MS/MS analysis. We demonstrate that the microsomal
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preparation and iTRAQ labeling is reproducible regarding
protein content and composition. The rationale using narrow
range peptide IPG-IEF separation is demonstrated by its
ability to: i) lowering the complexity of the sample by 2/3
while keeping high proteome coverage (96%), ii) providing
high separation efficiency and iii) allowing for peptide
validation and possibly identifications of post transcriptional
modifications. After analyzing 1/5 of the IEF fractions
(effective pH range 4.0-4.5), a total of 3704 proteins were
identified, among which 527 were predicted to be membrane
proteins. One of the proteins found to be differentially
expressed was Serca 2, a calcium pump located in the ER
membrane that potentially could result in changes of apoptotic
response towards Doxorubicin.

191

CURRENT STATUS OF FECAL TUMOR M2
PYRUVATE KINASE IN COLORECTAL CANCER
SCREENING
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and Marburg, Giessen;
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Introduction: Colorectal cancer is a disease with major impact
on public health and public health costs. Colonoscopy is
currently supposed to be the best screening tool for colorectal
cancer. However, the acceptance of this method is very poor,
although it has been included in screening programs in the
German health system since 2002. Thus, evaluation of
additional screening tools seems to be of great interest.
Recently, testing for fecal occult blood, genetic alterations or
alterations in tumor metabolism (e.g. Tumor M2-PK) is under
investigation. Tumor M2 Pyruvate Kinase: The use of M2-PK
measurement in the feces has been reported in several studies
to date. The data of these studies were analysed and critically
reviewed. All available studies demonstrated a good
performance of Tumor M2-PK in CRC screening, with an
overall sensitivity ranging from 68.8% to 91.0%, and an
overall specificity ranging from 71.9% to 100%. It might even
be of some use in detection of larger adenomas, yet its
sensitivity for adenomas is far lower (25.8-61.5%, depending
on size). It should not be used for CRC screening in patients
with inflammatory bowel disease since false-positive results
can be expected in up to 90% (due to proliferation of epithelial
cells and leucocytes in the inflammatory area). Since IBD
patients, however, are subject to endoscopic surveillance
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anyway, they are not part of the population to be included in
general CRC screening programs. Furthermore, a clear
correlation between Tumor M2-PK levels in the feces and the
stage of the tumor according to the Dukes’ classification was
demonstrated. Additionally it was noted that Tumor M2-PK
level reduction is associated with successful surgical
intervention. Other non-invasive screening tests: At the present
time, the fecal occult blood test is still most commonly used as
a non-invasive screening parameter for colorectal carcinoma.
Yet fecal occult blood testing seems to be inferior, with a
reported sensitivity of 40% for CRC and <20% for larger
adenomas. Despite the improvement of diagnostic
performance of FOBT obtained by immunological methods
(iFOBT), one major limitation remains the fact that many
carcinomas do not bleed at all or bleed only intermittently.
Another available non-invasive screening method for CRC is
testing for genetic alterations. Yet, the major shortcomings of
this screening tool are its high costs, time consuming and
tedious sample preparation, and the very limited handling and
shipping time of the feces. Conclusion: Concerning handling,
effectiveness and costs, fecal M2-PK therefore seems to be
good for large-scale screening of colorectal carcinoma and
should be recommended for inclusion in large-scale screening
programs.
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THE RESPONSE OF THE CENTRAL NERVOUS
SYSTEM TO IONIZING RADIATION: A
CHALLENGE FOR RADIOBIOLOGY
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Ionizing radiation remains a major treatment modality for
primary and metastatic tumours of the central nervous system
(CNS) however the potential for injury to normal, non-targeted
critical CNS structures limits the dose used in radiotherapy.
Although the sequential histological changes associated with
radiation injury have been well characterized, the cellular and
biochemical processes responsible for the expression of
radiation-induced CNS injury remain poorly defined,
particularly at low doses. Much of the radiobiology efforts has
been focused on the radiation response of the vascular
endothelial cells and on cells of the oligodendrocyte lineage
which remain the major cell type candidate for radiation
induced demyelination and necrosis. However, not only the
vasculature and glial progenitors are irradiated but also
astrocytes, microglia, neurons and neural stem cells. Indeed
the CNS is comprised of a number of disparate phenotypes
networking to form a highly integrate system. Thus, the
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implication of this nature of the CNS and its reliance on cell-
cell interaction is that endocrine, paracrine, juxtacrine and
contact-mediated processes should play a key role in the
transmission of signals after irradiation and in the development
of late effects. The purpose of this talk is to critically
summarize the available information on the mechanisms
responsible for the development of radiation-induced CNS
injury and to suggest a framework for future research in this
field. In addition, some experimental results on cell
communication with normal and tumoural cells will be
presented.

This work was partially supported by the NOTE IP 036465
(FI6R), Euratom specific programme for research and training
on nuclear energy, 6th FP of the EC.
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Nucleoprotein structures at chromosome ends, telomeres,
protect chromosomes from degradation and fusions, and
prevent natural chromosome ends from being recognized as
chromosome breaks by repair mechanisms. The protective
function of telomeres depends on maintenance of a certain
minimum length of their DNA composed of (TTAGGG)n
repeats (in vertebrates) and on telomere-associated proteins,
which together constitute protective (capping) structures on
telomeric DNA. Replicative shortening of telomeres or
dysfunction of associated proteins results in genome
instability.

In human cells, telomere maintenance is typically achieved
by telomerase, a nucleoprotein enzyme complex elongating
telomeres by reverse-transcription mechanism. In the absence
of telomerase, an alternative mechanism associated with
homologous recombination can be activated, which is called
ALT (alternative lengthening of telomeres).

Since the major part of the telomere is folded in
nucleosomes, forming a specific heterochromatin structure,
epigenetic mechanisms can be involved in maintenance of
telomere length homeostasis. Indeed, recent experimental
studies have shown telomere length changes induced by
changed levels of heterochromatin marks (including DNA
methylation, H3K9me3 and H4K20me3). Telomere function
is thus apparently tightly linked to chromatin architecture, and
analysis of the contribution of other factors involved in

chromatin dynamics is of special interest to current telomere
biology.

Many of the chromatin structural changes are mediated by

the large and diverse superfamily of HMG (high mobility
group) proteins, including the HMGB-type proteins. In our
study, we analyze the effect of a deficiency of HMGB1 protein
in mouse embryonic fibroblasts (MEFs) derived from normal
and HMGB 17~ knockout mice. We report a significantly lower
telomerase activity, changes in telomere lengths, and increased
occurrence of cytogenetic abnormalities in HMGB 17~ MEFs
relative to the parental cell lines. Analyses of molecular causes
of these effects identified HMGBI as a telomerase-interacting
factor.
This research was supported by the Grant Agency of the
Czech Republic (project no. 204/08/1530), the Czech Ministry
of Education (MSMO0021622415) and the Czech Academy of
Sciences (AV0Z50040507 and AV0Z50040702).
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CANCER SECONDARY PREVENTION
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Objectives: Atrophic gastritis (mainly resulting from long-
standing Helicobacter pylori infection) is a major risk factor
for (intestinal-type) gastric cancer development. The
extent/topography of atrophic changes significantly correlate
with the degree of cancer risk. We previously proposed a new
system for reporting gastritis in terms of staging (the OLGA
staging system). Gastritis staging arranges the histological
phenotypes of gastritis along a scale of progressively
increasing gastric cancer risk, from the lowest (stage 0) to the
highest (stage IV). In this study, we first tested the OLGA
staging system in populations with different cancer risk.
Secondly, we validated the staging system in a prospective
cross-sectional study considering a large series of Italian
patients. Materials and Methods: Mapped gastric biopsies
were obtained from 755 dyspeptic adults, from 8 worldwide
geographic areas (484 Italian) with different gastric cancer
risk. Gastric atrophy was assessed according to internationally
validated criteria. Gastric stage was established according to
the OLGA staging system. Results were presented as stage
(including antral and corpus atrophy scores) and Helicobacter
pilory status. Results: The most prevalent gastritis stages were
0 to II. In populations at different cancer risk, the gastritis
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OLGA stage mirrored the gastric cancer incidence.
Helicobacter pilory infection was associated with a higher
gastritis stage incidence. In the Italian series, benign
conditions (including duodenal ulcers) consistently clustered
in stages O-II, whereas all neoplastic (invasive and non-
invasive) lesions clustered in stages III-IV. Conclusion: OLGA
gastritis staging, combined with Helicobacter pilory status,
provided clinically relevant information on the overall status
of the gastric mucosa with implications for prognosis, therapy
and management.

195

EVOLUTIONARY CONSERVATION OF
METALLOPANSTIMULIN-1 (S27E RIBOSOMAL
PROTEIN) SHOWS A KEY ROLE IN GROWTH
REGULATION IN ARCHEA AND CARCINOGENESIS
IN EUKARYOTIC CELLS

J. Alberto Fernandez-Pol
Metalloproteomics, Chesterfield, MO, USA

When the function of a protein serves a survival purpose,
evolutionary laws of nature, conserves such protein, in
phylogenetically related genus and species.
Metallopanstimulin-1(MPS-1; S27E) Ribosomal Protein (RP),
is involved in growth regulation, and carcinogenesis and
conserved through evolution. Berthon ez al. (2008) have shown
in Archaea by genomic context analysis, a conserved cluster
of genes coding for proteins involved in translation and
ribosome biogenesis. These cluster of RP are S27E (MPS-1),
L44E, alF-2 alpha and Nopl0, and are systematically
contiguous to the group of genes coding for PCNA, PriS, and
Ginsl5, which are involved in DNA replication. The two
distinct sets of genes are involved in translation and ribosome
biogenesis (Ribosomal cluster) and DNA replication
(Replication cluster). Fernandez-Pol et al. (J Biol Chem &
Mol Biol, 1993) was first to describe the gene encoding MPS-
1 (S27E) and subsequently have shown that MPS-1 is
overexpressed in many human cancer tissues. MPS-1 is being
used as a target for some novel cancer therapies; aim to eject
the zinc from the zinc finger motif of the MPS-1 protein, thus
yielding it inactive. These and other therapies have shown
promise for the treatment of cancer in humans, for example
gastric cancer (Wang et al. 2006) and in lymphomas
(Fernandez-Pol, 2001). Revenkova et al. (1999) found
unexpected functions of MPS-1 RP in genotoxic stress
responses in plants. These results indicate that an isoform of
RP S27E (mutant MPS-1/ARS27E) is dispensable for the
function of ribosomes, but is required for the elimination of
damaged mRNA transcripts after exposure to chemical
carcinogens or UV irradiation. MPS-1 is a RP with extra-
ribosomal functions such as DNA repair and transcription. The
results obtained with archaea (Berthon et al., 2008) and the
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functions of MPS-1 and other RP proteins studied in this
laboratory indicate a previously unrecognized regulatory
network coupling DNA replication, DNA repair, DNA
transcription, translation and biogenesis of ribosomes that exist
in both Archaea and Eukarya. Overexpression of RP genes
observed in cancer is the result of increased translation of
individual mRNAs rather than in up-regulation of global
protein synthesis. We show that in association with increases
in MPS-1 after growth factor stimulation, there is an increase
of numerous ribosomal proteins as well as initiation factors
(IF). Elimination of MPS-1 in cancer cells in eukaryotic
animal and plant cells by novel and specific therapies may
result in the cure or control of most cancers in animals,
humans and plants.
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CHEMOSENSITIZING EFFECT OF
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TETRA ACETYLATED DERIVATIVE (NDGATA) ON
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The clinical utility of several chemotherapeutic agents often
limited by development of drug resistance, which is found in
the multidrug-resistance (MDR) phenotype. It is frequently
associated with overexpression of various ATP-binding
cassette transporters which operate as drug-efflux pumps in
MBDR cells. The identification of agents able to synergistically
modulate antineoplastic activity may be useful in overcoming
resistance at non-toxic doses, especially those capable of
circumventing cross-resistance to a large number of unrelated
antineoplastic agents. Among these chemosensitizers, NDGA
and its derivatives may be a class of great interest. Both
NDGA and NDGATA can modulate the MDR phenotype,
provoking selective induction of mitochondrial dysfunctions.
Although both NDGA and NDGATA inhibited tumour growth
of TA3 and TA3-MTX-R cell lines, they also strongly
enhanced the toxicity of doxorubicin, cisplatin and
methotrexate in a dose-dependent manner, with a more evident
effect in the TA3-MTX-R cells than in the parental cells.
NDGATA was more effective than NDGA. Analysis of the
data by the isobole method showed that the combination of a
chemotherapeutic agent with either NDGA or NDGATA



Abstracts of the 8th International Conference of Anticancer Research, 17-22 October 2008, Kos, Greece

produced synergistic antiproliferative activities in both cell
lines. The combination of NDGATA and DOX strongly
reduced the tumor growth rate in mice and was the best
treatment against the sensitive TA3 cell line and the resistant
variant TA3-MTX-R. The inhibitory activity of this
combination on the rates of solid tumor growth appeared to be
synergistic. The combination of NDGATA and DOX did not
prolong median survival time of mice with TA3 or TA3-MTX-
R cells, but it rendered 30% of the mice with TA3 or TA3-
MTX-R cells tumor free. On the other hand, NDGA and
NDGATA inhibited primarily mitochondrial electron flow;
therefore, transmembrane potential decreased and
mitochondrial ATP synthesis was interrupted. They also
increased the accumulation of doxorubicin and inhibited the
efflux of rhodamine 123 from both the parental TA3 cell line,
and from the resistant, TA3-MTX-R cell line. In addition,
mitochondrial permeability transition pore was opened,
cytochrome ¢ was released and an increase of caspase 3
activity was detected. Consequently, cell viability and growth
rate also decreased. In conclusion, NDGA and NDGATA are
selective cytotoxic compounds to tumour cells. They inhibited
the production of energy necessary for ATP-dependent
transporter function, representing a new class of compounds
that could be exploited for use in malignancies that display the
phenomenon of MDR.

This work was supported by Grants N° 1061086 from
FONDECYT and ACT 29 Anillo Bicentenario.
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MACROCYCLIC DITERPENES AS LEAD
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Chemotherapy remains the treatment of choice in many
malignant diseases. However, the emergence of resistance to
anticancer drugs (MDR) has made many of the available
anticancer drugs ineffective. The most significant mechanism
of MDR is that resulting from the overexpression of P-
glycoprotein (Pgp), a member of ABC transporters that
decreases the intracellular concentration of chemotherapeutics.
Therefore, when used in combination, MDR modulators or

inhibitors may restore the cytotoxicity of the anticancer drugs
against MDR tumour cells.

In our search for anticancer agents from Euphorbia species,
traditionally used to treat cancer, we have isolated and
characterized, by spectroscopic methods, several macrocyclic
lathyrane and jatrophane diterpenes, which were evaluated as
Pgp modulators.

The ability of compounds to reduce the transport activity of
Pgp on the L5178 mouse lymphoma cell line containing the
human MDR1 gene was studied by flow-cytometry. The
reversal of MDR was investigated by measuring the
rhodamine-123 accumulation, a fluorescent substrate analogue
of doxorubicin, in cancer cells. Verapamil was applied as a
positive control.

In order to obtain evidence for synergistic interactions, the
in vitro antiproliferative effects of some resistance modifiers
were studied in combination with doxorubicine/epirubicine,
on human MDRI gene-transfected mouse lymphoma cells,
using the checkerboard microplate method.

The majority of the macrocyclic diterpenes tested showed
to be very strong modulators of Pgp. The results obtained
highlighted the importance of the involvement of ring A of
lathyranes and jatrophanes in the modulation of Pgp. The
importance of general requirements, such as lipophilicity and
the potential ability to form H-bonds, was also corroborated
by these results. All the diterpenes assayed for their
antiproliferative effects in combination with
doxorubicine/epirubicine, have shown synergistic interaction
with the antitumour drug.

According to these results, macrocyclic diterpenes may be
valuable as lead compounds for the development of Pgp
inhibitors in different multidrug-resistant cancer cells.
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Multidrug resistance (MDR) is one of the major problems
in clinical oncology. This phenomenon is due to various
biochemical mechanisms including overexpression of the
well-known ABC transporter MDR1/P-gp. One possible
approach to overcome MDR is to find out new anticancer
drugs without cross resistance in cancer cells exhibiting a
multidrug-resistant phenotype. The aim of this work was to
analyze the antineoplasic activity of several phenolic
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compounds isolated from Euphorbia species. The tested
compounds, including stilbenes, flavanoids and coumarins,
were investigated for their potential antiproliferative activity
in several human cancer cell lines derived from three
different tumour entities: gastric (EPG85-257), pancreatic
(EPP85-181) and colon (HT-29) cancer cells. Furthermore,
in each case, two different multidrug-resistant variants of
these cells were also investigated: cell lines with a classical
MDR phenotype (associated with the overexpression of
MDRI1/P-gp) and cell lines with an atypical MDR
phenotype (no enhanced expression of MDR1/P-gp). For
assessment of cytotoxicity of the tested compounds, the ICs,
values of each agent were determined by proliferation
assays in each of the different cell variants. The etoposide-
specific ICs, values were measured as positive control for
maintenance of the drug-resistant phenotype. Relative
resistance (RR) values were also determined as the relation
between the ICs, of the resistant cell line and the ICs, of the
parental drug-sensitive cell line. In parental drug sensitive
cell lines, all the tested compounds showed a weak
antiproliferative effect. However, most of the multidrug-
resistant cancer sublines showed increased sensitivities to
the studied compounds when compared to the parental
sublines. One flavanoid was found to be highly effective
against the atypical MDR subline of gastric carcinoma, in
which the flavanoid was 15-fold more effective than in
parental “drug-sensitive” cells. The results obtained indicate
that some of the phenolic compounds tested may be
interesting for the development of new drugs against
resistant human cancer cells.
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Chagasic megaesophagus is a dilation of the esophagus
caused by the impact of the protozoa Trypanosoma cruzi in
the mioenteric plexus. One of the most serious complications
of megaesophagus is the increased risk (3%-8%) to develop
esophageal squamous cell carcinoma, ESCC. While
numerous genetic alterations have been reported in the initial
and advanced steps of esophageal carcinogenesis, studies in
chagasic megaesophagus are scarce, and this investigation
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aimed to use FISH technology to identify the genomic status
in chagasic megaesophagus of genes showing recurrent
imbalances in ESCC. This study cohort included 40 patients
with diagnosis of chagasic megaesophagus. FISH probes
were developed for the genes FGFRI, PIK3CA, TP63, YESI
and NCOA3. Commercial probes were used for EGFR/CEP7,
and ¢-MYC. Dual-color FISH assays were performed in
formalin-fixed, paraffin-embedded tissue sectioned at 4 um.
The analyses were carried out using single and dual band
pass interference filters. For each specimen, signals were
scored in 100 epithelial nuclei (50 in superficial layer — S,
and 50 in basal layer — B). Descriptive statistics were
calculated and the range of the mean copy number per cell
was 1.58-1.94 (S) and 1.60-2.22 (B) for FGFRI, 1.56-1.96
(S) and 1.60-1.90 (B) for PIK3CA, 1.58-1.92 (S) and 1.60-
1.90 (B) for TP63, 1.40-1.84 (S) and 1.28-1.80 (B) for YESI,
1.44-1.84 (S) and 1.44-1.76 (B) for NCOA3, 1.28-1.80 (S)
and 1.18-1.80 (B) for EGFR, 1.22-1.74 (S) and 1.30-1.64 (B)
for CEP7, 1.56-1.94 (S) and 1.60-1.84 (B) for MYC. The
scoring was performed in both histological layers to check
for differences between proliferative activity, since the basal
cells have higher level of proliferative activity; however no
difference was observed. Despite the involvement of
genomic imbalances in esophageal carcinogenesis, none of
the above genes were found unbalanced in chagasic
megaesophagus.
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Chagasic megaesophagus is a dilation of the esophagus caused
by the impact of the protozoa Trypanosoma cruzi, etiological
agent of Chagas disease. One of the most serious
complications of megaesophagus is the increased risk (3%-
8%) to develop esophageal squamous cell carcinoma, ESCC.
While numerous genetic alterations have been reported in the
initial and advanced steps of esophageal carcinogenesis,
studies in chagasic megaesophagus are scarce. So, this
investigation aimed to use FISH, PCR-SSCP/sequencing of
DNA and immunohistochemistry technologies to identify the
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genomic and protein status of P/6 and FHIT in chagasic
megaesophagus. This study cohort included 20 esophageal
biopsies of patients with diagnosis of chagasic megaesophagus
and 10 normal esophageal mucosa biopsies. For FISH, signals
were scored in 100 epithelial nuclei (50 in superficial layer —
S. and 50 in basal layer — B). Descriptive statistics were
calculated and the range of the mean copy number per cell
was 1.28-1.74 (S) and 1.30-1.82 (B) for P16 and 1.58-1.92 (S)
and 1.60-1.92 (B) for FHIT. The analysis of mutation in the
exons 1 and 2 of P16 and 5 and 7 of FHIT shown a silent
mutation (polymorphism) at codon 88 (exon 7) in the FHIT
gene in a sample of megaesophagus. Immunostaining for p16
(brown nuclear and cytoplasmic staining) and Fhit (brown
cytoplasmic staining) proteins was graded by intensity of
staining as negative i.e. (—) absence brown staining, or (+)
weakly stained; or as positive i.e. (++) moderately stained and
(+++) strongly stained. Positive scores (++/+++) correspond
to normal protein expression, while negative immunostaining
(—/+) is associated with loss of protein expression. Descriptive
statistics, Kruskall-Wallis test with Dunn post-test was used to
determined statistical significance. Despite the progressive loss
of expression of pl16 protein, none statistical difference was
observed. The absence of stain was not observed for Fhit
protein: the immunostaining was diffuse, ranging from weak
to strongly stained. However, statistical significance was not
found for Fhit expression. We can concluded the three
techniques showed similar results, indicating that genetic
alterations in P/6 and FHIT are not common events in
chagasic megaesophagus, although they are related to ESCC
development.
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DETERMINANTS OF HOMOCYSTEINE LEVELS IN
COLORECTAL AND BREAST CANCER PATIENTS

P. Ferroni!, R. Palmirotta!, F. Martini', F. Ciatti!,
S. Riondino!, A. Magnapera!, V. Sini?, S. Mariotti?,
G. Del Monte?, M. Roselli? and F. Guadagni!

