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SCIENTIFIC PROGRAM

Scientific Program

MAY 5, 2006
Afternoon
h. 11.00 am/2.00 pm

Registration and poster positioning

h. 12.00/1.30 pm

Light Lunch at meeting venue

h. 2.00/3.00 pm

OPENING KEYNOTE
Inder Verma (La Jolla, USA)
“Cancer : A Malady Of Genes”

MAY 5, 2006

Genome Instability/Checkpoints/Cell-Cycle
Chairman: Marco Foiani, Milan, Italy

Friday afternoon: Session I
h. 3.00/3.40 pm

Colin Goding (Oxted, UK)
“Understanding Transcription and Signalling in Cancer
Epigenetics”

h. 3.40/4.20 pm

Derek Radisky (Jacksonville, USA)
“Matrix Metalloproteinase-Induced Malignancy”

h. 4.20/4.40 pm

Oskar Fernandez-Capetillo (Madrid, Spain)
“ATM Regulates ATR Chromatin Loading in Response to DNA
Double-Strand”

h. 4.40/5.10 pm

Coffee break

h. 5.10/5.50 pm

David M. Sabatini (Boston, USA)
“Signaling by the mTOR Pathway to Akt PKB and S6K”

h. 5.50/6.30 pm

Charles J. Sherr (Memphis, USA)
“The ARF Tumor Suppressor”

h. 6.30/6.50 pm

Marco Cirò (Milan, Italy)
“BRAD1 is the Founding member of a New Family of Protein
in the pRB/E2F Pathway, Amplified and Overexpressed in
Aggressive Tumours, with Chromatin Remodelling Activity
and Cooperating with MYC Oncogene”

h. 7.00 pm

End of the session
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Scientific Program

MAY 6, 2006
Tumor/Microenvironment Interactions
Chairman: MarIA RESCIGNO, Milan, Italy

Saturday morning: Session II
h. 8.45/9.25 am

Frances Balkwill (London, UK)
“Inflammatory Cytokines and Cancer”

h. 9.25/9.45 am

Andreas Wicki (Basel, Switzerland)
“Tumor Invasion in the Absence of Epithelial-Mesenchymal
Transition: Podoplanin-Mediated Remodeling of the Actin
Cytoskeleton”

h. 9.45/10.25 am

Thea D. Tlsty (S. Francisco, USA)
“Early Epigenetic and Genetic Events in Carcinogenesis”

h. 10.25/10.55 pm

Coffee break

h. 10.55/11.35 am

Alberto Mantovani (Milan, Italy)
“Tumor Promotion by Tumor-Associated Macrophages”

h. 11.35 am/12.15 pm

Jeffrey W. Pollard (New York, USA)
“Macrophages a Cellular Tool Box Whose Functions Are
Requested to Promote Tumor Cell Invasion and Metastasis”

h. 12.15/2.00 pm

Lunch
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Scientific Program

MAY 6, 2006
Animal Models
Chairman: GIUSEPPE TESTA, Milan, Italy

Saturday afternoon: Session III
h. 2.00/4.00 pm

Poster Session I

h. 4.00/4.40 pm

Maria A. Blasco (Madrid, Spain)
“Mouse Models to Understand The Role of Telomeres and
Telomerase in Cancer and Aging”

h. 4.40/5.00 pm

Juan Guinea Viniegra (Wien, Austria)
“Role of c-fos in Skin Differentiation and Skin Tumor
Formation”

h. 5.00/5.40 pm

Carlo M. Croce (Columbus, OH, USA)
“MicroRNA Expression Signature Predicts Lung Cancer
Diagnosis and Prognosis”

h. 5.40/6.10 pm

Coffee break

h. 6.10/6.30 pm

Chiara Gorrini (Milan, Italy)
“Oncogene-Induced DNA Damage Response and Tumor
Suppression in Eu-MYC Transgenic Mice: Critical Role of
TIP60”

h. 6.30/7.10 pm

Jacqueline A. Lees (Boston, USA)

h. 7.30 pm

End of the session and night at disposal

2nd IFOM-IEO Campus Meeting on Cancer

13

Scientific Program

MAY 7, 2006
Transcription/Epigenetics
Chairman: BRUNO AMATI, Milan, Italy

Sunday morning: Session IV
h. 9.00/9.40 am

Peter Jones (Los Angeles, USA)
“How the Epigenome Changes in Cancer”

h. 9.40/10.00 am

Gaetano Ivan Dellino (Milan, Italy)
“Characterization of Newly Identified Human Replication
Origins”

h. 10.00/10.40 am

Ronald T. Hay (Dundee, UK)
“Role of Ubiquitin-Like Proteins in the Control of Gene
Expression”

h. 10.40/11.10 pm

Coffee break

h. 11.10/11.50 am

Ramin Shiekhattar (Philadelphia, USA)
“Regulation of Genomic Repression and its link to Cancer”

h. 11.50 am/12.30 pm

Michael Karin (S. Diego, US)
“The IKK Complex: Connecting Inflammation and Cancer”

h. 12.30/1.30 pm

Lunch
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Scientific Program

MAY 7, 2006
High-Throughput Approches/Imaging
Chairman: MARCO PIEROTTI, Milan, Italy

Sunday afternoon: Session V
h. 1.30/3.30 pm

Poster Session II

h. 3.30/4.10 pm

William C. Hahn (Boston, USA)
“Cooperative Interactions that Transform Human Cells”

h. 4.10/4.30 pm

Marcus Droege, Roche Applied Science 		
(Penzberg, Germany)

“Ultra Deep Sequencing of Amplicons Using the Genome 		
Sequencer 20 System - The Method of Choice for the
Detection of Somatic Mutations”
h. 4.30/5.10 pm

Carlos Caldas (Cambridge, UK)
“Breast Cancer Genomics”

h. 5.10/5.40 pm

Coffee break

h. 5.40/6.20 pm

Jeffrey Wyckoff (New York, USA)

h. 6.20/6.40 pm

Carlo Tacchetti (Genoa, Italy)
“High Throughput 3D Correlative Microscopy”

h. 6.40/7.20 pm

Julio E. Celis (Copenhagen, Denmark)
“Proteomic Strategies to the Analysis of Breast Apocrine
Carcinomas”

h. 8.30 pm

Social Dinner
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Scientific Program

MAY 8, 2006
Novel Pathways and Therapeutic Targets
Chairman: GORDON MCVIE, Milan, Italy

Monday morning: Session VI
h. 9.00/9.40 am

Giulio F. Draetta (Boston, USA)

h. 9.40/10.00 am

Mathijs Voorhoeve (Amsterdam, The Netherlands)
“A Genetic Screen Implicates MIRNA-372 and MIRNA-373 as
Oncogenes in Testicular Germ Cell Tumors”

h. 10.00/10.40 am

Pier Paolo Di Fiore (Milan, Italy)
“Ubiquitination Integrates EGFR Signaling and Attenuation”

h. 10.40/11.10 am

Coffee break

h. 11.10/11.30 am

Anthony J. Capobianco (Philadelphia, USA)
“Suppression of p53 by Notch in Lymphomagenesis:
Implications for Initiation and Regression”

h. 11.30 am/12.10 pm

Olivera J. Finn (Pittsburgh, USA)
“Human Tumor Antigens, Successful Immunosurveillance and
Prophylactic Cancer Vaccines”

h. 12.10/1.10 pm

CLOSING KEYNOTE
David M. Livingston (Boston, USA)
“Functional Analysis of the BRCA Gene Products”

h. 1.10 pm

Light lunch

END OF THE MEETING
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May 5, 2006 - Lectures and oral presentations

Lectures
Inder Verma

La Jolla, Usa

Colin Goding

Oxted, Uk

Derek Radisky

Jacksonville, Usa

David M. Sabatini

Boston, Usa

Charles J. Sherr

Memphis, Usa

Oral Presentations
Oskar Fernandez-Capetillo

Madrid, Spain

Marco Ciró

Milan, Italy

Session I

May 5, 2006 - Genome Instability/Checkpoints/Cell Cycle

Cancer: A Malady Of Genes
Inder M. Verma
The Salk Institute, P O Box : 85800, San Diego , Calif, 92186

The transformation of a seemingly normal cell into a malignant one is governed by an
elaborate network of molecular interactions that resembles an intricate electrical circuit.
Prominent nodes in this circuit include enhanced chromosomal instability, loss of control
of orderly cell division, inability to repair damaged genetic material, a reduction in programmed cell death and an increase in cellular life span, and augmentation of the blood
supply to tumours (angiogenesis). In the last two decades, we have witnessed the growth of
an unprecedented understanding of this molecular circuitry. The conservation of the basic
cellular machinery from yeast to humans, organisms that evolved some billion years apart,
gives us hope that we will succeed in dissecting the entire genetic network involved in the
life of both normal and abnormal cells.
Genetic or epigenetic events leading to mutations in genes or alterations in gene activity
can lead either to the gene becoming an oncogene, where the protein it codes gains a new
and deleterious function, or to the loss of the function of a protein essential to the regulation of cell turnover (tumour suppressors). Changes of either kind may induce neoplasia
- an uncontrolled and disorderly proliferation of cells to form a tumour. In some simplistic
way the problem of cancer seems disarmingly easy: stop the function of uncontrolled oncogenes and replenish the products of deficient tumour-suppressor genes.
Critics say that despite the wealth of this molecular knowledge, the three principal modalities of treating cancer, that is, surgery, radiotherapy and chemotherapy, have remained
essentially the main defence against cancer for the past 50 years. But in my view that is a
rather unfair assessment of the knowledge we have garnered in understanding the nature
and biology of malignant cells, on which the development of new therapeutics depends.
The selective chemotherapeutic agents that are beginning to come into the clinic, therapeutic monoclonal antibodies, novel anti-angiogenesis molecules, inhibitors of the kinases
that lead to uncontrolled cell proliferation and proteosomal inhibitors that prevent protein
degradation, all have their direct origin in the knowledge gained from deciphering the
molecular events involved in cell regulation. I will elaborate some of these concepts with
work from our laboratory

2nd IFOM-IEO Campus Meeting on Cancer
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May 5, 2006 - Genome Instability/Checkpoints/Cell Cycle

Understanding Transcription and Signalling in Cancer Epigenetics
Colin Goding
Marie Curie Research Institute, The Chart, Oxted, Surrey, RH8 OTL, UK.

The ability of cancer cells to acquire properties of invasiveness and the potential to metastasise is not entirely understood. In the traditional model, the acquisition of cells with
metastatic potential is acquired by the accumulation of genetic lesions. Alternatively,
metastatic potential could represent a specific epigenetic state that may be inherently unstable; properties associated with metastasis could be lost once the metastatic cell has
taken up residence in another location. However, while considerable resources have been
expended on trying to pinpoint mutations that correlate with metastatic potential, the precise molecular mechanisms underlying any epigenetic model for cancer metastasis have
been relatively little explored. In the melanocyte lineage and melanoma the Microphthalmia-associated transcription factor Mitf plays a crucial role in commitment, survival,
and differentiation and regulates G1/S transition through up-regulation of the p16INK4a
and p21Cip1-cyclin-dependent kinase inhibitors. We have now uncovered a mechanisms
in which Mitf promotes proliferation and inhibits invasiveness through regulation of the
actin cytoskeleton. The results suggest that within the melanoma microenvironment, variations in the repertoire of signals that determine Mitf activity will dictate the differentiation, proliferative and invasive potential of individual cells through a dynamic epigenetic
mechanism. Moreover, rather than operating as simple on-off switches, transcription factors like Mitf act to integrate a range of inputs to generate a variable biological output.
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May 5, 2006 - Genome Instability/Checkpoints/Cell Cycle

Matrix metalloproteinase-induced malignancy
Derek Radisky
Mayo Clinic Cancer Center, Griffin Cancer Research Building 4500 San Pablo RoadJacksonville, FL 32224, tel: 904-953-6913,
lab: 904-953-2857, fax: 904-953-0277, Email: radisky.derek@mayo.edu

The tumor microenvironment can facilite cancer progression and activate dormant cancer
cells, and also can stimulating tumor formation. Previous investigations of stromelysin1/matrix metalloproteinase-3 (MMP-3), a stromal enzyme upregulated in many breast
tumors, found that MMP-3 can cause epithelial-mesenchymal transition (EMT) and malignant transformation in cultured cells, and genomically unstable mammary carcinomas
in transgenic mice3. We have elucidated the molecular pathways by which MMP-3 exerts
these effects, and shown that exposure of mouse mammary epithelial cells to MMP-3
induces expression of Rac1b, an alternatively spliced isoform of Rac1, which causes an
increase in cellular reactive oxygen species (ROS). The ROS stimulate expression of the
transcription factor Snail and EMT, and cause oxidative DNA damage and genomic instability. These findings identify a novel pathway in which a component of the breast tumor
microenvironment alters cellular structure in culture and tissue structure in vivo, leading
to malignant transformation. Recently, we have extended these findings to show that other
MMPs can also induce these effects, and that other organ systems are responsive to these
pathways.
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May 5, 2006 - Genome Instability/Checkpoints/Cell Cycle

Signaling by the mTOR Pathway to Akt PKB and S6K
David M. Sabatini
Whitehead Institute, Cambridge, MA, USA

mTOR is the target of the immunosuppressive drug rapamycin and the central component
of a nutrient- and hormone-sensitive signaling pathway that regulates cell growth and proliferation. We have identified two distinct mTOR-containing proteins complexes, one of
which regulates growth through S6K and another that regulates cell survival through Akt.
These complexes define both rapamycin-sensitive and insensitive branches of the mTOR
pathway. I will provide an overview of mTOR signaling as well as discuss the mechanism
of action of rapamycin.
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May 5, 2006 - Genome Instability/Checkpoints/Cell Cycle

The ARF Tumor Suppressor
Richard T. Williams, Mei-Ling Kuo, Willem den Besten, Frederique Zindy, David Bertwistle,
Kenji Tago, Martine F. Roussel, and Charles J. Sherr.
Howard Hughes Medical Institute, Departments of Genetics & Tumor Cell Biology and Hematology-Oncology, St. Jude
Children’s Research Hospital, Memphis, Tennessee 38105 USA.

The ARF tumor suppressor protein acts through both p53-dependent and -independent
mechanisms to potently inhibit cell proliferation. Although the ARF gene is not abundantly expressed during organismal development or in normal tissues of adults, its synthesis is triggered by abnormally sustained and elevated mitogenic signals conveyed by
oncogenes, such as overexpressed Myc, mutated Ras, or BCR-Abl. Inactivation of ARF
by deletion, epigenetic silencing, or repressor overexpression cancels its tumor suppressive activity and contributes to many forms of human cancer. The “ins and outs” of ARF
signaling will be discussed.
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May 5, 2006 - Genome Instability/Checkpoints/Cell Cycle

ATM regulates ATR chromatin loading in response to DNA
double-strand breaks
Myriam Cuadrado, Barbara Martinez, Matilde Murga and Oskar Fernandez-Capetillo.
Genomic Instability Group, Spanish National Cancer Center. Madrid, Spain.

DNA double-strand breaks (DSBs) are among the most deleterious lesions that can challenge genomic integrity. Concomitant to the repair of the breaks, a rapid signaling cascade
must be coordinated at the lesion site that leads to the activation of cell cycle checkpoints
and/or apoptosis. In this context, ataxia telangiectasia mutated (ATM) and ATM and Rad3-related (ATR) protein kinases are the earliest signaling molecules that are known to
initiate the transduction cascade at damage sites. The current model places ATM and
ATR in separate molecular routes that orchestrate distinct pathways of the checkpoint
responses. Whereas ATM signals DSBs arising from ionizing radiation (IR) through a
Chk2-dependent pathway, ATR is activated in a variety of replication-linked DSBs and
leads to activation of the checkpoints in a Chk1 kinase-dependent manner. However, activation of the G2/M checkpoint in response to IR escapes this accepted paradigm because
it is dependent on both ATM and ATR but independent of Chk2. Our data provides an
explanation for this observation and places ATM activity upstream of ATR recruitment to
IR-damaged chromatin. These data provide experimental evidence of an active cross talk
between ATM and ATR signaling pathways in response to DNA damage.
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May 5, 2006 - Genome Instability/Checkpoints/Cell Cycle

BRAD1 is the founding member of a new family of protein in the pRB/
E2F pathway, amplified and overexpressed in aggressive tumours,
with chromatin remodelling activity and cooperating with MYC 		
oncogene
Marco Ciró1, Elena Prosperini1, Ursula Grazini1, Micaela Quarto2, Maria Capra2, Giovanni
Pacchiana1, Fraser McBlane1 and Kristian Helin1-3
Department of Experimental Oncology, European Institute of Oncology, Milan,Italy 2 FIRC Institue of Molecular Oncology,
Milan,Italy, 3 Biotech Research
1

Most human tumours contain genetic alterations in the pRB/E2F pathway. The identification of genes downstream of the pRB/E2F pathway and overexpressed in tumors will gain
novel insights into how the E2Fs regulate cell proliferation and will lead to the identification of new critical players in human cancer.Based on this approach, we have identified a
new gene named BRAD1 (BRomodomain and ATPase Domain 1) after its domain composition. Consistent with being a direct E2F target, BRAD1 gene is cell growth and cell
cycle regulated, accumulating in S-phase. BRAD1 is also required for proper G0 to G1/S
transition and for efficient colony forming ability of both normal and cancer cells. BRAD1
is also overexpressed and amplified in a significant number of human cancers, correlating with tumor grade III. BRAD1 is associated with chromatin and nuclear matrix. In
agreement with the presence of an ATPase domain and a Bromodomain, we have shown
that BRAD1 containing complex alters the accessibility of polynucleosomal arrays. Very
interestingly, we provide evidence that BRAD1 interacts with the MYC oncogene, binds
to genomic targets of MYC and cooperates with MYC dependent function.Based on this
data, we propose that BRAD1 is the founding member of a new family of gene in the
pRB/E2F pathway, amplified and overexpressed in aggressive tumours, associated to a
chromatin remodeling activity and cooperating with MYC oncogene.
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27

May 6, 2006 - Lectures and oral presentations

Lectures
Frances Balkwill

London, Uk

Thea D. Tlsty

S. Francisco, Usa

Alberto Mantovani

Milan, Italy

Jeffrey W. Pollard

New York, Usa

Oral Presentations
Andreas Wicki

Basel, Switzerland

Session II

May 6, 2006 - Tumor/Microenvironment Interactions

Inflammatory cytokines and cancer
Frances Balkwill
Centre for Translational Oncology and Cancer Research UK Clinical Centre Barts and The London, Queen Marys’ Medical
School, London EC1Y 2AN

Neoplastic tissue selects for the type and extent of inflammation most favourable to tumour growth and progression. Several lines of evidence, including general or cell-specific
gene inactivation, population-based studies and genetic analysis, are consistent with the
view that inflammatory cytokines play an important role in malignant progression. These
cytokines promote cancer cell survival and proliferation, aid metastasis, stimulate stroma
deposition and remodelling, skew and tame adaptive immunity, and enhance angiogenesis.
One example of this is the inflammatory cytokine TNF-α that can act as an endogenous
tumour promoter in experimental cancers of the skin, liver, colon and ovary. In these models, and in some human cancers, low levels of TNF-α can initiate and sustain production
of other cytokines and chemokines, as well as matrix metalloproteases in both tumour
cells and associated stroma. If TNF-α production becomes chronic and deregulated, the
tumour continues to make these inflammatory mediators and these attract leucocytes and
other stromal cells. Stromal cells provide growth and survival factors, contribute to ECM
remodelling and development of new blood vessels, and create an immunosuppressive
microenvironment. Stromal and malignant cells communicate via autocrine and paracrine loops, generally enhanced by positive feedback. The malignant cells proliferate and
invade locally. Some of the malignant cells acquire chemokine receptors, and this expression can be enhanced by TNF-α . Chemokine receptor-expressing cells are able to respond
to chemokine gradients at sites distant from the primary tumour. Chemokines produced
at sites of metastasis induce a pulse of TNF-α that can stimulate once again a tumour-promoting inflammatory network, encouraging proliferation and survival of the metastatic
cells in their new location and development of a supporting stroma. Therapeutic targeting
of cancer-associated inflammatory cytokines is in its infancy, but initial clinical results are
encouraging, and may complement more conventional strategies.
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May 6, 2006 - Tumor/Microenvironment Interactions

Early Epigenetic and Genetic Events in Carcinogenesis
Thea D. Tlsty
Departments of Pathology, Surgery, Laboratory Medicine*, and UCSF Comprehensive Cancer Center, University of California at
San Francisco, San Francisco, California 94143-0511, USA.

One of the major problems with treating cancer is that it is detected too late. Early lesions and transitions often occur ten to fifteen years prior to our ability to detect the
disease by palpation or imaging. By the time many cancers are detected they have long
since acquired the ability to generate micrometasases or populations of tumor cells that
can develop drug resistance. Our best approach to treating or preventing cancer is early
detection and an understanding of the earliest steps in the transition of normal cells to
malignant ones. However, there are considerable obstacles to studying the early steps of
cancer formation in vivo. For one, the multitude of random genetic aberrations that are
generated during the carcinogenic process mask the specific non-random and mechanistically-related aberrations that would provide insights into how the lesion is initiated. Finding the critical alterations in a sea of changes is difficult. Furthermore, the pre-malignant
lesions are small, sporadic and arise in a non-synchronized fashion, making detection
difficult and analysis almost impossible. Finally, at the present time, these cells have not
been successfully cultured in vitro. Our ignorance about the earliest molecular changes
prevents studies that would identify individuals at risk or identify targets for prevention
strategies. An in vitro model that mimics the transitions that occur as normal epithelial
cells become malignant would provide major advances in several aspects of dealing with
the disease. Early detection of lesions could be used for risk assessment and diagnosis of
the disease at early stages. Additionally, and perhaps, the most significant advance would
be the insights a model system may provide to the initiation of lesions and the transition
of these lesions to malignancy allowing the translation of that information into preventive agents. It is for these reasons that we began studying human epithelial cells in vitro,
focusing on mammary epithelial cells in particular. Recently, studies of human epithelial
cells and fibroblasts from healthy individuals have been providing novel insights into how
early epigenetic and genetic events affect genomic integrity and fuel carcinogenesis. Key
epigenetic changes, such as the hypermethylation of the p16 promoter sequence, create a
previously unappreciated pre-clonal phase of tumorigenesis in which a subpopulation of
epithelial cells is positioned for progression to malignancy (Nature 409:636, 2001). These
key changes generate epigenetic and genetic mosaicism, precede the clonal outgrowth
of pre-malignant lesions and occur frequently in healthy, disease-free individuals (Caner
Cell 5:263, 2004). Prior work from our laboratory has identified biomarkers that may be
useful for risk assessment as well as provide targets for the elimination of these cells. Understanding more about these early events should provide novel molecular candidates for
prevention and therapy of cancer.
Romanov, S, Krystyna Kozakiewicz, Charles R. Holst, Martha R. Stampfer, Larisa M. Haupt, and Tlsty TD “Normal Human
Mammary Epithelial Cells Spontaneously Emerge from Senescence and Acquire Genomic Instability” Nature, 409:633-637,
2001Crawford, Y. Gauthier, M., Joubel, A., Kozakiewicz, K. and Tlsty TD “Histologically Normal Human Mammary Epithelia with
Silenced p16INK4a Over-express COX-2, Promoting a Premalignant Program” Cancer Cell 5 p263-273, 2004
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May 6, 2006 - Tumor/Microenvironment Interactions

TUMOR PROMOTION BY TUMOR-ASSOCIATED MACROPHAGES
Alberto Mantovani, MD
Istituto Clinico Humanitas, Rozzano and Università degli Studi di Milano.