'Department of Laboratory Medicine and Advanced
Biotechnologies, IRCCS San Raffaele, Rome;
2Medical Oncology, Department of Internal Medicine,
University of Rome “Tor Vergata”, Rome, Italy

Background: Methylation abnormalities appear to be
important for the pathogenesis of many cancer types.
Methylenetetrahydrofolate reductase (MTHFR) is a key
enzyme in the homocysteine (Hcy) metabolism pathway and
regulates the intracellular folate pool for synthesis and
methylation of DNA. Accordingly, MTHFR 677TT variant
increases Hcy concentration and reduces DNA methylation
in cancer patients. However, Hcy metabolism is dependent
not only on genetic, but also on acquired factors. Targeting
TNF pathway can significantly decrease total Hcy (tHcy),

suggesting a role for this cytokine in Hcy metabolism.
Therefore, we analyzed the possible associations between
tHey levels and MTHFR polymorphisms or inflammatory
markers in patients with breast or colorectal cancer.
Methods: Forty-seven patients (15 males, mean age 59+14
years) with primary (n=35) or relapsing (n=12) breast (n=18)
or colorectal cancer (n=29), treated at the Medical Oncology
of “Tor Vergata” Clinical Center, were enrolled into the
study. All patients were followed up for a median period of
14 months. Informed consent was obtained from all patients.
MTHFR 677C—>T and 1298A—C substitutions were
analyzed by RT-PCR (Roche). Serum tHcy, high sensitive C-
reactive protein (hsCRP), IL-6, TNF-alpha, fibrinogen and
D-dimer levels were also analyzed. Results: MTHFR
genotypes distribution was similar in patients compared to
controls. Plasma tHey (p<0.05), IL-6 (p<0.05), TNF-alpha
(»<0.05) and D-dimer (p<0.05) levels were all significantly
higher in patients compared to healthy controls. No
differences were observed between breast and colorectal
cancer patients for all laboratory variables. THcy levels
significantly correlated with both IL-6 and TNF-alpha
(Figure). Analysis of variance by Anova test showed that
serum tHcy levels were not associated to either MTHFR
677C>T or 1298A—C. Multiple regression analysis
including tHcy as the dependent variable and sex, age,
diagnosis, metastasis, fibrinogen, D-dimer, hsCRP, IL-6,
TNF and MTHFR polymorphisms as the predictor variables
showed that metastatic disease (beta=0.50, p<0.01) and TNF
(beta=0.34, p<0.05) were the only independent predictors of
elevated tHcy levels. TNF, in turn, was significantly
associated to the presence of lymph node involvement
(beta=0.54, p<0.005). Conclusion: Our data indicate that the
MTHFR polymorphisms do not significantly contribute to
tHcy levels in breast and colorectal cancer, while we show
some evidence that cancer-related inflammation may be
associated with elevated tHcy levels, possibly involving a
TNF-alpha mediated pathway.
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MILLIMETER WAVES EXPOSURE SET-UP FOR
REAL-TIME MONITORING OF BIOLOGICAL
PROCESSES AT A MOLECULAR LEVEL BY
NUCLEAR MAGNETIC RESONANCE
SPECTROSCOPY

L. Filippelli!, A. Beneducil, K. Cosentino!,
P.W. Westerman? and Giuseppe Chidichimo!

'Department of Chemistry, University of Calabria, Via P.
Bucci, Cubo 17/D, Arcavacata di Rende (CS), Italy;
2Department of Biochemistry and Molecular pathology,
NEOUCOM, Rootstown, Ohio, USA

Millimetre wave therapy (30-80 GHz) has been reported to

significantly reduce in vitro cell proliferation of MCF-7 breast

cancer cells as well as RPMI 7932 human melanoma cell line

(1-3). Many experiments suggested that cell membranes might

be one of the relevant targets of the radiation and studies on

models showed that the water balance around the membrane is
altered by exposing samples to low power millimetre waves

(4). When we deal with the study of the interaction between

millimeter wave and biological systems, one of the main

challenges is to monitor relevant biological processes that
characterize a system during its exposure to the above
electromagnetic radiation. This condition should allow one to
observe, in real-time, any significant variation of those
properties and then to evaluate the biological effects induced
by the radiation and its dependence on various exposure
parameters such as frequency, power density and irradiation
time, that might affect the response of the system. Nuclear
magnetic resonance spectroscopy (NMR) is a very versatile
technique for investigating, at a molecular level, several
functional properties of various biological systems. Here we
describe the experimental set-up used for the exposure of
various biosystems to millimeter waves contextually to the
acquisition of NMR spectra. The enormous potentiality of our
method is underlined by showing some noticeable examples
of its application, such as in the study of the metabolism of
perfused living cells, or for the characterization of the
structural and kinetic properties of bilayer membrane models.

A brief discussion on millimeter wave-induced effects

observed is also presented.

Regione Calabria, POR CALABRIA 2000/2006MISURA 3.7
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NEW RESULTS ON BISPHOSPHONATES RELATED
OSTEONECROSIS OF THE JAWS: TREATMENT
COMPARISON AND EPIDEMIOLOGY

Olivier Filleul and Sven Saussez

Laboratory of anatomy, University of Mons-Hainaut,
Pentagone 1B — Avenue du Champ de Mars, 6, B-7000
Mons, Belgium

Introduction: Bisphosphonate-related osteonecrosis of the jaws
(BROJ) is a severe complication of bisphosphonate treatment.
At this time, the best therapy as well as the epidemiology of
this pathology are still unclear. Methods: A retrospective study
of all cases of BROJ treated in four Belgian institutions was
performed, aimed to compare medical to surgical treatment
and find pronostic factors. Results: 34 cases were retrieved, of
whom 88.5% were treated for disseminated cancers and 11.5%
for osteoporosis. In our study, the most frequently used
bisphosphonate was zoledronic acid (83%), either alone or in
combination with pamidronate or ibandronate. 57% of patients
were cured with only medical treatment, which was
significantly different from the 20% obtained with surgical
management (p=0.02). This study also revealed that lesions
smaller than 1 cm had a better prognosis (p=0.0009).
Discussion: Although limited and retrospective, this study
indicates that current surgical procedures are not beneficial in
management of BROJ. Further studies, especially prospective,
will have to be conducted to propose better approaches. In our
search for epidemiological and clinical data on this disease,
we are conducting an exhaustive review of all described cases
of BROJ, hoping this will lead to new enlightments on the
pathophysiology and treatment of this condition. This study
has already reached nearly 2000 cases.
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TAp63 IS A KEY REGULATOR OF DNA DAMAGE,
GENOMIC STABILITY AND STEM CELL
MAINTENANCE STEM CELL MAINTENANCE

Xiaohua Su', Min Soon Cho'?, Young Jin Gi!, Yu-Li Lin',
Wei X. Zhang! and Elsa R. Flores'?
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p63 1is critical for the maintenance of epidermal stem cell
proliferation, differentiation, and also plays a role in the
suppression of tumorigenesis and metastasis. The existence of
multiple isoforms (TA and AN) of p63 with apparently
opposing functions has complicated the study of p63. To begin
to decipher the roles of these isoforms in vivo, we have
generated TAp63 conditional knockout mice (TAp63™"7) using
the cre-loxP system and intercrossed them with zp3-cre
transgenic mice to generate TAp63~~ mice. Interestingly, some
of the TAp63~~ mice have an early embryonic lethal
phenotype at E6.5. The mice that survive to birth develop
severe ulcerated wounds by the age of 1 to 3 months. These
mice also exhibit signs of premature aging, increased DNA
damage, and genomic instability in dermal and epidermal
cells. These defects result from a hyperproliferation and
subsequent premature depletion of stem cells involved in
wound healing. We also found that levels of TAp63 are
induced in the wound healing process. In addition to the
striking role that TAp63 plays in epidermal repair, we have
found that mice deficient for this isoform are tumor prone.
TAp63 deletion in combination with p53 results in a highly
metastatic tumor phenotype. These studies have unveiled
previously unrecognized roles for TAp63 in DNA damage,
epithelial wound repair, and in cancer.
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ASSOCIATION OF PROSTATE-SPECIFIC ANTIGEN
AND PROINFLAMMATORY CYTOKINES IN
PATHOLOGICAL HUMAN PROSTATE (BENIGN
HYPERPLASIA AND CARCINOMA): A STUDY OF
TUNISSIAN PATIENTS

B. Fraile', Y. Bouraoui'?, Gonzalo Rodriguez-Berruguete!,
R. Oueslati?, R. Paniagua' and M. Royuela'

"Department of Cell Biology and Genetics. University of
Alcald, E-28871. Alcald de Henares, Madrid, Spain;
2Unit of Immunology and Microbiology Environnemental
and Carcinogenesis IMEC, Faculty of Sciences of Bizerte
7021 Zarzouna, Tunisia

Aim: Serum prostate-specific antigen (PSA) level is more
reflective of the presence of benign prostatic hyperplasia
(BPH) than of the extent of cancer and, therefore, does not
provide additional information. At present, several research
groups are focusing on the search for new biochemical
markers capable of predicting prostate cancer and prognosis.
In addition, pro-inflammatory cytokines are related to the
production of PSA and progression of prostate cancer The aim
of this study was to relate the serum PSA levels with the
expression of several pro-inflammatory cytokines (IL-1, IL-6
and TNF-a) and their receptors in normal and pathological
(hyperplasia and cancer) prostatic tissue to elucidate their
possible role in tumor progression. We also discuss the

possible use of these cytokines as potential therapeutics.
Methods: The study was carried out in 5 normal, 25 benign
prostatic hyperplastic (BPH) and 18 carcinomatous (PC)
human prostates. Immunohistochemical and Western blot
analysis were performed. Serum levels of PSA were assayed
by IMMULITE autoanalyser. Results: The results most
relevant showed that in BPH, IL-1a, IL-6 and TNF were only
expressed in the patients included in the groups with PSA
serum levels of 0-4 ng/ml PSA or 4-20 ng/ml PSA, but not in
the group with PSA >20 ngml. In PC, these cytoines were
only expressed in the patients included in the groups with PSA
serum levels >4 ng/ml, increasing the expression when these
patients were included in the group with most elevated PSA
level (>20 ng/ml). Conclusion: In PC there was an association
between the high expression of TNFa, IL-6, IL-1, elevated
PSA serum levels and tumor progression. A better
understanding of the biological mechanism and role played by
the elevation of circulating PSA related with the tissue
expression of these cytokines may possibly improve clinical
management and provide new targets for therapy in these
patients.

Supported by grants from the “Ministerio de Educacién y
Ciencia” (SAF2007-61928) and the “Agencia Espafiola de
Cooperacion Internacional para el Desarrollo (PCI-
Mediterraneo) 2007 (A/011430/07)” (Spain).
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CANCER PROGRESSION:
IMMUNOHISTOCHEMICAL STUDY OF SURVIVIN
AND XTAP IN NORMAL AND PATHOLOGICAL
(BENIGN HYPERPLASTIC AND CANCER) HUMAN
PROSTATE

B. Fraile', C. Chaves!, Gonzalo Rodriguez-Berruguete',
C. Nuifiez!, P. Martinez-Onsurbe?, G. Olmedilla2,
F. Bethecourt?, R. Cansino?, R. Paniagua® and M. Royuela!

'Department of Cell Biology and Genetics, University of
Alcala;

*Department of Pathology, Principe de Asturias Hospital.
Alcala de Henares;

3Department of Urologia del Hospital La Paz. Madrid, Spain

Aim: Inhibitor of apoptosis proteins (IAPs) is a gene family
that plays an essential role in the negative regulation of
apoptosis. The IAP family comprises eight proteins: survivin,
XIAP (ILP-1), cIAP1, cIAP2, NAIP, ILP-2, apollon (BRUCE)
and ML-IAP (LIVIN). The IAPs are potent inhibitors of
caspases and inhibit apoptosis by a variety of stimuli
(Deveraux, 1999). XIAP and survivin have been identified as
the most potent inhibitors of caspases and apoptosis. The aim
of this study was to elucidate the possible involvement of these
IAPs in prostate cancer development and their role in the
breakdown of the apoptosis-proliferation equilibrium.
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Methods: Immunohistochemical and Western blot analyses
were performed in 20 samples of normal prostate (NP), 35
samples of benign hyperplasia (BPH), and 93 samples of
prostate cancer (PC) diagnosed with low (grades 1 to 6, 21
men), medium (grades 7-8, 51 men) and high (grades >8, 21
men) Gleason grades. Results: Immunoreaction to survivin
was absent in normal prostates. Cytoplasmic immunoreaction
to survivin in epithelial cells was observed in 9.1% of BPH
patients and 19.35% of PC patients (optic density was
increased with Gleason grade). Immunoreaction to XIAP was
observed in the cytoplasm of epithelial cells in 20% of normal
prostates, 27.27% of BPH patients and 32% of PC patients.
Optical density was higher in BPH than in normal prostates,
and even higher in PC, but no differences between Gleason
groups were found. Conclusion: Survivin in several
malignances has been associated with higher tumor grade,
advanced disease stage, and as an unfavourable marker of
disease progression. XIAP overexpression in tumor cells has
been shown to cause an inhibitory effect on cell death. In this
way, inhibition of these IAPs might be a possible target for PC
treatment.

Supported by grants from the “Ministerio de Educacién y
Ciencia”, Spain (SAF2007-61928) and the “Agencia Espafiola
de Cooperacién Internacional para el Desarrollo (PCI-
Mediterraneo) 2007 (A/011430/07)” (Spain).
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INHIBITION OF HIF-2a. PREVENTS
TUMORIGENESIS

Aleksandra Franovic and Stephen Lee

Department of Cellular and Molecular Medicine, Faculty of
Medicine, University of Ottawa, Ottawa, Ontario, Canada,
K1H 8MS5

The ability of cancer cells to proliferate autonomously is
perhaps the most critical hallmark of malignancies. An
example of how a genetic mutation can confer this oncogenic
trait is the stabilization of hypoxia-inducible factor-2 alpha
(HIF-2a) and its activation of the TGFa/EGFR growth circuit
that drives VHL-loss clear cell renal carcinoma (VHL~”~ RCC)
tumor formation. HIF-2a is similarly expressed in the core of
most solid tumors as a consequence of microenvironmental
stressors such as hypoxia. This raises the possibility that the
tumor microenvironment can promote the persistent
proliferation of tumor cells under otherwise non-permissive
conditions by stabilizing HIF-20 in a manner analogous to
VHL-loss. Here, we show that silencing HIF-2a, but not the
predominantly pro-angiogenic HIF-1o isoform, prevents in
vivo proliferation and tumorigenesis of a panel of genetically
diverse human cancers. Furthermore, treatment of xenograft
tumors by intratumoral injection of siRNA against HIF-2a
results in their regression, highlighting its importance in tumor
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maintenance. These results suggest that HIF-2a. activation, as
a result of genetic alterations or physiological stimuli,
represents a common oncogenic event that is required for the
establishment of an overt carcinoma. As such, we propose that
targeting HIF-20. may be of broad clinical interest in the
treatment of human cancer.
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ALLEVIATION OF SIDE-EFFECTS OF
ANTICANCER THERAPEUTICS BY HMG-COA
REDUCTASE INHIBITORS (STATINS)

Julia Damrot, Christian Ostrau, Johannes Hiilsenbeck,
Melanie Herzog, Tobias Niibel, Bernd Kaina
and Gerhard Fritz

Institute of Toxicology, Johannes Gutenberg University of
Mainz, Obere Zahlbacher Strale 67, D-55131 Mainz,
Germany

Apart from their lipid-lowering activity, HMG-CoA reductase
inhibitors (statins) also impact various genotoxic stress-
induced signaling mechanims by inhibiting the function of
regulatory proteins, in particular Ras and Rho GTPases. By
this means, statins sensitize tumor cells to killing by anticancer
drugs. Here we address the question whether statins are
beneficial in anticancer therapy by alleviating side-effects of
radiotherapy and the anticancer drug doxorubicin on normal
tissue. To this end, we investigated the effect of lovastatin on
ionizing radiation (IR)- and doxorubicin-induced signaling and
apoptosis in primary human endothelial cells (HUVECS) in
vitro. Moreover, initial in vivo studies were performed.

Low-dose pre-treatment with lovastatin protected
HUVECs from IR- and doxorubicin-induced cytotoxicity, as
measured by cell viability, cell proliferation and FACS-based
apoptosis assays. IR- and doxorubicin-provoked increase in
CDI95L and CD95R mRNA expression was partially blocked
by lovastatin. Activation of executor caspases was not
detected 48-72 h after exposure, yet IR-stimulated apoptosis
was blocked by the pan-caspase inhibitor Z-VAD. Examining
the effect of lovastatin on DNA strand break induction (using
the comet assay) and ATM/ATR-mediated H2AX
phosphorylation (y-H2AX), we found radioprotection by
lovastatin to be independent of the formation and repair of
DNA damage. In contrast, doxorubicin-triggered DNA strand
break induction was attenuated by lovastatin, which was not
due to alterations in doxorubicin uptake or efflux.
Doxorubicin and IR-inducible DNA damage-related stress
responses, including accumulation of p53 and p21 protein as
well as activation of checkpoint kinase (Chk-1), stress
kinases (SAPK/JNK) and NF-KB, were impaired upon statin
pretreatment. Moreover, IR-induced NF-kKB-dependent up-
regulation of the cell adhesion molecule E-selectin was
reduced by lovastatin.
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Overall, the data show that the HMG-CoA reductase
inhibitor lovastatin has pleiotropic inhibitory effects on IR-
and doxorubicin-induced stress responses in HUVEC and
eventually operates in an antiapoptotic manner. Preliminary in
vivo data are in line with the in vitro results. Therefore, we
suggest that lovastatin might be clinically useful in alleviating
side-effects of IR and doxorubicin on normal tissue during
tumor therapy.
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DEVELOPMENT OF A THREE-DIMENSIONAL (3D)
ALL-HUMAN, IN VITRO MODEL OF THE BLOOD-
BRAIN BARRIER FOR CANCER METASTASIS
STUDIES USING ELECTRIC CELL-SUBSTRATE
IMPEDANCE SENSING SYSTEM (ECIS) AND
TRANSWELLS

K.E. Fry and GJ. Pilkington

Cellular and Molecular Neuro-oncology Research Group,
Institute of Biomedical and Biomolecular Sciences, School
of Pharmacy and Biomedical Sciences, University of
Portsmouth, St Michael’s Building, White Swan Road,
Portsmouth PO1 2DT, UK

Background: Around 25% of cancers will spread to the brain
by passing through the physical blood-brain barrier (B-BB)
and thereby worsen prognosis. Melanoma, breast and lung
cancer are among the most frequent primary tumours which
metastasise to the brain. In vitro models of the B-BB generally
utilise murine or porcine brain endothelium and rat astrocytes.
In addition, these models are grown in foetal calf serum
supplemented conditions which modify growth rates and cell
adhesive properties. Aim: To develop a 3D in vitro model from
human brain-derived cells under human supplementation for
the study of the passage of cancer cells across the cellular B-
BB using different techniques such as ECIS, Transwells and
Flocel. Materials and Methods: The B-BB model is comprised
of human astrocytes (CC-2565) with human cerebral
microvascular endothelial cells (\CMEC/D3) immortalised
with hTERT/SV40 LargeT antigen, under human serum
supplementation. Non-small lung cancer, breast cancer and
melanoma cells have been chosen to add to the model. All
cells have been characterised with appropriate immuno
markers using flow cytometry and immunocytochemistry
while growth curves and adhesion properties have been
established for the B-BB components. Electric cell-substrate
impedance sensing system (ECIS) has been investigated along
with co-culturing on Transwells. Results: Growth curves,
antigenic expression, adhesive properties and growth on
Transwells have been established. ECIS has demonstrated the
potential of hCMEC/D3 to form a tight barrier and the
difference extracellular matrices and conditioned media has on
the impedance values. Cancer cells have also been assessed

when added to the hCMEC/D3 monolayer. Discussion: We are
currently assessing the model using a combination of live cell
imaging, TIRF microscopy and confocal microscopy. The
model has been developed using Transwells and on going
ECIS experiments of co-culturing with CC-2565 will be
explored. Flocel will be the next technique to be studied. We
aim to identify discrete pathways underlying entry of various
metastatic somatic cancer cells into the brain.