Recent years have seen a reinassance of the inflammation-cancer connection stemming
from different lines of work and leading to a generally accepted paradigm (1-4). An inflammatory component is present in the microenvironment of most neoplastic tissues,
including those not causally related to an obvious inflammatory process. Cancer-associated inflammation includes: the infiltration of white blood cells, prominently phagocytic
cells called macrophages (TAM) (5); the presence of polipeptide messengers of inflammation (cytokines such as tumor necrosis factor (TNF) or interleukin-1 (IL-1), chemokines
such as CCL2); the occurrence of tissue remodeling and angiogenesis. Chemokines have
emerged as a key component of the tumor microenvironment which shape leukocyte recruitment and function as well as tumor cell biology (6). Strong direct evidence suggests
that cancer associated inflammation promotes tumor growth and progression. Therapeutic
targeting of cancer promoting inflammatory reactions is in its infancy, and its development is crucially dependent on defining the underlying cellular and molecular mechanisms in relevant systems.
1. Balkwill F, Charles KA, Mantovani A. Smoldering and polarized inflammation in the
initiation and promotion of malignant disease. Cancer Cell 2005;7: 211-217.
2. Balkwill F, Mantovani A. Inflammation and cancer: back to Virchow? Lancet 2001;357:
539-545.
3. Coussens LM, Werb Z. Inflammation and cancer. Nature 2002;420: 860-7.
4. Mantovani A. Cancer: inflammation by remote control. Nature 2005;435: 752-753.
5. Mantovani A, Sozzani S, Locati M, Allavena P, Sica A. Macrophage polarization: tumor-associated macrophages as a paradigm for polarized M2 mononuclear phagocytes.
Trends Immunol 2002;23: 549-555.
6. Mantovani A, ed. Chemokines in Neoplastic Progression. Seminars Cancer Biol. Vol.
14. 2004.
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May 6, 2006 - Tumor/Microenvironment Interactions

Tumor invasion in the absence of epithelial-mesenchymal
transition: podoplanin-mediated remodeling of the actin 		
cytoskeleton
Andreas Wicki*, François Lehembre*, Nikolaus Wickß, Brigitte Hantuschß, Dontscho Kerjaschkiß, and Gerhard Christofori*
*Institute of Biochemistry and Genetics, DKBW , Department of Clinical-Biological Sciences, Center of Biomedicine, University
of Basel Switzerland ßClinical Institute for Pathology, Medical University of Vienna

Tumor cell invasion into the surrounding tissue can exhibit a phenotype of either single
cell or collective cell migration. Whereas single cell migration is mainly dependent on
signaling pathways within migrating cells themselves and is usually accompanied by a
loss of E-cadherin expression in many experimental cancer models, collective cell migration requires the maintenance of cell-cell adhesions and an organization of the tumor
tissue. We have show that the expression of podoplanin, a small mucin-like protein, is
upregulated in a number of human carcinomas. We have investigated podoplanin function
in cultured human breast cancer cells, in a mouse model of pancreatic b cell carcinogenesis, and in human cancer biopsies. Here, we report a novel molecular pathway of tumor
progression that does not involve the loss of E-cadherin function or epithelial-mesenchymal transition. Podoplanin prompts tumor cell spreading, migration and invasion in vitro
and in vivo without dissolving E-cadherin-mediated junctional complexes. Furthermore,
it induces actin cytoskeleton rearrangement and the formation of filopodia by modulating
the activities of Rho-family GTPases, which ultimately leads to collective cell invasion,
a phenotype often observed in human carcinomas. In conclusion, podoplanin mediates
an alternative pathway of tumor cell invasion in the absence of epithelial-mesenchymal
transition (EMT)
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Session III

May 6, 2006 - Tumor/Microenvironment Interactions

MOUSE MODELS TO UNDERSTAND THE ROLE OF TELOMERES AND 			
TELOMERASE IN CANCER AND AGING
María A. Blasco
Telomeres and Telomerase Group, Molecular Oncology Program, Spanish National Cancer Centre (CNIO), Madrid, Spain

Telomeres protect the chromosome ends from unscheduled DNA repair and degradation.
Telomeres are heterochromatic domains composed of repetitive DNA (TTAGGG repeats)
bound to an array of specialized proteins. The length of telomere repeats and the integrity
of telomere-binding proteins are both important for telomere protection. In addition, we
have recently shown that telomere length is regulated by a number of epigenetic modifications, thus pointing to a higher-order control of telomere function. A key process in organ
homeostasis is the mobilization of stem cells out of their niches. Defects in organ homeostasis are present both in cancer and in aging–related diseases. Here we will discuss that
telomere length and the catalytic component of telomerase, Tert, are critical determinants
for the mobilization of epidermal stem cells. On one hand, we will show that telomere
shortening in the absence of telomerase negatively impacts on the mobilization of epidermal stem cells. On the other hand, Tert over-expression in the absence of changes in
telomere length significantly increases the mobilization of epidermal stem cells, thus providing a mechanism by which Tert may promote tumorigenesis independently of telomere
length. Finally, we will describe the generation and characterization of mice with constitutive expression of the telomere-binding protein TRF2 in the skin. TRF2 mice show a
remarkable phenotype in the skin consisting of hyper-pigmentation, hair loss, dry skin,
as well as increased skin tumors, all of which are reminiscent of the skin abnormalities
characteristic of Xeroderma pigmentosum (XP) syndrome. We propose that the XP-like
skin phenotypes described here for TRF2 mice are the result of a combination of defective
DNA repair together with short telomeres, thus pinpointing to the roles of TRF2 in the
context of the organism. In addition, this new mouse model demonstrates the impact of
altered TRF2 expression both on cancer and aging.
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MicroRNA Expression Signature Predicts Lung Cancer Diagnosis and
Prognosis
Carlo M. Croce
The John Wolfe Professor for Cancer Research, The Ohio State University, Comprehensive Cancer Center, Columbus, OH
43210, USA

MicroRNA (miRNA) expression profiles for lung cancers were examined to investigate
miRNA’s involvement in lung carcinogenesis. miRNA microarray analysis identified statistical unique profiles, which could discriminate lung cancers from no-cancerous lung
tissues as well as molecular signatures that differ in tumor histology. miRNA expression
profiles correlated with survival of lung adenocarcinomas, including those classified as
disease stage I. High hsa-mir-155 and low hsa-let-7a-2 expression correlated with poor
survival by univariate analysis as well as multivariate analysis for hsa-mir-155. The miRNA expression signature on outcome was confirmed by real-time RT-PCR analysis of precursor miRNAs and crossvalidated with an independent set of adenocarcinomas. These
results indicate that miRNA expression profiles are diagnostic and prognostic markers of
lung cancer.
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Role of c-fos in skin differentiation and skin tumor formation
Juan Guinea Viniegra
Institute of Molecular Pathology, Erwin F. Wagner lab, Wien Austria
JUAN GUINEA VINIEGRA, Harald Scheuch, Rainer Zenz and Erwin F. WagnerInstitute of Molecular Pathology, Vienna

The proto-oncogene c-fos is a major nuclear target for signal transduction pathways involved in the regulation of cell growth, differentiation, and transformation. To investigate
the function of c-fos in skin development and skin tumor formation, we achieved specific
conditional deletion of c-fos in the epidermis. Mice lacking c-fos in the keratinocytes
(c-fos&#61508;ep) show normal skin and no obvious phenotype. In vitro treatment of
c-fos f/f or c-fos&#61508;ep keratinocytes with Ca2+ or with the promoting agent, TPA,
induced premature differentiation of the keratinocytes in the absence of c-fos. A similar phenotype was observed in newborn and adult mice treated topically with TPA. The
observed premature keratinocyte differentiation in the c-fos&#61508;ep mice is due to
an increased Notch1 activation, which induces an increase in p21 and Caspase 3 protein
expression. In the context of oncogenic signals driven by H-RasV12, c-fos&#61508;ep
keratinocytes overexpressing Ras show again premature differentitiation. In the absence
of c-fos, tumor-prone K5-SOS transgenic mice show strikingly reduced papilloma formation. Further analysis showed that the tumors consist of highly differentiated cells, while
no differences in apoptosis or proliferation were observed. Interestingly, conditional and
inducible deletion of c-fos in the tumor prone K5-SOS transgenic mice, led to a shutdown
in tumor growth. These tumors again exhibited a highly differentiated state. In summary,
premature activation of Notch1 in c-fos deficient keratinocytes leads to increased differentiation resulting in reduced tumor formation
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ONCOGENE-INDUCED DNA DAMAGE RESPONSE AND TUMOR SUPPRESSION IN
Eu-MYC TRANSGENIC MICE: CRITICAL ROLE OF TIP60
Chiara Gorrini*, Massimo Squatrito*, Samantha Bennett, Domenico Sardella, John Lough1
and Bruno Amati.
European Institute of Oncology, Milan, Italy and 1Medical College of Wisconsin, Milwaukee, WI 53226, USA.*These authors
have contributed equally to this work.

Oncogene activation is thought to induce a DNA-Damage Response (DDR) that activates
p53 and suppresses tumor progression. The acetyl-transferase Tip60 is a co-factor for Myc
and p53 but also has a direct function in DDR. We addressed the role of Tip60, in Myc-induced DDR and lymphomagenesis by crossing Eu-myc transgenic mice with heterozygous
Tip60 knockout animals. The B-cells of young Eu-myc mice, but not of non-transgenic
littermates, showed a sustained DDR as judged by phosphorylation of ATM, H2AX, Chk1
and p53 (Ser 15). Tip60 heterozygosity severely impaired this DDR and caused a twofold acceleration in lymphomagenesis, without significantly affecting pre-tumoral B-cell
proliferation or apoptosis. Lymphomas arising in Eu-myc p53+/- mice always lose the
remaining p53 allele (LOH), while mutations that impinge on p53 activity prevent LOH.
The selective pressure to loose p53 was retained in Eu-myc p53+/- Tip60+/- mice, then
Tip60 haplo-insufficiency does not bypass p53 function. Thus, at least in Eu-myc mice, the
DDR is redundant (most likely with the ARF pathway) for p53 activation and suppresses
tumorigenesis through additional routes. In summary, oncogenic activation of Myc in Bcells causes a sustained DDR in vivo and a mutation hampering this DDR - here Tip60
heterozygosity - accelerates tumor progression.
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A1

Transcriptional targets of acute myeloid leukemia fusion proteins:
a high-throughput approach
Alessandro Gardini and Myriam Alcalay
European Institute of Oncology and IFOM Foundation, Milan, Italy

The pathogenesis of acute myeloid leukemias (AMLs) is linked to the function of oncogenic fusion proteins generated as a consequence of chromosome translocations. AML-associated fusion proteins function as aberrant transcriptional regulators that interfere with
the process of myeloid differentiation, determine a stage-specific arrest of maturation and
enhance survival in a cell-type specific manner. The abnormal regulation of transcriptional networks occurs through mechanisms that include recruitment of aberrant co-repressor complexes, alterations in chromatin remodeling, and disruption of specific subnuclear
compartments.We integrated high-throughput approaches to investigate transcriptional
regulation in AML. First, we analyzed gene expression profiles of cells expressing two
AML fusion proteins (AML1/ETO, PML/RAR&#945;) and identified a set of putative
target genes. Next, we performed genome-wide chromatin immunoprecipitation assays to
look for direct target genes and specific histone modifications. By merging the data sets,
we identified genes whose expression is deregulated by direct binding of fusion protein
to regulatory regions. Two surprising observations emerged: i) genes that are part of the
same functional pathways are co-regulated; ii) in contrast to what is expected from a transcriptional repressor a relevant proportion of genes are induced by AML fusion proteins,
suggesting that AML fusion proteins can also act as transcriptional activators

2nd IFOM-IEO Campus Meeting on Cancer

47

May 6, 2006 - Tumor/Microenvironment Interactions - POSTER SESSION I

A2

Sumoylation and ubiquitination regulate the PEA3 group member
transcription-enhancing activity
Yvan de LAUNOIT1,2, Jean-Luc BAERT1, Cindy DEGERNY1, Claude BEAUDOIN1,2, Didier
MONTE1 and Sèbastien MAUEN21
UMR 8161, CNRS / Universitè de Lille 1 / Universitè de Lille 2 / Institut Pasteur de Lille, Institut de Biologie de Lille, BP 447,
1 rue Calmette, 59021 Lille Cedex, France.2 Laboratoire de Virologie MolÈculaire, Facultè de Mèdecine, Universitè Libre de
Bruxelles, CP 614, 808 route de Lennik, 1070 Brussels, Belgium.

The PEA3 group of Ets transcription factors is composed of three highly conserved members: Erm, Er81 and Pea3. Among their target genes are several matrix metalloproteases
which are enzymes degrading extracellular matrix during cancerous metastasis process.
In fact, PEA3 group members are often overexpressed in different types of cancers which
also overexpress these MMP and present a disseminating phenotype. They regulate transcription of their target genes following post-translational modifications, such as phosphorylation. We then investigated whether modifications on lysine residues could affect the
transcriptional activity of Erm, a prototype of the PEA3 group member. After showing
that Erm degradation depends on the 26S proteasome pathway, we propose that ubiquitination enhances the transcriptional activity of the protein. We also identified that Erm
is sumoylated at positions 89, 263, 293 and 350, a modification which causes inhibition
of ERM-dependent transcription without affecting the proteinís subcellular localization,
stability, or DNA-binding. We will discuss on the putative cross-talk of these post-translational modifications on the activity of the PEA3 group members.
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A3

MECHANISM OF P53/P66 PATHWAY IN REGULATION APOPTOSIS ROS AND 		
AGING
E. Migliaccio, D. Mascheroni, M.Cesaroni, L. Luzi . M. Giorgio and PG. Pelicci
European Institute of Oncology, Firc Institute of Molecular Oncology, Milan, Italy

Biochemical and biological evidences showed that p66shc protein is a downstream target
of p53 tumor suppression protein. p66Shc was the first mammalian gene whose mutation
was demonstrated to increase resistance to oxidative stress and to prolong life span. Most
important, we have established a new and surprising redox property of p66Shc protein.
We characterized a p66Shc /cytochrome c electron transfer reaction that might give an
alternative mechanism of generating H2O2 in mitochondria. We found that p66shc is indispensable for the ability of activated p53 to induce elevation of ROS and apoptosis while
other functions of p53 are not influenced. Notably, p66Shc-/- mice that have an increase of
30% of lifespan have a reduced risk of tumor, while transgenic animals with constitutive
expression of activated p53 show decreased cancer incidence and accelerated aging. However, since aging and cancer are biological linked study of p53-p66Shc signaling pathway
could be one of the sources to investigate on cancer. We studied the involvement of the
p66 redox balance on transcription by microarray experiments. Preliminary experiments
suggest that p53-p66 pathway regulate of a set of gene that control apoptosis and mitosis
transition.The relationship between p53-p66Shc-mediated apoptosis and organism aging
is discussed.
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A4

REGULATION FOR NUCLEAR TARGETING OF ABL KINASE BY JNK AND 14-3-3 IN
THE APOPTOTIC RESPONSE TO DNA DAMAGE
Kiyotsugu Yoshida
Medical Research Institute, Tokyo Medical and Dental University

The ubiquitously expressed c-Abl tyrosine kinase localizes to the cytoplasm and nucleus.
Nuclear c-Abl is activated by diverse genotoxic agents and induces apoptosis; however,
the mechanisms responsible for nuclear targeting of c-Abl remain unclear. Here we show
that cytoplasmic c-Abl is targeted to the nucleus in the DNA damage response. The results
demonstrate that c-Abl is sequestered in the cytoplasm by binding to 14-3-3 proteins.
Phosphorylation of c-Abl on Thr-735 functions as a site for direct binding to 14-3-3. We
also show that, in response to DNA damage, activation of the c-Jun N-terminal kinase
(JNK) induces phosphorylation of 14-3-3 and release of c-Abl from 14-3-3. In concert with
these results, expression of an unphosphorylated 14-3-3 mutant attenuates DNA damageinduced nuclear import of c-Abl and apoptosis. Furthermore, we found that cytoplasmic
oncogenic Abl kinase, Bcr-Abl, also translocates to the nucleus upon exposure to genotoxic stress and the nuclear targeting of Bcr-Abl is regulated by, at least in part, 14-3-3. These
findings indicate that 14-3-3 is a pivotal regulator of intracellular Abl kinase localization
and the apoptotic response to genotoxic stress
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A5

MET ADDICTION SUSTAINS INVASIVE GROWTH
Simona Corso, Cristina Migliore; Giovanni De Rosa, Paolo M Comoglio, Silvia Giordano.
University of Torino, Medical School, Institute for Cancer Research and Treatment

A number of oncogenes have been implicated in the development of human tumors, but it
is still unclear if their activation is mandatory during all the phases of tumor progression
toward invasion and metastasis. The Met proto-oncogene, encoding the tyrosine kinase
receptor for Hepatocyte Growth Factor (HGF), controls “invasive growth”, a physiological genetic program leading to cell growth, invasion andprotection from apoptosis. Its role
in human tumors and in metastasis development has been welldocumented.We show that
silencing the expression of the endogenous Met proto-oncogene in tumor cells by an inducible lentiviral delivery system of RNA interference impaired the ability of tumor cells
to execute the full invasive growth program in vitro and to generate tumors and metastases
in vivo. Moreover, silencing Met expression after metastasis formation resulted in their
regression. These experiments indicate that “addiction” to Met is a promising therapeutic
target, even in the advanced phases of tumor development.
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PRELEUKEMIC PHASE ANALYSIS TO UNDERSTAND THE BIOLOGICAL
CONTRIBUTION OF PML-RAR? TO THE LEUKEMOGENIC PROCESS
Valeria Cambiaghi, Piergiuseppe Pelicci
European Institute of Oncology, Via Ripamonti 435, Milan, Italy

Acute Myeloid Leukemia (AML) associated fusion proteins induce a preleukemic state.
The t(15;17) is found exclusively in acute promyelocytic leukaemia (APL), a subtype of
AML, and codes for the PML-RAR? fusion protein which incorporate the DNA-binding
domain of the RAR? transcription factor and that functions as a constitutive repressor of
retinoic acid (RA)-target genes. In transgenic mice expressing PML-RAR? in the bone
marrow, preleukemia occurs after accumulation of additional genetic lesions. In this case
preleukemic bone marrow appears morphologically normal before the second hit event.
The biological mechanisms underlying the contribution of fusion proteins to the preleukemic phase and to the maintenance of the transformed leukemic phenotype are unknown.
Preliminary data demonstrate how PML-RAR? in vivo drive the expansion of the stem
cell compartment: in fact preleukemic bone marrow is characterized by an overproliferation in Lin- c-Kit+ Sca-1+ subpopulation associated with an overexpression of stem cell
genes. Moreover in bone marrow competition experiments, preleukemic cells have a proliferative advantage over normal cells. Now we are investigating which is the mechanism
used by PML-RAR? to induce genome instability: the answer seems to be a slow mechanism of telomere shortening during the prelukemic phase.
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A7

A NOVEL ENHANCER OF THE PDGF BETA-RECEPTOR GENE IS ACTIVATED BY
GATA, INDUCING DIFFERENTIATION OF NEUROBLASTOMA
Weiwen Yang*, Masaharu Kaneko1,2*, Yoshiki Matsumoto1, Fujiko Watt1,3, and Keiko Funa1
Department of Cell Biology, Institute of Anatomy and Cell Biology, Gôteborg University, Box 420, SE-405 30 Gothenburg, Sweden - 2Present address, Department of Neurosurgery, Shiga University of Medical Science, Seta, Tsukinowa-cho, Otsu, Shiga,
520-2192, Japan - 3 Present address, Childrenís Cancer Institute Australia for Medicine
1

PDGF acts as an autocrine factor in certain tumors in which the PDGF beta-receptor
expression is upregulated. In order to elucidate the control mechanism for the receptor
expression, we have isolated an enhancer from two P1 clones that together contain 102 Kb
NotI region covering the entire human PDGFRB gene. They were cloned into the PDGFRB-enhancer trap vector to make a library for identification of enhancer DNA. One of
the best enhancer clones was identified and further examined by making several deletion
mutants in a luciferase vector. This core enhancer was most active in neuroblastoma cell
lines, IMR32 and BE2, but less active in a hemangioma as well as in a smooth muscle
cell line. Chip assay revealed that SP1, AP2, and GATA2, were shown to bind the core
enhancer in BE2 cells. Their interaction occurred dependently of the cell cycle and also
synchronously with their binding to the promoter. Transfection of GATA2 alone or with
Ets, binding adjacent to GATA, resulted in differentiation of BE2 cells in parallel with
increased expression of PDGF beta-receptor. Thus, the kinetic of the enhancer activation
honestly reflect the receptor expression during cell cycle and upon neuronal differentiation.
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A8

DEVELOPMENT OF RETROVIRAL MICROARRAYS FOR NEW DRUG TARGET
IDENTIFICATION AND GENE THERAPY APPLICATION.
R. Carbone1, I. Marangi1, A. Zanardi1, L. Giorgetti2, E. Clerici2,3, G. Bongiorno2, P. Piseri2, P.
Milani2, P.G. Pelicci1.
Dipartimento di Oncologia Sperimentale, Istituto Europeo di Oncologia435, Via Ripamonti, 20141 Milano, Italy 2(CIMAINA)
Centro Interdisciplinare Materiali e Interfacce Nanostrutturati, Dipartimento di Fisica, Universita’ di Milano, Italy 3Tethis S.r.l.
Piazzetta Bossi, 4 20121 Milano, Italy
1

Microarrays have become a key technology of the post-genomic era of cell biology. New
powerful tools for functional genomics have been recently described (1, 2) which consists
of cell-based microarray for high-throughput analysis of gene function. A major limitation
is that only few cell lines (293T, COS, Hela) can be used as cellular target (3, 4).We have
developed a new cell-based microarray for phenotype screening on primary cells by means
of retrovirus immobilization on slide.Recent work (5) demonstrated the efficiency of biotinylated retrovirus to transduce cells; biotinylated particles can be bound to streptavidin
coated supports preserving viral infectivity.Nanostructured surfaces have been shown to
promote cell and protein adhesion (6, 7). In particular titanium dioxide (TiO2) is known
as a biocompatible material and it is widely use in clinical devices (8). We have deposited
by Supersonic Cluster Beam Deposition (9) a nanostructured TiO2 film (ns-TiO2) on slide
and created, by robotic spotting, an array of streptavidin-biotinylated viral vectors. We obtained site-localized overexpression and downregulation, by RNA interference, of specific
genes. Our ns-TiO2 retroviral array is a novel powerful tool for the study of gene function of family of genes and the identification of drug targets in normal primary cells and
their pathological counterparts.REFERENCES1) Ziauddin and Sabatini, Nature 2001;
411(6833): 107-10.2) Wu RZ et al.,Trends Cell Biol. 2002 12(10):485-83) Mousses S et al.,
Genome Res. 2003; 13(10): 2341-7.4) Kumar R et al., Genome Res. 2003;13(10):2333-40.
5) Hughes C. et al., Mol Ther 2001; 3(4): 623-6306) Zinger, O. et al., Biomaterials 2004;
25, (14): 2695-2711 7) Yahyapour N. et al., Biomaterials. 2004; 25(16): 3171-6.8) Ulrike
Diebold, Surface Science Reports 2003; 48, (5-8); 53-2299) Barborini E. et al, Applied
Physics Letters 2002; 81 (16): 3052-3054
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A9

TUMOR-INFILTRATING B LYMPHOCYTES AS EFFICIENT SOURCE OF HIGHLY
SPECIFIC IMMUNOGLOBULINS RECOGNIZING TUMOR CELLS.
Emiliano Pavoni1, Giorgia Monteriu1, Daniela Santapaola1, Fiorella Petronzelli2, Anna Maria
Anastasi2, Rita De Santis2, Olga Minenkova1
1

Kenton Labs, c/o Sigma-Tau, Pomezia (RM), Italy2 Sigma-Tau, Pomezia (RM), Italy

Significance of spontaneous humoral response in cancer patients was investigated through
analysis of oligoclonality of antibodies derived from tumor-infiltrating lymphocytes. Capacity of patientís immune system to produce tumor-specific antibodies within of tumor
tissue was explored by construction of recombinant scFv antibody libraries derived from
tumor-infiltrated B-lymphocytes from breast cancer patients. We panned the libraries
against three available surface tumor antigens, as well as performed selection with intact breast carcinoma cells. A panel of novel recombinant cancer-specific antibodies was
isolated from the libraries. In this study we demonstrate that tumor samples obtained
as discarded surgical material can be used as appropriate source for construction of recombinant phage display libraries enriched for tumor-specific antibodies. Isolation of a
panel of anti-tumor scFvs toward known surface antigens, as well as to breast carcinoma
living cells, shows this approach to be very promising in developing the tumor-targeting
antibodies potentially useful for therapy and diagnosis of cancer. Anti-cancer antibodies
recognizing living cancer cells may lead to the discovery of new tumor surface antigens.
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A10

ROLE OF TIP60 IN CELL CYCLE CHECKPOINTS
Samantha Bennett, Anna De Antoni, Andrea Musacchio and Bruno Amati
European Institute of Oncology, Dept. of Experimental Oncology, Milan, Italy

The histone acetyl-transferase Tip60 is a co-factor for a variety of transcriptional activators, including Myc, E2F and p53. Tip60 also has direct functions in the DNA damage
response (DDR), in particular through the acetylation of ATM and H2AX. Work in our lab
shows that Tip60 is critical for oncogene-induced DDR and tumor suppression in E?-myc
mice (see abstract by Gorrini et al). Here, we report molecular interactions that suggest an
additional function for Tip60 in the spindle assembly checkpoint (SAC). We show that in
co-transfected HeLa cells, Tip60 associates with Mad2 and p31COMET, two important
regulators of the SAC. We are currently investigating whether these proteins are substrates
for Tip60 and whether Tip60 regulates the SAC. Our progress will be presented at the
meeting
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A11

BIOSYNTHESIS OF ESTRADIOL IN NORMAL BREAST AND TUMOR TISSUES
Robert T. Chatterton, Jr., and Villian Naeem
Department of Obstetrics and Gynecology, Seema A. Khan, Department of Surgery. Northwestern University Feinberg School
of Medicine