Research is supported by grant funding from the Lord
Dowding Fund and a PhD bursary from the Institute of
Biomedical & Biomolecular Sciences, University of
Portsmouth.
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QUADRUPLEX DNA STRUCTURES AS
MODULATORS OF GENE EXPRESSION:
MYOGENIC TRANSCRIPTION FACTORS INTERACT
DIFFERENTIALLY WITH TETRAHELICAL
FORMATIONS OF GENE PROMOTER SEQUENCES

Anat Yafe, Jeny Shklover, Shulamit Etzioni, Pnina Weisman-
Shomer, Eyal Bengal and Michael Fry

Department of Biochemistry, Rappaport Faculty of
Medicine, Technion - Israel Institute of Technology, POB
9649 Bat Galim, Haifa 31096, Israel

B-DNA can be readily transformed into non-B-DNA
conformations by positive or negative superhelical stresses, or
by the action of specific proteins. Among non-B-DNA
structures, tetraplex or quadruplex configurations of guanine-
rich sequences are of growing interest. Tetrahelical structures
in promoter sequences were implicated in the regulation of
expression of multiple genes such as those that encode insulin,
c-MYC, c-kit, bcl-2, VEGF and PDF-A.

We investigated the potential role of quadruplex structures
of upstream sequences of muscle-specific genes in modulating
the action of a family of myogenic regulatory factors (MRFs).
These master transcription factors; MyoD, Myf5, MRF4 and
myogenin, activate muscle gene expression by binding to
conserved E-box elements, d(CANNTG), in their regulatory
regions. We report that promoter and enhancer tracts of several
muscle-specific genes contain, beside E-boxes, a high
frequency of clusters of contiguous guanine residues that
readily form hairpin and parallel-stranded unimolecular and
bimolecular quadruplex structures. Further, homodimers of
MyoD and MRF4 bind tetraplex structures of muscle-specific
regulatory sequences much more tightly than their target E-
box. By contrast, heterodimers of MyoD or MRF4 with an
E47 protein form tighter complexes with E-box than with the
tetraplex DNA  structures. Although myogenin-E47
heterodimers also bind E-box preferentially, homodimers of
myogenin bind quadruplex DNA weakly and non-
preferentially. Structure—function analysis identified the E-box

3285



ANTICANCER RESEARCH 28: 3157-3556 (2008)

and quadruplex DNA-binding sites in MyoD and Myogenin
and established that the different basic domains of the two
homodimeric proteins are the sole determinants of their
different affinities for quadruplex DNA.

Based on our results, we offer models for the involvement
of promoter quadruplex structures in the regulation of muscle-
specific gene transcription.
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NOVEL STRATEGY OF ANTI-ANGIOGENIC
THERAPY FOR UTERINE CERVICAL CANCER

Jiro Fujimoto

Department of Obstetrics and Gynecology, Graduate School
of Gifu University School of Medicine, 1-1 Yanagido, Gifu
City 501-1194, Japan

Angiogenesis is essential for development, growth and
advancement of the primary tumor and especially its
metastatic lesions. Angiogenic activity in tumors is related to
the prognosis of most patients. Suppression of angiogenic
potential in the tumors leads to inhibition of the primary tumor
and its metastatic lesions. These facts prompted us to study
the behaviour of overexpressed angiogenic factors and
strategies for suppressing angiogenic potential.

The elevation of VEGF contributes to the relatively late
advancement via angiogenic activity in advanced
adenocarcinomas of the cervix (Brit J Cancer, 1999).
Furthermore, VEGF associated with COX-2 works on
advancement of uterine cervical cancer via angiogenesis, and
long-term administration of COX-2 inhibitors might be
effective on the suppression of regrowth or recurrence after
intensive treatment for advanced uterine cervical cancer. IL-8
levels correlate with microvessel and infiltrated macrophage
counts, and the localization of IL-8 is similar to that of CD68
specific to macrophages. The prognosis of patients with high
IL-8 was extremely poor. Consequently, IL-8 can be regarded
as a prognostic indicator as an angiogenic factor supplied from
macrophages in uterine cervical cancer (Cancer Res, 2000).
Thymidine phosphorylase (TP) has a wide range of expression
and is highly expressed in uterine cervical cancer regardless
of clinical stage. The prognosis of patients with high TP in
primary tumors is worse than in those with low TP. Hence, it
is apparent that TP in uterine cervical cancer plays a role of
basic angiogenesis in all processes of advancement of uterine
cervical cancer (Brit J Cancer, 1999). Furthermore, TP
remarkably increased in 8 of 40 metastatic lymph node lesions
of uterine cervical cancer, and the prognosis of the patients
with high TP in metastatic lymph node lesions was extremely
poor. Therefore, TP expressed in stromal cells appears to
contribute to the advancement of metastatic lymph nodes after
the establishment of metastasis, and is recognized as a
prognostic indicator (Cancer Res, 1999). Incidentally, VEGF-
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C and osteopontin expressed in cancer cells directly
contributes to lymph node metastasis in uterine cervical cancer
(Brit J Cancer, 2004, Cancer Lett, 2007). In addition, serum
TP is recognized as a novel tumor marker regardless of
histopathological type of the uterine cervical cancer (Cancer
Res, 2000). On the other hand, E 26 transcription-specific
(ETS)-1 levels correlate with microvessel counts, and the
localization of ETS-1 is similar to that of vascular endothelial
cells in uterine cervical cancers. ETS-1 levels correlate with
IL-8 and TP levels associated with HIF-1a levels. ETS-1
might work on angiogenesis as an angiogenic transcription
factor and be a prognostic indicator in uterine cervical cancer.
To avoid inducing alternative angiogenic pathways as a sort of
tolerance to an angiogenic inhibitor, the simultaneous
suppression of the main target angiogenic factors IL-8 and TP,
and the transcription factor ETS-1 might be highly effective
(Ann Oncol, 2002, Cancer Sci 2006). Furthermore, interferon-
v-inducible protein (IP)-10 inversely-correlates with
microvessel density associated with VEGF, and might affect
the suppression of angiogenesis in advancement. Therefore,
IP-10 activation might be effective on the suppression of
advanced uterine cervical cancers (Brit J Cancer, 2007). We
are looking forward to proceeding with clinical trials of
antiangiogenic agents in advansed-stage patients and after
curative resection for uterine cervical cancer.
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THE FIRST IN VIVO EXPERIMENTS WITH THE
COMBINATION OF TAXOL AND SILA-421, A NEW
PROMISING MULTIDRUG RESISTANCE INHIBITOR
IN HUMAN PANCREAS XENOGRAFTS

Andras Fiiredi!, Attila Zalatnai? and Joseph Molnar!
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Doém tér 10.;

21st Department of Pathology and Experimental Cancer
Research, Semmelweis University, Faculty of Medicine, H-
1085 Budapest, Ull6i 1t 26., Hungary

Cancer chemotherapy is one of the most important tools of the
treatment of malignancies. The efficiency of chemotherapy is
often reduced by the appearance of multidrug resistant cells
in the tumour and during the treatment course these multidrug
resistant cells overgrow sensitive cells due to a selective
pressure of chemotherapy. One of the most frequent forms of
MDR is an ABC transporter, the P-glycoprotein mediated
resistance. This efflux pump extrudes chemotherapeutic agents
from the cells, which is the major limitation of chemotherapy.
Since inhibitors of MDR drug efflux can be promising agents
to reverse the multidrug resistance, the effects of disiloxans
were studied in vivo, as resistance modifiers in human
pancreatic cancer xenograft bearing mice.
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In this work we showed that the combination of the SILA-
421 MDR retardant and the paclitaxel mitotic inhibitor shows
a synergistic interaction in vivo. After that we compared the
results with the earlier experiments (with SILA-409). SILA-
421 was more effective than SILA-409. For the in vivo tests
we used immunosuppressed CBA mice with s.c. implanted
pancreatic carcinomas. These animals were treated with a
combination of SILA-421 (10 mg/kg) and Taxol (7 mg/kg
b.w./twice a week) for 4 weeks. Every week, tumours were
measured and the actual tumour volume was calculated. At the
end of the 4th week the mice were sacrificed and the tumours
were removed. The removed tumours were fixed in formalin
and embedded in paraplast. Slides were created from every
tumour and an immunohistochemical method was applied with
Ki-67 and p170 antibodies. Digital photos were made from the
slides after the rates of the Ki-67 positive cells were measured
with an image analysing software (IMAN).

The continuous measure of the tumour volume brought an
interesting result: there was a tumour volume decrease by
more than 50% on the 2nd week and this volume was stable
until the end of the experiment.

SILA-421 has a better inhibiting potential than its
predecessor, SILA-409, and the results show that SILA-421
has also an apoptotic effect, too. The results indicate that the
SILA mdr inhibitor compounds are promising agents in the
future cancer therapy.
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SITE-SPECIFIC MUTATION IN THE CATALYTIC
DOMAIN OF TOPOISOMERASE IIff ALTERS
ENZYMATIC ACTIVITY AND DNA DAMAGE
RESPONSE IN VIVO

Kenichi Chikamori, Adrian G. Grozav, Toshiyuki Kozuki,
Michael Kinter, Belinda Willard, Dale R. Grabowski,
Anni H. Andersen”, Ram Ganapathi

and Mahrukh K. Ganapathi

Cleveland Clinic Foundation, Cleveland, Ohio, USA;
“Aarhus University, Aarhus, Denmark

The DNA topoisomerase (topo) II enzyme catalyzes
topological transformations of DNA and regulates DNA
metabolic events, such as DNA replication and
recombination, chromosome condensation and segregation
and transcription. Two related topo II isozymes, topo Ila and
topo IIf, are present in mammals. Although both enzymes
catalyze similar enzymatic reactions in vitro, they exhibit
differential patterns of expression and discrete physiologic
functions in vivo, suggesting that these isozymes are distinctly
regulated. Since, both enzymes are phosphorylated and
phosphorylation, of at least the topo Ila isozyme, regulates
enzyme activity and function, in this study we initiated mass
spectrometry experiments to identify relevant phosphorylation

sites in topo IIf. During the course of these studies, we
serendipitously identified an essential tyrosine (Y661),
located in the catalytic domain, which when mutated to
phenylalanine (F) significantly reduced the decatenation
activity of topo IIf and reduced topo II-DNA cleavable
complex formation in vitro. Topo 1If-deficient Jurkat or
topolla-depleted HTETOP cells expressing Y661F mutant
protein were less sensitive to topo IIf-targeted drugs as
compared to cells expressing wild-type (WT) protein.
HTETOP or topo II-depleted BJ201 yeast cells expressing
Y661F topo IIf} were also less sensitive to ionizing radiation
than those expressing WT protein. Although Y661, along with
three other sites, serine (S) 1400, threonine (T) 1431 and
S1550, was initially identified by mass spectrometry as a
potential phosphorylation site (+80 Da modification), the
modification at Y661 was subsequently determined to be due
to oxidative bromination (+80 Da) which occurred during
cleavage of topo II} with cyanogen bromide and trypsin.
Nevertheless, this reactive site, which plays a critical role in
topo IIP function, was the only site found to influence topo
TP activity. Interestingly, mutation of the equivalent tyrosine,
Y640, in topo Ila, minimally (~2-fold less) influenced the
decatenation activity of this topo Ila and did not alter drug
sensitivity to topo II-targeted drugs. These data suggest that
topo IIf} is regulated by a novel mechanism, involving
oxidation at Y661. This mechanism may be important for
modulating biological functions that respond to DNA damage
and oxidative stress, wherein an oxidative environment is
present.
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NOVEL PREDICTOR GENES IN OVARIAN
CARCINOMA

Luis Rojas-Espaillat, Amanda Nickles-Fader, Nabila Rasool,
Susan A.J. Vaziri, Toshiyuki Kozuki, Dale Grabowski,
Charles Biscotti, Richard Drake, Chad Michener, Peter Rose,
Jerome Belinson, Mahrukh K. Ganapathi

and Ram Ganapathi
Cleveland Clinic Foundation, Cleveland, Ohio, USA

The high incidence and mortality of ovarian cancer coupled
with the difficulty in detecting the disease in the early-stages
poses a major clinical challenge. Among the 75-80% of the
patients who present with stage III or stage IV ovarian cancer
at the time of diagnosis, 70-80% of the women respond to the
standard treatment protocol, which involves surgery followed
by 6-8 courses of chemotherapy with platinum, e.g.
carboplatin, and a taxane, e.g. paclitaxel. However, ~30% of
patients that exhibit disease progression either during
treatment or within 6 months after the last course of
chemotherapy, also do poorly with second-line treatment. This
remains a major problem in the management of ovarian cancer
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since no markers predicting early relapse or genes functionally
linked to chemo-sensitivity to platinum and/or taxane therapy
have been validated.

Our gene expression profiling studies of stage III ovarian
or peritoneal carcinoma using cDNA microarray technology
have identified a set of three genes that are independent
predictors of response to chemotherapy and clinical outcome.
Two genes, cisplatin resistance-associated over-expressed
protein (CROP) and proteosome subunit alpha type 3
(PSMA?3) are significantly up-regulated in ovarian tumors of
patients who have undergone primary surgical cytoreduction
and who respond poorly to first-line therapy, whereas the third
gene, chemokine C-C motif ligand 2 (CCL2), is significantly
down-regulated in this same patient cohort.

In ovarian cancer cell lines the A(-2518)G polymorphism
in the promoter region of the CCL2 gene, which has been
previously reported to affect expression of the CCL2 gene, led
to reduced expression of CCL2 mRNA and protein. Testing
the function of CCL2 in ovarian cancer cell lines demonstrated
that reduced expression was correlated with resistance to
cisplatin and paclitaxel. Ectopic overexpression of CCL2 in an
ovarian cancer cell line led to enhanced sensitivity to
paclitaxel but not cisplatin and also reduced tumor cell
invasion in a Biocoat® Matrigel invasion assay. The
overexpression of CROP and PSMA3 was also correlated with
resistance to cisplatin in several cell culture models of ovarian
cancer. Cisplatin treatment in a dose-dependent manner led to
a 2- to 3-fold increase in accumulation of cells in G,+M phase
(indicative of enhanced DNA damage) in CROP siRNA-
transfected cells in which CROP mRNA was down-regulated
>70% compared to similar cells transfected with a scrambled
siRNA.

In the long-term, establishing the functional role of CCL2,
CROP or PSMA3 as predictors of response to chemotherapy
and outcome in patients with advanced stage ovarian cancer
will allow for the development of novel strategies for detection
and treatment.
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ROLE OF CASEIN KINASE I ISOZYMES 6 AND ¢ IN
REGULATING ENZYME ACTIVITY OF
TOPOISOMERASE Ilo

Adrian G. Grozav, Kenichi Chikamori, Toshiyuki Kozuki,
Dale R. Grabowski, Michael Kinter, Anni H. Andersen”,
Mahrukh K. Ganapathi and Ram Ganapathi
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*Aarhus University, Aarhus, Denmark

Human topoisomerase (topo) Ila is an essential enzyme that
regulates DNA topology. In human leukemia HL-60, cells
resistance to topoisomerase (topo) II targeting drugs, such as
etoposide, was found to be associated with site-specific
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hypophosphorylation of topo Ila. Resistance to etoposide was
found to be calcium dependent, since resistance to etoposide
could be mimicked in sensitive cells treated with the
intracellular Ca?* chelator, 1,2-bis(2-aminophenoxy)ethane-
N,NN’,N’-tetraacetic acid (BAPTA-AM). We subsequently
identified serine-1106 (Ser-1106) in the catalytic domain of
topo Ila as a major phosphorylation site, phosphorylation of
which regulated enzymatic activity of topo Ila. Ser-1106 was
found to be hypophosphorylated in sensitive cells treated with
BAPTA-AM or in etoposide-resistant cells. The observed
correlation of Ser-1106 hypophosphorylation with etoposide
resistance in cell culture model systems was confirmed in blast
cells from patients with acute myelogenous leukemia, wherein
hypophosphorylation of Ser-1106 was correlated with reduced
etoposide-induced apoptosis.

Since Ser-1106 lies within the consensus sequence for the
acidotrophic kinases, casein kinase (CK) I and CKII we tested
the functional role of these enzymes to phosphorylate this site
in vivo using HL-60 and colon cancer HCT-116 cells. The CKI
inhibitors, CKI-7 and IC-261, reduced phosphorylation of Ser-
1106 and decreased formation of etoposide-stabilized topo II-
DNA cleavable complex. In contrast, the CKII inhibitor, 5,6-
dichlorobenzimidazole riboside (DRB), did not affect
formation of etoposide-stabilized topo II-DNA cleavable
complex. Since, IC261 specifically targets the Ca**-regulated
isozymes, CKI0 and CKle, we examined the effect of down-
regulating these enzymes on Ser-1106 phosphorylation.
Down-regulation of these isozymes with targeted si-RNAs led
to hypophosphorylation of the Ser-1106-containing peptide.
However, si-RNA-mediated down-regulation of CKlIla and
CKlIla’ did not alter Ser-1106 phosphorylation. Further,
reduced phosphorylation of Ser-1106, observed in HRR25
(CKId/e homologous gene)-deleted S. cerevisiae cells
transformed with human topo Ila, was enhanced following re-
expression of human CKle. Down-regulation of CKId and
CKlIe also led to significantly reduced formation of etoposide-
stabilized topo II-DNA cleavable complex.