17beta-hydroxysteroid dehydrogenases (17beta-HSD), and the impact of estrogen sulfates
(ES) on availability of estradiol (E2) to normal and tumor tissues were studied in postmenopausal women. Enzyme activities were measured using tritiated-steroid precursors.
Tissues were obtained during surgery for invasive ductal carcinoma. Results: The median
values for E1 formation from E1S were 17.2 and 6.6 pmol/h/million cells in normal and
tumor tissues, respectively. Sulfatase activities between normal and tumor tissues within
individuals were correlated; r = 0.52 and 0.72 for E1 and E2 substrates, respectively. ES
formation from E1 was 0.066 and 0.65 pmol/h/million cells in normal and tumor tissues,
respectively. E2 formation from E1 was 0.23 and 2.10 pmol/h/million cells in normal and
tumor tissues, respectivvely, and the 17beta-HSD activities between normal and tumor tissues within individuals were correlated (r = 0.80). E1 formation from E2 was high, 24.45
and 2.10 pmol/h/million cells in normal and tumor tissues, respectively. Conclusions: 1)
The 17beta-HSD reversible reactions between E1 and E2 were similar in tumor tissues
(2.10 v. 2.10) while in normal tissue, the oxidation reaction predominated (24.5 v. 0.23).
2) 17beta-HSD but not sulfatase was rate limiting for formation of E2 in both normal and
tumor tissues; sulfotransferase had little impact.
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A12

CHE-1 PHOSPHORYLATION BY ATM/ATR AND CHK2 KINASES ACTIVATES P53
TRANSCRIPTION AND THE G2/M CHECKPOINT.
Tiziana Bruno1, Francesca De Nicola1, Simona Iezzi1, Daniele Lecis2, Carmen Díangelo3, Monica
Di Padova1, Nicoletta Corbi4, Leopoldo Dimiziani5, Laura Zannini2, Christian Jekimovs6, Marco
Scarsella3, Alessandro Porrello7, Kum Kum Khanna6, Marco Crescenzi5, Carlo Leonetti3, Silvia
Soddu7, Aristide Floridi1, Claudio Passananti4,8, Domenico Delia2, And Maurizio Fanciulli1,8.
laboratory Ìbî, Department Of Therapeutic Programs Development, Regina Elena Cancer Institute, Via Delle Messi D’oro 156,
00158 Rome, Italy. 2department Of Experimental Oncology, Istituto Nazionale Tumori, Via G. Venezian 1, 20133 Milan, Italy. 3experimental Chemotherapy Laboratory, Department Of Experimental Oncology, Regina Elena Cancer Institute, Via Delle Messi
D’oro 156, 00158 Rome, Italy. 4istituto Di Biologia E Patologia Molecolare, Cnr, Università Di Roma La Sapienza, Piazzale Aldo
Moro 5, 00185 Rome, Italy. 5high Institute Of Health, Department Of Environment And Primary Prevention, Viale Regina Elena
299, 00161 Rome , Italy. 6Queensland Institute Of Medical Research, P.O. Royal Brisbane Hospital, Brisbane, Queensland
4029, Australia.7molecular Oncogenesis Laboratory, Department Of Experimental Oncology, Regina Elena Cancer Institute, Via
Delle Messi D’oro 156, 00158 Rome, Italy. 8Rome Oncogenomic Center, Regina Elena Cancer Institute, Via Delle Messi D’oro
156, 00158 Rome, Italy.
1

Che-1 is a rna polymerase ii binding protein involved in the transcription of e2f target
genes and induction of cell proliferation. here we show that che-1 is involved in cellular response to dna damage and that its down-regulation induces a strong sensitivity to
anti-cancer agents. we found that the checkpoint kinases atm/atr and chk2 physically and
functionally interact with che-1 and promote its phosphorylation and accumulation. these
che-1 modifications induce transcription of the tp53 and p21 genes by specific, phosphorylation-dependent recruitment of che-1 on their promoters. finally, we found that the che1-mediated transcriptional regulation is required for the dna-damage induced, p53- and
p21-mediated maintenance of the g2/m checkpoint. these findings identify a new mechanism by which the checkpoint kinases atm/atr and chk2 regulate, via che-1, the p53-dependent responses to dna damage.
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A13

signaling to actin dynamics based cell migrations
Giorgio Scita
IEO, European Institute of Oncology, IFOM, The FIRC Institute for Molecular Oncology, Milan, Italy

Eps8-based signalling complexes: different facets of actin dynamics regulationDynamic
assembly of actin filaments generates the forces supporting cell motility. Several recent
biochemical and genetic studies have revealed a plethora of different actin binding proteins, whose coordinated activity regulates the turnover of actin filaments, thus controlling a variety of actin-based processes, including cell migration. Additionally, emerging
evidence is highlighting a scenario whereby the same basic set of actin regulatory proteins
is also the convergent node of different signaling pathways emanating from extracellular
stimuli, like those from receptor tyrosine kinases. Within these pathways, RhoGTPases
are crucial signal transducers. Here, emphasizing the role of a signaling protein, Eps8,
we will discuss: how Eps8 and its family members can control the availability of free
filaments barbed ends, by acting as barbed end capping proteins and the structure of the
actin meshwork by cross-linking actin filaments. The integration and spatially restricted
regulation of these activities is crucial for actin-based generation of forces leading to cell
motility.
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RALOXIFENE-INDUCED MYELOMA CELL APOPTOSIS: A STUDY OF NF-KAPPAB
INHIBITION AND GENE EXPRESSION SIGNATURE
Sabine Olivier1,2, Pierre Close2, Emilie Castermans3, Laurence de Leval4, Sebastien Tabruyn5,
Alain Chariot2, Michel Malaise1, Marie-Paule Merville2, Vincent Bours2* and Nathalie
Franchimont1*.
Departments of Rheumatology1, Clinical Chemistry and Human Genetics2, Hematology3, Pathology4 and Genetic Engineering5,
Center for Biomedical Integrative Genoproteomics, University of LiËge, CHU Sart-Tilman 4000 LiËge, Belgium.*: The two senior
authors share equal responsibility.

As multiple myeloma (MM) remains associated with a poor prognosis, novel drugs targeting specific signalling pathways are needed. In the present report, we studied the
antitumor activity of raloxifene, a selective estrogen receptor modulator (SERM), on MM
cell lines. Raloxifene effects were assessed by MTS reduction assay, cell cycle analysis
and western blotting. Mobility shift assay, immunoprecipitation, ChIP assay and gene expression profiling were performed to characterize the mechanisms of raloxifene-induced
activity. Indeed, raloxifene, as well as tamoxifen, decreased JJN-3 and U266 myeloma
cell viability and induced caspase-dependent apoptosis. Moreover, raloxifene inhibited
constitutive NF-kappaB activity in myeloma cells by removing p65 from its binding sites
through ERalpha interaction with p65. Importantly, micro-array analysis showed that
raloxifene treatment decreased the expression of known NF-kappaB-regulated genes involved in myeloma cell survival and myeloma-induced bone lesions (e.g. c-myc, mip-1alpha, hgf, pac1,Ö) and induced the expression of a subset of genes regulating cellular cycle
(e.g. p21, gadd34, cyclin G2,Ö). In conclusion, raloxifene induces myeloma cell cycle
arrest and apoptosis partly through NF-kappaB-dependent mechanisms. These findings
also provide a transcriptional profile of raloxifene treatment on MM cells offering the
framework for future studies of SERMs therapy in multiple myeloma.
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DISSECTING THE BIOLOGICAL FUNCTIONS OF DROSOPHILA HISTONE
DEACETYLASES BY RNA INTERFERENCE AND TRANSCRIPTIONAL PROFILING
Cristiana Foglietti, Gessica Filocamo, Enrico Cundariß, Emanuele De Rinaldis, Armin Lahm,
Riccardo Cortese and Christian Steinkuhler*
*Istituto di Ricerche di Biologia Molecolare ìP. Angelettiî- IRBM- Merck Research Laboratories Rome, Italy and ß Consiglio
Nazionale delle Ricerche, Rome, Italy

Histone deacetylase inhibitors have entered clinical trials for several malignancies. These
compounds target up to 11 members of the HDAC family and it is not clear which HDACs
are responsible for the antiproliferative activity. To get more insight into the functions of
the individual HDAC family members we have used RNAi in combination with microarray analysis in Drosophila S2 cells. Silencing of Drosophila HDAC1 (DHDAC1) lead to
increased histone acetylation, cell growth inhibition and deregulated transcription. RNAi
of DHDAC3 also perturbed transcription but resulted in only a modest growth phenotype. Silencing of DHDAC2 lead to increased tubulin acetylation levels but was not associated with a deregulation of gene expression. No growth phenotype and no significant
deregulation of gene expression was observed upon silencing of DHDACs 4 and X. Loss
of DHDAC1 or exposure of S2 cells to the small molecule HDAC inhibitor Trichostatin
both lead to a G2 arrest and were associated with overlapping gene expression signatures.
A large number of these genes were shown to be also deregulated upon loss of the co-repressor SIN3. We conclude that: 1. DHDACs 1 and 3 have both overlapping and distinct
functions in the control of gene expression; 2.Under the tested conditions, DHDACs 2, 4
and X have no detectable transcriptional functions in S2 cells; 3. The antiproliferative and
transcriptional effects of Trichostatin are largely recapitulated by the loss of DHDAC1. 4.
The deacetylase activity of DHDAC1 significantly contributes to the repressor function
of SIN3.
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A PERSISTENT DNA-DAMAGE RESPONSE IN SENESCENT HUMAN FIBROBLASTS
Marzia Fumagalli and Fabrizio d’Adda di Fagagna
IFOM, Via Adamello 16, 20139 Milan, Italy

Cellular senescence is a barrier to unruly cellular proliferation generating a robust DNA
damage response, triggered by telomere dysfunctions. We are probing into the mechanisms that trigger a DNA damage response in human primary fibroblasts bearing critically short telomeres. We knocked down transiently (siRNA interference) or permanently
(by the expression of short hairpin RNAs delivered by lentiviral vectors) several factors
involved in the DNA-damage response into senescent human fibroblasts: this approach allows us to study whether a checkpoint inactivation allows cells to re-enter into S-phase and
to engage a productive cytokinesis. We are also presently monitoring the transformation
potential of permanently knocked-down cells.Moreover we are studying whether senescence is enforced by the continuous activity of checkpoint factors or it is established by an
initial burst of their activity without their further involvement. We discovered that DNAdamage response factors are still engaged years after the initial establishment of cellular
senescence. Nevertheless, senescent cells are DNA-repair proficient. We conclude that
SDFs (Senescence associated DNA damage foci) are irreparable double-strand breaks,
which persist for very long time. We are presently studying the peculiar characteristics of
these irreparable breaks.
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ROLE OF MICRORNAS IN MYELOID DIFFERENTIATION
Rosa Alessandro, Ballarino Monica, De Angelis Fernanda Gabriella, Incitti Tania, Sthandier
Olga, Fatica Alessandro, Bozzoni Irene.
Institute Pasteur Cenci-Bolognetti, Department of Genetics and Molecular Biology and IBPM, University of Rome “La Sapienza”,
P.le A. Moro 5, 00185 Rome, Italy

MicroRNAs (miRNAs) represent a new class of small non-coding RNAs, known to be
negative regulators of gene expression at a post-transcriptional level. In the last few years,
a key role in development and differentiation has been demonstrated for miRNAs in plants
and animals and some of them have also been correlated with cancer.Our research project
focuses on the identification of miRNAs specifically expressed in different hematopoietic
lineages and on the study of their function. We utilize promielocytic leukemia cell lines,
which can be induced to differentiate into granulocytes or monocytes/macrophages by
retinoic acid (RA) or TPA treatment, respectively. In a previous work (Fazi et al., 2006),
we demonstrated that a minicircuitry involving a miRNA (miR-223) and two well known
transcriptional factors (C/EBPalpha and NFI-A) determinates the cell fate during granulopoiesis. At present, we intend to characterize the whole set of microRNAs involved in
myeloid differentiation, their target genes and the molecular circuitries in which they are
involved. This study will provide a new insight into the understanding of the molecular
processes required for hematopoietic differentiation and the possibility of identifying new
therapeutic targets in leukaemia.
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A ROLE OF ANGIOMOTIN IN ENDOTHELIAL CELL-CELL CONTACTS
Indranil Sinha, Anders Bratt and Lars Holmgren.
Department of Oncology-Pathology, Cancer Centrum Karolinska, Karolinska Institutet, R8:03 Karolinska University Hospital, 171
76 Stockholm, Sweden.

An attractive approach to control angiogenesis is to use the molecules that are normally
present in our bodies and that negatively control vessel growth. One of the first inhibitor
of this kind to be reported was angiostatin. The results of angiostatin in tumor models
were very promising; angiostatin could maintain tumors in a state of no growth! However, the half-life of angiostatin when injected into cancer patients was less than 3 hours
making it extremely difficult to deliver enough to maintain an effective dose over time.
To circumvent this problem our group has identified a protein that mediates the effect
of angiostatin. We named this molecule angiomotin (angio=vessel, motin=motility) as
it affects the movement of the cells that are part of the vessel wall. Here we present data
showing that angiomotin also plays a role in cell junction formation. Immunofluorescence
analysis shows that both angiomotin isoforms, p80 and p130, localize to cell-cell contacts
in vitro and in vivo. Western blot and immunofluorescence studies showed that angiomotin protein levels are upregulated when cell contacts are formed. Co-immunoprecipitation
study showed the longer angiomotin isoform, p130, to be co-precipitated with the tight
junction protein MAGI-1b. Paracellular permeability, as measured by diffusion of fluorescein isothiocyanate-dextran, was reduced by p80 and p130 angiomotin expression with
70 and 88%, respectively, compared with control. Angiostatin did not have any effect on
cell permeability but inhibited the migration of angiomotin-expressing cells in the Boyden
chamber assay. We conclude that angiomotin, in addition to controlling cell motility, may
play a role in the assembly of endothelial cell-cell junctions.
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EPIGENETIC DETERMINANTS OF MYC BINDING TO THE HUMAN GENOME
Ernesto Guccione1, Francesca Martinato1, Lucilla Luzi1,2, Giacomo Finocchiaro1,2, Laura Tizzoni
3
, Valentina Dallí Olio 3, Loris Bernard 1,3 and Bruno Amati 1,4
Department of Experimental Oncology, European Institute of Oncology (IEO); 2 FIRC Institute of Molecular Oncology (IFOM); 3
Real-Time PCR Facility; 4IFOM-IEO Campus, Milan 20139, Italy.

1

Large-scale chromatin immunoprecipitation (ChIP) studies are unraveling the distribution of transcription factors (TFs) along eukaryotic genomes, but specificity determinants
remain elusive. Gene regulatory regions display distinct histone variants and covalent
modifications (or marks). The histone codeî hypothesis posits that these marks ñ or combinations thereof ñ modulate protein recognition, but whether this applies to TFs remains
unknown. Based upon large-scale datasets and quantitative ChIP, we dissect the correlations between 35 histone marks and genomic binding by the TF Myc. Our data reveal a
relatively simple combinatorial organization of histone marks in human cells, with few
main groups of marks clustering on distinct promoter populations. A stretch of chromatin
bearing high H3 K4/K79 methylation and H3 acetylation (or ìeuchromatic islandî) is a
strict pre-requisite for recognition of any target site by Myc (whether the canonical consensus site CACGTG or alternative sequences). These data imply that selective tethering
of a TF to restricted chromatin domains is rate limiting for sequence-specific DNA binding in vivo.
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DIFFERENT ACTIVATION PROFILES OF MAPK/ERK1/2 MEDIATE OPPOSITE 		
EFFECTS OF THE NEUROPEPTIDE Y-Y1 RECEPTOR SYSTEM ON PROSTATE
CANCER CELL GROWTH
Massimiliano Ruscica, Elena Dozio, Marcella Motta, Paolo Magni
Center for Endocrinological Oncology, Department of Endocrinology, University of Milan, Milan, Italy

The pleiotropic neuropeptide Y (NPY) is a neuroendocrine molecule that could be play a
significant role in the progression of human prostate cancer (PCa). This study evaluated
the direct effect of NPY on the growth of the human PCa cell lines LNCaP (androgen
dependent), DU145 and PC3 (androgen independent). The Y1 receptor (Y1-R) was expressed in all PCa cell lines. Treatment with 10-8 M NPY reduced the proliferation of
LNCaP and DU145 cells and increased that of PC3 cells. The specific Y1-R antagonist
BIBP3226 (10-6 M) abolished such effects, suggesting a mandatory role of Y1-R in this
process. LNCaP cells showed elevated constitutive levels of phosphorylated extracellular
kinase (ERK)1/2, which were not affected by NPY. In DU145 cells, treatment with 10-8
M NPY stimulated a long-lasting (> 6 h) ERK1/2 phosphorylation, whereas, in PC3 cells,
this effect was rapid, transient and mediated by protein kinase C. In DU145 and PC3 cells,
NPY-induced ERK1/2 phosphorylation was prevented by a pretreatment with BIBP3226,
further suggesting the involvement of Y1-R. Treatment with 10-8 M NPY reduced forskolin-stimulated cAMP accumulation only in PC3 cells. In conclusion, Y1-R activation by
NPY represents an important regulator of the proliferation of different PCa cell lines.
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Expression and Function of CX3CR1 Receptor for Fractalkine on
Pancreatic Tumor Cells and its Involvement in Tumor Dissemination.
Marchesi F1, Monti P2, Leone BE3, Piemonti L2, Mantovani A1,4, Allavena P1.
Dept. Immunology Istituto Clinico Humanitas, Rozzano, Italy 2 JDRF Telethon for Beta Cell Replacement, S. Raffaele Scientific
Institute, Milan, Italy 3 University of Milan Bicocca, Italy 4 Institute of Pathology, University of Milan, Italy
1

In this study we have analyzed the presence of the chemokine receptor CX3CR1 on 11
pancreatic tumor cell lines and tumor cells from surgical samples of patients with pancreatic adenocarcinoma. Six of eleven pancreatic tumor cell lines express significantly higher
amounts of CX3CR1 transcripts, compared to a cell line derived from normal ductal epithelium used as reference. CX3CR1 is also expressed in 7/7 primary tumor cells isolated
from surgical specimens (>95% cytokeratine-7 positive). Flow cytometric analysis with a
specific mAb confirmed these results at the protein level. We also tested the functional activity of CX3CR1-positive tumor cells. AsPC1 and A8184 dose-dependently migrated in
response to the specific ligand CX3CL1 (Fractalkine) in classical chemotaxis assays and
this effect was blocked by specific anti-CX3CR1 antibodies. CX3CL1 also functions as an
adhesion molecule. CX3CR1ñpositive pancreatic tumor cells showed enhanced adhesion
to CX3CL1-coated plastic as well as to neuroblastoma cells (SKN-BE) which produce and
release CX3CL1 upon stimulation with TNF&#61537;/IFN&#61543;. Pancreatic tumor
cell adhesion was specifically inhibited by antibodies anti-CX3CL1. Overall these results
demonstrate that functional Fractalkine receptor is expressed in pancreatic cancer cells
and could be involved in tumor dissemination.
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GENOME-WIDE CHRoMATIN-BASED ISOLATION OF
DNA ELEMENTS FROM HUMAN CELLS

ACTIVE cis-REGULATORY

Gargiulo G.2, Urnov F.1,5, Levy S.3, Ballarini M.2, Bucci G.2, Romanenghi M.2, Pelicci PG.2, Gregory PD.1 and Minucci S.2,5
Sangamo BioSciences, Inc., Pt. Richmond, CA 94804 2 European Institute of Oncology, Milan, Italy; Department of Biomolecular Sciences (SM, MB, GG, GB) and School of Medicine (PGP), University of Milan. 3 J. Craig Venter Institute, 9704 Medical
Center Drive, Rockville, MD 20850
1

Development, cell proliferation, and cellular responses to environmental signals are all orchestrated by coordinated patterns of gene expression. DNA-encoded genetic information
is packaged into a chromatin polymer, which must be opened to allow increased accessibility for gene regulatory factors, or compacted to restrict access of the transcriptional
machinery to target genes. The study of changes in chromatin remodeling at cis-regulatory elements can be a powerful tool to understand normal and diseased cell physiology.
A number of genome-wide technologies have been developed to identify the location of
gene regulatory elements, such as sequence conservation, ChIP-chip and computational
analysis. Since each method has its own set of disadvantages, a combination of different
techniques will likely be needed to successfully discovery all gene regulatory elements.
We describe a rapid, simple, generally applicable method to identify regulatory DNA
elements in human cells genome-wide: mild treatment of cells with a restriction enzyme
followed by the isolation of the DNA ends generated by the nuclease in chromatin. Either
microarray hybridization or high-throughput sequencing can be used with confidence as
ninety percent of the fragments we isolated this way correspond to bona fide regulatory
DNA. In all cell types we studied the majority of such elements did not coincide with core
promoters of annotated genes.
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THE CONTRIBUTION OF VARIANT HEPATOCYTE NUCLEAR FACTOR 1 AND 		
E-CADHERIN TO OVARIAN CARCINOMA CELL GROWTH.
Giuseppina De Santis, Giancarlo Castellano, Mimma Mazzi, Silvana Canevari, Antonella Tomassetti.
Unit of Molecular Therapies, Department of Experimental Oncology, Istituto Nazionale Tumori, Milan, Italy.

The cell monolayer of the ovarian surface epithelium (OSE) gives rise to over 80% of human epithelial ovarian carcinomas (EOCs). At the first stages of tumorigenesis, OSE show
an aberrant commitment to epithelial differentiation with expression of the specific epithelial marker E-cadherin. We have also found that the EOCs express another epithelial
marker, the Variant Hepatocyte Nuclear Factor 1 (vHNF1), a homeodomain-containing
transcription factor initially identified by activation of genes responsible of liver differentiation. We are examining in EOC cells 1) the relationship between the expression of the
2 epithelial markers E-cadherin and vHNF1, and 2) whether E-cad might contribute in
the regulation of signal other than adhesion in ovarian cancer cells. Knock-down by small
interfering RNA to vHNF1 in the ovarian carcinoma IGROV1 and SKOV3 cells lead to
down-regulation of E-cadherin expression and of AKT phosphorylation, with no effect on
MEK/ERK and beta-catenin/TCF pathways. Accordingly, PI3K/AKT pathway was affected upon knock-down of E-cadherin. Furthermore, the E-box binding protein SNAIL
appeared to be not responsible for down-regulation of E-cadherin expression. We are now
transfecting the relevant cDNAs in immortalized OSE cells that will be also analyze for
phenotypic and signaling pathway changes.
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INFLUENCE OF SECONDARY STRUCTURES ON DNA REPLICATION IN XENOPUS
LAEVIS
Dr. Maren Oehlmann (NUI Galway), Dr. Heinz-Peter Nasheuer (NUI Galway)

Failure to ensure genome stability results in cancer. However eucaryotes have developed
specific control mechanisms called checkpoints to prevent this. The uncoupling of helicase activity, replication protein A (RPA) and DNA polymerase alpha (pol alpha) activity results in long stretches of single-stranded DNA (ssDNA) and checkpoint activation.
Additionally, pol alpha and RPA are involved in the initiation of the checkpoint and cooperate in the binding to natural ssDNA, showing highest affinities in binding to ssDNA
containing hairpin structures. We analyze the formation of specific DNA structures on
templates and assess the checkpoint response in Xenopus laevis extracts. We have generated plasmids that produce ssDNAs, which form different degrees of secondary structures. These plasmids are replicated in Xenopus extracts and the effects of secondary
structure on DNA replication are measured. This work will give us a unique insight into
the regulation of DNA
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BREAST CANCER METASTASES ARE MOLECULARLY DISTINCT FROM THEIR
PRIMARY TUMORS
Manuela Vecchi1, Stefano Confalonieri1, Paolo Nuciforo1, M. Alessandra ViganÚ1,6, Maria
Capra1, Marco Bianchi1, Daniela Nicosia1, Fabrizio Bianchi1, Viviana Galimberti2, Giuseppe
Viale2,3, Giuseppe Palermo4, Alessandro Riccardi4, Renato Campanini4, Maria Grazia Daidone5,
Marco A. Pierotti1,5, Salvatore Pece2,3 and Pier Paolo Di Fiore1,2,3
1
IFOM Fondazione Istituto FIRC di Oncologia Molecolare, Via Adamello 16, 20139, Milan, Italy. 2Istituto Europeo di Oncologia,
Via Ripamonti 435, 20141, Milan, Italy. 3Dipartimento di Medicina, Chirurgia ed Odontoiatria, Universitaí degli Studi di Milano,
Via di Rudinií 8, 20122 Milan, Italy. 4Department of Physics, University of Bologna, Viale B.Pichat 6/2, 40127, Bologna, Italy.
5
Department of Experimental Oncology, Istituto Nazionale Tumori, via G. Venezian 1, 20133 Milan, Italy. 6present address:
Department of Biomolecular Sciences and Biotechnologies, University of Milan, Via Celoria 26, 20133 Milan, Italy.

Metastases have been widely thought to arise from rare, selected, mutations-bearing cells
in the primary tumor mass. Recently, however, it became clear that breast tumors might be
imprinted ab initio with metastatic ability, which is reflected in the presence of a predictor
signature in primary cancers. To explore the molecular bases of metastatic progression of
human breast cancers, we analyzed the gene expression profiles of 26 primary carcinomas
and their synchronous lymph node metastases, applying both oligonucleotide and tissue
microarray technologies. Here, we report that a molecular signature, which distinguishes
primary breast cancers from their metastases, can readily be identified. The additional
analysis of unmatched distant breast cancer metastases, from various organs, showed their
co-segregation with the majority of the lymph node metastases. The major conclusion
of our study is that an expression profile can be identified, which distinguishes primary
breast cancers from their metastases. This signature is different from the metastasis predictor signature and establishes that, at least at the gene expression profile level, there is a
clear difference between the initial metastatic imprinting of a breast tumor and its actual
metastasis, thereby supporting a model of multi-step metastatic development in human
breast cancer.
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BIOCHEMICAL CHARACTERISATION OF 53BP1, A PUTATIVE RAD9 ORTHOLOGUE
Dr. Kevin C. Roche, Dr. Xian Yang Lai, Prof. Noel F. Lowndes. (NUI Galway)

Among the controls used to achieve normal cellular proliferation is the DNA damage
checkpoint pathway that monitors genome integrity. 53BP1 has a role in sensing double
strand breaks. Furthermore, 53BP1 has intriguing structural, functional and regulatory
similarities with yeast Rad9 suggesting that these two proteins are functional equivalents.
The underlying objective of my work is to fully address this issue by performing a thorough biochemical characterisation of the 53BP1 protein using the advantages offered by a
genetically tractable vertebrate model system (DT40 cells). Furthermore, we wish to identify novel interactors of 53BP1 with the aim of gaining a more thorough understanding of
53BP1 function. We have disrupted the 53BP1 gene in DT40 cells, raised antisera against
53BP1 and affinity purified this antisera. Therefore, we have developed novel reagents
with which we can investigate 53BP1 function. We have also performed gel filtration using human and DT40 extract to investigate if 53BP1 complexes become remodelled after
DNA damage. Currently we are purifying 53BP1 complexes with the aim of identifying
novel interactors of 53BP1.
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Replication Fork Progression is Impaired by Transcription in 		
Hyper-recombinant Yeast Cells Lacking a Functional THO Complex
R.E,. Wellinger, F. Prado and A. Aguilera
Sevilla, Spain

THO/TREX is a conserved eukaryotic protein complex operating at the interface between
transcription and messenger ribonucleoprotein (mRNP) metabolism. THO/TREX complex has been shown to be important for proliferation of human cells. Additionally, high
expression of the human homologue of Hpr1 (hTREX84) has been linked to metastatic
breast cancer. THO mutations impair transcription and lead to increased transcription-associated recombination (TAR). These phenotypes are dependent on the nascent mRNA;
however, the molecular mechanism by which impaired mRNP biogenesis triggers recombination in THO/TREX mutants is unknown. We provide evidence that deficient mRNP
biogenesis causes slow-down or pausing of the replication fork in hpr1&#8710; mutants.
Impaired replication appears to depend on sequence-specific features since it was observed upon activation of lacZ but not leu2 transcription. Replication fork progression
could be partially restored by hammerhead ribozyme guided self-cleavage of the nascent
mRNA. Additionally, hpr1&#8710; increased the number of cells containing recombinational (Rad52) repair foci, and the number of S-phase-dependent, but not G2-dependent,
TAR events. Our results link transcription-dependent genomic instability in THO mutants
with impaired replication fork progression, suggesting a molecular basis for a connection
between inefficient mRNP biogenesis and genetic instability.

2nd IFOM-IEO Campus Meeting on Cancer

73

May 6, 2006 - Tumor/Microenvironment Interactions - POSTER SESSION I

A28

INVESTIGATION OF THE MOLECULAR MECHANISMS REGULATING THE G2
CHECKPOINT FOCUSING ON CHK1
Laura Carrassa, Giovanna Damia, Monica Ganzinelli and Massimo Broggini
Molecular Pharmacology Laboratory, Department of Oncology, Istituto di Ricerche Farmacologiche Mario Negri, Milan, Italy

Following DNA damage, checkpoints pathways are activated in the cells to halt the cell
cycle thus ensuring repair or inducing cell death. Chk1 and Chk2 protein kinases play a
crucial role in the G2 checkpoint. We previously down-regulated by siRNA the expression
of Chk1 and/or Chk2 in the HCT-116 colon carcinoma cell line and in its subclones with
either p53 or p21 inactivated by homologous recombination, finding out that inhibiting
Chk1 but not Chk2 caused a greater abrogation of the G2 block and a greater sensitization
to different DNA damaging agents in the cell lines with a defective G1 checkpoint than in
the parental wild type cells. These data emphasize the role of Chk1 as a molecular target
to inhibit in tumors with a defective G1 checkpoint to increase the selectivity of anticancer treatments. Tetracycline-inducible expressing Chk1 siRNA clones have been obtained
transfecting both HCT-116 wild type and p53 deficient cells with a plasmid inducible expressing Chk1 siRNA, showing a strong inhibition of Chk1 protein levels following tetracycline induction. These clones have been transplanted in nude mice and experiments
are undergoing to verify the downregulation of Chk1 upon addition of tetracycline in their
drinking water.
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INTERPLAY BETWEEN NOTCH AND THE HISTONE METHYLTRANSFERASE TRX IN
TUMORIGENESIS
Esther Caparros, Irene Gutierrez-Garcia and Maria Dominguez.
Instituto de Neurociencias CSIC-UMH, Departamento de NeurobiologÌa del Desarrollo. Campus de San Juan, Alicante, Spain

A common trait of human cancers is the inactivation of tumour-suppressor genes by epigenetic processes, particularly via the modifications of histones and DNA hypermethylation.
How are these damaging epigenetic changes initiated in cells that become precursors of
cancer? And which is the connection between the epigenetic processes and the developmental pathways controlling cell proliferation? Recently, by studying tumorigenesis in
the Drosophila eye (Ferres-Marco et al., Nature 2006), we have identified two epigenetic
silencers, Pipsqueak and Lola, that participate in this process. The dysregulation of Pipsqueak and Lola coupled with Notch hyperactivation induces the formation of metastatic
tumours. These tumours depend on the histone deacetylase Rpd3 and the histone methyltransferases (HMTs), Su(var)3-9 and E(z). Associated with the development of these tumours, we observed the depletion of the histone H3 lysine (K) 4 methylation, an epigenetic
tag of active chromatin, which depends on trithorax (trx) HMT. Intriguingly, our analyses
of the role of trx in tumorigenesis strongly suggest that this histone methyltransferase Trx
acts as a tumour-suppressor. Given the high prevalence of acute leukaemia associated
with chromosomal translocations at the MLL/TRX loci, we believe that these discoveries
may pave the way for new research in Notch-and Trx-associated cancers.
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CELL-CYCLE INHIBITORS PROFILING BY HIGH CONTENT ANALYSIS
Fabio Gasparri, Francesco Sola, Arturo Galvani
Cell Biology Dept. - Nerviano Medical Sciences

The discovery of agents which disrupt cancer cell division by specifically targeting key
components of the cell cycle machinery represents a major focus of recent drug discovery
efforts in Oncology. The drug discovery process can be greatly enhanced by multiparametric cellular analysis which can assist in confirmation, often in a few multiplexed assays, of the mechanism of action (MOA) of compounds identified through biochemical
screening or similar in vitro methods. High-Content Analysis (HCA) is a technique based
on automated microscopy which enables multiparametric analysis of fluorescent indicators to define cellular responses to compound treatment. Several distinct fluorescence
channels can be acquired and analyzed within a single measure in the same cell population. Here we present a multiparametric HCA approach to characterize the MOA of cellcycle inhibitors in osteosarcoma U-2 OS adherent cell cultures. This approach allows to
monitor compound-induced cell-cycle perturbations by analyzing specific cellular markers such as nuclear morphology, DNA content or histone H3 phosphorylation. Moreover,
the induction of DNA damage response or apoptosis can also be readily evaluated within
few analysis. By considering the profile of the investigated cellular markers at different
compound concentrations, a fingerprint defines the cellular and molecular phenotype associated with each compound.
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SOMATIC MUTATIONS OF EPIDERMAL GROWTH FACTOR RECEPTOR SIGNAL
TRANSDUCERS IN CHOLANGIOCARCINOMA
Ymera Pignochino1*, Junia Yara Penachioni3*, Carlo Zanon3, Giuliana Cavalloni1, Francesco
Leone1, Ivana Sarotto2, Mauro Risio2, Alberto Bardelli3, Massimo Aglietta1.
Division of Clinical Oncology, 2Unit of Pathology and 3 Oncogenomics Center, University of Torino Medical School, Institute for
Cancer Research and Treatment (IRCC), Candiolo, Italy. * These authors equally contributed to this work.
1

Somatic mutations in the tyrosine kinase (TK) domain of EGFR gene in lung cancer
predict TK inhibitors sensitivity (TKIs). Nonetheless, it is not the sole factor, genes downstream of EGFR signaling, may be involved in tumorigenesis and in response to TKIs. We
previously described somatic mutations of EGFR gene in cholangiocarcinoma. For optimal therapeutic approach a comprehensive understanding of EGFR signaling is required.
We analyzed 38 paraffin-embedded samples of cholangiocarcinoma by DNA sequencing
of exon 9 and 20 of PI3K, exon 2 of KRAS and exon 15 of BRAF which are frequently
mutated in many tumors. Of the 38 specimens, 5 (13.2%) had hotspot mutations in PI3K
(codon 545, 546, 1048 and 1059); 3 (7.9%) had G13D mutation in KRAS; 4 (10.5%) had
V599E mutation in BRAF. In some sample, mutations of multiple trasducers were present
simultaneously: one patient had mutated PI3K and KRAS, a second had mutated EGFR
and PI3K, a third had mutated EGFR, PI3K and BRAF. This finding suggests that an
accurate analysis may be done before treatment with TKIs, as the presence of activating mutations in EGFR signal transducers can abrogate the TKIs responsiveness due to
EGFRñTK mutations.
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ROLE OF MYC IN TRANSCRIPTIONAL RESPONSES INDUCED BY A VARIETY OF
KEY SIGNALING PATHWAYS
Daniele F. Perna1, Alison P. Smith1, Remo Sanges2, Elia Stupka2, Andreas Trumpp3 and Bruno
Amati1
European Institute of Oncology, Via Ripamonti 435, Milan Italy, 2Telethon Institute of Genetics and Medicine (TIGEM), Via Pietro
Castellino 111, Naples Italy, 3 Swiss Institute for Experimental Cancer Research (ISREC), Epalinges, Switzerland
1

The Myc oncoprotein is a transcription factor that can either activate or repress gene expression. High-throughput analyses of gene expression have failed to reveal any universal
signature for Myc-regulated transcription. Furthermore, it has been suggested that Myc
is required but not sufficient for gene activation and that other signals must be involved.
Thus, Myc may function as a ìtranscriptional switchî which modifies the state of responsiveness of many genes to other signals. The aim of this project is to challenge this hypothesis by testing if Myc cooperates with a variety of key signaling pathways (TGF-beta,
TNF-alfa and serum response). Using Affymetrix microarrays, we are currently collecting profiling data in 3T9f/f fibroblasts, derived from conditional ìflox-mycî mice, in which
c-myc has been either deleted or not with a stably expressed, OHT-inducible form of Cre.
Preliminary data show that the majority of genes responsive to those pathways remain
functional upon Myc deletion. Using clustering analyses we are looking for genes that
behave differentially in the presence and absence of Myc. Our progress in analyzing these
transcriptional responses will be presented.
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THE AP-2ALPHA TRANSCRIPTION FACTOR REGULATES TUMOUR CELL 		
MIGRATION
Orso Francesca, Fassetta Michela, Schorle Hubert*, De Bortoli Michele and Taverna Daniela.
Dept. Onc. Sci., Univ. of Torino, IRCC, Str. Provinciale 142 Km 3.95, Candiolo (TO). *Dept. Dev. Pathology, Bonn Medical
School (Bonn, DE).

AP-2 proteins are a family of developmentally-regulated transcription factors. They are
encoded by five different genes (alpha, beta, gamma, delta and epsilon) but they share a
common structure. AP-2 play relevant roles in growth, differentiation and adhesion via
the regulation of specific genes. Many evidences show that AP-2 genes act as tumour suppressors in particular in melanomas and mammary carcinomas. Here we would like to
understand the roles of AP-2 proteins in cancer formation and progression. We used the
siRNA and the knock out technologies to modulate AP-2alpha and gamma gene expression. We introduced siRNAs against AP-2alpha in tumour cells and we obtained significant reduction of migration and chemotherapy-induced apoptosis and increased anchorage-independent growth. Migration defects were also observed in AP-2alpha knock-out
mouse embryo fibroblasts (MEFs). Microarray analysis of the siRNA-expressing cells or
of the MEFs revealed that many genes involved in adhesion, migration and invasion are
regulated by AP-2alpha (i.e. MMP-3, MMP-13, ADAM8). We are currently analyzing the
biological properties of these genes and evaluating the effects of AP-2gamma knock down
in tumour cells.
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MOLECULAR SIGNATURE OF MALIGNANT CUTANEOUS MELANOMA AND BRAF
MUTATION
Maria Scatolini, Maurizia Mello Grand, Francesco Acquadro, Francesca Guana and Giovanna
Chiorino (Fondo Edo Tempia- Biella), Tiziana Venesio (IRCC- Candiolo, Torino)

In our study we analyzed 55 biopsies from common nevi (n= 22), primary radial growth
phase malignant melanoma (n= 15), primary vertical growth phase malignant melanoma
(n=13) and melanoma metastasis (n= 5).Global gene expression profiling of the tissues was
performed using whole genome oligo- microarrays with a dye-swap duplication scheme.
All the samples were also sequenced to look for BRAF mutations.The first goal of our
study was to identify candidate genes of melanoma progression and candidate markers
of melanoma metastasis. The second goal was to look for any correlation between BRAF
mutation and patient phototype or sun exposure in nevi and melanomas. The third one was
to compare the gene expression profiling of nevi and melanomas with or without V599E
mutation on BRAF exon 15 to find any alternative way of melanoma development not
involving the MAPK cascade signalling.Results will be presented and discussed.
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NOVEL CHIMPANZEE SEROTYPE-BASED ADENOVIRAL VECTOR AS VACCINE FOR
CEA
Daniela Peruzzi, Barbara Cipriani, Agostino Cirillo, Bruno Ercole Bruni, Annalisa Meola, Alfredo
Nicosia, Riccardo Cortese, Gennaro Ciliberto, Stefano Colloca, Nicola La Monica and Luigi
Aurisicchio
Istituto di ricerche di Biologia Molecolare P.Angeletti (IRBM) Via Pontina Km 30.600. 00040- Pomezia, Roma

Adenovirus (Ad) is an attractive vector for genetic vaccination due to its ability to infect
several tissues. This property is impaired by pre-existing immunity to the human adenoviruses in most humans. Therefore finding uncommon alternative Ad serotypes becomes
a priority. We have used a chimpanzee Adeno serotype 3 (E1,E3 deleted, ChAd3) engineered to express the human carcinoembryonic antigen (CEA) protein to vaccinate CEA.
Tg mice in which human CEA shows a tissue distribution similar to that of humans. Animals were intramuscularly immunized with ChAd3-CEA and expression of human CEA
was monitored in the serum. Development of a CEA-specific CD8+ T cell response was
observed after a single injection and was comparable, in terms of efficacy and kinetics,
to that of mice immunized with a similar vector based on human serotype 5 (Ad5-CEA)
expressing CEA. Importantly, the capability of ChAd3-CEA to elicit an immune response
against CEA was not abrogated in animals pre-exposed to human wt Ad5 but worked as
booster of the immunity elicited even by other Ad vectors.In conclusion, our data show
that this novel chimp Ad based vaccine vector is immunogenic, breaks tolerance to a tumor antigen and may overcome pre-existing immunity phenomena in humans.
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JAM-A deficient polymorphonuclear cells show reduced diapedesis
in peritonitis and heart ischemia-reperfusion injury in mice
M. Corada*Ü, S. ChimentiÜ, M.R. Cera*, M. Vinci*, M. SalioÜ, F. FiordalisoÜ, N. De AngelisÜ,
A. Villaá, M. Bossiá, L.I. StaszewskyÜ, A. VecchiÜ, D. Parazzoliß, T. Motoike∂, R. LatiniÜ∂∂ and
Elisabetta Dejana*Ü#
* FIRC Institute of Molecular Oncology, 20139 Milan, Italy - ÜMario Negri Institute for Pharmacological Research, 20157 Milan,
Italy - áConsorzio MIA and Department of Neuroscience, University of Milano-Bicocca, 20052 Monza, Italy - ßIEO European
Institute of Oncology, 20141 Milan, Italy - ∂The University of Texas Southwestern Medical Center at Dallas, Dallas, Texas, USA
- ∂∂Department of Medicine, New York Medical College, Valhalla NY, USA - #Department of Biomolecular and Biotechnological
Sciences, School of Sciences, University of Milan, 20100 Milan, Italy

JAM-A (Junctional Adhesion Molecule-A) is a transmembrane adhesive protein expressed
at endothelial junctions and in leukocytes. Here we report that JAM-A is required for the
correct infiltration of polymorphonuclear leukocytes (PMN) into an inflamed peritoneum
or in the heart upon ischemia-reperfusion injury. The defect was not observed in mice with
an endothelium- restricted deficiency of the protein, but was still detectable in mice transplanted with bone marrow from JAM-A-/- donors. Microscopic examination of mesenteric and heart microvasculature of JAM-A-/- mice showed high numbers of PMN adherent
on the endothelium or entrapped between endothelial cells and the basement membrane.
In vitro, in the absence of JAM-A, PMN adhered more efficiently to endothelial cells and
basement membrane proteins and their polarized movement was strongly reduced. This
work describes a novel and non-redundant role of JAM-A in controlling PMN diapedesis
through the vessel wall.
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MOLECULAR PROFILING IDENTIFY DEREGULATED EXPRESSION OF MULTIPLE
ETS FAMILY TRANSCRIPTION FACTORS IN PROSTATE CANCER
Maurizia Mello Grand, Maria Scatolini, Francesco Acquadro and Giovanna Chiorino (Fondo
Edo Tempia- Biella, ITALY), Veronica Albertini, Afua Mensah, Carlo V Catapano , Giuseppina M
Carbone (IOSI - Bellinzona, Switzerland)

Prostate cancer is one of the most common neoplasia in men. This cancer is clinically and
genetically heterogeneous and varies in his biological aggressiveness. We performed gene
expression profiling on 93 human prostate samples including 17 normal biopsies, 67 clinically localized adenocarcinomas of the peripheral zone of the gland and 9 benign prostatic
hyperplasia (BPH).Comparative hybridization of tissues against a commercially available
normal prostate reference was realized using oligonucleotide glass arrays with sequences representing over 18,000 well-characterized human genes, in a dye-swap duplication
scheme.The aims of the study were:to identify genes involved in carcinogenesis;to improve the histological classification with molecular data;to discover diagnostic
and prognostic biomarkers to detect and/or anticipate the clinical evolution of the cancer
by correlating gene expression profiles with follow-up data.We also focused on a family
of transcription factors whose activation or inhibition could have an important role in the
development of the disease. Gene profiling of tumors was matched with histopathological
and clinical data and aberrant expression of several ETS family genes was identified at
distinct disease stages and patient subgroups. Collectively, molecular profiling suggested
a potential role of multiple ETS members in prostate cancer pathogenesis.
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HDAC1/2 INTERACTING PROTEIN MTA2 IS AN ACTIVATING COFACTOR OF THEIR
ENZYMATIC ACTIVITY
A. Lahm, C. Paolini, C. Nardi, M. Pallaoro, C. Steinkuhler, and P. Gallinari
Istituto di Ricerche di Biologia Molecolare (I.R.B.M) P. Angeletti, Pomezia (Rome)

The acetylation state of histones and several non-histone proteins is regulated by the opposite action of histone acetyltransferases (HATs) and histone deacetylases (HDACs) that
play a critical role in transcription, cell proliferation, differentiation, genome stability,
and stress response. An imbalance of these reactions leads to aberrant cell behaviour and
neoplastic transformation. HDACs are overexpressed or aberrantly recruited in different
human malignancies and several HDAC inhibitors have entered clinical trials as antitumour agents. HDACs work within large multiprotein complexes. HDAC3 enzymatic
activity strictly requires the interaction with SMRT/N-CoR corepressorsí DAD, including
a DAD-specific motif followed by a SANT domain. At least one SANT domain is also
present in three HDAC1/2 corepressors, MTA, CoREST, and MI-ER1. Here we show that
by co-purifying recombinant HDAC1 or HDAC2 with MTA2 their deacetylase activity in
vitro is significantly enhanced. In all abovementioned HDAC1/2 corepressors sequence
homology extends N-terminal to the SANT domain, allowing the definition of a DADhomology region as in SMRT/N-CoR. MTA and MI-ER1 share an additional, more Nterminal domain, ELM2. By deletion mutagenesis of MTA2, a region encompassing both
ELM2 and DAD is shown to be necessary and sufficient for the interaction with HDAC1
and is the minimal region capable of increasing HDAC1 enzymatic activity in vitro and
transcriptional repression potential in cells.
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THE MONOUBIQUITIN NETWORK AT WORK
Simona Polo
IFOM, the FIRC Institute for Molecular Oncology Foundation, Milan, Italy

The Ub modification regulates protein stability and function, with impact on, virtually,
every major cellular phenotype. One paramount function of Ub is to determine proteolysis of intracellular proteins. In this process, an Ub chain, composed of at least four Ubs
branching from Lys48, is appended to target proteins that are then delivered to the proteasome for degradation. Non-proteolytic functions of Ub, conversely, rely on monomeric
Ub or poly-Ub chains branched from lysines other than Lys48. In this case, ubiquitination functions as a regulatory modification that affects the structure, the activity, or the
localization of the target protein. A series of ubiquitin recognition domains and motifs
exists and are starting to be characterized. Thus, there are important similarities between
the network of Ub-mediated interactions and the extensively characterized network of
tyrosine phosphorylation. Our lab is interested in investigating how ubiquitination couples
RTKs (receptor tyrosine kinases) with downstream pathways. Data regarding different
on-going projects will be presented.

2nd IFOM-IEO Campus Meeting on Cancer

85

May 6, 2006 - Tumor/Microenvironment Interactions - POSTER SESSION I

A40

TELOMERASE INVOLVEMENT IN GLIOBLASTOMA MULTIFORME ANGIOGENESIS
Maria Patrizia Mongiardi1, Paolo Fiorenzo1, Maria Laura Falchetti1, Luigi Maria Larocca2, Nicola
Montano3, Giorgio D’Alessandris3, Giulio Maira3, Roberto Pallini3, Andrea Levi1
INeMM CNR1, Institutes of Human Pathology2 and Neurosurgery3, Catholic University, Rome, Italy.

Glioblastoma multiforme, (GBM) is a very aggressive tumor with a prominent angiogenic
phenotype. We previously demonstrated that endothelial cells of GBM vasculature express
the catalytic subunit of telomerase, hTERT (1) and that GBM cells secrete factors able to
induce hTERT expression and telomerase activity in primary human endothelial cells
(HUVECs) (2). To understand the role of telomerase upregulation by the endothelial cells
of the tumor vasculature, we engineered HUVECs to express either hTERT (hTERT-HUVECs), or a dominant negative hTERT (DN-hTERT-HUVECs), or short hairpin RNAs
directed against hTERT mRNA (RNAi-hTERT-HUVECs). In vitro, engineered HUVECs
did not differ from wild type HUVECs in terms of response to cell stressing conditions,
like serum deprivation or DNA damaging agents. However, when HUVEC cells were
subcutaneously cografted with human GBM cells in nude mice, both DN-hTERT-HUVECs and RNAi-hTERT-HUVECs did not survive transplantation. Conversely, both
hTERT-HUVECs and wild type HUVECs, which expressed endogenous hTERT due to
the GBM-mediated telomerase activation, survived for long periods and formed net-like
structures that established anastomoses with the host vessels. This suggest that telomerase
activity in endothelial cells may promote tumor angiogenesis..1. Pallini et al., J Neurosurg.
2001 94:961-71.2. Falchetti et al. Cancer Res. 2003 63:3750-4.
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INTERACTION OF CHROMOGRANIN A N-TERMINAL FRAGMENT (VASOSTATIN-1)
WITH THE N-ERMAD REGION OF EZRIN

Eleonora Dondossola, Anna Gasparri, Flavio Curnis and Angelo Corti
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A NEW ROLE FOR THE BROMODOMAIN-CONTAINING PROTEIN BRD7 IN
REGULATING P53 FAMILY ACTIVITIES.
Francesca Tocco1, Fiamma Mantovani1,2, Alessandra Rustighi1 and Gianni Del Sal1,2.
National Laboratory CIB, Padriciano, Trieste, Italy, and 2Dept. of Biochemistry, Biophysics and Chemistry of Macromolecules of
the University of Triest, Triest, Italy
1

The tumour suppressor p53 and its homologues p73 and p63 constitute a family of transcription factors that play key roles in maintaining genomic stability and cellular homeostasis. despite the considerable knowledge on p53 activities, less is understood on the
mechanisms that dictate the specificity of its response, while much less is known about
the regulation of tumour suppressive activities of the other family members. the bromodomain containing protein brd7 has recently emerged as a common interactor of the p53
family members in a yeast two-hybrid screening performed in our lab. brd7 has been previously shown to bind acetylated histones through its bromodomain, and previous reports
support a role for this factor in regulating transcription. these evidences make it an appealing candidate for modulating the transcriptional activity of p53 family proteins. in fact, we
have observed that the ablation of brd7 leads to downregulation of p21 expression both in a
p53 dependent and independent fashion. it is our interest to analyze brd7 functions further,
in order to gain more insights on the mechanisms that govern the stress response of p53
family members, through regulating their recruitment to different promoters in response
to specific stimuli.