These results provide strong support for an essential role of
CKId/e in phosphorylating Ser-1106 in human topo Ila and
in regulating enzyme function.
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ROLE OF NONCODING RNAS IN TUMORIGENESIS

Alan Garen' and Xu Song?
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2Sichuan University, 29 Wangjiang Road, Chengdu, Sichuan
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We present a model for generating tumor cells from
differentiated cells and stem cells, based on a mechanism of
gene regulation involving the tumor-suppressor protein PSF
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and a PSF-binding noncoding RNA (ncRNA). PSF contains a
DNA-binding domain (DBD) that binds to the promoter of a
gene and represses transcription, and two RNA-binding
domains (RBDs) that bind a ncRNA, releasing PSF and
activating transcription. The model has six postulates. (i)
Proliferation of stem cells and tumor cells is driven by
multiple proto-oncogenes, some of which which are repressed
by PSF and activated by PSF-binding RNAs. (ii) The level of
PSF-binding RNAs is high in stem cells and tumor cells,
preventing repression of proto-oncogenes by PSF and
promoting proliferation. (iii) PSF-binding RNAs disappear in
most stem cells at the end of embryogensis, enabling PSF to
repress proto-oncogenes and initiate differentiation. (iv)
Somatic mutations in a stem cell or differentiated cell can
result in a high level of PSF-binding RNAs, generating a clone
of tumor cells. (vi) The level of PSF-binding RNAs is reduced
by miRNAs that degrade PSF-binding RNAs, and is increased
by ras oncogenes that induce synthesis of PSF-binding RNAs.
Thus, the model predicts that PSF and miRNAs that degrade
PSF-binding RNAS act as tumor-suppressors, and PSF-binding
RNAs and ras oncogenes act as tumor-promoters. The
evidence for the model will be discussed.
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NEW APPROACHES IN COLORECTAL CANCER
GENETICS

Maria Gazouli

Department of Biology, School of Medicine, University of
Athens, Michalakopoulou 176, 11527 Athens, Greece

Colorectal cancer (CRC) is the third most common cancer and
fourth-leading cause of cancer death worldwide. Lifetime risk
in Western European and North American populations is
around 5%. Both genetic and environmental factors contribute
to disease etiology, with about one-third of disease variance
attributed to inherited genetic factors. For complex diseases,
such as CRC, genetics research in human populations,
remarkable progress has been made in recent times with the
publication of a number of genome-wide association scans
(GWAS) and subsequent statistical replications. These studies
have identified new genes and pathways implicated in disease,
many of which were not known before. Until very recently,
the defined genetic contribution to CRC comprised rare, high-
penetrance variants in a few genes (DNA mismatch repair
genes, APC, SMAD4, BMPRIA and MUTYH). In a genome-
wide association study to identify loci associated with CRC,
555,510 single nucleotide polymorphisms were genotyped in
different populations including 747 Greek CRC cases and 850
controls. The GWAS studies revealed that common genetic
variations in the 8q23.3, 8q24, 10pl14, 11p23, 15p13, and
18q21 (SMAD?7) regions also contribute to CRC risk. As well
as providing risk estimates for population groups,

identification of CRC risk loci provides new insights into
disease causation. Studies of the mechanisms by which these
genetic associations impact CRC risk could lead to the
development of small molecule interventions for
chemoprevention and chemotherapy.
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CYTOTOXIC AND ANTIPROLIFERATIVE
ACTIVITIES OF COBALT (II) COMPLEXES WITH
DIFFERENT LIGANDS ON CULTURED TUMOR
CELLS
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Cobalt is one of the most important trace elements in the
world of animals and humans. Various cobalt containing
compounds have been reported to express antineoplastic
properties. The aim of this study was to evaluate the influence
of 19 newly synthesized cobalt (II) complexes with different
ligands (aminoacids, cholic acids, Mannich bases, mixed
ligands) on cultured tumor cells. The following model systems
were used in the experiments: 1) Permament cell lines from
human (carcinoma of the larynx Hep-2, rhabdomyosarcoma
RD64, glioblastoma multiforme 8 MG BA, breast cancer
MCF-7 and erythroleukemia K562), rat (transplantable
sarcoma induced by Rous sarcoma virus strain Schmidt-
Ruppin), murine (myeloma P3U1) and chicken (transplantable
hepatoma induced by the myelocytomatosis virus Mc29)
origin; 2) primary cultures from myeloid tumor in hamster
induced by Graffi mouse leukemia virus. The influence of the
compounds on cell viability and proliferation as well as
cytopathological changes were studied by MTT test, neutral
red uptake cytotoxicity assay, colony-forming method,
autoradiography, neutral and alkaline variants of single cell gel
electrophoresis and acridine orange staining. The results
obtained revealed that the compounds tested express time- and
concentration-dependent cytotoxic and antiproliferative
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activities. The compounds with the most promising antitumor
properties were found among the complexes with mixed
ligands 2-hydroxy-benzophenones and nitrogenous bases enR.
Some of them were found to reduce cell viability by 50%
(ICsp) when applied at concentrations <5 ug/ml for 24 h.
Supported by: Grant C1402/2004, National Science Fund in
Bulgaria; bilateral projects between the Bulgarian Academy of
Sciences, the Aristotle University of Thessaloniki, Greece and
the Romanian Academy.
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IN VIVO EFFECT OF ASSORTED
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ON DMBA-INDUCED ONCO-SUPPRESOR
GENE EXPRESSION IN CBA/CA MICE

Péter Gergely!, Géza Mezey?, Laszl6 Orfi?
and Istvan Ember*

'nstitute of Forensic Medicine, University of Debrecen, H-
4012, Debrecen, Nagyerdei krt. 98.;

2Department of Neurosurgery, University of Debrecen, H-
4012, Debrecen, Nagyerdei krt. 98.;

3Institute of Pharmaceutical Chemistry, Semmelweis
University of Medicine, H-1092 Budapest, Hgyes E. Street
7

“Institute of Public Health, University of Pecs, Szigeti str 12,
H-7624 Pecs, Hungary

We studied six molecules purported to be antineoplastic and
chemoprevenitve protein tyrosine kinase (PTK) inhibitors.
These molecules are plant-derived flavonoids. In order to
determine whether promising antineoplastic activity would
extend to anticarcinogenic properties, the effects of these
molecules on the DMBA (7,12- dimethylbenz[a]anthracene)-
induced expression of H-ras and p53 in isolated RNA from
liver, lung, kidney, thymus and bone marrow of CBA/Ca
inbred mice was investigated. Elevated expression of
oncogenes after treatment with DMBA has been reported
previously.

Administration of these molecules simultaneously with
DMBA, 24 h prior to or 24 h after the DMBA treatment
characteristically modified the DMBA-induced expression of
the genes in the twenty-four hour “short-term” experiments,
showing the chemoprevenitve and/or antineoplastic effect of
the observed agents. Coadministration of DMBA and agent
72, a styrylacrylonitrile compound, resulted in a significant
decrease of the DMBA induced expression of H-ras in all
organs; p53 expression decreased in liver, lung and bone
marrow, increased in kidney and thymus. Administration of
agent 72 24 h after the DMBA treatment reduced the DMBA-
induced H-ras expression in all examined organs. The p53
expression decreased in all organs except the kidney.
Administration of agent 72 24 h prior to the DMBA treatment
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reduced the DMBA-induced expression of H-ras in all organs.
The expression of p53 induced by DMBA was elevated in
kidney, in the bone marrow and lung, but decreased in thymus.
Agent 72 alone decreased the expression of H-ras in all
organs. The p53 expression increased significantly in liver and
kidney but decreased in the lung and remained almost the
same in the thymus and in the bone marrow. As previously
described, this method is capable of screening promising anti-
neoplastic molecules.
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NOVEL ROLE OF NEURONAL CALCIUM SENSOR-1
(NCS-1) AS PROGNOSTIC FACTOR AND
THERAPEUTIC TARGET IN BREAST CANCER
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Neuronal calcium sensor-1 (NCS-1), formerly known as
Frequenin, is a calmodulin-related EF-hand Ca®* binding
protein expressed mainly, but not uniquely, in neurons and
neuroendocrine cells. NCS-1 modulates synaptic transmission
and plasticity and has recently been identified as a regulator
of neurite outgrowth and neuronal survival. Notwithstanding
the diverse and well characterised biological functions of this
protein in neurons, its involvement in cancer has never been
studied. Here, the functional and clinical relevance of NCS-1
in breast cancer was investigated. In a microarray analysis of
103 invasive breast tumours and non-cancerous breast
biopsies, we identified NCS-1 to be expressed in a sub-group
of tumours (approximately 12% of cases), but to be
undetectable in normal breast tissue. Multivariate and
univariate analyses revealed NCS-1 expression to be
associated with estrogen receptor (ER)-negativity and
shortened times to relapse (p=0.0421) and death (p=0.0032)
from time of diagnosis. To investigate the possible role of
NCS-1 in breast tumour cell biology, we characterised the
biological effects of this gene in vitro using breast cancer cell
lines. To achieve this, NCS-1 expression was analysed in a
panel of breast cancer cell lines using quantitative reverse-
transcriptase polymerase chain reaction (qRT-PCR) and,
following initial screening, two highly invasive triple negative
(ER-, PR-, HER-2-) cell lines, Hs578T and HCC1143, as well
as the weakly invasive MCF7 cell line, were selected for gain
of function experiments. NCS-1 cDNA was introduced into
these cells and associated effects on cell proliferation, motility
and invasiveness were evaluated, compared to empty-vector
transfected control cells. While monolayer cell growth rate
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was not affected, anchorage-independent growth was
significant enhanced by NCS-1, with a remarkable tendency
for NCS-1 transfected cells to form larger colonies compared
to the control cells. Motility of NCS-1 transfected cells was
also significantly enhanced. Interestingly, the invasive ability,
measured by monitoring invasion through matrigel in a
Boyden Chamber assay, was also markedly increased. Our
results suggest that NCS-1 may contribute to the malignant
phenotype of breast cancer cells and may represent a new
prognostic biomarker and potential therapeutic target for a
sub-group of breast cancer patients.

Supported by the from Ireland’s Health Research Board.
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SURGERY IN BYZANTIUM

S. Geroulanos
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Surgery in Byzantium with respect to the research and results
achieved in many other medical fields remained more or less
impenetrable, despite its major contribution in conservation,
development and transfer of ancient knowledge. There are
descriptions of ordinary or even of severe operations, thus
making their study a fascinating subject. At least three of the
most important physicians/authors of Byzantium, like
Oreibassios, Aetios from Amida and Pavlos Aeginitis
described and performed amazing operations. A selection of
them is listed below:

General Surgery: Strumectomy (with reference to the
importance of recurrent nerve), herniotomy and herniorrhaphy,
hydro- and varicocele operation, entero- and omphalocele,
laparocentesis, gastrorrhaphy, lymph node and ganglion
excision, hexadactily operation. Abscess incision and drainage,
liver and “spleen” abscess drainage, scrofulosis, panaritium
incision, ingrowing-nail operation, removal of foreign bodies,
finger-, arm- and leg-amputation.

Trepanation, craniotomy, elevation of
impressed bone segments, several operations on cranial
fractures.

Angiology: Ligation of arteries, arteriotomy, arterial resection

Neurosurgery:

in temporal arteriitis, aneurysmectomy, varicectomy (various
methods including stripping), haemostasis by compression,
ligation, cauterization and haemostyptics.

Ophthalmology: Blepharotomy, blepharoplasty of distichiasis,
lagophthalmus operation, ektropion operation,
anabronchismus, hydatic cyst removal, chalazion, pterygium,
catarrhact operations, eyelid-sty treatment.

Ear-Nose-Throat: Rhinoplasty after nose operation, resection
of nose-polyps, retroauricular acoustic pore opening, plastic

ear-reconstruction, reposition of mandibula luxation,
sialolithiasis ~ operation,  uvulectomy, tonsillectomy,
tracheostomy.

Breast surgery: Tumorectomy, mastectomy, combined
mamma-preserving tumor resection and cauterization, incision
of breast abscess, removal of milk-stones, excision of necrosis
and fistulas, gynaecomasty operation.

Thoracic surgery: Rib resection, drainage of empyema,
separation of siamese twins (the first in the world).
Gynaecology: Transvaginal hysterectomy, drainage of uterus
empyema, operation of cervix varices, nymphectomy,
operation of hymenal, vaginal and uterus atresia, resection of
pudendal, vaginal and cervical condylomas.

Obstetrics: Major improvements in irregular birth, use of
forceps, embryotomy, support of genitals during birth, manual
extraction of placentar rests, manual cleansing of uterus in
postpartal infection, abortion.

Urology: Circumcision and phimosis operation, hypospadias
operation (building neo-urethra), resection and cauterization
of condylomas, catheterization of bladder and lavage,
transurethral and transvaginal cystolithotrypsie, transvaginal

and transperineal cystolithiasis removal, castration,
hermaphrodites operation.
Proctology:  Haemorhoidectomy (incl. ligation and

cauterization), fistulotomy and fistulectomy, seton technique,
perianal abscess drainage, anal atresia operation.
Traumatology: All possible reductions of simple and
complicated bone fractures and repositions of luxation,
extractions of arrows, spears efc. including gastro-, duodeno-,
jejuno-, colono-, and vesico-rrhaphy.

The importance of the Byzantine texts in surgery were
recognized in France, where they became by special decree
obligatory texts for the medical students of the Sorbonne from
the beginning of the 17th century till the end of the 19th
century.
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Invasion and metastasis of cancer cells relies on dynamic
reorganization of the actin cytoskeleton which is the driving
force for cellular motility. Actin-associated or actin-binding
proteins aid in this process by virtue of their ability to interact
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reversibly with actin and actin filaments. The expression level
of quite a few actin binding proteins is up-regulated in cancer
cells, and many studies have demonstrated a correlation
between the expression of selected actin-binding proteins and
cancer cell motility and/or invasion in vitro and in vivo.

Instead of modulating the expression level of actin-
associated proteins, we developed small recombinant
antibodies (so-called nanobodies) raised against cell motility
factors and use these as intrabodies. Obviously these
antibodies do not affect the expression of their target antigen
but inhibit biological functions. Nanobodies (~15 kDa) against
gelsolin and other actin-associated proteins were raised in
llamas or alpacas which have the unique property of
expressing heavy chain antibodies that are devoid of light
chains. The antigen-binding region of these antibodies (VHH)
can be cloned, thus raising the possibility of developing small
protein inhibitors against structural intracellular polypeptides.
In addition, nanobodies can be used for tracing their target in
living cells, thereby circumventing protein overexpression.
They are also suitable for immunoprecipitation and Western
blotting.

We show that selected nanobodies bind their target with
nanomolar affinity. Moreover, epitope mapping demonstrates
their selective interaction with conformational epitopes (i.e.
calcium-induced conformational changes in proteins).
Examples are discussed showing inhibition of biochemical
activities of L-plastin, an actin-bundling protein, by
nanobodies. Moreover, this was associated with inhibition of
filopodia formation in PC-3 cells.

Importantly, expression of nanobodies against L-plastin or
gelsolin in cancer cells reduced motility and in vitro invasion
of these cells to the same extent as siRNA. This approach
allows one to study the role of (actin-associated) proteins in
tumorigenesis at the level of the protein. Nanobodies could be
further developed into bona fide therapeutic molecules.
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G-QUADRUPLEX STRUCTURES IN ANTICANCER
AND ANTIVIRAL THERAPY

C. Giancola
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Guanine-rich nucleic acid sequences can adopt quadruplex
structures (G-quadruplexes) stabilized by quartet layers of
Hoogsteen paired residues (1). G-quadruplexes are further
stabilized by monovalent cations as sodium and potassium. G-
rich sequences are found at the ends of chromosomes as
telomeric protein complexes, and in a number of biologically
significant regions of the genome, such as gene promoter
regions and sequences associated with human diseases. The
biomedical relevance of quadruplexes is essentially due to two
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potential applications: in anticancer therapy and in the design
of novel aptameric nucleic acids. The first application comes
from the observation that G-quadruplexes formation at the 3’-
end of telomeres may inhibit the telomerase enzyme, an event
which can induce cancer cells to escape senescence (2, 3). The
second application is due to the ability of aptamers based on
the quadruplex motif to specifically bind selected proteins (4).
A specific quadruplex has been found to bind and inhibit a-
thrombin, an important protein with multiple function in
homeostasis, and some quadruplexes have resulted to be
potent antiviral inhibitors against HIV. Many structural and
biophysical methods are devoted to study native quadruplexes
and their interactions with both proteins and small molecules
(5). The energetic aspects of both quadruplex assembly and
quadruplex-ligand interactions are discussed here. Recent
studies on physico-chemical properties and antiviral activity
of quadruplex structures obtained from synthetic aptamers are
also discussed.
1 Gellert M, Lipsett MN and Davies DR: Proc Natl Acad Sci
USA 48: 2013, 1962.
2 Mokbel K: Curr Med Res Opin 79: 470, 2003.
3 Hahn WC, Counter CM, Lundberg AS, Beijersbergen RL,
Brooks MW and Weinberg RA: Nature 400: 464-468, 1999.
4 Wenn J-D and Gray DM: Biochemistry 47: 11438-11448,
2002.
5 Pagano B and Giancola C: Current Cancer Drug Targets 7:
520, 2007.
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ANGIOGENESIS AND MATRIX
METTALLOPROTEINASES: THE COMMON
PATHWAY TO CANCER PROGRESSION AND THEIR
IMPACT ON PANCREATIC DUCTAL AND
AMPULLARY CARCINOMA
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Nikolaos Tzanakis and George Peros

4th Surgical Department, Attikon Hospital, University of
Athens, Athens, Greece, Apostoli 2 st, 185 37 Piraeus,
Greece

Aim: To investigate the expression of metalloproteinase
(MMP)-2, MMP-9 and tissue inhibitor of MMP (TIMP)-2 in
pancreatic ductal and ampullary carcinoma and to test the
findings for correlation with angiogenesis and several
clinicopathological parameters. Materials and Methods:
Paraffin sections from 32 pancreatic ductal adenocarcinomas
and 17 ampullary carcinomas were assessed for the expression
of MMP-2, MMP-9 and TIMP-2, by immunohistochemistry.
Stromal and epithelial staining were evaluated separately.
Moreover, sections stained immunohistochemically with anti-
CD34 antibody were evaluated by image analysis for the
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quantification of microvessel density (MVD). Results: In
pancreatic ductal adenocarcinoma, lower levels of glandular
TIMP-2 were found in poorly differentiated tumors, while
high glandular TIMP-2 expression was significantly associated
with better survival. The age of the patients and the degree of
differentiation of the tumor were identified as independent
prognostic parameters. No relation was found between the
expression of MMPs, TIMP or angiogenesis and the
parameters under consideration. In ampullary adenocarcinoma,
strong expression of glandular MMP-2 was associated with
higher MVD values. Moreover, lymph vessel invasion was
associated with higher stromal TIMP-2. Conclusion: In
pancreatic ductal adenocarcinoma, TIMP-2 may have a more
crucial role in prognosis than MMP-2, MMP-9 or
angiogenesis. In ampullary adenocarcinoma, MMP-2
expression correlated with MVD, supporting its postulated
role in angiogenesis.
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MULTI-TARGETING OF U87 GLIOMA CELLS BY
SUNITINIB AND LAPATINIB
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Aim: Sunitinib and Lapatinib are currently used for the
treatment of solid tumors. The efficacy of these agents is not
widely tested neither in experimental models nor in clinical
trials of malignant gliomas and therefore we studied the effect
of these agents, applied either alone or combined, on U87
glioma cells. Methods: Sunitinib and lapatinib were applied,
either separately or in combination, in the U87 cells at doses
of 10 nM, 100 nM and 1 uM. To determine whether these
agents affect the proliferation of U87 glioma cell lines, the 3-
[4,5-dimethylthiazol-2-y1]-2,5 dimethyltetrazolium bromide
assay was used. Apoptosis was detected using annexin
V/propidium iodide detection assay, migration assay was
performed in 24-well microchemotaxis chambers and MMP-2
levels were measured by zymography. Results: Both agents,
administered either alone or combined, decreased cell
proliferation in a dose-dependent manner 48h after their
application. The inhibition of agent’s combination was
statistically different than the inhibition of each agent alone.
We also found that apoptosis was increased and invasion of
U87 cells was inhibited either by each agent alone or their
combination. Finally, the application of both agents did not
result in alteration of MMP-2 levels. Conclusion: Our results
showed that the application of sunitinib and/or lapatinib
appears to exhibit effects on proliferation, apoptosis and

invasion of U87 cell line. When applied alone, sunitinib
appears to be a more potent inhibitor than lapatinib.
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DIFFERENTIAL EXPRESSION OF
METALLOPROTEINASE BETWEEN NORMAL
MUCOSA OF PATIENTS WITH SPORADIC
COLORECTAL CANCER AND OF NORMAL
SUBJECTS: MAY PLAY A ROLE FOR NEOPLASTIC
TRANSFORMATION?