88

2nd IFOM-IEO Campus Meeting on Cancer

May 6, 2006 - Tumor/Microenvironment Interactions - POSTER SESSION I

A43

ADHERENCE JUNCTIONS REGULATE TGF-b SIGNALING IN ENDOTHELIAL
CELLS
Noemi Rudini, Angelina Felici, Elisabetta Dejana
FIRC-Institute of Molecular Oncology, Milano, Italy

Induction of angiogenesis is essential for tumor formation, growth and dissemination.
Transforming growth factor-&#946; (TGF-b) secreted by cancer cells profoundly affects
the tumor microenvironment with its immunosuppressive and angiogenic activities. In
vascular endothelial cells (ECs), TGF-b mediates its cellular effects through the serine/
threonine kinase receptors, TbRII and TbRI, and the co-receptor endoglin, coupled with
Smad transcriptional regulators. Vascular endothelial (VE)-cadherin is expressed at interendothelial junctions of normal and tumour vessels referred to as adherens junctions (AJ).
VE-cadherin transfers intracellular signals both through the association with VEGFR
receptor thus enhancing its signaling and through the binding of catenins (a-, b-, p120)
which, when released into the cytoplasm, translocate to the nucleus and regulate target
gene transcription.The notion that TGF-b-mediated endothelial-to-mesenchymal transformation is impaired in b-catenin-/- ECs and that VE-cadherin KO strikingly resembles endoglin KO, prompted us to investigate a possible interplay between AJ and TGF-b pathway
in ECs. To assess whether VE-cadherin/b-catenin signaling regulates TGF-b pathway, we
performed Smad-dependent reporter gene assays in b-catenin+/+ vs b-catenin-/- ECs and
in CHO vs VE+-CHO cells. The results show enhanced TGF-b/Smad reporter activity in
sparse b-catenin-/- ECs and in confluent VE+-CHO cells, suggesting that clustered VEcadherin/b-catenin signaling potentiates TGF-b-dependent transcriptional activity. Since
AJ signaling impacts TGF-b pathway, we tested whether VE-cadherin physically interacts
with TGF-b receptors. Briefly, VE-cadherin and TGF-b receptors have been transiently
expressed into recipient cells and the co-immunoprecipitated complexes analysed. The
results show that the TGF-b receptors endoglin, TbRII, Alk1 and Alk5 associate with
VE-cadherin in vivo. These findings demonstrate a functional crosstalk between TGF-b
and AJ pathways providing prospects for better understanding the role of AJ proteins in
TGF-b-mediated effects in angiogenic ECs.
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FUNCTIONS OF AP-1 (C-JUN/C-FOS) IN LIVER CANCER DEVELOPMENT
Lijian Hui, Harald Scheuch and Erwin F. Wagner
Research Institute of Molecular Pathology (IMP), A-1030, Vienna, Austria

The activator protein 1 (AP-1) transcription factors can exert their oncogenic or tumor
suppressive effects by regulating cell proliferation, apoptosis, differentiation and invasion.
c-Jun antagonizes the pro-apoptotic activity of p53 in a diethylnitrosamine-phenobarbital
(DEN-Pb) induced liver tumor model1. Liver-specific ablation of c-Jun (c-junΔli*) at different stages of tumor development showed that c-Jun is required for tumor initiation within
5 weeks after DEN treatment. c-Jun protects hepatocytes from DEN-induced cell death at
48 hours after DEN treatment. However, c-Jun has apparently no effect on the activation
of the p53 pathway induced by DEN exposure. Interestingly, c-Jun negatively regulates
c-Fos mRNA expression at 8 hours, but not in liver tumors 8 months after DEN treatment. Moreover, c-Fos alone does not appear to affect liver cancer development, whereas
inactivation of both c-Fos/c-Jun restores liver tumor development to levels comparable to
controls. These data indicate that while c-Jun antagonizes the pro-apoptotic function of
p53 in liver tumors, c-Fos acts as a tumor suppressor at the early stage of tumor initiation
in the absence of c-Jun, thus suggesting that c-Jun exerts its oncogenic activity at different
levels during liver cancer development. 1: Eferl R, Ricci R, Kenner L, Zenz R, David JP,
Rath M, Wagner EF. Liver tumor development: c-Jun antagonizes the proapoptotic activity of p53. Cell 2003 112:181-92.
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How the Epigenome Changes in Cancer
Peter A. Jones
USC/Norris Comprehensive Cancer Center, 1441 Eastlake Avenue, Los Angeles, CA 90089

It is becoming increasingly clear that epigenetic silencing of tumor suppressor genes plays
a causative role in human carcinogenesis. Epigenetic silencing involves changes in DNA
cytosine methylation as well as chromatin structural changes which act to reinforce gene
inactivation and thus the progression of tumors. Of these processes, DNA methylation
has been the most studied and it has been convincingly shown that de novo methylation
of CpG islands in the promoter regions of genes is linked to their heritable silencing. It
has also become clear that histone modifications including the deacetylation of histones
and the application of specific histone marks are associated with this process as is the
binding of methylated DNA binding proteins such as MeCP2. Chromatin remodeling is
becoming more frequently linked to such inactivation as well. We have recently showed
that several CpG island promoters are free of nucleosomes in actively expressing cells
and that nucleosome occupancy is associated with the silencing discussed above. Reversing chromatin structural changes including DNA methylation, histone modification and
nucleosome occupancy is an important therapeutic target for epigenetic therapy. Since
epigenetic changes are potentially reversible, the role of epigenetic therapy in cancer treatment is likely to become more relevant over the next few years.
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ROLE OF UBIQUITIN-LIKE PROTEINS IN THE CONTROL OF GENE EXPRESSION
Ronald T. Hay
Centre for Interdisciplinary Research, School of Life Sciences, University of Dundee

The activity and subnuclear localization of many nuclear proteins and transcription factors are modulated by attachment of the small ubiquitin-like modifier SUMO. SUMO-1
and its relatives SUMO-2 and SUMO-3 are covalently linked to target proteins by a specific conjugation pathway involving SAE1/SAE2 (E1), Ubc9 (E2) and E3 ligases. SUMO
modification is highly dynamic and the extent of SUMO modification is a balance between conjugation and deconjugation. A family of SUMO specific proteases is responsible
not only for deconjuagtion, but also for processing the SUMO precursor. We have isolated
and characterized a series of these proteases from human cells. Structural analysis of
the SUMO protease SENP1 has revealed the mechanism of substrate recognition and
proteolytic cleavage. In vivo SUMO conjugation has diverse roles, but modification of
transcription factors often results in transcriptional repression. SUMO specific proteases
can derepress the transcription factor indicating that a balance between SUMO conjugation and deconjugation is an important determinant of gene expression. During the physiological response of cells to heat shock this balance is shifted and SUMO modification of
many substrates is increased. Quantitative proteomics has allowed us to identify hundreds
of SUMO substrates and track changes in the extent of SUMO modification during these
responses.
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Regulation of Genomic Repression and its link to Cancer
Ramin Shiekhattar
Philadelphia, USA

RNA interference is implemented through the action of a multiprotein complex termed
RNA-induced silencing complex (RISC) programmed through microRNA or siRNA. We
describe the biogenesis of microRNA mediated by the Microprocessor complex. We will
also present evidence supporting a role for the RISC as a pre-assembled stable multiprotein complex composed of Dicer, the double-stranded RNA binding protein TRBP, and
Ago2. We demonstrate that this complex could cleave a target RNA using a precursor
microRNA (pre-miRNA) hairpin as the source of siRNA. Moreover, the Dicer-containing
RISC could distinguish the guide strand of the siRNA from the passenger strand and specifically incorporates only the guide strand into an active RISC. Importantly, while ATP
hydrolysis is not required for miRNA processing, assembly of an active RISC, or target
RNA cleavage, ATP stimulates target RNA cleavage yielding enhanced RISC activity.
These results define the composition of the RISC, and demonstrate that miRNA processing by Dicer and Ago2-mediated target cleavage are coupled.
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The IKK Complex: Providing a Link between Inflammation and Cancer
Michael Karin, Ph.D.
Laboratory of Gene Regulation and Signal Transduction, Department of Pharmacology, University of California, San Diego,
School of Medicine, La Jolla, CA 92093-0723

A link between inflammation and cancer has been suspected for over two millennia, but
its molecular nature remained ill defined. It has also been observed that certain bacterial
(for instance Helicobacter pylori) and viral (for instance HBV and HCV) pathogens are
major risk factors for certain types of cancer, most notably gastric and liver cancers. In
trying to understand molecular mechanisms that link chronic infections and inflammation
to cancer, we have postulated that transcription factor NF-κB may be at the center of this
nexus, as NF-κB is activated in response to infection and inflammation and in turn upregulates expression of anti-apoptotic and growth promoting genes. As there are several
NF-κB transcription factors, we decided to inactivate the critical catalytic subunit of the
IκB kinase (IKK) complex, IKKβ, as a way to inhibit activation of most NF-κB forms.
We used conditional gene targeting to inactivate IKKβ in either cells that give rise to the
malignant component of the tumor or in myeloid cells that contribute to the inflammatory infiltrate present in most tumors. Using a mouse model of colitis-associated cancer
(CAC), we found that although deletion of the IKKβ subunit of the IKK complex in intestinal epithelial cells does not decrease inflammation, it does lead to a dramatic decrease
in tumor incidence without affecting tumor size. This effect was linked to increased
epithelial apoptosis during tumor promotion. A more modest reduction in tumor number
but a considerable decrease in tumor size is caused by deletion of IKKβ in myeloid cells.
This deletion diminishes expression of pro-inflammatory cytokines, COX-2 and MMP-9,
without affecting apoptosis. These results show that the IKK/NF-κB pathway is not only
involved in suppression of apoptosis in advanced cancers but that its specific inactivation
in two different cell types, one of which plays a bystander role, can attenuate formation of
inflammation-associated tumors. Thus, IKKβ may provide a mechanistic link between
inflammation and cancer. Using a different model, based on transplantation of a syngeneic colon carcinoma cell line (CTC26) into immunocompetent mice, we have found
that the IKK/NF-κB pathway is involved in inflammation-induced tumor progression and
metastatic growth. In this case, inhibition of NF-κB activation in the cancer cell converted inflammation-induced tumor growth to inflammation-induced tumor regression.
Importantly, we found that inflammation promoted tumor growth through the induction of
TNF-α, which activated NF-κB in the cancer cell. In addition to inhibition of inflammation-induced proliferation, blocking NF-κB in the cancer cell greatly increased sensitivity
to TRAIL-induced apoptosis. While inflammation is a major factor that contributes to
the development and progression of CAC and other inflammation-linked cancers and is
estimated to be involved in up to 20% of all human cancers, we asked whether inflammation driven by NF-κB has an important role in other forms of cancer where chronic
inflammation or infection do not precede tumor development. To that end, we used a
model of chemically-induced hepatocellular carcinoma (HCC) based on exposure of mice
to a complete and potent carcinogen – diethyl nitrosamine (DEN). Heretofore, DEN administration, although resulting in pronounced cytotoxicity, was not found to trigger an
inflammation response. Surprisingly, mice lacking IKKβ only in hepatocytes (IkkβΔhep
mice) exhibited a marked increase in hepatocarcinogenesis after DEN administration.
This increase correlated with enhanced reactive oxygen species (ROS) production, increased JNK activation and elevated hepatocyte death, giving rise to augmented compensatory proliferation of surviving hepatocytes. Brief oral administration of an anti-oxidant
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around the time of DEN exposure blocked prolonged JNK activation and compensatory
proliferation and prevented excessive DEN-induced carcinogenesis in IkkβΔhep mice. A
similar decrease in compensatory proliferation and hepatocarcinogenesis was observed in
response to a knockout of the Jnk1 locus. Decreased hepatocarcinogenesis was also found
in mice lacking IKKβ in both hepatocytes and hematopoietic-derived Kupffer cells. These
mice exhibited reduced hepatocyte regeneration and diminished induction of hepatocyte
growth factors, which were unaltered in IkkβΔhep mice. IKKβ, therefore, orchestrates inflammatory crosstalk between hepatocytes and hematopoietic-derived cells that promotes
chemical hepatocarcinogenesis. Most likely, this inflammatory response is triggered by
proteins released by hepatocytes undergoing necrosis in response to DEN administration
and cased activation of nearby Kupffer cells, which in turn secrete growth factors that
stimulate the proliferation of surviving hepatocytes including those that acquired DEN-induced oncogenic mutation. This inflammatory response to cellular necrosis may stimulate
the growth and progression of many solid cancers.
References:
1. Karin, M., Cao, Y., Greten, F. R. & Li, Z. W. NF-κB in cancer: from innocent bystander to major culprit. Nat Rev Cancer 2, 301-310
(2002).
2. Greten, F. R. et al. IKKβ links inflammation and tumorigenesis in a mouse model of colitis-associated cancer. Cell 118, 285-296
(2004).
3. Luo, J. L., Maeda, S., Hsu, L. C., Yagita, H. & Karin, M. Inhibition of NF-kappaB in cancer cells converts inflammation- induced tumor
growth mediated by TNFalpha to TRAIL-mediated tumor regression. Cancer Cell 6, 297-305 (2004).
4. Maeda, S., Kamata, H., Luo, J. L., Leffert, H. & Karin, M. IKKβ couples hepatocyte death to cytokine-driven compensatory proliferation that promotes chemical hepatocarcinogenesis. Cell 121, 977-990 (2005).
5. Greten, F. R. & Karin, M. NF-κB: Linking Inflammation and Immunity to Cancer Development and Progression. Nature Reviews Immunology In press (2005).
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Characterization of newly identified human replication origins
Gaetano Ivan Dellino
European Institute of Oncology, Dept. of Experimental Oncology, Milan, Italy

Replication of eukaryotic genomes is a tightly controlled process: replication initiates at
several thousand origins, whose cis-acting sequences and trans-acting proteins have been
best characterized in the yeast S. cerevisiae. Despite the early successes in the identification of microbial eukaryotic origins, the available methods for origin identification in
mammalian DNA have lead to the detailed characterization of only few origins, mostly
because the yeast sequence determinants (ARS consensus sequences) do not seem to be
evolutionarily conserved.
We have developed a novel strategy to map human replication origins based on: a) ultracentrifugation of fragmented cross-linked chromatin in equilibrium density gradients and
b) the finding that replication origins have a specific buoyant density. Probing tiled oligonucleotide microarrays containing the human genomic DNA from chromosome 19 with
the fraction enriched for replication origins, we mapped and validated several of them.
Furthermore, as it has been recently shown that post-translational chromatin modifications and nucleosome positioning can control the efficiency and/or timing of chromosomal
origin activity in yeast, we started characterization of human replication origins.
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Cooperative interactions that transform human cells
William C. Hahn
Department of Medical Oncology, Dana-Farber Cancer Institute, Boston, MA 02115 - Broad Institute of MIT and Harvard,
Cambridge, MA 02142

The development of cancer is a multi-step process in which normal cells sustain a series of
genetic alterations that together program the malignant phenotype. Much of our knowledge
of cancer biology derives from the detailed study of specimens and cell lines derived from
patient tumors. While these approaches continue to yield critical information regarding
the identify, number, and types of alterations found in human tumors, further progress in
understanding the molecular basis of malignant transformation depends upon the generation of increasingly accurate experimental models of cancer as well as more sophisticated
tools to functionally annotate the cancer genome. Over the past several years, we have
manipulated oncogenes, tumor suppressor genes and telomerase to create experimental
models of cancer of defined genetic constitution. Models of epithelial cancers created
using these methods recapitulate many phenotypes found in patient-derived tumors and
provide a foundation for the investigation of specific cancer pathways. We have used these
cell systems together with activated kinase libraries to identify new oncogenes involved in
the transformation of human cells. In parallel to these studies, we have developed genome
scale RNAi libraries to functionally annotate the cancer genome. This lentiviral library
targets each human and murine gene with 5 distinct constructs and permits the suppression of genes in both primary and malignant cells. Using this library, we have performed
a high throughput screen to identify kinases and phosphatases that regulate mitotic progression in human cancer cells. By combining these functional approaches with information derived from mapping the structural abnormalities present in cancer genomes, we
have identified several genes that contribute to cancer development. Taken together, these
studies suggest that combining forward and reverse genetic approaches with information
derived from the cancer genome anatomy mapping projects will yield a comprehensive list
of cancer vulnerabilities.
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Proteomic Strategies to the Analysis of Breast Apocrine
Carcinomas
Julio E. Celis, Irina Gromova, Pavel Gromov, José M. A. Moreira, Teresa Cabezón, Esbern
Friis, and Fritz Rank
Danish Centre for Translational Breast Cancer Research

Keywords: Apocrine carcinomas/precancerous lesions/proteomics
Breast Apocrine carcinomas represent about 0.5% of all invasive breast cancers, and despite their distinct morphological features, there are at present no standard molecular criteria available for their diagnosis. Recent proteome expression profiling studies of breast
apocrine macrocysts, normal breast tissue, and breast tumours have identified specific
apocrine biomarkers (15-PGDH and HMG-CoA reductase) present in early and advanced
apocrine lesions. These biomarkers in combination with proteins found to be characteristically upregulated in pure apocrine carcinomas (psoriasin, S100A9, p53) provide a protein
signature distinctive for benign apocrine metaplasias. These studies have also presented
compelling evidence for a direct link, through the expression of 15-PGDH, between early
apocrine lesions and pure apocrine carcinomas. Moreover, specific antibodies against
components of the signature have identified precursor lesions in the linear progression
to apocrine carcinoma. Finally, the identification of proteins that characterize the early
stages of mammary apocrine differentiation such as 15-PGDH, HMG-CoA reductase, and
COX-2, has opened a window of opportunity for chemoprevention.
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Ultra deep sequencing of amplicons using the Genome Sequencer 20
System – The method of choice for the detection of somatic 		
mutations
Dr. Marcus Droege
Roche Applied Science, Penzberg, Germany

The Genome Sequencer 20 System from Roche Applied Science and 454 Life Sciences,
is a rapid, high throughput DNA sequencing system that routinely produces a minimum
of 20Mbp of sequence in a four and a half hour sequencing run (1). This throughput is
more than 100 times faster than other conventional types of sequencing, drastically reducing time and costs. Whole bacterial genomes can be sequenced by a single individual on
a single benchtop instrument in less than four days, from DNA to high coverage draft
genome.
In the presentation the basic technology will be briefly described and an overview will be
given on various applications performed successfully on the GS20 System up to date. The
presentation will emphasize on the identification of mutations in complex cancer samples
based on ultra deep sequencing of amplicons. Experimental data will provide evidence
that the GS20 System is the system of choice for the very sensitive detection of rare somatic mutations without subcloning.
1.

M. Margulies et al (2005) Nature 437:376-380
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High Throughput 3D Correlative Microscopy**
Carlo Tacchetti
IFOM Centre of Cell Oncology and Ultrastructure, Department of Experimental Medicine, University of Genoa, Genova Italy
Cortese K.*∞, Canfora M.*∞, Vicidomini G.*∞, Gagliani MC*∞, Mattioli L.*∞, Boccacci P.*∞, Diaspro A.*∞, Tacchetti C.∞*		
*MicroscoBio Research Center, University of Genova, and ∞IFOM, Milano, Italy**

By correlative microscopy the same structures observed at the fluorescence light microscopy (FLM) can be analyzed at the EM level. Correlative microscopy resolves several
different limitations of fluorescence microscopy. In particular, the absence of a ëreference spaceí, e.g the unlabelled structures not seen in FLM which do not contribute to the
analysis. Therefore, it is possible to answer to question as: what is the true size and shape
of the structure observed by FLM? However these studies are extremely time consuming,
especially if statistically relevant data have to be acquired. To overcome these limitations we have set a new correlative method, based on the use semi-ultrathin cryo-sections,
designed to:a. Increase to hundreds the number of events that can be correlated, at each
single microscopy session. b. Obtain 3D correlation between FLM and EM.c. Provide a
free-share software, designed on ImageJ, to perform, in semi- or fully- automatic way,
most of the operations needed for the multi section 3D reconstruction of FLM images. d.
Improve the contrast along the Z-axis, at FLM observation, due to the utilization of sections with a sub-resolution thickness.e. Allow for further detection of different antigens on
the correlated structures at the EM level.
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B1

Negative control of keratinocyte differentiation by Rho/CRIK
signaling coupled with up-regulation of KyoT1/2 (FHL1) expression
Maddalena Grossi*Ü, Agne` s Hiou-Feige*Ü, Alice Tommasi Di Vignano**, Enzo Calauttiáß, Paola
Ostano∂, Sam Lee**,Giovanna Chiorino∂, and G. Paolo Dotto*
*Department of Biochemistry, Lausanne University, Epalinges, Vaud CH-1066, Switzerland; **Cutaneous Biology Research
Center, Massachusetts General Hospital and Harvard Medical School, Charlestown, MA 02129; and ∂Laboratory of Cancer
Pharmacogenomics, Fondo Edo Tempia,13900 Biella, Italy

Rho GTPases integrate control of cell structure and adhesion withdownstream signaling events. In keratinocytes, RhoA is activatedat early times of differentiation and
plays an essential function inestablishment of cellñ cell adhesion. We report here that,
surprisingly,Rho signaling suppresses downstream gene expressionevents associated with
differentiation. Similar inhibitory effectsare exerted by a specific Rho effector, CRIK
(Citron kinase), whichis selectively down-modulated with differentiation, thereby allowingthe normal process to occur. The suppressing function ofRho/CRIK on differentiation
is associated with induction ofKyoT1/2, a LIM domain protein gene implicated in integrin-mediatedprocesses and/or Notch signaling. Like activated Rho andCRIK, elevated
KyoT1/2 expression suppresses differentiation.Thus, Rho signaling exerts an unexpectedly
complex role in keratinocytedifferentiation, which is coupled with induction ofKyoT1/2, a
LIM domain protein gene with a potentially importantrole in control of cell self renewal.
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B2

Gain of function of mutant p53: the mutant p53/NF-Y protein complex
reveals an aberrant transcriptional mechanism of cell cycle
regulation.
Silvia Di Agostino (1), Sabrina Strano (1), Velia Emiliozzi (1), Valentina Zerbini
tolese (3), Ada Sacchi (1), Giovanni Blandino (1,2), Giulia Piaggio (1,2)

(3)

, Marcella Mot-

(1)
Experimental Oncology Department, Istituto Regina Elena, Via delle Messi D’Oro 156, 00158 Rome, Italy. (2) Rome Oncogenic
Center (ROC), Istituto Regina Elena, Via delle Messi D’Oro 156, 00158 Rome, Italy. (3) Pathological Anatomy Department,
Istituto Regina Elena, Via delle Messi D’Oro 156, 00158 Rome, Italy.