Francesco Franceschi, Lucia Fini, Giovanni Gigante,
Maria Assunta Zocco, Alberto Manno, Davide Roccarina,
Bianca Giupponi, Guido De Marco, Alessandro Verbo,
Claudio Mattana, Nicolo Gentiloni-Silveri, Claudio Coco,
Giovanni Gasbarrini and Antonio Gasbarrini
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The matrix metalloproteinase (MMP) family of enzymes
represents a group of about 20 proteins which have been
involved in promoting of human malignancies, including
colorectal cancer (CRC). We hypothesized that a genetic
impairment of MMP and/or their inhibitors in the normal
colonic mucosa may create a favorable environment for
neoplastic transformation. Therefore, we designed a study
aimed at assessing the gene expression profile of MMP and
their inhibitors in samples of sporadic CRC tissue, normal
colonic mucosa of patients with sporadic CRC and normal
mucosa of healthy subjects. Methods: Ten patients with
sporadic CRC and 10 healthy sex and age matched subjects
were enrolled. Samples of CRC, normal mucosa of patients
with CRC and normal mucosa of healthy subjects were
collected. Total RNA was extracted from all samples; cRNA
was hybridized with the human U133A array set (22.000
genes), which also include 20 MMP genes and their inhibitors.
Gene expression profile was compared among groups. The
expression level of MMP and their inhibitors found to be
increased or decreased in gene chip analyses was further
studied by real-time PCR to validate microarray results.
Results: CRC tissue vs. normal mucosa of CRC patients:
overall, a differential expression in 7 MMP genes has been
observed by both microarray analysis and RT-PCR. In
particular, the gene expression of MMP-1, MMP-2, MMP-7,
MMP-8, MMP-9, MMP-12, and MMP-20 was found to be
increased in CRC specimens compared to the normal mucosa
of the same patients. Concerning TIMPs, only TIMP-1 was
increased in CRC tissues. Normal mucosa of CRC patients vs.
normal mucosa of healthy subjects: overall, 6 MMP genes
were differently expressed between groups by both microarray
analysis and RT-PCR. In particular, MMP-11, MMP-12,
MMP-15 and MMP-20 were up-regulated in the normal
mucosa of CRC patients, while MMP-14 and MMP-19 were
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down-regulated in the same samples. Concerning TIMPs,
TIMP-3 was decreased in the normal mucosa of CRC patients.
Conclusion: Several MMP genes are differentially expressed
in CRC tissue, normal mucosa of patients with sporadic CRC
compared to healthy subjects. Interestingly, some of those
genes, such as MMP-11 and MMP-12, which were up-
regulated in the normal mucosa of CRC patients, have also
been described to play a role in CRC, while MMP-15 and
MMP-20 have been reported to be associated to other kind of
cancers. Furthermore, MMP-19, a protein involved in colonic
epithelial cell proliferation, and TIMP-3, which were down-
regulated in the normal mucosa of patients with CRC, are
known to decrease during malignant transformation. Based on
these findings, we hypothesize that the pattern of expression of
those genes seen in the normal mucosa of patients with
sporadic CRC may create a favorable environment for
neoplastic transformation and progression.
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ANTIMUTAGENIC AND ANTICANCER EFFECTS OF
BLACK TEA POLYPHENOLS THEAFLAVINS AND
THEARUBIGINS IN MULTIPLE TEST SYSTEMS
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Sibabrata Mukhopadhyay and Ashok K. Giri
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Tea is a highly consumed and popular beverage throughout the
world. During fermentation tea catechins are polymerized by
polyphenols oxidase to form theaflavins (TF) and thearubigins
(TR). TF and TR are the most exclusive polyphenols of black
tea that account for 3-6% and 12-18% of dry weight of black
tea. We have observed significant antimutagenic effects of TF
and TR in multiple test systems. A statistically significant
inhibition of chromosomal aberration and micronuclei
formation was found in vitro in human lymphocyte cultures.
Tea polyphenols exert their potent anticancer activity and
appear to be the ideal agents for chemoprevention. Even
though few previous reports show the anticancer effects of TF
through apoptosis, nevertheless the potential effect of TR has
not been appraised. This study investigated the induction of
apoptosis in human skin cancer cells after treatment of TR and
TF. We report that both TF and TR could exert inhibition of
human A431 (epidermoid carcinoma) and A375 (malignant
melanoma) proliferation without adversely affecting NHEK
(normal human epidermal keratinocytes) cells. Growth
inhibition of A375 cells occurred through apoptosis, as evident
from cell cycle arrest at Gy/G, phase, increase in early
apoptotic cells, externalization of phosphatidyl serine and
DNA fragmentation. In our pursuit to dissect the molecular
mechanism of TF and TR induced apoptosis in A375 cells, we
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investigated whether cancer cell death is being mediated by
mitochondria. In our system, Bax translocation to
mitochondria persuaded depolarization of mitochondrial
membrane potential, facilitated ROS (reactive oxygen species)
generation, cytochrome c¢ release in cytosol and induced
activation of caspase -9, caspase -3 as well as PARP (poly
(ADP-ribose)  polymerase) cleavage. Our intricate
investigations on apoptosis, also explained that, TF and TR
augmented Bax/Bcl2 ratio and upregulated the expression of
p53 and p21. The TF and TR also inhibited phosphorylation
of the cell survival protein Akt. Furthermore, we have found
that TF and TR can also upregulate phosphorylated JNK and
phosphorylated p38 in A375 cells. These observations raise
speculation that TF as well as TR might exert
chemopreventive effect through cell cycle arrest and induction
of apoptogenic signals via mitochondrial death cascade and
stress activated MAPKinase pathways may also be involved
in inducing apoptosis in human skin cancer cells.
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CHLOROQUIN CONVERTS MOLECULAR IODINE-
INDUCED AUTOPHAGY IN MDA-MB-231 TO
APOPTOTIC CELL DEATH: IMPLICATIONS FOR
OVERCOMING CHEMOTHERAPEUTIC
RESISTANCE
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Autophagic mechanism is known to provide survival
advantage and chemoresistance in various types of cancer.
Molecular iodine (I,) has been shown to cause apoptotic cell
death independent of estrogen receptor and p53 status in breast
cancer cell lines (MCF-7, MDA-MB-231, MDA-MB-453, ZR-
75-1, T-47D). In MCF-7 cells, apoptotic cell death has been
shown to be independent of caspase activity and is mediated
through AIF. Non-evident apoptosis in MDA-MB-231 in
response to I, treatment led us to investigate its cell death
mechanism in detail. Electron microscopic observations and
immunofluorescence performed in molecular iodine-treated
MDA-MB-231 cells showed an increase in acidic vacuoles
and autophagosome formation, and subsequent autolysosome
formation confirmed the autophagy. Blocking of various stages
of I,-induced autophagy by PI3 kinase inhibitors (LY294002
and 3-MA), bafilomycin (lysosomal fusion inhibitor) resulted
in enhanced cell death, indicating that autophagy provides
survival advantage to MDA-MB-231 cells. The evidence of
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autophagy is further supported by enhanced expression of
Beclin, reduced Bcl-2, and increased LC-3 cleavage seen on
Western blot.

Recent evidence that the anti-malarial drug chloroquin
inhibits chemotherapeutic regimen-induced autophagy leading
to increased cell death in CNS lymphoma is promising. To
know whether the chloroquin-mediated increased therapeutic
efficacy is drug/system-specific or is a more generalized
phenomenon, we investigated its effect in I,-treated MDA-
MB-231 cells. Co-treatment with I, and chloroquin resulted
in increased cytotoxicity, accumulation of sub-Gl cell
fraction, nuclear fragmentation with enhanced caspase-9
activation and reduced pro-caspase-3, indicating that
chloroquin redirects the cells undergoing autophagy under the
influence of molecular iodine to dominant apoptotic
mechanism of cell death. The evidence provided so far
indicates that the chloroquin probably increases the
therapeutic efficacy of the drug regimen in a ubiquitous
manner. This switch over ability from autophagy to apoptosis
provided by chloroquin makes it a potential adjuvant to
overcome the survival advantage conferred by molecular
iodine on MDA-MB-231 cells.

Supported by Department of Science and Technology,
Government of India, Grant No SR/SO/HS/017/2003.
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A COMPLEX KARYOTYPE IS AN INDEPENDENT
PROGNOSTIC FACTOR FOR CHILDREN WITH MDS
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OF MDS IN CHILDHOOD (EWOG-MDS)
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To study the clinical significance of recurrent chromosome
aberrations in childhood MDS, cytogenetic data of 394
consecutive children with refractory cytopenia (RC) (N=215),
RAEB (N=141) and RAEB-T (N=38) analyzed in the
regional cytogenetic reference centers and registered in the
prospective study EWOG-MDS 98 between 1998 and 2005
were evaluated. At diagnosis, a karyotype could be defined in
279/394 patients (pts) (71%). No karyotype was obtained in
16% of pts with RC as compared to 8% pts with RAEB and
RAEB-t (p<0.001). Clonal chromosome aberrations were
more common in pts with advanced MDS (RAEB and
RAEB-T, 61%) compared to RC (29%), and in pts with
secondary (69%) compared to primary MDS (36%)
(p<0.001). Monosomy 7 was the most frequent aberration
occurring with similar frequency in RC (47% of abnormal
karyotypes) as compared to advanced MDS (49%) and in
primary (53%) compared to secondary (41%) MDS. In
addition, aberrations typical for de novo AML, such as
aberrations involving 11q23 or 3q, t(6;9) and del(9q), were
noted in morphologically and clinically unequivocal MDS
cases. Recurrent aberrations of adult MDS such as isolated
del(5q), del(20q) and -Y were very uncommon, indicating a
different pathogenesis of these cases. In pts with advanced
MDS, there was no significant difference in overall survival
(OS) of pts with normal karyotype (44%=18) as compared to
pts with monosomy 7 (58%=19) and patients with other
karyotypes (61%+22). However, pts with advanced MDS and
a complex karyotype (defined by =3 chromosome aberrations,
presence of structural aberrations and excluding clonal
evolution of monosomy 7) had a lower OS (16% =15,
p<0.01). OS and event-free survival after hematopoietic stem
cell transplantation (HSCT) in pts with complex karyotypes
was inferior compared to that of pts with other cytogenetic
aberrations (p=0.012 and 0.039, respectively). Within the
group of pts with secondary MDS, complex karyotypes were
found in MDS evolving from inherited bone marrow failure
disorders or after radiochemotherapy, but absent in familial
MDS and cases evolving from acquired aplastic anemia. As
shown in a multivariate Cox analysis, advanced MDS,
secondary MDS, the presence of a complex karyotype and
HSCT were identified as independent prognostic factors for
OS. Thus, this study demonstrates the prognostic significance
of cytogenetic findings in advanced childhood MDS
independent of HSCT.
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THE EFFECT IN VITRO AND IN VIVO OF HUMAN
GALECTIN-8 VARIANTS; A POSSIBLE NEW
THERAPY FOR INFLAMMATORY AND CANCER
DISEASES
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In our recent publication (Eshkar-Sebban et al., J] Immunol
179: 1225-1235,2007) we described a study shows by affinity
chromatography, surface plasmon resonance and flow
cytometry, that galectin-8 is a novel ligand of CD44. We
further demonstrated that synovial fluid cells from rheumatoid
arthritis patients (RA) contain new variants of human galectin-
8 proteins and cell surface CD44. Both CD44 and galectin-8
proteins, possibly released from the inflammatory cells, were
detected also in the joint fluid of the patients. We further
revealed that at least part of galectin-8 and soluble CD44 form
complexes in the RA synovial fluid that reduce the ability of
the lectin to induce apoptosis in the inflammatory joint cells.

Hence, the RA model not only confirmed the receptor-
ligand relationships between CD44 and galectin-8, but also
unveiled the biological significance of this interaction in the
regulation of the inflammatory cascade.

Knowing that the interaction between galectin-8 and
integrins is mediated by the sugar moieties of the adhesion
receptors and that this interaction can subsequently lead to
apoptotic signaling, we predicted that galectin-8 can also be
ligated to CD44. This assumption was based on the fact that,
like integrins, CD44 is a glycosylated cell surface receptor that
can deliver death signals. Challenging this prediction
experimentally, we not only confirmed the receptor- ligand
relationship between CD44 and galectin-8, but also showed
that this interaction reduced the anti-inflammatory activity of
the lectin.

In the present study, we are reporting our recent findings on
new pro apoptotic agents, human galectin-8 variants, which
can provide a novel diagnostic, prognostic and therapeutic
approach for joint chronic inflammatory diseases and cancer.
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EFFECTS OF ISOFLURANE ON NFKB1, GADD45A
JNK1 EXPRESSIONS IN THE VITAL ORGANS OF
CBA/CA MICE
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Background: Isoflurane is one of the most widely used volatile
anaesthetics. It is administered to patients during general
anaesthesia with the aim of minimizing the effect of external
stimuli, such as surgical invasions. It was also found to be
beneficial to patients undergoing operation with coronary heart
disease by reducing myocardial stunning and infarct size. On
the other hand isoflurane has also been reported to have
genotoxic effects in humans, male Sprague—Dawley rats and in
cell lines exposed to isoflurane. This genotoxic effect
manifested as an increase in DNA single strand breaks by
alkaline comet assay. In our present study we evaluated the
expression of GADD45a, JNK1 (MAPKS) and NFKBI.
GADD45a is a gene that is induced by DNA damage and
strongly linked to the c-jun-N terminal kinase cascade and to
the NFKB pathway, both playing important role in the
regulation of apoptosis and cell survival. Materials and
Methods: 5-week-old male CBA/CA mice were exposed to 2%
isoflurane anaesthesia for 1 hour. Control animals were
exposed to 90% Oxygen. Lungs, liver and kidneys of the
animals were removed 3 and 6 hours after isoflurane exposure.
Gene expressions were measured by quantitative real-time PCR
on total RNA from the organs. For internal control we used
HPRT. Results: Significant expression alterations of the three
genes were seen 3 hours after the isoflurane exposure in the
lungs and the kidneys. GADD45a and JNK1 showed paralell
correlation in changes of expression, while NFKB1 had inverse
activation compared to the other two genes. Conclusion: By
inducing DNA damage and activating GADD45a., isoflurane
exposure evokes the activation of JNK1 and NFKB1 through
which can have an effect on the cell death program.
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Introduction: Microarray analysis offers the opportunity of
screening transcriptional expression profile of neoplastic cells
at the genomic level. Analysis and comparison of these
molecular snapshots makes possible to identify characteristic
steps of deregulation and dedifferentiation in tumorigenesis.
This genomewide screening can reflect a momentary picture of
global network of all transcriptional events in tumours
providing wide insight into the connections of the signalling
mechanisms driven in tumour cells. Patients and Methods:
c¢cDNA microarray with 20.000 human gene specific
oligonucleotide was used to analyze benignant and early-stage
malignant thyroid tumours of epithelial origin: follicular
adenoma (n=8), follicular carcinoma (n=7) and papillary
carcinoma (n=10) compared to normal thyroid tissue (n=20).
Results: We compared microarray patterns of early-stage
thyroid tumours looking particularly not for significantly
modulated candidate genes, but a set of genes acting on similar
antiapoptotic and signalling pathway, and the ones showing
overlaps between the early-stage epithelial thyroid tumour
types. We identified significant expression differences of 258
genes- underexpression of 233 and overexpression of 25 genes
and focused on the overlapping genes between the different
histological types. Among these genes we found a limited set
acting on similar transcriptional pathways: through NF-KB and
PPARY pathway. Conclusion: The role of overlapping genes in
histologically different tumours has not been clarified, but
might represent early or pivotal steps of carcinogenesis. All
investigated histiotypes of tumours contained significantly
modulated genes acting on NF-KB regulatory pathway. Our
findings suggest that modulation of NF-KB signalling plays
crucial role in early thyroid carcinogenesis.
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FEEDING PURIFIED GLYCEROL FROM BIODIESEL
TO CBA/CA MICE: EFFECTS ON SINGLE STRAND
DNA DAMAGE INDUCIBLE GADD45A AND NFKB
EXPRESSIONS
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and Istvan Ember!
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Background: In the European Union the turn towards
renewable energy sources has increased the production of
biodiesel from rapseed oil (rapseed oil methyl ester) leaving
glycerol as a valuable by-product. Glycerol is a natural liquid
substance registered in the European Union as a feed additive
E422. Glycerol could become attractive for ruminants if the
amount of the by-product exceeds the capacities of the
pharmaceutical and chemical industries to process glycerol. In
the present situation glycerol purification is costy and it is

necessary to evaluate the final glycerol by-product of different
techniques and levels of purification. In our study we aimed
to evaluate a promising, neutralized, filtered and distilled
glycerol with acceptably high purity and with a methanol
content lower than 0.1% called SZME2. We investigated the
effect of this glycerol product on the expressions of DNA
damage inducible genes GADD450 and NFKB, in case it was
added to standard diet of CBA/CA mice, sensitive to
carcinogen exposure. Materials and Methods: 5-week-old
CBA/CA mice were administered SZME2 in the standard
chaw pellet with a glycerol concentration of 10% of diet dry
matter. Animals were given SZME?2 fortified diet and tap
water ad libitum for 3, 6 and 24 hours. Control animals
consumed the standard chaw pellet and tap water. Liver, spleen
and bone-marrow of the animals were removed during
autopsy. Quantitative real-time PCR was carried out on
isolated total RNA. Gene expression alterations of GADD45a.
and NFKB were calculated in HPRT percentage. Results: No
significant changes were seen in gene expressions of
GADD450 and NFKB in the liver and spleen at the three
timepoints of administration of SZME?2 in the diet. However a
consequent and significant down-regulation of the two genes
was observed in the bone marrow in both gender. Conclusion:
Based upon our data we can not declare that methanol content
under 0.1% of purified glycerol byproducts of biodiesel
production have no effect on the homeostatic regulation at
molecular level. Our investigation underline the necessity of
animal carcinogenicity bioassay on large laboratory animal
population before introducing purified glycerol byproducts on
the market.

234

A PERSONALIZED APPROACH TO DETERMINE
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Background: Despite a considerable decline in the mortality
from breast cancer following systemic therapy, the biology of
breast cancer remains poorly understood. This is because that
the routinely-used clinicopathologic variables fail to fully
capture the biologic heterogeneity. Gene expression
microarrays may provide more sophisticate information than
conventional biomarkers in predicting disease outcome and
response to a specific systemic therapy on an individual basis.
However, whether ER and HER2 status, two important
biomakers, can be reliably measured from the comprehensive
microarray data is unclear. Methods: we used gene expression
data of 495 breast carcinomas to assess the correlation
between ER and HER-2 mRNA levels and clinical status of
these genes (as determined by immunohistochemical and/or
fluorescence in situ hybridization). Data from 195 fine-needle
aspiration (FNA) samples was used to define mRNA cutoff
values and the accuracy of these cutoffs was assessed in two
independent data sets: 123 FNA samples and 177 tissue
specimens (ie, resected or core-needle biopsied tissues).
Profiling was conducted at two institutions using the same
platform (the Affymetrix UI33A GeneChip). All data were
uniformly normalised using dCHIP software. Results: ER and
HER-2 mRNA levels correlated closely with routine receptor
status measurements in all three data sets. Spearman’s
correlation coefficients ranged from 0.62 to 0.77. The defined
ER mRNA cutoff identified ER-positive status with the overall
accuracy of 88-96%; and the defined HER-2 mRNA cutoff
identified HER-2-positive status with the overall accuracy of
89-93%. Conclusion: ER and HER2 gene expression can be
reliably measured from the comprehensive microarray data.
Integration of ER and HER2 mRNA expression with
multigene signatures from the same microarray data may
refine and improve their predictive power. These findings may
represent an important step towards personalized treatment.
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XRCC3 GENE POLYMORPHISM IN BLADDER
CANCER

Kamil Fehmi Narter', Arzu Ergen!, Bedia Agachan!,
Umit Zeybek!, Uzay Gormus'? and Turgay Isbir!

ITstanbul University, Institute for Experimental Medicine,
Department of Molecular Medicine, Istanbul;

Ystanbul Bilim University, Faculty of Medicine, Department
of Biochemistry, [stanbul, Turkey

Smoking is known to be one of the most important factors that
increases the risk of bladder cancer and it is thought to
damage DNA via free oxygen radicals. In this case, the repair
capacity of the DNA is important to protect from cancer.
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XRCC3 has roles in double-strand breaks repair of DNA, and
plays a role in maintaining chromosome stability. We aimed
to investigate XRCC3 gene polymorphism that cause
Thr241Met change in bladder cancer. There were 55 bladder
cancer patients and 39 control cases in our study. The
polymorphism analysis was performed by PCR-RFLP. It was
found that there was a significant difference in carrying T
allele of XRCC3 gene between patient and control groups. We
found that the T allele has 4.87 times protective capacity
against bladder cancer risk. Detailed investigations using
larger study groups, may allow the prognosis of patients to be
determined.
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SERUM MYELOPEROXIDASE LEVEL AND GENE
POLYMORPHISM IN ENDOMETRIUM CANCER

1.2

Sibel Bulgurcuoglu Kuran!, Arzu Ergen', Uza rmus’ -,

Bedia Agachan', Umit Zeybek! and Turgay Isbir!