Half of human tumors express mutant p53 proteins. Our study demonstrates the oncogenic
cooperation of two regulators of the cell cycle, mutant p53 and NF-Y, in proliferating cells
and after DNA damage. This cooperation allows cells to override cellular failsafe programs, thus permitting tumor progression. Using cells carrying the endogenous proteins,
we demonstrate that mutant forms of p53 protein are engaged in a physical interaction
with NF-Y. The expression levels of cyclin A, cyclin B1, cdk1 and cdc25C, as well as
the cdk1-associated kinase activities are upregulated after DNA-damage, resulting an increase in DNA synthesis in a mutp53- and NF-Y-dependent manner. Mutp53His175 binds
NF-Y target promoters in vivo and, upon DNA damage, recruits p300 leading to histones
acetylation. Consistent with this, NF-YA, mutp53His175 and p300 proteins form a triple
complex in the cells after DNA damage. In a series of primary human rectal carcinomas
with mutant p53, immunoreactivity for NF-Y target genes (cyclin A and cdk1) was found
to be significantly elevated compared with that observed in samples carrying wild type
p53. We provide evidences supporting the hypothesis that mutant p53, through its ability
to interact with a variety of transcription factors controls key regulatory activities during
the cell cycle.
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B3

STEM CELL EPIGENETICS: NOVEL APPROACHES IN CONDITIONAL 			
MUTAGENESIS
Giuseppe Testa
EUROPEAN INSTITUTE OF ONCOLOGY, MILAN, ITALY

Embryonic (ES) and tissue specific (TS) stem cells define the biological problem of how
lineage determination and tissue homeostasis are achieved through the coordinated implementation and maintenance of gene expression programs. ES cells constitute a general
paradigm of stem cell function and a powerful system to study the balance between selfrenewal and differentiation in several lineages, and its disturbance at the level of tumor
initiating or cancer stem cells.I focus on the role of histone methylation in the lineage
commitment of ES and TS cells. The technology that we recently developed for the fluent
engineering of bacterial artificial chromosomes (BACs) through homologous recombination in E. coli enables the development of multipurpose alleles, whereby a concerted array
of mutations and functional elements are placed into a mouse locus in only one round
of gene targeting (Testa et al., Nature 2003, Testa et al., Genesis 2004). Building upon
the flexibility of this technology, we are developing novel approaches that combine the
ease of BAC engineering with RNA interference with the aim of generating versatile ES
and mouse lines in which histone methylation pathways can be dissected with precision
through conditional inactivation.
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B4

EGFR OVEREXPRESSION IN MALIGNANT PLEURAL MESOTHELIOMA.
AN IMMUNOHISTOCHEMICAL AND MOLECULAR STUDY WITH 		
CLINICO-PATHOLOGICAL CORRELATIONS
Destro A 1, Ceresoli Gl 2, Falleni M 3, Zucali Pa 2, Morenghi E 4, Bianchi P 1, Pellegrini C 3,
Cordani N 3, Vaira V 3, Alloisio M 5, Rizzi A 6, Bosari S 3, Roncalli M 7
Molecular Genetics Laboratory, Istituto Clinico Humanitas, Via Manzoni 56, 20089 Rozzano, Milano, Italy 2 Department Of
Oncology, Istituto Clinico Humanitas, Via Manzoni 56, 20089 Rozzano, Milano, Italy 3 Department Of Medicine, Surgery And
Dental Sciences, Division Of Pathology, University Of Milan, A.O. S. Paolo And Irccs Ospedale Maggiore, Via A. Di Rudinõ 8,
20142 Milan, Italy 4 Clinical Trial Office, Istituto Clinico Humanitas, Via Manzoni 56, 20089 Rozzano, Milano, Italy 5 Department
Of Thoracic Surgery, Istituto Clinico Humanitas, Via Manzoni 56, 20089 Rozzano, Milano, Italy 6 Department Of Thoracic Surgery, Humanitas Gavazzeni, Via Mauro Gavazzeni, 21 - 24125 Bergamo 7 Department Of Pathology, University Of Milan, Istituto
Clinico Humanitas, Via Manzoni 56, 20089 Rozzano, Milano, Italy
1

The epidermal growth factor receptor (egfr) is overexpressed in many epithelial malignancies, against which some antitumoral drugs have been developed. there is a lack of information as to egfr expression in malignant pleural mesothelioma (mpm), an aggressive and
fatal cancer poorly responsive to current oncological treatments. our aim was to a) compare egfr immunohistochemical expression with mrna levels measured by real time pcr, b)
assess the relationships between egfr expression and clinico-pathological data including
survival, c) analyze the egfr mutations.we developed an immunohistochemical method of
egfr evaluation based on the number of immunoreactive cells and staining intensity in 61
mpms. egfr immunoreactivity was documented in 34/61 (55.7%) cases. a significant correlation between egfr protein and mrna levels (p=0.0077) was found, demonstrating the
reliability of our quantification method of egfr membrane expression. radically resected
patients (p=0.005) and those with epithelial histotype (p=0.048) showed an increased
survival. no statistical correlation between egfr immunoreactivity and patients survival
was observed. no egfr mutation was documented. this study documents egfr overexpression in mpm at the protein and the transcriptional levels; it proposes a reliable method for
egfr expression evaluation in mpm. egfr levels are not associated with clinico-pathological
features of patients, including survival.

114

2nd IFOM-IEO Campus Meeting on Cancer

May 7, 2006 - Transcription/Epigenetics - POSTER SESSION II

B5

HSNM1B IS A NOVEL TELOMERIC PROTEIN AND FUNCTIONS TOGETHER WITH
TRF2 TO PROTECT THE TELOMERES.
Christelle Lenain, Serge Bauwens, Simon Amiard, Marie JosËphe Giraud-Panis, Michele 		
Brunori and Eric Gilson
Laboratoire de Biologie Molèculaire de la Cellule, UMR5161, Ecole Normale Supèrieure de Lyon, 46 allèe d’Italie, 69364 Lyon
Cedex 07, France.

Telomeres are essential to protect eucaryotic chromosome ends from degradation and repair. Moreover, modulations of their functionality control cell proliferation and survival.
In human cells, the telomeres form large nucleoprotein complexes nucleated around specific telomeric DNA binding factors, namely TRF1, TRF2 and Pot1. Each of these proteins
interacts with several additional factors, some of them being involved in other cellular
pathways, such as DNA damage response and various types of DNA and chromatin transactions. The precise DNA arrangement at chromosomal ends and the proteins involved in
its maintenance are of crucial importance for genome stability. Here, we identify a novel
TRF2-interacting factor named hSNM1B, which is a member of the Pso2/Snm1/Artemis
b-CASP metallo-b-lactamase family of proteins that function as DNA caretakers. GSTpull down and immunolocalization experiments demonstrate that hSNM1B is associated
with TRF2 in vivo and is highly concentrated at telomeres. Knock-down of SNM1B has
no detectable effect on chromosomes end protection but increases the telomere dysfunction triggered by the removal of TRF2 from telomeres. We are currently investigating the
molecular mechanisms by which hSNM1B cooperates with TRF2 to protects the chromosomal extremities.
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B6

OPPOSITE FUNCTIONS OF DRIL1, A MEMBER OF THE ARID FAMILY OF
DNA-BINDING PROTEINS, IN HUMAN AND MOUSE FIBROBLAST SENESCENCE
Alexandre Prieur and Daniel S. Peeper
Netherlands Cancer Institute, Division of Molecular Genetics, Amsterdam, The Netherlands

Oncogene-induced senescence (OIS) is triggered when primary cells are exposed to expression of activated oncoproteins (like RASV12), or to hyperactivation of promitogenic
proteins resulting from inactivated tumor suppressor genes (like PI3K activity induced by
PTEN loss). Recently, we and others have provided the first evidence that OIS represents
a genuine physiologically relevant mechanism, protecting mammals against cancer.Previously, we have designed a powerful OIS cell system allowing for a cDNA library-based
functional genetic rescue screen, which has identified novel oncogenes, including KLF4
and DRIL1. We are currently characterizing these genes, in particular the mechanism
by which they can contribute to oncogenic transformation. Unexpectedly, we found that
DRIL1, a member of the ARID family of DNA-binding proteins, has opposite effects in
primary human and mouse fibroblasts, in which it induces, or instead bypasses senescence,
respectively. We have performed a structure-function analysis to characterize domains
within DRIL1 involved in these phenomena. We are also in the process of identifying
DRIL1 target genes involved in these phenotypes, by performing a candidate gene approach and microarray analysis. Collectively, these approaches should unravel DRIL1-dependent signaling pathways that contribute to senescence and oncogenic transformation.
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B7

Mad2 and the spindle assembly checkpoint: of templates and copies
Andrea Musacchio
European Institute of Oncology, Via Ripamonti 435 I-20141 Milan, Italy

Our laboratory is interested in the molecular bases of formation of stable kinetochoremicrotubule attachments during mitosis. This process is monitored by the spindle assembly checkpoint (SAC), whose components are recruited to kinetochores early in mitosis.
Unattached or incorrectly attached kinetochores are the source of a signal that arrests
cells in a prometaphase-like state. Metaphase, which entails the biorientation of all sister
chromatid pairs, marks the end of the attachment process. This condition switches off the
SAC, allowing chromosome separation and anaphase. My laboratory explores the regulation of Mad2, an essential protein component of the SAC. we developed a model for the
activation of Mad2 that has the potential to explain the propagation of a cytoplasmic signal from unattached kinetochores. This model entails a self-amplifying positive feedback
loop controlling a conformational transition in the Mad2 protein. In many aspects, this
mechanism closely resembles the conversion of prion proteins, being based on a template:
copy relationship of two Mad2 conformers. I will present recent data from our laboratory
obtained in collaboration with S. Piatti (University of Milan-Bicocca) and E.D. Salmon
(University of North Carolina, Chapel Hill) showing that the mechanism of Mad2 activation in the SAC is conserved from yeast to humans.
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B8

A MEMBRANOME APPROACH TO IDENTIFY ANTIBODY CANDIDATES WITH 		
APPLICATIONS IN ONCOLOGY
Armin Lahm, Maria Ambosio, Virginia Ammendola, Mirko Arcuri, Alessandro Bellini, Tiziana
Brancaccio, Stefano Colloca, Alessandra De Pra, Manuel de Rinaldis, Alessandra Luzzago,
Paolo Monaci, Alfredo Nicosia, Laura Orsatti, Fabio Palombo, Claudia Santini, Fabio Talamo,
Alessandra Vitelli, Riccardo Cortese
IRBM, Italy

Identification of antibody candidates for a potential therapeutic application in oncology
normally proceeds through the initial identification of a suitable target antigen and subsequent targeted antibody selection. Here we describe a complementary approach aimed at
the generation of a large panel of antibodies against cell surface antigens, with potential
application in many therapeutic fields and, in particular, oncology. Starting from a large
and complex collection of phage-displayed single-chain antibodies successive rounds of
whole cell selection procedures are applied generating a large and diverse collection of
antibodies. Implementation of a medium-throughput IgG-conversion procedure supports
the generation of large amounts of IgG protein necessary to perform functional characterization of the antibody and also antigen target identification. An overview of our approach will be presented together with examples of antibodies from the collection having
anti-proliferative in-vitro properties.
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B9

COMPARATIVE PROTEOMIC ANALYSIS OF ING1 PROTEIN INTERACTIONS IN 		
HUMAN CELLS
Michael Russell1, Morgan Hughes2, Karl Riabowol1, David Schriemer1,2
Department of Biochemistry and Molecular BiologyFaculty of MedicineUniversity of CalgaryCalgary, AB, Canada 2 Southern
Alberta Mass Spectrometry Facilty, University of Calgary ,Calgary, AB, Canada
1

The ING1 tumour suppressor impinges upon a variety of cellular processes, including proliferation, apoptosis, senescence, and the DNA damage response. The function of ING1
in these pathways has largely been deduced through characterization of the proteins that
interact with ING1. We set out to uncover novel ING1 protein interactions in human cells
with the hopes of further defining the functional role of ING1. ING1 and associated proteins were enriched from HEK293 cells using a panel of ING1 monoclonal antibodies and
were identified using one of three approaches: 1) direct liquid chromatography-tandem
mass spectrometry (LC-MS/MS) analysis; 2) prefractionation by 1D SDS-PAGE followed
by LC-MS/MS analysis or; 3) a MudPIT-like method. Several novel ING1-binding partners were identified, including chromatin-associated proteins, mRNA splicing proteins,
and stress response proteins, all consistent with known and/or speculated functions for
ING1. Putative ING1-interacting proteins were subdivided based upon biological function
and molecular pathway using the PANTHER algorithm with the hope of placing ING1 in
a broad functional context with respect to its binding partners and the pathways in which
it is involved. In addition, the three experimental approaches were compared with respect
to protein interaction discovery capability in an endogenous expression system.
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B10

IDENTIFICATION OF NOVEL TUMOR SUPPRESSOR GENES IN THE p16INK4a/pRB
AND p53 PATHWAYS.
Moroni Mc1, Sulli G1, Bettolini R1, and Helin K1, 2.
1.

IFOM-IEO-Campus (Milano, Italy), 2. BRIC (Copenhagen , Denmark).

Cancer is a heterogeneous disease, which arises from the accumulation of multiple genetic
and epigenetic alterations, which lead to the activation of oncogenes or the inactivation
of tumor suppressor genes. Normal human cells from different origin can become transformed by the introduction of at least five genetic alterations, including: hTERT expression, the inhibition of both the p53 and the p16INK4a/pRB pathways, the overexpression
of the H - RASV12 oncogene and the expression of the SV40 small t antigen. In order to
identify tumor suppressors which can functionally substitute, respectively, for the inactivation of pRB or p53 in this in vitro model, we are performing two kinds of loss of function
screens. We generated two different pools of transformation - prone human fibroblasts,
which contain all the above mentioned alterations, but lack the inactivation of either the
p53 or the p16INK4a/pRB pathway. The omitted genetic alteration has been substituted
by the introduction of a retroviral shRNA library, followed by selection of the cells which
become transformed, i.e. able to grow as anchorage independent colonies. We identified
several transforming shRNAs in these screens. We are currently validating and prioritizing the corresponding candidate tumor suppressors, for initial characterization.
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B11

Genetic and epigenetic changes in the progression of colorectal
cancer.
Miranda E.1, Bianchi P.1, Balladore E.1, Destro A.1, Franchi G.1 , Baryshnikova E.1, Morenghi
E.2,Laghi L.1-3, Gennari L.4 Malesci A.5, Roncalli M.1,6
1 Molecular Genetics Laboratory, Istituto Clinico Humanitas, Via Manzoni 56, 20089 Rozzano, Milano, Italy 2 Clinical Trial
Office, Istituto Clinico Humanitas, Via Manzoni 56, 20089 Rozzano (Milano), Italy 3 Departement of Gastroenterology , Istituto
Clinico Humanitas, Via Manzoni 56, 20089 Rozzano (Milano), Italy 4 Department of Surgery, Istituto Clinico Humanitas, Via
Manzoni 56, 20089, Rozzano (Milano), Italy 5 Departement of Gastroenterology , Istituto Clinico Humanitas, University of Milan,
Via Manzoni 56, 20089, Rozzano (Milano), Italy 6 Departement of Pathology, Istituto Clinico Humanitas, University of Milan, Via
Manzoni 56, 20089 Rozzano (Milano), Italy

CRC develops as multistep process which involves genetic and epigenetic alterations.
K-Ras, p53 and B-Raf mutations and RASSF1A, E-Cadherin and p16INK4A promoter
methylation were investigated in 206 primary colorectal cancers to assess whether gene
abnormalities are related to tumour progression. K-Ras, B-Raf and p53 mutations were detected in 27%, 3% and 33% CRCs. K-Ras mutations were significantly associated with advanced Astler&Coller C2 and D tumour stage (p=0.013) and with the right side (p=0.028).
RASSF1A, E-Cadherin and p16INK4A promoter methylation was documented in 20%,
43% and 33% with p16INK4A significantly associated with advanced tumour stage
(p=0.0001) and E-Cadherin with the right side (p=0.02). Overall, 34/206 tumours (16%)
did not show any molecular change, 129/206 (63%) had 1 or 2 and 43 (21%) 3 or more.
Metastatic tumours were prevalent in the latter group (p=0.0001) where the most frequent
combination was one genetic and two epigenetic alterations. This analysis provided to
detect some molecular differences between primary metastatic and non-metastatic CRCs.
K-Ras and p16INK4A were altered during progression, while specific gene combinations,
such as coincidental K-Ras mutation and two methylated genes, were mainly associated
with a metastogenic phenotype.
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B12

DOMINANT NEGATIVE MUTATION OF THE FUMARATE HYDRATASE TUMOR
SUPPRESSOR GENE
Annalisa Lorenzato1, Martina Olivero1, Mario Perro1, Emmanuel Dassa2, Pierre Rustin2 and
Maria Flavia Di Renzo1.
Laboratory of Cancer Genetics, Institute for Cancer Research and Treatment (IRCC), University of Turin Medical School, Str.
Provinciale 142, Km 3.95, 10060 Candiolo, Turin, Italy, 2 INSERM U676, Hospital Robert DebrË, 48 Boulevard Serurier, 75019
Paris, France.
1

Germline heterozygous mutations in Fumarate Hydratase (FH) gene predispose to Hereditary Leiomyomatosis, which is associated in 30% of cases to Renal-Cell Carcinoma
(HLRCC), showing a highly aggressive phenotype. The FH encodes a mitochondrial tumor suppressor, showing the link between mitochondria dysfunction and tumorigenesis.
FH functions as a homotetramer and a dominant-negative effect of some FH missense
mutations has been proposed. In this work we analyzed the I77V, R190H and E319Q FH
mutations in cell models. We first expressed wild-type and mutated proteins in FH -/- skin
fibroblasts, which are naturally occurring fumarase deficient cells. Cells overexpressing
wild-type and I77V FH transgenes were able to restore the fumarase activity while the
overexpression of the R190H and E319Q FH did not increase the enzymeís activity. More
interestingly, when the same transgenes where expressed in cells containing endogenous
wild type fumarase, the R190H mutated fumarase reduced the endogenous FH activity
up to 70%. These data demonstrate for the first time the dominant negative effect of a FH
gene mutation and suggests that mutations might have a different functional outcome and
possibly phenotypic consequences.
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B13

MUTANT P53 GAIN OF FUNCTION: REDUCTION OF TUMOR MALIGNANCY OF 		
HUMAN CANCER CELL LINES THROUGH ABROGATION OF MUTANT P53 		
EXPRESSION
Gianluca Bossi, Eleonora Lapi, Sabrina Strano, Cinzia Rinaldo, Giovanni Blandino and Ada
Sacchi
Department of Experimental Oncology, Regina Elena Cancer Institute, Rome, Italy

Mutations in the TP53 tumor suppressor gene are the most frequent genetic alteration
in human cancers. These alterations are mostly missense point mutations that cluster
in the DNA binding domain. There is growing evidence that many of these mutations
generate mutant-p53 proteins that have acquired new biochemical and biological properties. Through this gain of function activity mutant-p53 is believed to contribute to tumor
malignancy. The purpose of our study was to explore mutant-p53 as a target for novel
anti-cancer treatments. To this aim, we inhibited mutant-p53 expression by RNA interference in three different cancer cell lines endogenously expressing mutant-p53 proteins, and
evaluated the effects on the biological activities through which mutant-p53 exerts gain of
function. We found that, depletion of mutant-p53 reduces cell proliferation, in vitro and in
vivo tumorigenicity, and resistance to anticancer drugs. Our results demonstrate that mutant-p53 knocking-down weakens the aggressiveness of human cancer cells, and provides
further insides for the comprehension of mutant-p53 gain of function activity in human
tumor. Studies are now ongoing to identify putative mutant-p53 target genes through/with
which mutant-p53 exerts gain of function activity.
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P53 FUNCTIONAL DOWNREGULATION BY NPM-ALK AND OTHER HEMATOPOIETIC
ONCOPROTEINS
Paola Martinelli, Emanuela Colombo, Pier Giuseppe Pelicci.
European Institute of Oncology, via Ripamonti 435, Milan, Italy

p53 mutations are rare in hematopoietic malignancies, as opposed to other types of tumors. This raises the idea that additional mechanisms of p53 inactivation may be involved.
PML-RAR and Bcr-Abl are two examples of p53 functional inactivation by hematopoietic
oncogenes described so far.We tested a number of oncogenic Tyr-kinase fusion proteins,
isolated from leukemias and lymphomas. All of them repress p53 activity, suggesting that
its functional down-regulation is a key event in the transforming activity of these proteins.
Further analysis of the relationship between structure and function of the chimeric protein
NPM-ALK revealed that an intact Tyr-kinase activity is required for p53 inhibition, while
the presence of NPM portion is not.Surprisingly, despite its repressing action on p53 function, NPM-ALK overexpression in primary MEFs induces a senescence-like growth arrest. Thus, NPM-ALK triggers a cellular checkpoint response, which is p53-independent.
pRb has been described as a checkpoint protein, so we investigated the pRb/p16 pathway
as a target of NPM-ALK. p16INK4a is activated in wild type primary MEFs expressing
the fusion protein, and loss of either pRb is sufficient for primary cells to overcome NPMALK-induced growth arrest. Our data strongly indicate that NPM-ALK expression triggers a p53-independent, pRb/p16-dependent checkpoint response.
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A NOVEL TRANSGENIC APPROACH TO EXPLORE MYC PHYSIOLOGICAL
FUNCTIONS
Laura Soucek*^, Jonathan Whitfield*, Andrew Finch*, Mauro Savino^, Sergio Nasi^, Gerard I.
Evan*
*Comprehensive Cancer center, UCSF, S. Francisco, USA^IBPM CNR, Dip. Genetica e Biologia Molecolare, Università La
Sapienza, Roma, Italy

c-Myc is well known for its involvement in cancer pathology. However, its physiological
function is still not clear. Due to embryonic lethality caused by Myc loss, studies aiming
to unveil its function in adult mice have so far relied on conditional knock-outs, which
have inherent limitations. Here we employ a novel approach, based on the conditional
and reversible expression of a Myc mutant, Omomyc, in adult mice tissues. We show that
Omomyc affects the transcriptional program driven by Myc under physiological proliferative conditions, inhibiting its ability to transactivate genes, but facilitating its repressor
function. Abrogation of the endogenous Myc transactivation capacity through a tetracycline-responsive Omomyc transgene impairs liver regeneration, but also reveals the ability
of Myc to regulate cell cycle duration in the intestinal epithelium, so that prolonged interference with Myc function causes a dramatic shortening of intestinal villi due to a reduced
replacement of epithelial cells. Our data are consistent with the hypothesis that Myc has a
role in different situations in which high proliferation is required, either because of continuous cellular turn-over or during regeneration of damaged tissues.
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CHARACTERIZATION OF A CONSERVED RETINOBLASTOMA REPRESSOR
COMPLEX
Michael Korenjak, Barbie Taylor-Harding*, John Satterlee*, Nick Dyson* and Alexander Brehm
Adolf-Butenandt-Institut, Molekularbiologie, Ludwig-Maximilians-Universitaet Muenchen, Germany *Massachusetts General
Hospital Cancer Center, Charlestown, USA

The role of the Retinoblastoma tumour suppressor (pRb) and other members of the pocket
protein family in cell cycle progression has been characterized extensively. However, the
molecular mechanisms that pocket proteins use to regulate transcriptional programmes
during differentiation are poorly understood.Recently, we have purified and characterized the first native pocket protein complex from Drosophila melanogaster. This complex
localizes to transcriptionally silent chromatin in vivo and represses a set of differentiation
specific genes. It contains Drosophila RBF, E2F and Myb-interacting proteins (DREAM)
and appears to be conserved in C.elegans: the worm homologues of DREAM subunits
act in a common genetic pathway which controls the expression of genes important for
vulval differentiation. Furthermore, several of the C.elegans proteins have been shown
to interact with each other.Interestingly, the human genome encodes homologues of all
DREAM subunits. Here, we present evidence that these proteins are expressed and interact in human cells. Furthermore, they exist in a high molecular weight complex in several
different cell lines. Purification of this complex provides evidence that a complex similar
to DREAM operates in human cells.Our results demonstrate a remarkable degree of conservation of pRb complexes implicated in the regulation of transcriptional programmes
during differentiation.
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A ROLE FOR HISTONE DEACETYLASE 1 IN HUMAN TUMOR CELL 		
PROLIFERATION
Silvia Senese, Katrin Zaragoza-Dorr, Simone Minardi, Loris Bernard, Giulio F. Draetta, Myriam
Alcalay, Christian Seiser and Susanna Chiocca

Post-translational modifications of core histones are central to the regulation of gene expression. Histone deacetylases (HDACs) repress transcription by deacetylating histones
and Class I HDACs have a crucial role in mouse, Xenopus, zebrafish and C.elegans development. The role of individual Class I histone deacetylases (HDACs) in the regulation of cell proliferation was investigated using RNAi-mediated protein knockdown. We
show here that ablating HDAC1 and HDAC3 protein expression resulted in the inhibition
of U2OS cell proliferation and an increase in the percentage of apoptotic cells. On the
contrary HDAC2 knockdown showed no effect, unless we concurrently knocked down
HDAC1. In line with this finding, RNAi against HDAC1 alone or in combination with
HDAC2 increased significantly the expression of p21 protein, a cyclin-dependent kinase
inhibitor. We also observed that only when both HDAC1 and HDAC2 were downregulated, histones H3 and H4 became hyperacetylated. Using gene expression profiling analysis, we found that while HDAC2 down- regulation did not determine significant changes
compared to control cells, inactivation of either HDAC1, HDAC1+2 or HDAC3 resulted
in more distinct clusters. In addition, HDAC1 knockdown cells were unable to proceed
through mitosis. Our results demonstrate that HDAC1 and HDAC3 play a major role in
proliferation and survival of these cells. Loss of these HDACs might impair cell cycle
progression not only by affecting the transcription of specific target genes (p21) but also
through effects on other important biological processes. Drug targeting specific HDACs
could be highly beneficial in the treatment of cancer.
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TRANSCRIPTIONAL TARGETING OF TUMOR MICROENVIRONMENT BY THE GRP94
STRESS-PROMOTER
Isabella Alessandrini, Claudia Chiodoni, Mariella Parenza, Mario P. Colombo
Experimental oncology- Immunotherapy and gene therapy unit, Istituto Nazionale Tumori, Milan, Italy

Tumor microenvironment is a potent activator of glucose-regulated protein 94 (grp94), the
most abundant stress response glycoprotein within the endoplasmic reticulum. Its promoter can drive specific expression of therapeutic genes in the context of solid tumors. The
cytokine IL-12 induces tumor regression in mice while it is toxic in human if given systemically. The goal is to express IL-12 in stressed tissues, such as tumors, via the grp94
promoter and bone marrow (BM) cells as vehicle to reach the tumor. Grp94 promoter
has been cloned into a third generation self-inactivating lentiviral vector. Preliminary in
vitro experiments have shown the induction of IL-12 expression under hypoxia condition.
The efficacy of this approach will be tested against different mammary tumor models.
The transplantable tumor cell lines N2C (derived from HER-2/neu transgenic mice) and
4T1 that spontaneously metastasize to distant organs. Finally, to mimic a clinical setting
of auto-stem cell transplantation contaminated by lymphoma cells, we will use the A20
murine lymphoma mixed to donor &#8220;therapeutically-infected&#8221; BM cells at
titrated minimal doses. We are confident that IL-12 if properly targeted at the tumor site
will be able to induce consistent tumor rejection.
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Dynamics of replication compartments in response to DNA damaging
agents
Samuela Soza, Riccardo Vago, Rossella Rossi, Giuseppe Biamonti, Alessandra Montecucco
Istituto di Genetica Molecolare del CNR, via Abbiategrasso 207, Pavia, Italy.

In mammalian cells DNA replication takes place in functional subnuclear compartments
called replication factories, where replicative factors accumulate. Replication factories are
composed of coordinately replicated chromosomal domains and their distribution reflects
the replication of different portions of the genome identifying the different moments of
the S phase (from early to late). This dynamic organization is affected by agents that
induce cell cycle checkpoints activation via DNA damage or stalling of replication forks.
We have investigated the cell response to etoposide, an anticancer drugs belonging to the
topoisomerase II poisons. We have shown that etoposide does not induce an immediate
block of DNA synthesis and progressively affects the distribution of replication proteins
in S phase. Moreover it triggers the formation of large nuclear foci that contain the singlestrand DNA binding protein replication protein A suggesting that lesions produced by
the drug are processed into extended single-stranded regions. The dispersal of replicative
proteins, PCNA and DNA ligase I, from replication factories requires the activity of the
ataxia telangiectasia Rad3-related (ATR) checkpoint kinase. By comparing the effect of
the drug in cell lines defective in different DNA repair and checkpoint pathways we have
dissected the etoposide response identifying the proteins involved.
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THE SET DOMAIN-NEGATIVE FORM OF PRDM16, sPRDM16, INDUCES ACUTE
MYELOID LEUKAEMIA IN MICE
Danielle C. Shing1, Maurizio Trubia2, Francesco Marchesi3, Enrico Rada3, Eugenio Scanziani3,
Massimo Stendardo2, Silvia Monestiroli2 and Pier Giuseppe Pelicci1*
Department of Experimental Oncology, European Institute of Oncology, Milan, Italy. 2 IFOM-FIRC Institute of Molecular Oncology, Milan, Italy. 3 Department of Veterinary Pathology, Hygiene and Public Health, School of Veterinary Medicine, University of
Milan, Italy.
1

PRDM16 at 1p36 is rearranged in acute myeloid leukaemia (AML). The PRDM16 protein
exists as two isoforms that differ in the presence and absence of the SET domain. The
SET domain-negative form, sPRDM16, is aberrantly overexpressed in t(1;3)(p36;q21)positive AML and in some lymphoid leukaemias. We have investigated the oncogenicity
of SET domain-positive (PRDM16) and SET domain-negative (sPRDM16) isoforms. In
vitro, expression of sPRDM16 in murine bone marrow progenitor cells blocks myeloid
differentiation and increases in self-renewal. In vivo, mice transplanted with bone marrow progenitor cells expressing sPRDM16 develop AML. If donor cells are wild type
(p53+/+), sPRDM16 induces AML within 5-6 months in 40% of the mice (experiment ongoing). However, sPRDM16 induces AML with a shorter latency of 2-5 months and with
100% penetrance (13 mice) when expressed in p53-/- donor cells. Mice transduced with
empty vector or PRDM16 do not develop leukaemia. The myeloid leukaemias induced
by sPRDM16 in the absence of p53 are characterised by erythroid and dysplastic megakaryocyte components and are transplantable into secondary recipient mice. Therefore,
the mouse model we have created reflects the human disease and will serve as a valuable
tool for studies on AML. In addition, we demonstrate that PRDM16 is oncogenic only in
the absence of its SET domain.
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MOLECULAR ALTERATIONS IN SPUTUM OF HEAVY SMOKERS AT HIGH RISK OF
DEVELOPPING LUNG CANCER
Dr. Ekaterina Baryshnikova, Dr. Annarita Destro, Dr. Maurizio Infante, Prof. Massimo Roncalli
Istituto Clinico Humanitas - Irccs, Via Manzoni 56, 20089 Rozzano (Mi)

Lung cancer, the leading cause of tumor-related death, is a key example of a cancer for
which mortality could be greatly reduced throuhg the development of sensitive molecular
assay to be used in screening of high risk subjects, like heavy smokers. the prevalence of
specific molecular markers could approximate life time risk for developping lung cancer.
in our study we analyzed the frequency of point mutations of k-ras and p53 and promoter
methylation of p16, rassf1a and nore1a genes in formalin-fixed paraffin-embedded samples of sputum in male current and former heavy smokers older than 60 years.we found
no mutation of k-ras, supporting the idea that itís characteristic of developped cancer and
thus unuseful in early diagnostic. almost one alteration in p53 and p16 genes was detected
in 6,5% of analyzed subjects (50 of 773) in spite of no clinical and radiological evidence of
cancer. these patients have been enrolled in a follow-up study and one of them developped
lung cancer after 2 years. so, p16 and p53 are more suitable to be adopted in screening of
early stage lung cancer.
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DIFFERENCES IN THE TRANSCRIPTIONAL REGULATION OF PDGF RECEPTOR
BETA IN NEUROBLASTOMA
Daniel Wetterskog, Weiwen Yang and Keiko Funa.
Institute of biomedicine, Goeteborg University, Gothenburg, Sweden.

PDGF receptor beta (PDGFRB) is known to be conditionally regulated in the nervous
system, especially in late development and in the adult. It is also highly expressed in some
types of cancer. We therefore raised the question if neuroblastoma, being derived from
neural crest cells, had abnormal regulation of PDGFRB expression. Expression levels of
PDGFRB protein and mRNA decreased after serum stimulation in SH-SY5Y neuroblastoma cells similar to what we previously reported in NIH3T3. However, the IMR32
neuroblastoma showed stable levels of PDGFRB after serum stimulation. Using flow cytometry we followed cell cycle progression in the cell lines upon serum re-addition. The
two cell lines showed distinctly different profiles in their cell cycle progression. However,
when the cell lines were treated with the DNA damage-inducing agent cisplatin they displayed similar cell cycle profiles and the expression levels of PDGFRB decreased in both
cell lines. Since PDGFRB expression is known to be regulated by p53 family members we
did chromatin immunoprecipitation with antibodies against p53 family members at different periods after serum stimulation or treatment with cisplatin. Our results indicate that
p53, directly interacts with the PDGFRB promoter, regulating transcription of PDGFRB.
Differences between the two cell lines will be discussed.
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CHROMATIN MEDIATE REGULATION OF V(D)J RECOMBINATION
Grazini U., McBlane F.
European Institute of Oncology, Milan, Italy

Chromosomal V(D)J recombination generates antigen specific B and T cell receptors
during lymphocyte development. The imprecise joining of multiple genomic segments
generates functional antigen receptor genes. DNA recombination activity is targeted by
conserved recombination signal sequences (RSS), which are recognized by a complex
containing two lymphoid-specific proteins, RAG1 and RAG2. RAG expression and accessibility to the genome need to be tightly regulated: inefficient recombination results in immunodeficiency, while inaccuracies can result in oncogenic chromosome rearrangements.
RAG1 contains the catalytic domain involved in the generation of DNA breaks within
Immunoglobulin and TCR genes but how such activity is regulated in vivo is poorly understood. Using reconstituted chromatin templates and purified RAG proteins, we developed an in vitro approach to investigate the role of chromatin remodellers in modulating
RAGs accessibility to RSS. Our results show that RAGs themselves act as co-factors in
regulating accessibility to RSS in chromatin. Mutations or deletions of RAG1 N-terminus
or RAG2 C-terminus reduce their accessibility to RSS on chromatinized templates, suggesting they could directly interact with chromatin or chromatin remodelling proteins.
Moreover, we have identified novel targets for the E3 ubiquitin ligase activity of RAG1,
strengthening the prediction of RAG1ís active role in target site selection.
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CHEMORESISTANCE OF TUMOR CELLS LINKED TO MUTANT P53/P73 PROTEIN
COMPLEX
Olimpia Monti, Silvia Di Agostino, Ada Sacchi, Sabrina Strano and Giovanni Blandino
Dept. of Experimentaly Oncology, Regina Elena Cancer Institute, 00158-Rome Italy

Cancer might result from both the aberrant activation of oncogenes and the inactivation
of tumor suppressor genes. Among the latter, p53 is a considered a key tumor suppressor
gene that is inactivated by missense mutations in half of human cancers. Several in vitro
and in vivo evidences have shown that the resulting mutant p53 proteins gain oncogenic
properties favoring the insurgence, the maintenance, the spreading of malignant tumors
and the resistance to conventional anticancer treatments. One potential molecular mechanism underlying gain of function of mutant p53 consists of its ability to physically interact,
sequester and inactivate tumor suppressor proteins: The formation of these complexes
results in the severe impairment of p73-mediated transcriptional activity and apoptosis.
To establish a critical role of the protein complex mutant p53/p73 in the response of tumor
cells to anticancer treatment, we have engineered short synthetic peptides capable to disassemble that protein complex. Treatment of tumor cells bearing mutant p53 with the short
interfering peptides enhances cisplatin and doxorubicin-induced apoptotic response that
occurs through the transcriptional activation of apoptotic p73 target genes. Our findings
identify the protein complex mutantp53/p73 as a key target whose successfully overriding
might improve cancer therapy
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FRA-1 AND FRA-2 ARE ANTAGONISTS OF p53
Sara Piccinin*, Alessandra Grizzo*, Silvia Demontis*, Maura Sonego *, Michela Armellin *,
Marika Garziera *, Greg J.Hannonß and Roberta Maestro*.
*Experimental Oncology 1, CRO National Cancer Institute, 33081 Aviano ItalyßCold Spring Harbor Laboratory, 11724 Cold
Spring Harbor NY

Fra-1 and Fra-2 (Fos-related antigen 1 and 2) are nuclear proteins of the Fos family of transcription factors that, together with jun proteins, participate in the formation of the AP-1
complex. Although overexpression of Fra-1 and Fra-2 has been reported in a number of
human tumor types, their role in cancer development has only been marginally clarified.
Here we report that Fra-1 and Fra-2 are potent antagonists of the p53 pathway. Ectopic
expression of Fra-2, and in part Fra-1, render cells resistant to p53-mediated apoptosis and
growth arrest. This antagonism toward p53 is associated to a reduced induction of p53
following oncogenic insults. We provide evidence that Fra proteins enhance p53 degradation by promoting its ubiquitination. We are currently investigating the role of MDM2 in
Fra-induced p53 degradation. Our data support a role for Fra 1 and Fra-2 as important
modulators of p53 and suggest a crosstalk between AP-1 and p53 during apoptosis and
tumor development.
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IN VIVO EPIGENETIC PHARMACOTHERAPY AGAINST LEUKEMIAS
Soncini Matias, Saverio Minucci
European Institute of Oncology, Milan, Italy

The histone deacetilase inhibitor valproic acid (VPA) demonstrated to contrast leukemia progression in PML/RAR leukemic mice by inducing apoptosis via FAS and TRAIL
pathways selectively on leukemic blasts. We have demonstrated that another epigenetic
drug, 5 aza 2’deoxycytidine (DAC), which targets DNA methyl-transferases, significantly
increases leukemic mice survival in a comparable way to VPA. It induces in vivo apoptosis of leukemic blast and expression of the same Death Receptors pathways of VPA, and
provokes blast depletion in bone marrow and peripheral blood. TRAIL fundamental role
has been confirmed by in vivo siRNA. In vitro DAC demonstrated to be less selective than
VPA on leukemic blasts, but in vivo we didn’t noticed any strong negative effect on mice.
The combination of the two drugs synergizes both in vitro and in vivo further increasing
leukemic mice survival.
DAC and VPA both improve the all trans retinoic acid (ATRA, a differentiating drug)
antileukemic effect. Combination of DAC, VPA and ATRA is really effective, but showed
lethal myelosuppression in 66% of treated leukemic mice and in 50% of healthy mice.
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P63 PROTECTS THE FEMALE GERMLINE BY ELIMINATING DAMAGED OOCYTES
DURING MEIOTIC ARREST
Eun-Kyung Suh, Annie Yang, Ala H. Michaelis, Casimir Bamberger, Julia A. Elvin, Christopher
P. Crum, and Frank Mckeon

Meiosis in the female germline of mammals is marked by a prolonged oocyte arrest in
prophase of meiosis I prior to ovulation. During this long period of arrest, these postrecombination, primary oocytes are vulnerable to genomic damage. How DNA damage
is detected in oocytes is poorly understood but variably thought to involve p53. Here we
show that p63, and not p53, plays an essential role in oocyte death following DNA damage. Our data support a model whereby p63 acts in a conserved process of monitoring the
integrity of the female germline, while p53 functions are restricted to vertebrate somatic
cells for tumor suppression. These findings have implications for understanding the maintenance of germline fidelity, the significance of female meiosis therein, and the evolution
of tumor suppressor mechanisms.
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TRANSIENT AND REVERSIBLE EPITHELIAL TO AMEBOID TRANSITION IN
METASTATIC BREAST CANCER CELLS.
Silvia Giampieri and Erik Sahai,
Tumour Cell Biology laboratory, CRUK London Research Institute.

Metastasis is a multi-step process that requires tumour cells to become motile, enter and
exit the vasculature and successfully colonise a target organ. In order to directly study
this process we have used multi-photon intravital imaging of a metastatic breast tumour
model. By fluorescently labelling the cytoskeleton of the tumour cells we monitored the
behaviour of cells within the primary tumour and disseminated cells in the lymph nodes
of living mice. This has lead to the following observations:1) The majority of tumour
cells in metastatic primary tumour are non-motile and have anëepithelialí organisation.2)
Approximately 1% of cells in metastatic tumours are highly motile moving at speeds of
up to 15 micron/minute. These cells are localised to specific micro-environments within
the tumour and have an ëamoeboidí morphology, lacking distinct focal adhesions.3) Cells
preferentially metastasize to a peripheral region of local lymph nodes, where they cease to
be motile and revert to a more epithelial morphology.These observations help to account
for the frequent but puzzling phenomenon that metastases of human breast cancers can
have an epithelial appearance and suggest that transient and reversible changes in tumour
cell behaviour are crucial for the metastatic process.
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TRANSLATIONAL PHARMACOGENOMICS TO TAILOR CHEMOTHERAPY FOR NON
SMALL CELL LUNG CANCER
Francesca Toffalorio, IEO, Milan Romano Danesi, University of Pisa, Pisa, Filippo De Braud,
IEO, Milan

Lung cancer is a leading cause of mortality in the Western world. Most patients present advanced disease at diagnosis and chemotherapy treatment remains the standard approach.
Unfortunately, the efficacy of chemotherapy is still poor, with less than 25% response rate
in patients with advanced non small cell lung cancer (NSCLC) treated with a single agent.
Most antineoplastic compounds undergo cellular bioactivation to become pharmacologically active. Several enzymatic activities, involved in their biotransformation, show a significant inter-individual variability, leading to changes in efficacy and tolerability to the
chemoterapeutic agent. Pharmacogenomics is the science that examines the genetic basis
of variation in drug metabolism, drug targets, and transporters, providing the molecular
basis for rationally choosing the correct drug for the patient. We have previously established an approach to define the NSCLC pharmacogenomic profile by directly studying
microdissected tumor samples by quantitative PCR and DNA polymorphism analysis. In
particular, we have focused our attention on the following genes involved in drugs activity: deoxycytidine kinase (dCK), deoxycytidine deaminase (CdA), endo-5’-nucleotidase
(5í-NT), hENT and ribonucleotide reductase (RR) for gemcitabine, ERCC1 for cisplatin,
topoisomerase I and UGT1A for irinotecan, beta-tubulin for docetaxel or paclitaxel. Our
current study consists of patients with advanced NSCLC that undergo surgical biopsy and
then ìempiricî standard chemotherapy, irrespective of the pharmacogenomic profile. In
these patients, we identify and characterize gene expression profiles and threshold of gene
products that could be related to chemosensitivity and/or resistance to a given single drug.
Instead, in the second part, treatments will be tailored according to our ìtherapeutic efficacy assessmentî related to the pharmacogenomic profile in order to maximize response
to treatment and to improve overall survival.The aim of the project is to assess the criteria
for matching chemotherapy with the biological features of lung cancer in order to: 1) overcome the limitation of an empiric choice of the drug treatment administered 2) identify
the relationship between gene products that serve as predictive factors of drug activity
and predictive factors of tumor response 3) develop methods (i.e. monoclonal antibodies,
standard PCR) as tools to allow for such analysis to be performed on a routine basis in the
clinical setting.
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VALIDATION OF THE ANAPLASTIC LARGE CELL LYMPHOMA SIGNATURE
Roberto Piva, Elisa Pellegrino, Michela Mattioli, Luca Agnelli, Andrea Manazza, Francesco
Boccalatte, Giulia Costa, Antonio Neri, Roberto Chiarle, Giorgio Inghirami
Department of Pathology and Center for Experimental Research and Medical Studies (CeRMS), University of Torino; Laboratory
of Experimental Hematology and Molecular Genetics, Ospedale Maggiore IRCCS, Milano, Italy.

Anaplastic Large Cell Lymphomas (ALCL) represent a subset of lymphomas in which the
Anaplastic Lymphoma Kinase (ALK) gene is fused to several partners, most frequently
to the NPM gene. We have previously demonstrated that the constitutive expression and
phosphorylation of ALK chimeric proteins is sufficient for cellular transformation, and its
activity is strictly required for the survival of ALCL cells. In order to clarify the signalling pathways required for NPM-ALK-mediated transformation and tumour maintenance
we analyzed the transcriptomes of ALK positive ALCL cell lines through experimentally
controlled approaches in which ALK signaling was abrogated by an inducible ALKshRNA or by specific ALK kinase inhibitors. The combined analysis of NPM-ALK modulated genes by microarray gene expression profiling identified known and novel downstream targets grouped in the functional cluster of cell cycle and proliferation, adhesion
and migration, and in cytokine signaling. A small-scale genetic screening of positive hits
by shRNA and cDNA libraries identified candidate genes promoting (or interfering with)
growth and survival of tumour cells. Among these, we found that the expression of the
transcription factor C/EBP beta is indeed regulated by NPM-ALK activity. Functionally,
C/EBP beta participates in ALK-mediated transformation and sustains the survival of
ALK positive ALCL cells.
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A NEW ROLE FOR THE BROMODOMAIN-CONTAINING PROTEIN BRD7 IN
REGULATING P53 FAMILY ACTIVITIES.
Francesca Tocco1, Fiamma Mantovani1,2, Alessandra Rustighi1 and Gianni Del Sal1,2.
National Laboratory CIB, Padriciano, Trieste, Italy, and 2 Dept. of Biochemistry, Biophysics and Chemistry of Macromolecules of
the University of Triest, Triest, Italy
1

The tumour suppressor p53 and its homologues p73 and p63 constitute a family of transcription factors that play key roles in maintaining genomic stability and cellular homeostasis. despite the considerable knowledge on p53 activities, less is understood on the
mechanisms that dictate the specificity of its response, while much less is known about
the regulation of tumour suppressive activities of the other family members. the bromodomain containing protein brd7 has recently emerged as a common interactor of the p53
family members in a yeast two-hybrid screening performed in our lab. brd7 has been previously shown to bind acetylated histones through its bromodomain, and previous reports
support a role for this factor in regulating transcription. these evidences make it an appealing candidate for modulating the transcriptional activity of p53 family proteins. in fact, we
have observed that the ablation of brd7 leads to downregulation of p21 expression both in a
p53 dependent and independent fashion.it is our interest to analyze brd7 functions further,
in order to gain more insights on the mechanisms that govern the stress response of p53
family members, through regulating their recruitment to different promoters in response
to specific stimuli.
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ROLE OF RALP, A NOVEL SHC FAMILYíS MEMBER, IN MELANOMA PROGRESSION
Ernesta Fagiani, Giuseppina Giardina, Giovanni Germano, Micaela Quarto, Maria Capra, Lucilla Luzi and Luisa Lanfrancone.
European Institute of Oncology, Department of Experimental Oncology, Via Ripamonti 435, 20141 Milano

RaLP is a recently isolated member of the Shc family of adaptor proteins, that shares the
same modular organization (CH2, PTB, CH1 and SH2 domains). We have demonstrated
that it is a physiological substrate of various receptor tyrosine kinases. Analysis of RaLP
expression in normal adult tissues and in a panel of 350 primary tumors of different histological origin showed selected expression in melanomas. Moreover, during melanoma
progression RaLP is expressed in vertically growing and metastatic melanomas, but not in
nevi and radially growing melanomas, thus suggesting a role of RaLP in the invasive and
migratory phenotype of this tumor. Down-regulation of RaLP expression in melanoma
inhibits cell migration and induces apoptosis. Primary cultures of normal melanocytes
are not transformed by RaLP overexpression. Together, these data suggest that increased
expression of RaLP protein in metastatic melanomas is essential, but not sufficient, to
maintain a transformed phenotype. Analysis of RaLP expression during embryonic development reveals high levels of RaLP protein product in neural stem cells and migrating
melanoblasts, which decreases in the differentiated melanocytes. We propose that RaLP
is critical for the maintenance of the neuronal/melanoblast stem cell phenotype during
embryo development, and that this function might contribute to tumorigenesis when RaLP
is overexpressed in adult cells of melanocytic origin.
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TARGETING THE CELL CYCLE AND THE PI3K PATHWAY: A UNIVERSAL
STRATEGY TO REACTIVATE INNATE TUMOR SUPPRESSOR PROGRAMMES IN
CANCER CELLS?
Therese David-Pfeuty1*, Michel Legraverend2 , Odile Ludwig2, and David S. Grierson 2
Institut Curie-Recherche, 1UMR 146 and 2UMR 176 du CNRS, B‚timent 110, Centre Universitaire, 91405 Orsay Cedex, France

Corruption of the Rb and p53 modules provides a surfeit of Cdk activity and growth enabling oncogene-bearing cells to elaborate strategies to evade tumor-suppressive mechanisms. A universal means to palliate their deficiency in cancer cells might be therefore to
target both the activity of Cdks and their PI3K module, that regulates cell growth. Consistently, we observed that the potentiation of roscovitine-induced apoptosis by the PI3K
inhibitor, LY294002, and the killing efficacy of 16 purines decreased with increasing
corruption of the Rb and p53 modules. Furthermore, we found that purines differing by a
single substitution, which exerted little lethal effects on distant cell types grown on a rich
medium, could display widely-differing cytotoxicity profiles toward the same cell types
grown on a poor medium. This highlights that structurally related compounds may target,
beside the same Cdks, unique proteins or Cdks controlling unique biological functions
or competing for their interaction with therapeutically relevant Cdk targets. Therefore, in
the perspective of clinical development, tumor cell type-selective Cdk inhibitors should
be selected according to their toxicity in cell-based assays performed at a limiting serum
concentration, sufficient to suppress their interaction with undesirable crossreacting targets (whose range and concentration would depend on the cell genotype).
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A ROLE FOR RNA INTERFERENCE IN POLYCOMB MEDIATED TRANSCRIPTIONAL
SILENCING, INDEPENDENT OF CHROMATIN
Filippo M. Cernilogar1, Achim Breiling1, Axel Imhof2 and Valerio Orlando1.
1
2

Dulbecco Telethon Institute, Institute of Genetics and Biophysics IGB CNR, Via Pietro Castellino 111, 80131 Naples, Italy
Adolf-Butenandt Institut University of Munich Schillerstr. 44 80336 Munich, Germany

The Polycomb group (PcG) genes code for components of multiprotein complexes that
control epigenetic inheritance of gene silencing of tissue specific- and developmentallyregulated genes. The mechanisms underlying PcG repression are rather complex. These
appear to involve (i) posttranslational modification of histone octamer (ii) compaction
of chromatin fiber (iii) constitutive block of RNA Polymerase and (iv) sub-nuclear compartmentalization.Recent breakthroughs in gene regulation revealed an unforeseen link
between synthesis and degradation of non-coding RNA and control of gene expression
acting at the level of chromatin structure.We use the fruit fly Drosophila melanogaster
to investigate the role of PcG, RNAi, non-coding RNA in epigenome reprogramming.
Data will be presented in support of a novel, direct involvement of RNAi components in
transcriptional gene silencing acting in cooperation with PcG cell memory system in the
epigenetic control of homeotic genes, independent of chromatin.
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The role of sumo in the stability of diverse transcriptional 		
repressor complexes
Paula Babarovic and Susanna Chiocca
Department of Experimental Oncology, European Institute of Oncology20141 MilanITALY

Post-translational modifications of proteins have critical roles in many cellular processes
as they can cause rapid changes in the functions of preexisting proteins, multiprotein complexes and subcellular structures. One of recently discovered post-translational modification system is sumoylation. This modification involves four steps and different enzymes:
SUMO activating enzyme E1, SUMO conjugating enzyme E2 (UBC9), SUMO ligases
E3s and SUMO specific proteases. SUMO is emerging as a modifier for a large number of
proteins in many different pathways with diverse consequences. Available data currently
implicate SUMO in the regulation of protein-protein interaction, subcellular localization,
protein-DNA interactions and, in some cases, as an antagonist of ubiquitination. One of
the proteins known to be sumoylated is HDAC1 (Colombo et al., 2002), an important
component of a variety of transcriptional repressor complexes; such as Sin3A/HDAC,
REST/CoREST and NuRD complexes. Although findings have established the importance of HDAC recruitment to DNA through specific DNA-binding complexes, little is
understood on how the assembly or deacetylase activity of these complexes is regulated.
Until now phosphorylation of specific serine residues (S421, S423) has been implicated in
regulation of the complex assembly and activity. We would like to see what is the effect
of sumoylation in the same complex formation and activity. Preliminary results obtained
in our lab are indicating that also other protein subunits of the Sin3A-HDAC transcription
repressor complex are sumoylated.Furthermore, to understand the role of sumoylation on
HDAC1, we are using the fusion proteins approach. We obtained HDAC1wt, HDAC1 mutated in targeted SUMO sites (K444, K476R) and HDAC1 mutated in two phosphorylation
sites (S421,S423A) fused in frame with SUMO-1.Our preliminary results are pointing to
a model in which in the absence of a functional SUMO pathway, the proteins involved in
Sin3A/HDAC, REST/CoREST complex formation are impaired to bind to the other components of the complex and are more accessible to the degradation machinery.
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CHARACTERIZATION OF P87C3G, A NOVEL, TRUNCATED C3G ISOFORM THAT
IS OVEREXPRESSED IN CHRONIC MYELOID LEUKEMIA AND INTERACTS WITH
BCR-ABL.
Gutierrez-Berzal J, Castellano E, Martin-Encabo S, Gutierrez-Cianca N, Hernandez JM, Santos
E, Guerrero C.
Centro de Investigacion del Cancer, IBMCC, Universidad de Salamanca-CSIC, Campus Miguel de Unamuno, 37007
Salamanca, Spain.