{stanbul University, Institute for Experimental Medicine,
Department of Molecular Medicine, Istanbul;

?[stanbul Bilim University, Faculty of Medicine, Department
of Biochemistry, Istanbul, Turkey

Endometrial cancer is one of the most frequent types of
cancer of the female genital system. Increasing age, obesity,
hypertension and diabetes mellitus are known to be risk
factors in creating this cancer. It is also thought that free
radicals can activate inflamatory responses and with the
contribution of hypoxia, they can cause DNA damage.
Myeloperoxidase (MPO) is found in neutrophils and
monocytes and catalyses reactions to produce hypochlorous
acid, which is toxic to bacteria and is also a long-lived
oxidant that can lead to activation of some procarcinogens
causing damage to DNA. We aimed to investigate the levels
of MPO activity in endometrial cancer patients while also
determining whether the MPO gene polymorphism can
increase the tendency to create endometrial cancer or not.
There were 39 endometrial cancer patients and 39 control
cases. Serum MPO levels were measured by enzyme-linked
immunosorbent assay (ELISA) and MPO gene -463G/A
polymorphisms were determined by PCR-RFLP. MPO levels
were not significantly different between control and patient
groups. A allele carriers were significantly more frequent in
the patient group than in the control group (p=0.037) but no
difference existed in G allele carriers. MPO levels were
higher in the AA genotype patient group than other
genotypes, but there was no such significance in the control
group. Serum MPO levels were higher in the homozygote AA
genotype group. As MPO is an enzyme that causes
production of hypochlorous acid, our results show that this
activity increment in the AA genotype might contribute to the
increased tendency for endometrial cancer.
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MESENCHYMAL STEM CELLS DERIVED FROM
NON-SMALL CELL LUNG CANCER AND NORMAL
LUNG TISSUE DIFFER IN THEIR GENETIC
STABILITY, GENE EXPRESSION PROFILES, AND
FUNCTIONAL BEHAVIOR

andra Gottschling!, Anna Jauch?, Martin Granzow?,
Ruprecht Kuner®, Thomas Muley!, Elizabeth Chang Xu!,
Felix F.J. Herth!, Hans Hoffmann!, Hendrik Dienemann!,
Anthony D. Ho*, Michael Thomas' and Michael Meister!

IClinic for Thoracic Diseases GmbH at University Hospital
Heidelberg, Amalienstr. 5, 69126 Heidelberg;

Insitute for Human Genetics, University Heidelberg, Im
Neuenheimer Feld 366, 69120 Heidelberg;

3Division of Molecular Genome Analysis, German Cancer
Research Center, Im Neuenheimer Feld 280, Heidelberg;
“Department Medicine V, University Hospital Heidelberg, Im
Neuenheimer Feld 410, 69120 Heidelberg, Germany

Background: The stromal microenvironment plays a vital role
in induction and maintencance of solid tumors (1). Various
studies in prostate, breast, and ovarian cancer showed genetic
and functional alterations in the peritumoral stroma. However,
corresponding data in lung cancer are lacking (2). Here we
provide a systematic and comparative analysis of genetic and
functional properties of autologous non-small cell lung cancer
(NSCLC) and normal lung tissue (NLT) stromal cells with
special respect to mesenchymal stem cells (MSC). Methods:
Stromal cells derived from NSCLC specimens and
microscopically normal lung tissue of newly diagnosed lung
cancer patients were isolated and propagated in culture. Cells
were analyzed for their mesenchymal character by flow
cytometry and their osteogenic and adipogenic differentiation
potential. Genetic analyses were performed by multicolor
FISH. Gene expression was analyzed by Affymetrix HG U133
Plus 2.0-based arrays. The most differentially expressed genes
were confirmed by real-time PCR. Moreover, cells were
analyzed for growth kinetics and colony-forming capacity.
Chemosensitivity towards cisplatin was analyzed by annexin
V/propidium iodide, trypan blue stain, and colony forming
assays. Results: Compared to NLT, cell preparations derived
from NSCLC specimens were four-fold enriched in fibroblast
colony-forming units (CFU-f). In pure NSCLC-MSC cultures,
about twice as many CFU-f (5.5£1.2% vs. 2.8+0.8%) were
present than in NLT-MSC cultures. CFU-f in NLT-MSC
cultures declined significantly from passage 8 on whereas
CFU-f yield in NSCLC-MSC cultures remained stable over
several passages. This was in line with faster growth kinetics
and an up to 27-fold vs. 12-fold expansion of NSCLC-MSC
after 10 passages. NSCLC-MSC displayed a significantly
reduced cisplatin sensitivity, with a delayed onset of apoptosis
and a higher survival of CFU-f. M-FISH analyses of 5 paired

MSC preparations at passage 5 demonstrated polyploidy and
unbalanced translocations in NSCLC-MSC whereas NLT-
MSC showed either no genetic alterations or at best balanced
translocations, indicating a higher genetic stability. In line with
the functional differences, NSCLC-MSC showed a higher
expression of genes such as ENDODI (DNA repair), ANGPT-
1 (angiogenesis), MTPIS8 (antiapoptotic), and CDI109
(primitive MSC marker) and a lower expression of genes such
as OSOX] (fibroblast quiescence), SEMA3C (MSC ageing), or
Co6orf32 (myogenic differentiation). Conclusion: NSCLC
specimens are enriched in genetically unstable primitive
mesenchymal cells with increased proliferative capacity and
reduced chemosensitivity to cisplatin. These cells might
modulate and sustain the cancerogenic process and affect the
response to chemotherapy.

1 Karnoub AE, Dash AB, Vo AP et al: Mesenchymal stem
cells within tumour stroma promote breast cancer
metastasis. Nature 449: 557-565, 2007.

2 Hill R, Song Y, Cardiff RD et al: Selective evolution of
stromal mesenchyme with p53 loss in response to epithelial
tumorigenesis. Cell 723: 1001-1011, 2005. Tuhkanen H,
Anttila M, Kosma V-M et al: Genetic alterations in the
peritumoral stromal cells of malignant and borderline
epithelial ovarian tumors as indicated by allelic imbalance
on chromosome 3p. Int J Cancer 109: 247-252, 2004.

ENDOD1: endonuclease domain containing 1, ANGPT-1:

angiopoietin-1, MTP18: mitochondrial protein 18 kDa,

QSOX1: quiescin Q6 sulthydryl oxidase 1, SEMA3C: sema

domain, immunoglobulin domain (Ig), short basic domain,

secreted, (semaphorin), C6orf32: chromosome 6 open reading
frame 32, 3C
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MOLECULAR PATHOLOGY OF LOBULAR BREAST
CANCER

Anna Goussia

Department of Pathology, Medicine School, University of
Toannina, Ioannina 45110, Greece

Lobular breast cancer, in situ (LCIS) and invasive (ILC), is a
distinct subset of tumors, based on morphology, genetics and
biology. Morphologically, LCIS and ILC are characterized by
a proliferation of uniform, loosely cohesive cells with mild
nuclear atypia. Cytogenetic studies have shown that LCIS and
ILC have relatively low numbers of changes compared with
ductal breast cancer. Moreover, the molecular genetic profiles
of LCIS and ILC are similar, suggesting the common clonality
of the lesions and the precursor role of LCIS.

The main features of lobular malignancies are gain of 1q,
loss of 16q and loss or down-regulation of E-cadherin. Loss
or down-regulation of E-cadherin occurs by a combination of
loss of heterozygosity, gene mutation or promoter silencing
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leading to inactivation of the gene and it is manifested in
routine histology practice by immunonegativity for E-
cadherin. The E-cadherin negativity has been used as a
diagnostic feature of lobular carcinomas. Since some ductal
carcinomas may also be E-cadherin negative, either totally or
partially, E-cadherin immunonegativity must be interpreted
with caution, taking into account the overall morphological
context. Loss of E-cadherin function is thought to contribute to
the histological appearance of lobular breast cancer, i.e. lack of
cohesive architecture with single cells invading through the
stroma, ability of metastatic spread to serosal cavities. Other
distinctive but not unique molecular features of lobular breast
cancer are EGFR1, HER2/neu and cyclin D1 negativity or
absence/rarity of amplification of the above genes as well as
ER and PR positivity.

Recently, a pleomorphic variant of lobular carcinoma (PLC)
has been described. In pleomorphic LCIS and ILC, neoplastic
cells display several of the histological and molecular features
associated with classic lobular carcinomas but exhibit more
conspicuous nuclear atypia and pleomorphism and in addition,
they frequently show apocrine differentiation. Although
molecular data are limited, it is apparent up to now that PLC
have overlapping genetic characteristics with those of classic
lobular carcinomas (1q+/16q-/11q-, E-cadherin negative, E-
cadherin mutation) and those of high grade ductal carcinomas
[p53 stabilization, HER2/neu overexpression, gain of 8q, gain
of 17q24-q25, loss of 13q and amplification of 8q24 (MYC),
12q14 (MDM2), 17q12 (HER2/TOPO2A) and 20ql3
(ZNF217)]. Therefore, PLC seem to evolve along a similar
molecular pathway to the classic lobular carcinoma, but
moreover, have a high grade phenotype through molecular
changes associated with high grade ductal carcinoma.
Molecular alterations found in PLC, that are typical of high
grade tumors, are likely to drive the more aggressive biology
of PLC.
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TARGETING THE EUKARYOTIC TRANSLATION
INITIATION FACTOR 4E (EIF4E) FOR CANCER
THERAPY

Jeremy R. Graff
Eli Lilly and Company, Indianapolis, IN, 46285, USA

Eukaryotic Translation Initiation Factor 4E (eIF4E) plays a
pivotal role in cellular mRNA translation, binding the cap
structure at the 5” end of cellular mMRNAs and delivering these
mRNAs to the eIF4F translation initiation complex. A
substantial body of evidence has accumulated in the past 18
years implicating enhanced eIF4E activity in cellular
transformation, tumorigenesis and metastatic progression. In
human cancers, eIFAE expression is commonly elevated with
disease progression in many tumor types including
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lymphomas as well as cancers of the head and neck, breast,
colon, bladder and lung. We now show that eIF4E activation is
universally and significantly increased in human and
experimental prostate cancers. In human cancers, elevated
elFAE activation is significantly associated with reduced
patient survival.

In experimental models, eIF4AE overexpression can drive
cellular transformation, tumorigenesis, invasiveness and
metastases by selectively and disproportionately enhancing the
translation of select mRNAs that code for the critical proteins
that promote and sustain the phenotypes necessary for
malignancy-uncontrolled growth (c-myc, cyclin DI1),
angiogenesis (VEGF), survival (BCL-2, survivin), and
invasion (MMP-9). In addition, eIF4E overexpression
facilitates autocrine growth and survival via activation of both
the ras and AKT signaling pathways. Reduction of eIF4E
expression in highly metastatic, ras-transformed experimental
cancer models effectively blocks tumor growth and
invasiveness as well as spontaneous and experimental
metastasis, suppressing the expression of MMP-9, CD44v6
and ODC and restoring expression of the metastasis
suppressor nm-23. These data clearly implicate eIF4E as an
attractive anticancer therapeutic target.

Exploiting advances in antisense oligonucleotide (ASO)
chemistry, we have developed elF4E-specific ASOs with the
tissue stability and nuclease resistance necessary for systemic,
anticancer therapy. These ASOs specifically target the eIF4E
mRNA for RNAse-H mediated destruction, repressing
expression of eIF4E and the eIF4E- regulated proteins VEGF,
cyclin D1, survivin, c-myc, and Bcl-2. In multiple human
cancer cell lines, the 4EASO robustly induces apoptosis
independent of cell cycle phase and, in endothelial cells,
directly blocks the formation of vessel-like structures. Most
importantly, intravenous administration selectively and
significantly reduces eIF4E expression in human tumor
xenografts, significantly suppressing tumor growth. As in
cultured cells, systemic 4EASO administration significantly
induced apoptosis in xenograft tissue (8X vs. control) and
significantly reduced the number of Ki-67 + cells within the
xenograft tumors as well. Because these ASOs also target
murine elF4E, we assessed the impact of e[F4E reduction in
normal tissues. Despite reducing eIF4E levels by 80% in
mouse liver, eIF4E-ASO administration did not affect body
weight, organ weight or liver transaminase levels.
Collectively, these data therefore provide the first direct, in
vivo evidence that tumor tissues would be more sensitive to
the effects of eIF4E inhibition than normal tissues, a
differential effect consistent with the conceptual
understanding that eIF4E activity is elevated in, and required
by, tumor tissue to sustain the expression of key growth and
survival factors that contribute to malignancy. These data have
now prompted eIF4E-ASO clinical trials for the treatment of
human cancers.
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FOLLOW-UP STUDY OF PATIENTS WITH A NEW
DIAGNOSIS OF GLIOBLASTOMA MULTIFORME
TREATED WITH TEMOZOLOMIDE AND
THALIDOMIDE

A. Gramaglia', E. NovelliZ, A. Ravasio!, S. Nava',
F. Mattana!, M. Mapelli', C. Bassetti', V. Cerreta!
and G.F. Baronzio!

1Department of Radiation Oncology and Medical Physics,
Policlinico di Monza;

2Department of Biostatistics, Gruppo Policlinico di Monza,
Italy

Objective: The chemotherapeutic agent temozolomide and
agent thalidomide have both
demonstrated antitumor effects in patients with glioblastoma
multiforme (GBM). The objective of the study was to
determine if the combined strategy of temozolomide and

the antiangiogenetic

thalidomide with radiotherapy is associated with an
improved median survival. The efficacy and tolerability of
temozolomide alone and in combination with thalidomide
were explored in a single-institution 13 years experience.
Methods: From April 1993 to May 2006, one hundred and
seventy patients with GBM underwent microsurgical tumor
extirpation and radioterapy: 82 (48.2%) patients received no
additional treatment (C), in 42 (24.7%) patients
temozolomide was given alone (T) and 46 (27.1%) patients
had a combined chemotherapy of temozolomide and
thalidomide (TT). Radiotherapy parameters were a dose of
45 Gy delivered in 2.5-3 Gy fractions over 3-4 weeks,
followed by a boost dose of 20 Gy delivered in 4-5 Gy
fractions in 1 week. Temozolamide was administered starting
at the end of radiotherapy with a dose of 200 mg/m? daily
for 5 days, every 4 weeks. Thalidomide was started at the
end of radiotherapy with a dose of 20 mg and escalated by
20 mg every week depending on patient tolerance, to a
maximum of 100 mg daily. Results: Median survival, starting
from the first radiotherapy, was 54 weeks (95% CI, 50-58
weeks) in C-patients, 83 weeks (95% CI, 36-130 weeks) in
T-patients and 86 weeks (95% CI, 65-106 weeks) in TT-
patients. Compared to the C-patients, the median survival of
those who received temozolomide alone or in combination
with thalidomide was 86 weeks (95% CI, 70-102 weeks),
with a significant improvement in survival outcome (log-
rank=6.613, p=0.010) (Figure). Temozolamide
thalidomide were well tolerated and only mild to moderate
toxicities were observed. Conclusion: The strategy of
combining temozolomide, thalidomide and radiotherapy in
the treatment of GBM appears to be well tolerated and with
favourable survival outcome. The addition of thalidomide in

and

association with temozolamide does not offer a significant
advantage over temozolamide alone.
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Figure. Kaplan-Meier estimates of overall survival from time
of first radiotherapy for patients with temozolomide alone or
in combination with thalidomide (solid line) and patients with
no additional treatment (dotted line).
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INCREASED SURVIVAL IN GLIOBLASTOMAS AND
ANAPLASTIC ASTROCYTOMAS TREATED WITH
CONFORMAL RADIOTHERAPY AND
HYPERTHERMIA

Gianfranco Baronzio!, Vincenzo Cerreta', Chiara Bassetti',
Marco Mapell!, Alessandro Romorini?

and Alberto Gramaglia'

'Radiotherapy and Hyperthermia Department, Policlinico di
Monza, Via Amati 111, Monza;
2Neurology Unit, Magenta Hospital, Magenta (Mi), Italy

Introduction: Malignant gliomas and astrocytomas represent a
class of aggressive neoplasms that are generally resistant to
conventional therapies. The basic approach to treatment
involves a combination of surgery, radiotherapy and
chemotherapy. Among chemotherapeutic agents Nitrosoureas
(CCNU) and Temozolomide (TMZ) have a certain activity
against gliomas and astrocytomas. Recently, TMZ was
demonstrated to be well tolerated and active as a single agent
or in combination with radiotherapy. The median survival
time for high grade gliomas is 10-12 months and the
prognosis is dismal. New therapeutic approaches are justified.
Several studies in vitro on glioblastomas have demonstrated
that hyperthermia plus chemotherapy has a higher
cytotoxicity than chemotherapy alone. Furthermore, heat has
a cytotoxic effect by itself and an anti-vascular effect. This
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last effect is of outmost importance due to the high
neoangiogenesis present in these tumors. Patients and
Methods: Between January 2001 and April 2008, 29 patients
with aggressive brain tumors [11 glioblastomas (GBM), 14
astrocytomas (6 AstrolV, 8 Astro II degree, 1
Oligoastrocytoma), 2 ependymomas and 1 medulloblastoma]
have been treated with conformal radiotherapy (CRT),
chemotherapy and hyperthermia (HT). Twenty five of these
patients (11 GBM and 14 astrocytoma) (9F, 16M; median age
44 .6+9.85) have been treated with the CFRT + TMZ + HT
and were eligible to be compared with a group of 27 patients
with 18 GBM and 9 astrocytomas (12F, 15 M median age
50.93+13.9y) treated with CFRT and TMZ alone. All the
patients of the two groups have been resected and later treated
with CRT + TMZ or HT. HT was administered using a
Synchrotherm radiofrequency (RF) device developed by
DUER®, Vigevano, Italy. It consists of the following
components: 1) a RF generator (13.56 MHz) 2) a pair of
mobile plates or electrodes with independent superficial
cooling system, 3) a heat exchanger, 4) a computerized
control console. A thermal profiles to obtain a probable
deposition of the energy were obtained by heating patterns
produced in a static phantom under various conditions. The
25 patients were treated combining chemotherapy,
radiotherapy and hyperthermia with the following sequence.
HT was applied 2 h after CRT administration, and the patients
used orally 120 mg of CCNU two hs prior HT or a median
dose of 200 mg of temozolomide (TMZ). BCNU or TMZ was
administered once per HT cycle, generally at the first
application. A complete cycle of HT consisted of five
applications, applied every 48 hs. Four mg of e.v.
dexamethasone was started 1/2h before HT administered in
the hypertonic solution of glucose 10% 500cc that lasted for
all the treatment period (60”). Results: The group of patients
treated with CFRT+TMZ+HT showed a significant increase
in life survival (p<0.001) (Figure 1) and patients in follow-
up of HT group were also over the median life survival versus
17.89+10.56 months of patients treated only with CRT +
TMZ (p<0.01). 60% of the patients treated with
CFRT+TMZ+HT were alive at 20 months. 36% of them had
a life survival of more than 27 months. Comparing the entire
group treated with HT versus CRT+TMZ the survival curve is
even better (Figure 2). Conclusion: The life prolongation is
clinically significant and these results suggest that effective
HT may soon become a standard therapy associated to
chemotherapy and radiotherapy for glioblastomas and
astrocytomas. Notwithstanding these positive results we think
necessary to increase the number of patients treated with
hyperthermia, to produce a randomized study and to verify
the possible side-effects of hyperthermia. Furthermore, we
think useful to use a predictive method to verify the heat
deposition since normally heat is not easily detected inside
the brain like in other structures.
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Figure 1. Comparison of survival curves between patients
treated with conformal radiotherapy plus CCNU/ TMZ (CRT+
CCNU/TMZ) and patients treated with CRT plus CCNU/ TMZ
and capacitive hyperthermia (CRT+ CCNU/ TMZ + HT).
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Figure 2. Comparison of survival curves between patients
treated with Conformal radiotherapy plus CCNU/ TMZ (CRT+
CCNUI/TMZ) and all patients treated with CRT plus CCNU/
TMZ and capacitive hyperthermia (CRT+ CCNU/ TMZ +
HT).
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DIACYLGLYCEROL KINASE ALPHA IS REQUIRED
FOR PROLIFERATION AND INVASION INDUCED
BY GROWTH FACTORS AND CHEMOKINES
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Gabriella Ranaldo, Gema Tur Arlandis, Irene Locatelli,
Gianluca Baldanzi, Nicoletta Filigheddu, Sara Traini,
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Diacylglycerol kinase enzymes (Dgks) convert diacylglycerol
(DG) into phosphatidic acid (PA), thus acting as molecular
switch between DG- and PA-mediated signalling. We
previously showed that activation of Dgka is required for
growth factor-induced cell migration and proliferation through
a mechanism involving formation of a complex with Src and
(Cutrupi et al., EMBO J 2000; Baldanzi et al. Oncogene,
2004; Bachiocchi et al. Blood 2005; Baldanzi et al., Oncogene
2008). Moreover we showed that in epithelial cells, Dgka is
required for HGF-induced membrane ruffling, and regulates
membrane targeting and activation of Rac (Chianale et al. Mol
Biol Cell, 2007).

These data suggest that DGKa may play a role in the
acquisition of an invasive phenotype. In order to set up an
experimental system to investigate the role of DGKa in
tumor progression in vitro and in vivo, we developed a
lentiviral vector for shRNA-mediated constitutive knock
down of DGKa. LV-shRNA-mediated down-regulation of
DGKa in highly tumorigenic and metastatic MDA-MB-
231 cells breast cancer cells results in the 60-70%
reduction of serum-sustained cell proliferation, as well as
inhibition of EGF-induced DNA synthesis. Expression of
murine DGKa, resistant to human shRNA, rescues cell
proliferation of MDA-MB-231, demonstrating that the
proliferative defect is specifically dependent on DGKa
expression.

In addition, shRNA-mediated knock-down of DGKa
strongly impairs HGF- and SDF-1a- induced cell invasion in
a 3D matrix and secretion of matrix gelatinases. The
specificity of this effect is confirmed by the full rescue of
invasive response to HGF and SDF-1a upon expression of
shRNA-resistant murine DGKa. Furthermore, the signalling
pathways by which DGKa regulates cancer cell invasive
behaviour have been also investigated.

These data strongly suggest that DGKa plays a previously
unrecognized pivotal role in tumor progression of breast
carcinomas in vitro.
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ANTIPROLIFERATIVE EFFECT OF D-
GLUCURONYL CS5-EPIMERASE TO HUMAN
BREAST CANCER

T. Eshchenko!, N. Domanitskaya!, T. Pavlova®3,
V.I. Kashuba?#, G.I. Nepomnyashchikh?,

S.V. Aidagulova®, E.R. Zabarovsky?>* and E.V. Gri 12

rieva

nstitute of Molecular Biology and Biophysics, SD RAMS,
Novosibirsk, Russia;

2Karolinska Institute, MTC, Stockholm, Sweden;

3Institute of Molecular Biology, Moscow, Russia;

“Institute of Molecular Biology and Genetics, Kiev, Ukraine;
SInstitute of Regional Pathology and Pathomorphology SD
RAMS, Novosibirsk, Russia

Introduction: D-glucuronyl C5-epimerase (GLCE) is one of
the key enzymes in biosynthesis of heparan sulfates — the
polysaccharide part of heparan sulfate proteoglycans (HSPG)
located on the cell surface and in the extracellular matrix.
HSPGs play important roles in cell adhesion, differentiation,
and growth and alterations in their structure/composition may
have important consequences on tumour invasion and
metastasis. Thus, GLCE could be involved in any processes
where appropriate heparan sulfate structure is important.
Materials and Methods: D-glucuronyl C5-epimerase
expression in different human normal tissues and breast
tumours was estimated by multiplex and qreal-time RT-PCR.
For a functional study, GLCE was cloned into the vectors
pETE/Bsd and pCEP4 for expression in mammalian cells. The
effect of the restoration of GLCE expression on cell
proliferation in vitro was investigated for breast cancer cell
line MCF7 using CyQUANT NF Proliferation Assay. Results:
It was shown that GLCE gene was expressed mainly in human
breast and lung tissues, with less expression in thyroid, thymus
and kidney. The significant down-regulation of epimerase
expression was detected in human breast tumours. A
restoration of D-glucuronyl C5-epimerase expression in the
breast cancer cells suppressed their proliferation in vitro.
Conclusion: The obtained results represent the first data about
the possible antimitotic activity of D-glycuronyl C5-epimerase
in breast cancer cells. A decrease of the epimerase expression
in different types of cancer and its ability to suppress the
proliferation of tumour cells reveal D-glycuronyl C5-
epimerase as a potential new marker and target for cancer
diagnosis and treatment.

This work has been supported by a Russian Foundation for
Basic Research (08-04-00866a); Karolinska Institute; UICC
International Cancer Technology Transfer Fellowship (EG)
and FEBS Fellowship (TE).
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PROSPECTIVE COHORT COMPARISON OF
FLAVONOID TREATMENT

IN PATIENTS WITH RESECTED COLORECTAL
CANCER TO PREVENT RECURRENCE

Harald Hoensch!, Bertram Groh?, Lutz Edler?
and Wilhelm Kirch?

"Marienhospital Darmstadt, Martinspfad 72, Darmstadt D-
64285;

*Department of Clinical Pharmacology, Medical Faculty,
Technical University Dresden, Fiedlerstr. 27, Dresden D-
01307,

3German Cancer Research Center, Division of Biostatistics,
Im Neuenheimer Feld 280, Heidelberg D-69120, Germany

Aim: To investigate biological cancer prevention with
flavonoids. The recurrence risk of neoplasia was studied in
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patients with resected colorectal cancer and after adenoma
polypectomy. Methods: Eighty-seven patients, 36 patients with
resected colon cancer and 51 patients after polypectomy, were
divided into 2 groups. One group was treated with a flavonoid
mixture (daily standard dose 20 mg apigenin and 20 mg
epigallocatechin-gallate, n=31) and compared with a matched
control group (n=56) without flavonoid intervention. Both
groups were observed for 3-4 years by surveillance
colonoscopy and by questionnaires. Results: Of 87 patients
enrolled in this study, 36 had resected colon cancer and 29 of
these patients had surveillance colonoscopy. Among the
flavonoid-treated patients with resected colon cancer (n=14),
there was no cancer recurrence and only one tubular adenoma
developed. In contrast, the cancer recurrence rate of the 15
matched untreated controls was 20% (3 out of 15), and
adenomas (including 2 advanced adenomas) evolved in 4 of
those patients (27%). The combined recurrence rate for
neoplasia was 7% (1 out of 14) in the treated patients and 47%
(7 out of 15) in the controls (p=0.027). Among the 51
polypectomized adenoma patients, 17 had surveillance
colonoscopies (8 treated and 9 controls) and their adenoma
recurrence rate was 50% in the treated and 30% in the control
group. However, 2 incident adenomas with advanced histology
were found in the untreated patients. Conclusion: Sustained
long-term treatment with a flavonoid-mixture could reduce the
recurrence rate of colon neoplasia in patients with resected
colon cancer.
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SERUM LEPTIN LEVELS IN COLORECTAL
CANCER PATIENTS

F. Guadagni!, M. Roselli?, A. Spila!, R. D’ Alessandro',
I. Lucci!, L. Polce!, V. Formica?, A. Laudisi?, I. Portarena?,
R. Palmirotta! and P. Ferroni'

"Department of Laboratory Medicine and Advanced
Biotechnologies, IRCCS San Raffaele Pisana, Rome;
2Medical Oncology, Department of Internal Medicine,
University of Rome “Tor Vergata”, Rome, Italy

Background: Recent studies have indicated that some
adipokines may significantly influence the growth and
proliferation of tumor stroma and malignant cells within.
Leptin, a product of the ob gene involved in the control of food
intake and energy expenditure, may act as a potent mitogen and
anti-apoptotic cytokine in colon cancer. Epidemiological
studies have suggested that leptin is correlated with the risk of
colorectal cancer (CRC) associated with obesity, the
association being independent of body mass index (BMI), waist
circumference and physical activity. Hence, increased leptin
plasma levels were found in CRC patients. It is well known
that tumor cells and/or tumor-associated leukocytes may
produce inflammatory cytokines, in particular TNF-alpha.
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Circulating levels of this cytokine have been associated with
the disease status of CRC patients. Recently, it has been
demonstrated that TNF-alpha administration induced a prompt
and dose-dependent increase in serum leptin levels. Thus, aim
of this study was to evaluate the possible associations between
leptin, TNF-alpha and clinicopathological variables of CRC
patients at time of diagnosis of primary tumor. Moreover, a
follow-up study was performed to analyze the possible
prognostic value of pre-surgical leptin levels in patients with
CRC. Methods: Baseline serum leptin (DBC Inc.) TNF-alpha
(R&D Systems) and carcinoembryonic antigen (CEA, Abbott
Labs.) levels were analyzed in 90 patients with histologically
diagnosed primary (Stages A: 7, B: 34, C: 19 and D: 13, with
a single resectable liver metastasis) or metastatic (liver: 8,
peritoneum: 5, lung: 1 and multiple: 3) CRC treated at “Tor
Vergata” Clinical Centre and followed for a median period of 3
years. As control group, in a 3:1 ratio, 30 control subjects (13
males, 17 females; mean age 59+12, ranging from 37 to 80
years) were also evaluated. The study was performed under the
appropriate ethics approvals, and informed consent was
obtained from each patient. Results: Serum leptin levels were
higher in CRC patients [median (IQR): 8.8 (3.7-17.6) ng/ml]
than control subjects [1.1 (0.3-3.8) ng/ml, p<0.0001].
Similarly, median TNF levels were higher in CRC patients [8.2
pg/ml] than control subjects [0.2 pg/ml, p<0.001]. Leptin
directly correlated with TNF levels (Rho=49, p<0.001).
Median leptin (10.9 ng/ml) levels of metastatic CRC were
higher than those of primary CRC patients (7.7 ng/ml,
p=0.034). Of interest, 47% of non metastatic CRC had leptin
levels above the median compared with 71% of metastatic
patients (p=0.07). Median follow-up of metastatic CRC
patients was shorter (12.6 months) in patients with high leptin
levels compared to those with normal levels (21.7 months,
p=0.07). Cox proportional hazard regression model including
age, sex, leptin, TNF and CEA levels showed that leptin was
an independent predictor for overall survival in metastatic CRC
(Cox-Mantel test 2.03, p=0.042). Conclusion: These results
suggest that serum leptin levels might have a role in the
biology of CRC and may be regarded as a useful prognostic
indicator in patients with metastatic disease.

Partially supported by Grant “Alleanza contro il Cancro” by
the Italian Ministry of Health
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PRL-3 EXPRESSION AND TUMOR BUDDING IN
COLORECTAL CANCER

Katarzyna Guzinska-Ustymowicz
Departement of General Pathomorphology, ul.Waszyngtona

13, 15-889 Biatlystok, Poland

Background: Colorectal cancer is one of the most common
types of cancer in Western countries including Poland. The
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mortality from colorectal cancer is ranked as the second in

Western countries, and third in Poland, amongst all types of

cancer. Recent studies concerning the prognostic factors in

colorectal cancer have paid attention to tumor budding as a

potential prognostic factor. Morodomi et al. defined tumor

budding as either bundles of five or more cancer cells
occurring in a well-differentiated region (mainly the actively
invasive area), showing tubular structures, which were
classified as microtubular cancer nests, or isolated cancer cells
without a distinct structure, which were classified as
undifferentiated cells (1). Several published studies have
indicated that tumor budding is associated with metastasis in
colorectal cancers (2-4). PRL-3 is a newly discovered protein
tyrosine phosphatase which would also degrade the
extracellular matrix and was expressed in liver metastases
derived from colorectal cancer. In this study, we investigated
the relationship between tumor budding at the invasion front of
colorectal cancer and expression of PRL-3 in the main mass of
tumor, buds, lymph nodes and liver metastases. Patients and

Methods: The samples were obtained from 49 selected

patients with colorectal cancer, 20 adjacent normal epithelial

(at least 5 cm distant from the tumor edge), 24 lymph node

metastases, and 10 liver metastases were obtained from the

Department of Pathomorphology, Medical University of

Bialystok. Monoclonal antibody, Clone 3B6, against PRL-3

(Attogen Biomedical Research, USA) was used for

immunohistochemistry. Results: Statistical analysis showed a

correlation between tumor budding and lymph node

metastasis. PRL-3 protein expression was observed in 1 out of

20 (5%) normal colorectal epithelia, 9 out of 49 (18.3%)

primary colorectal cancer, 22 out of 24 (91.6%) lymph node

metastasis and 9 out of 10 (90%) liver metastases, respectively.

Conclusion: These results suggest that high PRL-3 expression

may participate in the progression and metastasis of colorectal

cancer.

1 Morodomi T, Isomoto H, Shirouzu K et al: An index for
estimating the probability of lymph node matastasis in rectal
cancers. Lymph node metastasis and the histopathology of
actively invasive regions of cancers. Cancer 63: 539-543,
1989.

2 Guzifiska-Ustymowicz K: The role of tumor budding at the
front of invasion and recurrence of rectal carcinoma.
Anticancer Res 25: 1269-1272, 2005.

3 Zlobec I and Lugli A: Prognostic and predictive factors in
colorectal cancer. J Clin Path 61: 561-569, 2008.

4 Kanazawa H, Mitomi H, Nishiyama Y et al: Tumor budding
at invasive margins and outcome In colorectal cancer.
Colorectal Dis 10: 41-47, 2006.
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BEAMCATH® APPLICATION OR
CONFORMAL TECHNIQUE IN
RADIOTHERAPY IN EARLY-STAGE

PROSTATE CANCER? BLADDER AND RECTUM
TOXICITY

Solveig Hanssen

Department of Oncology, Section of Radiotherapy, University
Hospital of North Norway, Tromsg, Norway

The aim of this study was to examine the toxicity of two
external radiotherapy regimens employed in early-stage
prostate cancer at the University Hospital of North Norway
(UNN). During the last decade, the incidence of prostate
cancer in Norway has been rising steadily, and a trend from
surgery to radiotherapy in early-stage disease has been
observed. In 1997, a new technique was developed in Sweden
aiming to reduce the side-effects of radiotherapy. This
technique utilises a special catheter, BeamCath®, to achieve a
more accurate determination of the position of the prostate,
and allow an increase in dosage. All ninety men who had
undergone radiotherapy for early-stage prostate cancer at the
Department of Oncology, UNN, in the time period February
2002 to March 2005, were included in a retrospective
questionnaire based study. Eighty patients responded, and
were divided into two treatment regimens. The “treatment
group” (23 patients) had received 76 Gy with BeamCath®
regimen and the “control group” (57 patients) had received 70
Gy employing a conformal technique. The patients were
interviewed by telephone and six selected questions from
validated questionnaires were used to clarify bladder, intestinal
and sexual function. The BeamCath® technique was found to
be associated with a lower median rectal (p=0.004, 50.6 Gy
versus 56.2 Gy) and bladder dose (p=0.017, 48.5 Gy versus
61.5 Gy). There were no difference in scores on masculinity
and sexuality function. In conclusion, this retrospective study
indicates that dose escalation up to 76 Gy employing the
BeamCath® catheter technique does not influence either rectal
or bladder toxicity, compared with conformal technique of 70
Gy.
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SPECIFIC NUTRIENT SYNERGY IN THE
TREATMENT OF LEUKEMIA

S. Harakeh!?, J. Khalife!, M. Diab-Assaf’,
E. Baydoun', A. Niedzwiecki? and M. Rath?

'Biology Department, American University of Beirut, Beirut,
Lebanon;
2Dr. Rath Research Institute, Santa Clara, CA, USA

The effects of a specific nutrient synergy (SNS), consisting
of a combination of antioxidants, vitamins and amino-acids
(three of its major components being ascorbic acid (AA),
epigallocatechin gallate (EGCG) and L-lysine) were
investigated on proliferation and induction of apoptosis
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using non-cytotoxic concentrations against HTLV-I-positive
and -negative malignant T-cells. In addition, the effects of
SNS, AA, EGCG and L-lysine were evaluated on the
activity, transcriptional and translational levels of the two
important gelatinases, metalloproteinases-2 and -9, as well
as on the NF-KB pathway and Tax production in HTLV-I-
positive cell lines. The results indicated that the SNS had a
more potent anti-proliferative effect than its individual
ingredients and more pronounced induction of apoptosis in
both HTLV-I-positive and -negative malignant T-cells. The
SNS also inhibited extravasation by significantly down-
regulating MMP-2 and -9 activity, production and
expression as was shown by zymography, Western blotting
and RT-PCR. Moreover, the SNS inhibited the translocation
of the p65/p50 subunits to the nucleus in a dose-dependent
manner as well as Tax production in HTLV-I-positive
malignant T-cell lines.

In conclusion, the results indicate that the SNS could
constitute a potential anti-invasive treatment in adult T-cell
leukemia and related diseases. Based on the effectiveness of
the SNS in targeting common critical mechanisms involved in
cancer and its minimal cell toxicity, as compared to
pharmaceutical drugs, clinical investigations are highly
recommended.
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THE ANTIOXIDANT AND ANTI-PROLIFERATIVE
ACTIVITY OF ORIGANUM MAJORANA

AND OLEA EUROPEA EXTRACTS

USING LEUKEMIC CELL LINES

R.M. Abdel-Massih!, R. Fares', E. Baydoun?
and S. Harakeh?

'Department of Biology, University of Balamand, Al-Koura;
Department of Biology, American University of Beirut,
Beirut, Lebanon;

3Dr. Rath Research Institute, Santa Clara, CA 95050, USA

Plant extracts from Origanum majorana and Olea europea
were evaluated for their antiproliferative and antioxidant
effects using human T-lymphoblastic leukemia cell lines
(CEM and Jurkat). Cytotoxicity of various concentrations of
plant extracts were examined using non-radioactive
cytotoxicity assay and the ICy, was calculated. Olive leaves
were found to be more cytotoxic than majoram since they have
lower ICs,. At noncytotoxic concentrations, the viability of
cells decreased with the increase in concentration of plant
extract as determined by the WST-1 proliferation kit. The
antiproliferative effect was further analyzed using the [*H]-
thymidine incorporation method and was dose dependent. To
investigate whether cell death was due to apoptosis, cells were
stained with annexin V-FITC and PI. Flow cytometry showed
that majoram and olive leaves extracts induced apoptosis. The

3306

antioxidant activity of plant extracts was studied using the
DPPH scavenging method. Majoram (IC5,=0.03 mg dry
weight) exhibited a stronger scavenging activity than olive
leaves (IC5y=0.1 mg dry weight).

The conclusions from this study suggest that majoram and
olive leave extracts exhibit antiproliferative effect on
malignant T-cells and have a high antioxidant activity. For that
they merit further investigation as a potential therapeutic
agent.
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ANGIOGENESIS VERSUS
LYMPHANGIOGENESIS IN LUNG
CANCER; A CRASH TEST DEFINING
THE BEGINNING OF A NEW ERA

Georgia Hardavella>#, Evdokia Arkoumani',

Yiotanna Dalavanga®, Stavros H. Constantopoulos?
and Dimitrios Stefanou!

'Department of Pathology, University of Ioannina, Medical
School, Ioannina;

2Department of Pneumonology, University of Ioannina,
Medical School, Ioannina;

3Department of Anatomy, Histology and Embryology,
University of Ioannina, Medical School, Ioannina;
“4Respiratory Medicine Department, Medical School, Athens
University, Athens, Greece

Introduction: Tumor angiogenesis is a highly regulated
process influenced by the host microenvironment and
mediators. VEGF and its receptors (VEGF-R1-Flt-1, VEGF-
R2-KDR/FIk-1) are good markers of vascular proliferation
but their expression and relevance to tumor spread and their
correlation with lymphangiogenesis and patient outcome in
lung carcinomas is yet to be defined. Aim: To investigate the
expression of angiogenesis and lymphangiogenesis in lung
carcinomas (non small cell-NSCLC and small cell-SCLC),
to study their interrelationship and prognostic influence and
to compare it with other carcinomas studied in the literature.
Materials and Methods: One hundred and forty six patients
with lung carcinoma (96 NSCLC and 50 SCLC) were
rectospectively reviewed. Tumor specimens were stained for
VEGF and CD105 (DBS California-Menarini Hellas). VEGF
expression, intratumoral lymphatic microvessel density
(ILMVD) and lymphatic invasion were determined and
thorough study of inpatient medical records followed.
Results: VEGF and CD105 expression were significantly
associated with the basic histological type of lung neoplasms
(df=2, p=0.002 and p=0.04 for NSCLC and SCLC
respectively). High ILMVD was detected in 37/50 SCLC and
in 84/96 NSCLC. In NSCLC, VEGF-R1-Fltl and VEGF-R2-
Flk1 were associated with the stage (p=0.026, p=0.005) and
the latter was also associated with metastasis (p=0.021).
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Significant association was found between CD105 and the
stage of the disease (NSCLC x?=19,5, p=0.003 and SCLC
x?=8.,4, p=0.004). CD105 expression was also associated
with the presence of metastasis in both NSCLC (p=0.003)
and SCLCs (p=0.05). In contrast, no significant correlation
was assessed between VEGF and the clinical parameters
mentioned above in both SCLC and NSCLC. Conclusion:
There is a direct association between VEGF and
lymphangiogenesis in NSCLC. SCLCs present a
comparatively lower VEGF expression and increased
lymphangiogenesis, thus displaying a different behavioral
pattern. CD105 expression is strongly associated with the
clinical parameters studied and could be capable of
constituting a significant prognostic role in the overall aspect
of lung cancer prognosis.

251
TUMOR M2 PYRUVATE KINASE: CLINICAL
APPLICATIONS IN GASTRIC CANCER

P.D. Hardt

Third Medical Department, Giessen and Marburg University
Hospital, Giessen, Germany

In tumor cells, a dimeric isoenzyme of pyruvate kinase,
termed Tumor M2 pyruvate kinase (Tumor M2PK) is
overexpressed. Using specific antibodies, histological studies
showed that this particular isoenzyme can be detected in huge
amounts in almost every malignant tissue. Several years ago,
an ELISA was developed to measure Tumor M2PK levels in
EDTA plasma. Later the ELISA was slightly modified to be
used in stool samples.

While a lot of attention has been paid to the possible role of
fecal Tumor M2PK measurements in the screening for
colorectal cancer recently, only a very few studies dealt with
other cancer entities of the gastrointestinal tract. In gastric
cancer, which is one of the most frequent cancer diseases in
the world, no reliable tumor markers have been established as
yet. If any, CEA, Cal9-9 and Ca 72-4 have been discussed;
however, the reported sensitivities were only about 40%. In
contrast to this, Tumor M2PK measurements reported a
sensitivity of about 60% at 95% specificity. Thus,
determination of this marker in EDTA does provide an
instrument to be used in the follow-up and therapy control of
gastric cancer cases which is superior to the markers
previously used. Furthermore, gastric cancer patients do also
show elevated levels of Tumor M2PK in the feces. This is true
for the “classical” assay that has been developed for screening
purposes in colorectal cancer but also for another essay using
a different marker combination that appears to be more
specific for gastric cancer. In populations with a high
prevalence of gastric cancer, fecal Tumor M2PK testing might
be a means for screening.
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THE PROLIFERATIVE CELL NUCLEAR ANTIGEN
OF SEQUENTIAL PROGRESSION IN COLORECTAL
ADENOMA-DYSPLASIA-CARCINOMA TRANSITION

Revekka Harisi'?, Janos Weltner?, Balazs Jaray?,
Krisztina Morvay?, Peter Kupcsulik?, Laszlo Harsanyi?,
Tamas Winternitz?, Zsuzsanna Schaff? and Andras Jeney!

IFirst Institute of Pathology and Experimental Cancer
Research, 21st Department of Surgery, *Second Institute of
Pathology, Semmelweis University, Faculty of Medicine,
Budapest, Hungary

Introduction: The role of proliferating cell nuclear antigen
(PCNA) to colorectal tumorigenesis has not yet been settled;
in fact, while some authors reported a relevant role for PCNA
tumor expression as a direct indicator of poor survival, others
have not confirmed this association. Aim: Examination of the
shift through the adenoma-carcinoma progression sequence of
human colon and rectum in context with the expression
difference of proliferating cell nuclear antigen between
adenoma-carcinoma and the adjacent normal mucosa (PCNA-
ED). Materials and Methods: 178 patients with colorectal
polyp-adenoma and/or colorectal carcinoma underwent
endoscopic polypectomy or surgical resection. The PCNA
expression was examined in 28 non-neoplastic epithelial
polyps, 82 neoplastic adenomatous polyps showing different
degrees of dysplasia, 12 in situ carcinomas, 6 malignant
polyps, 66 colorectal adenocarcinomas and their adjacent
mucosa specimens. The PCNA protein levels were determined
by immunoblot analysis quantified by densitometry. Logistic
regression was used to examine the predictive role of PCNA
on adenoma-carcinoma sequence. Results: The PCNA
expression was detectable in the visibly normal mucosa of 69%
of patients with polyps. This alone is a proliferative zone, but
does not mean bad prognosis. Moving further in the adenoma-
carcinoma sequence the PCNA-ED was more frequent. This
kind of difference was never found hyperplastic and
hamartomatous polyps or inflammatory pseudopolyps. Low
difference was found in 2% of tubular and in 6% of tubulo-
villous adenomas, and further 6% of the latter had high
difference. In case of villous adenomas the degree of dysplasia
well correlated with the frequency of difference. In mild
dysplasia the expression difference was found in 3% of the
cases, in moderate it was in 21% and in severe dysplasia the
difference was found in 55% of the cases. The adenoma size
and the increase of PCNA-ED among the patients were linearly
correlated (R?=0.96 for tubular and tubulovillous and 0.99 for
villous adenomas by linear regression). The increasing severity
of the dysplasia, the increasing size of the polyp and the more
frequent detection of PCNA-ED among the patients were
strongly correlated values. The distribution of PCNA-ED along
with the recurrence was highly statistically significant
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(p<<0.005). In all patients with high PCNA-ED recurrence was
developed within the first year. In development of the one- to
three-year recurrence the low PCNA-ED played the dominant
role, while in development of the one-year recurrence the high
PCNA-ED was more dominant. PCNA-ED has been found in
57% of in situ carcinomas grown on base of a polyp, and in
69% of the malignant polyps. In adenocarcinomas, the Dukes
classification paralleled well with PCNA-ED, in contrast with
the only in tumor measured PCNA expression. Conclusion:
These results indicate that PCNA expression difference
between normal and altered tissue progressively increased
along the sequence from normal mucosa via low grade, middle
grade, and high grade dysplasia, adenoma to advanced cancer.
The PCNA-ED is one parameter that contributes to the
definition of the degenerative risk and allows selection of
patients with high expression difference for constant
monitoring.
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PUTATIVE MOLECULAR TARGETS FOR
ANTIMIGRATORY TUMOR THERAPY

Revekka Harisi, Ferenc Timar, Julia N. Olah,
Istvan Kenessey, Istvan Babo, Tibor Szarvas,
Gabor Pogany, Sandor Paku and Andras Jeney

First Institute of Pathology and Experimental Cancer
Research, Semmelweis University, Faculty of Medicine,
Budapest, Hungary

Background: Metastasis — the spread of tumor cells from the
primary site to distant organs — represents a major
pathobiological event in tumor progression, and decides the
outcome of the malignant disease. Although paramount
progress has currently been witnessed in the control of the
primary tumors, it is a great challenge to develop drugs,
showing specific action against tumor progression.
Metastasis is a multistep process involving shedding of
tumor cells from the primary site, migration and attachment
in a novel microenvironment, where they could settle down
and form a viable growing cell population. Antimetastatic
agents not necessarily act on cell proliferation; rather one of
the above mentioned pathobiological events must be
affected. Purpose: For the identification of chemical
compounds with predominant action on migration relative
to proliferation, we decided to recognize certain molecules
as promising targets, specific to metastatic process. To this
end appropriate in vitro biological assay has been
elaborated. Materials and Methods: As our previous studies
provided further evidence for the contribution of matrix
metalloproteinases (MMPs), proteoglycans and integrins in
the invasive growth, compounds inhibiting these molecules
were selected as promising antimetastatic agents. To
investigate tumor cell migration, three dimensional culture
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of human osteosarcoma cells (OSCORT) and human
fibrosarcoma cells (HT-1080) were applied. Tumor cells
grown in monolayer were overlaid with matrigel. After
separating the cells remaining in the monolayer from the
cells migrating into the matrigel, the invasive behavior of
the tumor cell population could be assessed. In addition,
tumor cell migration in certain cases was measured in
Boyden chamber. Results: Invasive growth of osteosarcoma
cells was stimulated in the presence of heparan sulfate
proteoglycan both in three-dimensional culture and Boyden
chamber. Hexyldeoxyuridine a potent inhibitor of heparan
sulfate proteoglycan reduced the invasive growth of tumor
cells. MMP-9 showed high activity in slow-growing HT-
1080 culture with elevated migratory behavior. Antisense
oligonucleotide against MMP-9 inhibited both MMP-9 and
tumor cell migration. Borrelidin analogs showed a selective
antimigratory activity as well, which may be related to the
remarkable reduced expression of avf3 integrin.
Conclusion: MMP-9, heparan sulfate proteoglycan and
integrins showed close relation with the migratory potency
of OSCORT and HT-1080 cell cultures. Chemical
compounds inhibiting one of these molecules were able to
reduce tumor cell migration. The present report
summarizing preclinical studies indicates that targeted
therapy against tumor metastasis could be planned against
these molecules.
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A MECHANISTIC INVESTIGATION INTO THE
ANTI-INVASIVE EFFECTS OF OLIVE OIL
PHENOLICS

Y.Z H-Y Hashim!, I.R. Rowland?, M. Servili3,
M.J. McCann*, D. Berrar® and C.I. Gill®
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2Department of Food Biosciences, University of Reading,
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06126 Perugia Italy;

4Food Metabolism and Microbiology, Food & Textiles
Group, AgResearch Limited, Grasslands Research Centre,
Tennent Drive, Private Bag 11008, Palmerston North, New
Zealand;

System Biology Research Group, Centre for Molecular
Biosciences, School of Biomedical Sciences and

®Northern Ireland Centre for Food and Health (NICHE),
University of Ulster (Coleraine), Cromore Road, Coleraine,
Northern Ireland, UK BT52 1SA

Recently, certain major phenolics from virgin olive oil have
been shown to modulate cellular pathways involved in
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carcinogenesis, such as cell cycle, apoptosis, invasion and
metastasis. Invasion is an important feature of metastasis
and it comprises adhesion, degradation of basement
membrane via proteolytic enzyme activity; and cell
migration/motility. In this in vitro study, we focused on the
anticancer effects of phenolics from virgin olive oil at the
invasion level using HT115, a metastatic adenocarcinoma
cell line. Olive oil phenolics extract (OVP) inhibited cell
invasion in the Matrigel invasion assay but not migration
through polyethylene membrane devoid of the reconstituted
basement membrane. OVP also inhibited or reduced
adhesion on collagen type IV and spreading on fibronectin.
Interestingly, OVP was observed to inhibit adhesion and/or
cause detachment of adhering cells in the assays performed.
This anti-adhesion effect is proposed to be a genuine effect
since OVP was not cytotoxic at the range tested (0-25
pg/ml) and we observed that OVP caused differential effects
on HTI115 cell surface integrin expression. Based on the
clustering and pathway/functional genomics analysis on
gene expression data, we propose that OVP interferes with
the pathways that lead to detachment of cells from substrate.
In conclusion, results from this study suggest that OVP
inhibited integrin-regulated adhesion, spreading and
invasion but not migration of HT115 cells. These studies
revealed novel anticancer targets of phenolics from virgin
olive oil, which may aid understanding in prognosis,
prevention, as well as therapy of cancer at the invasion and
metastasis level.
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REFINEMENT AND ANIMAL WELFARE IN CANCER
MODELS

Jann Hau

Department of Experimental Medicine, University and
University Hospital of Copenhagen, Denmark

Laboratory animal models have been essential for
understanding tumour biology, for development and testing
of drug therapies, and for risk assessments of potential
carcinogens. Animal models remain pivotal for studies of
biological mechanisms involved in the development of
cancer and for studies of tumours growing in vivo. Scientists
have moral and legal obligations for the welfare of the
animals in their care during experimentation, and proper
consideration should always be given to the ‘three R’s’
(replacement, reduction, and refinement). When animals are
necessary to address a particular question in oncology, pain
and distress must be minimised, and avoidable pain is
unacceptable. Studies of experimentally induced neoplasia
present particular problems, and scientists should make every
effort for implementation of the earliest humane endpoints
possible to minimise the adverse effects on the animals.

Death as an endpoint should obviously no longer be
accepted, and researchers should be encouraged to introduce
the earliest possible endpoints and to disseminate the
information by publishing improvements with respect to
refinement and animal welfare score sheets in experimental
protocols.

Continuous refinement of experimental protocols resulting
in the introduction of the earliest achievable endpoints requires
competence, commitment and collaboration of scientists and
all staff associated with animal care and animal
experimentation. All staff should understand their individual
responsibilities, and an unambiguous chain of communication
and accountability should be established. This allows
immediate action to address animal welfare issues that may
arise as a consequence of experimental protocols.
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THE EXPRESSION OF EIF3,
LARGE SUBUNIT (P150) IN HUMAN
GLIOBLASTOMA
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"Laboratory of Neuropathology, Department of Pathology
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Institute of Neuropathology, Department of Pathology,
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3Division of Hematology and Oncology, and
4Department of Pathology University of Innsbruck,
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Departments of STheoretical Neurosurgery and
®Neurosurgery, Wagner Jauregg Hospital, Linz, Austria

Glioblastoma multiforme (GBM) is an aggressive brain tumour
associated with poor prognosis. Despite radio- and
chemotherapy, survival is short. EIF3 is a multi-subunit
complex that plays a central role in the translation initiation
pathway. The large subunit of eIF3 that includes p150 is
regarded as a key player in translation initiation and mediates
most of its activities. We investigated the expression of p150
by immunohistochemistry in 46 patients with glioblastoma.
Moreover primary cell lines were analysed for p150 protein
expression by Western blot techniques. P150 expression was
mostly localised in the cytoplasm with strongest expression in
tumour giant cells. Overexpression of p150 was found in 34
tumour samples. Modern therapeutic approaches, for example
Rapamycin or its analogues, may target elongation and
initiation factors of protein synthesis, and thus could lead to a
global cellular down-regulation, including p150 as shown for
the mTor pathway.
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P150 - EIF3 LARGE SUBUNIT - PROTEIN
OVEREXPRESSION IN BREAST CANCER
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*Peter Obrist and Thomas Brunhuber are now in the
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P150, a protein with an apparent molecular weight of 150
kDa, was isolated from virally and oncogene transformed
mouse cell lines, partially purified and cloned. P150 belongs
to the elongation initiation factor 3 complex, which consists
of 10 subunits. It was shown to be part of the large subunit
complex, described as being a 160 to 180 kDa protein
complex. It is supposed to be a molecular parameter in
predicting disease progression in cervical and oesophageal
cancer. We describe the distribution of P150 in normal and
neoplastic breast tissue and try to elucidate the role of the
elF3 complex during tumorigenesis. Therefore 43 breast
tissue samples were examined, including benign and
neoplastic tissues and compared with each other by the use
of immunohistochemistry and Western blotting using a
polyclonal chicken anti-p150-antibody. Strong
overexpression in breast cancer was found in nearly all cases.
Exceptionally, in one case of squamous cell carcinoma, an
inverse reaction was found. In contrast to neoplastic tissues,
the adjacent normal one revealed a slight inhomogenous
positivity. The role of p150 as part of the eIF3 complex
during tumorigenesis is strictly related to a selective protein
synthesis in tumor cells. It mainly participates in the
deregulation of the translation process by interaction with
elF4E, elF2 and with hPrtl, and also with elF5.
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TNFRI17- BUT NOT IN RAGI7- OR IKK@AHEP MICE
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Hepatocellular carcinoma (HCC), the most common liver
cancer, is mainly induced by chronic hepatitis. Lymphotoxin
(LTaf) was recently demonstrated to be up-regulated in livers
of patients suffering from virus-induced hepatitis and HCC.
We generated transgenic mice with liver-specific expression
of LTaf (AIbLTaf). Characteristic morphological features of
chronic portal and lobular hepatitis were detected in livers
from transgenic mice at the age of 6-9 months, preceded by
hepatocyte-specific expression of chemokines (e.g. IP10,
CXCL1, CCL2). Elevated serum levels of aminotransferases
starting from 8 weeks of age indicated liver damage in
AIbLTof mice. Remarkably, at an age of 2300 days, 30% of
transgenic mice developed HCCs. Hepatitis and HCC genesis
was fully prevented in AIbLTaf mice backcrossed to ragl=~
and IkkPBAPP mice. In contrast, tnfrl”~ mice developed
hepatitis and HCC. Here, we describe a new model of chronic
hepatitis-induced HCC. Transcriptome analysis at various
stages of hepatitis and HCC development reveals many
similarities to virus-induced hepatitis and HCC in humans and
enables us to dissect signalling events in AIbLTaf3, AIbLTaf3
x IkkpAPeP and AIbLTaf x tnfrl~ mice. Therefore, LTaf}
expression by hepatocytes suffices to induce chronic hepatitis
causing HCC in a lymphocyte- and IKK[-dependent, but
TNFR 1-independent manner, rather than directly acting as an
oncogene.
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LRIG PROTEINS AS REGULATORS
OF GROWTH FACTOR SIGNALING

Camilla Holmlund, Wei Yi, Roger Henriksson
and Hakan Hedman

Department of Radiation Sciences, Umeé University, SE-
90187 Umea, Sweden

Receptor tyrosine kinases are implicated in the etiology of
many cancers. For example, in glioblastoma multiforme the
epidermal growth factor receptor- (EGFR-) gene is
frequently amplified and mutated to yield high levels of
constitutively active receptors with prolonged half-lives. In
a search for endogenous inhibitors of EGFR signaling, we
identified the integral membrane protein, leucine-rich repeats
and immunoglobulin-like domains 1 (LRIG1). Subsequently,
we and others have shown that LRIG1 suppresses the
oncogenic receptor tyrosine kinases EGFR, ERBB2, MET,
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and RET. LRIG1 is down-regulated in various neoplasms,
including cervical and renal cell carcinoma. We also
identified two human LRIG1 paralogs, LRIG2 and LRIG3.
The LRIG proteins show differential subcellular localization
in normal and pathological tissues, which seems to have
clinical implications. Perinuclear LRIG protein localization
is associated with good survival of astrocytoma patients,
whereas, cytoplasmic LRIG2 expression was associated with
poor survival of oligodendroglioma patients. LRIGI is
subject to proteolytic processing and the resulting fragments
seemed to have biological activities. Taken together, the
LRIG proteins seem to be important regulators of growth
factor signaling with implications for patient survival in
various malignancies.

260

A MOUSE MODEL OF NEUROFIBROMATOSIS-1
OPTIC GLIOMA: A PRECLINICAL TOOL FOR
ANTI-ANGIOGENESIS RESEARCH?
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Individuals affected with the neurofibromatosis 1 (NF1) are
prone to develop tumors of the nervous system, including
optic pathway gliomas (OPG). These tumors are classified as
grade I pilocytic astrocytomas, characterized by low
cellularity and rare mitotic figures. Despite their benign
behavior in general, these gliomas often exhibit increased
angiogenesis. Importantly, the development of prechiasmatic
and chiasmatic optic gliomas has been observed in a
genetically engineered mouse (GEM) model with inactivation
of the neurofibromatosis-1 (NfI) tumor suppressor gene in
glial cells. Interestingly, the natural history and morphology
of these GEM tumors was similar to their human
counterparts. Furthermore, increased angiogenesis has been
found during OPG development as evidenced by an increased
blood vessel density. We validated this Nfl optic glioma
model using conventional chemotherapy (temozolomide)
currently used for children with low-grade glioma and
showed that treatment resulted in reduced proliferation and
increased apoptosis of tumor cells in vivo as well as reduced
tumor volume. Collectively, these findings indicate that this
unique Nfl GEM optic glioma model might be a potent tool
for preclinical assessment of novel anti-ang