C3G is a Crk binding protein showing transformation suppressor activity towards several
oncogenes through a GEF-independent mechanism. Here, we describe a novel C3G isoform, designated p87C3G, lacking the most amino terminal region of the cognate protein
that is to be overexpressed in two CML cell lines, K562 and Boff 210, both expressing
Bcr-Abl p210. p87C3G expression is also highly augmented in patients diagnosed with
chronic myeloid leukemia (CML) Ph+, in comparison with healthy individuals, and returns to basal levels after treatment with STI571. p87C3G coimmunoprecipitates with
both CrkL and Bcr-Abl in CML cell lines and coimmunoprecipitation between p87C3G
and Bcr-Abl was also detected in primary cells from CML patients. These interactions
have been confirmed by in vitro pull down experiments. The interaction between p87C3G
and Bcr-Abl involves the SH3-binding domain of p87C3G and the SH3 domain of Abl and
depends mostly on the first polyproline region of p87C3G. Furthermore, p87C3G is phosphorylated in vitro by a Bcr-Abl-dependent mechanism, probably in complexes with Hck.
These results indicate that p87C3G overexpression is linked to CML phenotype and that
p87C3G may exert productive functional interactions with Bcr-Abl signaling components
suggesting the implication of this C3G isoform in the pathogenesis of chronic myeloid
leukemia.
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CHARACTERIZATION OF C3G SUPPRESSION MECHANISM
Martìn-Encabo, S; Santos, E; Guerrero, C.
Centro de Investigacion del Cancer, IBMCC, Universidad de Salamanca-CSIC, Campus Miguel de Unamuno, 37007
Salamanca, Spain.

The guanine nucleotide exchange factor (GEF) C3G is an activator of Rap1, a non-oncogenic member of the Ras family. We have demostrated that C3G suppresses oncogenic
transformation induced by several oncogenes (Ras, c-Sis, v-raf, dbl y R-Ras) independently of its catalytic domain responsible of Rap1 activation. In Hraslys12-transformed
NIH3T3 overexpression of C3G or C3GDCat (mutant lacking the catalytic domain) inhibited Hraslys12-mediated phosphorylation of ERK without affecting the rest of the components of the Ras-ERK cascade. We have evidences that the fraction of C3G involved in
transformation suppression is restricted to the subcortical actin cytoskeleton as (i) mutant
C3GDCat localizes to this area and is not presente in the Golgi apparatus, (ii) C3G directly interact with actin through the SH3-domain (iii) the cytoskeleton disruption with
cytochalasin D reverts the C3G inhibitory effect on ERK phosphorylation. Also our results show that Ser/Thr phosphatase (PP2A), could be a possible mediator of the C3G suppressor activity. Overexpressed C3G and C3GDCat cells have more phosphatase activity
global and associated with phosphorylated ERK, the interaction between phosphorylated
MEK and PP2A is constitutive, PP2A is found in C3G inmunoprecipitates. Our hypothesis is that C3G may stimulate the binding of PP2A to MEK in the complexes where ERK
is located, favoring its dephosphorylation.
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DIFFERENTIAL GENE EXPRESSION PROFILE OF PANCREATIC ISLETS IN
GRF1-DEFICIENT MICE.
M. Arribas, A. Nuòez, J. Rivas and E. Santos.
Instituto de Biologia Molecular y Celular del Cancer, IBMCC (CSIC-USAL). University of Salamanca, 37007 Salamanca, Spain

The Grf gene family codes for guanine nucleotide exchange factors activating Ras proteins. Grf2 knockout mice do not show any phenotype. Grf1-deficient mice exhibit reduced body weight, hypoinsulinemia and reduction of beta-cell mass. We compared the
genomic expression profiles of wild type and Grf1KO pancreatic islets. Wild type and
Grf1KO RNA samples were hybridized to Affymetrix oligonucleotide microarrays. Pairwise or global statistical comparisons allowed identification of 29 differentially expressed
genes. qRT-PCR, western blot and inmunohistochemistry assays have been used to confirm the RNA expression changes previously identified. Functional classification of the
genes pointed to potential roles of Grf1 in calcium signalling in pancreatic beta cells. 14
genes were increased in Grf1 knockout islets, among them Slco1a6 (Solute carrier organic
anion transporter 1a6) and Gria (Glutamate receptor ionotropic 2) a regulator of intracellular calcium. The list of repressed genes identified, included Iapp (Islet amyloid polypeptide), a locus implicated in regulation of insulin secretion, and enzymes such as Gdpd3
(glycerophosphodiester phosphodiesterase domain containing 3) and Pah (phenylalanine
hydroxylase). Our data document the occurrence of specific transcriptomic changes in
pancreatic islets of Grf1 knockout mice and point to a unique functional role of Grf1 as
modulator of Ras activation in islet cells.
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MET ACTIVATION AND FUMARASE SUPPRESSION ACT SINERGISTICALLY IN
CONFERRING A MOTILE PHENOTYPE TO MOUSE EMBRYO FIBROBLASTS
Barbara Costa1, Luigi Ferrantino1, Marzia Armaro1 and Maria Flavia Di Renzo1
Laboratory of Cancer Genetics of the Institute for Cancer Research and Treatment (IRCC), University of Torino School of
Medicine, 10060 Candiolo, Italy
1

The role of MET in human tumor formation has been established after the discovery of
germline activating mutations in patients suffering from hereditary papillary renal cell
carcinomas. On the other hand MET activation by overexpression, is frequently found
in primary human cancers of specific histotype, including sporadic kidney carcinoma.
Although MET activation by either mutation or overexpression plays a crucial role in the
onset of kidney carcinoma other genetic or epigenetic events must contribute.
Papillary renal cell carcinomas are also associated to germline inactivating mutations of
the gene encoding the mitochondrial enzyme fumarate hydratase (FH). The mechanism
through which loss of FH function leads to tumor formation remains to be determined
although several findings suggest that mitochondria participation in apoptosis and proliferation control is critical. Aim of this work is to study the association between MET
activation and FH deficiency in cell transformation and tumor progression.
To this aim we used lentiviral vector to stably express, in primary cultured mouse embryo
fibroblasts, both an activated form of MET oncogene and a short hairpin RNA specific
for the FH. Results show that the concomitant MET expression together with the suppression of FH activity act synergistically in conferring motility to the cells, a property that is
peculiar of transformed cells.
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METHYLATION OF GSTP1 PROMOTER IN PROSTATE CANCER AS A TARGET FOR
COMBINATION TREATMENT OF HYPOMETHYLATING AGENTS AND 		
BROSTALLICIN
Maria Antonietta Sabatino, Massimo Broggini
Laboratory of Molecular Pharmacology, Departement of Oncology, Istituto Mario Negri, Milan, Italy

Human prostatic cancer is characterized by the methylation of GSTP1 promoter, explaining for the absence of the enzyme Glutathione-S-Transferase pi; this characteristic
is retained by the prostatic cell line, LNCaP.LNCaP cells have been treated with hypomethylating drugs, in order to re-express the GST-pi enzyme, important for the cytotoxicity of Brostallicin, whose activity depends on intracellular levels of glutathione/
glutathione-S-transferase-pi.Brostallicin alone,was inactive against LNCaP cells, (MTT
assay: IC50=250 ng/ml), while is active on LNCaP cells transfected with GST-pi cDNA
(IC50= 50ng/ml).5-aza-deoxycytidine resulted toxic on LNCaP cells and the activity of
the combination with Brostallicin could not be appreciated.The less toxic cytidine analog
Zebularine was used (100-125 microM) to pretreat LNCaP cells (96-120h) before treatment with Brostallicin; the cytotoxicity of the combination resulted significantly higher
than the single agents.GST enzymatic activity was detectable in cells treated with Zebularine, but not in the controls.Morover Zebularine was also well tolerated in vivo (on
SCID mice), in prolonged treatment.These results represent the basis for further studies of
this combination in vivo, and they could have important clinical relevance for treatment
of prostate cancer
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Biological activities of chemokines and their receptors in thyroid
cancer Rosa
Rosa Marina Melillo, IEOS, DBPCM, Napoli Italy
1
1

Valentina Guarino, 1Valentina De Falco, 2Fulvio Basolo, 2Pinuccia Faviana, 2Riccardo Giannini, 1Giuliana Salvatore, 1Tito Nappi,
Paolo Salerno, 1Massimo Santoro1 and Rosa Marina Melillo1

Istituto di Endocrinologia ed Oncologia Sperimentale del CNR G.Salvatore/Dipartimento di Biologia e Patologia Cellulare e
Molecolare, University Federico II, 80131 Naples, Italy, 2Dipartimento di Oncologia, Pisa, Italy.
1

Epithelial thyroid tumors include well differentiated papillary and follicular (PTC and
FTC), poorly differentiated (PDC) and anaplastic carcinomas (ATC). We showed that
transformation of thyroid cells with oncogenes typical of PTCs activates a transcriptional
program that includes the expression of chemokines, and of their receptors. Chemokines
were described originally to regulate the chemiotaxis of leukocytes into inflammatory
sites. Furthermore, chemokines can be secreted by tumor cells and recruit, into the tumor
site, inflammatory cells. To exploit the eventual role of these molecules in thyroid cancer,
we screened human thyroid cancer-derived cells and human thyroid tumor samples for the
expression of the chemokine receptors CXCR2 and CXCR4, and their ligands, CXCL1,
IL-8 and SDF-1. We found that both well differentiated (PTC) and undifferentiated (ATC)
thyroid cancers expressed the chemokine receptors CXCR2 and CXCR4. Most of the PTC
and some ATC-derived cell lines also secreted the chemokines CXCL1 and IL-8, but not
SDF-1. We show here that chemokines treatment of human thyroid cancer-derived cells
can mediate cell proliferation, apoptosis and chemoinvasive ability. Based upon these results, we are currently testing the possible use of small compounds with inhibitory activity
toward CXCR2 and CXCR4 as novel anti-cancer therapies for ATC.
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MASS SPECTROMETRY IDENTIFICATION OF CYCLIN B1 SERINE 133 AS UNIQUE
AND SPECIFIC PHOSPHO-SITE FOR POLO-LIKE KINASE1
Simona Rizzi
Nerviano Medical Sciences, Biotechnology, Nerviano - Milano Italy
SIMONA RIZZI, Barbara Valsasina, Sonia Troiani, Rosario Baldi, Henryk Mariusz Kalisz, Luisa Rusconi, Simon Plyte and
Antonella Isacchi.

Discovery Research Oncology, Nerviano Medical Sciences, 20014 Nerviano (MI) Italy
The Cyclin-dependent kinase 1 (Cdk1)/cyclin B1 complex plays crucial roles in eukaryotic
mitotic progression. During S phase and G2 the complex is mostly localized in the cytoplasm, but at the G2/M transition it translocates to the nucleus and this nuclear accumulation is promoted by the phosphorylation of four serine residues in Cyclin B1.Polo-like kinase 1 (Plk1) that plays different roles in the cell cycle and has been implicated in several
types of cancer, colocalizes with Cdk1/Cyclin B1 complex during late prophase and mitosis. It is also reported that Cyclin B1 is a good substrate for Plk1. To investigate which are
the major Plk1 phosphorylation site(s) on Cyclin B1, we in vitro phosphorylated recombinant Cyclin B1 with Plk1. Cyclin B1 resulted stochiometrically monophosphorylated by
Plk1 and MS/MS analysis showed that Serine 133 was the unique site of phosphorylation.
In addition, phosphorylation of Cyclin B1 with Plk2 and Plk3, two other members of the
Polo-like kinase family, showed only minor levels of phosphorylation at Serine 133. These
results suggest that phosphorylation of Cyclin B1 at Serine 133 is specific for Plk1, among
the Plk kinases, and could be a starting point to develop a specific Plk1 marker to follow
Plk1 activity in cells.
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Ubiquitination integrates EGFR signaling and attenuation
P.P. Di Fiore
IFOM, The FIRC Institute for Molecular Oncology, 20134 Milan, Italy.

Work in many laboratories in the past few years has established that monoubiquitination
(or oligo-ubiquitination) can function as a signaling device to establish protein:protein interactions with intracellular proteins (Ub receptors) harboring ubiquitin-recognition modules. The list of such modules includes now several domains and devices, such as UIM,
CUE, UEV, UBA and others. Thus, there are important similarities between the network
of Ub-mediated interactions and other extensively characterized networks similarly based
on post-translational modifications, such as tyrosine phosphorylation. Our lab is interested
in investigating how ubiquitination couples RTKs (receptor tyrosine kinases) with downstream pathways. We have shown previously that some RTKs, such as the EGFR, long
thought to be polyubiquitinated, are actually monoubiquitinated. We will now present
data showing that ubiquitination of the EGFR allows its targeting to a non-clathrin pathway of internalization, through its binding to UIM-containing proteins, such as eps15 and
epsin. Such a non-clathrin pathway might represent the preferred pathway for receptor
downregulation and degradation, while the clathrin pathway might be preferentially associated with receptor recycling to the cell surface and sustained effector signaling.
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HUMAN TUMOR ANTIGENS, SUCCESSFUL IMMUNOSURVEILLANCE AND
PROPHYLACTIC CANCER VACCINES
Olivera J. Finn, Ph.D.,
Department of Immunology, University of Pittsburgh School of Medicine, Pittsburgh, Pennsylvania, USA

Numerous shared human tumor antigens have been characterized and a large number of
them have been shown effective in preventing tumor growth in animal models. Based on
in vitro data and animal models, some have been tested as components of cancer vaccines
in Phase I and II clinical trials. We have previously reported on two shared human tumor
antigens, MUC1 and cyclin B1 (CB1), and on specific differences between their expression
on normal cells versus tumor cells. We have shown that these differences are key to their
immunogenicity and that in transgenic animal models, immune responses induced to their
tumor forms protect from tumor challenge. MUC1 has also been tested in several Phase
I/II trials by us and other investigators around the world. In order to pave the way for use
of MUC1 and CB1 cancer vaccines for cancer prevention, we have focused on obtaining
information and will report on the following topics: 1) Expression of these antigens on
cancer stem cells; 2) Expression of these antigens on premalignant lesions; 3) Evidence for
successful immunosurveillance of these antigens in spontaneous mouse tumor models; 4)
Evidence for successful immunosurveillance of these antigens in humans.
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Functional analysis of the BRCA Gene products
David M. Livingston
Dept. of Genetics, Dana Farber Cancer Institute, Boston, USA

BRCA1 and 2 are genes that, when inherited in a mutant form, predispose to breast and
ovarian cancer. The products of these genes are large, multifunctional proteins that concentrate in the cell nucleus and prepare cells to respond to genomic insults. How in molecular terms these molecules perform these complex and life preserving functions and
how these operations are translated into breast and ovarian cancer suppression are fundamentally important questions in the field. Efforts to address these questions and the results
thereof will be described in my lecture.
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A GENETIC SCREEN IMPLICATES MIRNA-372 AND MIRNA-373 AS ONCOGENES IN
TESTICULAR GERM CELL TUMORS
MATHIJS VOORHOEVE1, Carlos le Sage1, Mariette Schrier1, Ad J.M. Gillis, Hans Stoop, Remco Nagel1, Ying-Poi Liu1, Josyanne van Duijse1, Jarno Drost1, Alexander Griekspoor1, Eitan
Zlotorynski1, Norikazu Yabuta, Gabriella De Vita, Hiroshi Nojima, Leendert H.J. Looijenga and
Reuven Agami1
1

Division of Tumour Biology, The Netherlands Cancer Institute, Amsterdam, The Netherlands

Endogenous small RNAs (miRNAs) regulate gene expression by mechanisms conserved
across metazoans. While the number of verified human miRNAs is still expanding, only
few have been functionally annotated. To perform genetic screens for novel functions
of miRNAs we developed a library of vectors expressing the majority of cloned human
miRNAs and created corresponding DNA barcode arrays. In a screen for miRNAs that
cooperate with oncogenes in cellular transformation we identified miR-372 and miR-373,
each permitting proliferation and tumorigenesis of primary human cells that harbor both
oncogenic RAS and active wild type p53. These miRNAs neutralize p53-mediated CDK
inhibition, possibly through direct inhibition of the expression of the tumor-suppressor
LATS2. We provide evidence that these miRNAs are potential novel oncogenes participating in the development of human testicular germ cell tumors by numbing the p53 pathway, thus allowing tumorigenic growth in the presence of wild type p53.
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Suppression of p53 by Notch in Lymphomagenesis: Implications for
Initiation and Regression
Levi J. Beverly*, and Anthony J. Capobianco*
*The Wistar Institute, Molecular &Cellular Oncogenesis Program, Philadelphia USA PA 19104

Aberrant Notch signaling contributes to more than half of all human T-cell leukemias,
and accumulating evidence indicates Notch involvement in other human neoplasms. We
developed a tetracycline inducible mouse model (Top-Notchic) to examine the genetic
interactions underlying thedevelopment of Notch-induced neoplastic disease. Using this
model we demonstrate that Notch suppresses p53 in lymphomagenesis through repression of the ARF-mdm2-p53 tumor surveillance network. Attenuation of Notch expression
resulted in a dramatic increase in p53 levels that led to tumor regression by an apoptotic
program However, all tumorsrelapsed with rapid kinetics. Furthermore, by directly inhibiting the mdm2-p53 interaction by using either ionizing radiation or the novel small
molecule therapeutic Nutlin, p53 can be activated and cause tumor cell death, even in the
presence of sustained Notch activity.Therefore, it is the suppression of p53 that provides
the Achilles heel for Notch induced tumors, as activation of p53 in the presence of Notch
signaling drives tumor regression. Our study provides proof of principle for the rational
targeting of therapeutics against the mdm2-p53 pathway in Notch-induced neoplasms.
Furthermore, we propose that suppression of p53 by Notch is a key mechanism underlying
the initiation of T-cell lymphoma.
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AHSI S.p.A.
Beckman Coulter S.p.A.
Biosense S.r.l.
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Celbio S.p.A.
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AHSI S.p.A.
AHSI S.p.A.

Via Enrico Berlinguer, 18
20040 CORNATE D’ADDA MI
PI/CF 02481080964
tel. 039 6827.1
fax 039 6827500
info@ahsi.it
www.ahsi.it

AHSI offers a wide range of laboratory equipment, such as:
Multipurpose Tabletop Centrifuges, Floor Standing Centrifuges, High Speed Centrifuges and Ultracentrifuges.
Microbiology and CO2 Incubators, Ovens, Sterilizers, Stirrers, Thermoblocks.
Freezers and Ultrafreezers, Reach in Refrigerators, Blood Bank Refrigerators even automated,
Plasma Shock Freezers, Chambers for stability tests, Cold and Thermostatic Chambers even
prefabricated, Automatic Ice Maker.
Chemical and Laminar Flow Hoods. Safety Cabinets.
Design and supply of Laboratory Furniture, even turn-key projects.
Equipment monitoring.
Sample preparation system.
Microplate readers.
Room and equipment bio-decontamination system.
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BECKMAN COULTER S.p.A.
BECKMAN COULTER S.p.A.
Via Roma n. 108
20060 Cassina de’ Pecchi (MI)
Tel: 02/953921
Fax: 02/9516640
lbiagini@beckman.com
www.beckmancoulter.com

Beckman Coulter, Inc. is a leading manufacturer of biomedical testing instrument systems,
tests and supplies that simplify and automate laboratory processes. Spanning the biomedical
testing continuum—from pioneering medical research and clinical trials to laboratory diagnostics
and point-of-care testing—Beckman Coulter’s 200,000 installed systems provide essential
biomedical information to enhance health care around the world.
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BIOSENSE S.r.l.
BIOSENSE srl

Vicolo Valtellina 15
20092 Cinisello Balsamo – MI
Tel. +39-02-6125911
Fax +39-02-6125933
contact@biosense.it

Founded in 1996, Biosense is a key supplier of high technology solutions to researchers for several life science applications, covering the entire Italian market in this field.
Biosense offers a range of products for the molecular biology laboratory and high end equipment
for advanced bio-analytical applications such as SPR based Bio-molecular Interaction Analysis,
Biacore.
Products offered include custom synthesis of oligonucleotides and peptides, custom production
of polyclonal antibodies, consumables for qualitative and quantitative PCR, systems and software
for analysis of genotypes and bio-molecular interactions, equipment for preparation and analysis
of DNA and protein microarrays.
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BURDINOLA ITALIA S.r.l.
Head office:

Burdinola S. Coop
Ctra. Lekeitio, Km 53,5
48289 Amoroto Bizkaia Spagna
Tel. +34 94 6840766
Fax +34 94 6842005
www.burdinola.com

Italian’s branche:
Burdinola Italia s.r.l.
Via Lorenzo Valla, 16
20141 MILANO
Tel. 02-84742310
Fax 02-84742312
italia@burdinola.com

BURDINOLA : Laboratory planning, integration and installation specialist
Burdinola is constantly researching and developing solutions to improve life quality in laboratory environments
and research centres.
As a result a new work discipline has been introduced in laboratories: the SYSTEM OR-21.
An innovating approach obtained from professional team work in the areas of design and quality and from the
collaboration of users.
The firm has hallways been committed to environment and to safety.
Burdinola offers a wide range of customised products (technical furniture and fume cupboards) and solutions
which can be adapted to the many and varied requirements of new techniques in this special sector.
The System OR-21 offers technical and functional solutions which can be adapted to the client’s space and
organisation needs. The planning of the actual area to be furnished, is supplied to the technicians in charge of
the organization of the laboratory (architects, engineers,..).
Burdinola collaborates with the client in the definition of equipment and installation, providing designs and
solutions according to the latest needs in laboratories.

THERMO ELECTRON CORP.
Laboratory Equipment Division
Jouan Italia Srl
Strada Rivoltana
20090 Rodano (MI) Italy
+39 02 950591 - +39 02 95059368 fax
www.thermo.com

Thermo “Led” division offers integrated solutions for Sample preparation, Environmental
Control, Sample storage, Liquid handling , tips and consumables, as well as robotics.
A broad range of products is tailored for our Customers according to different fields
And different laboratorie and specific requirements s:
SAMPLE PREPARATION: Centrifuges for Clnical and research laboratories , Centrifugal evaporators and
Freeze dryers
ENVIRONMENTAL CONTROL: Ultra low freezer, CO2 incubators, Laminar flow cabinets, incubators, and ovens shakers
LIQUID HANDLING: Pipettes, tips, Microplates, copnsumables, Robotic Centrifuges, ntegrated solutions, automated Microplate solution etc
THIS IS WHAT WE OFFER TO OUR CUSTOMERS:
PROFESSIONAL SALES TEAM AND SALES SUPPORT, WIDE RANGE OF PRODUCTS FOR YOUR LABORATORIES, AFTER SALES AND SERVICE, DEMO
ON MONDAYS - IN THERMO ELECTRON OFFICES - RODANO WE CAN GET IN TOUCH WITH YOU TO
SHOW YOU OUR PRODUCTS AND THEIR APPLICATIONS ACCORDING TO YOUR NEEDS.

2nd IFOM-IEO Campus Meeting on Cancer

169

EXHIBITORS

CELBIO S.p.A.
CELBIO S.p.A.

Via Figino 20/22 - 20016 Pero (MI) Italy
Tel. +39.02.38195.1
Fax. +39.02.33913713
info.bio@celbio.it
www.celbio.it

Celbio S.p.A. was founded in 1983 to become an important referent for the scientific community
both in biotechnology and medical field. It is part of the Euroclone Group of Companies and is
located in Pero (Milan) on a 4000 sq.mt area.
Our Mission:
Our Mission include an intensive and ongoing scouting in the international market in order to
make available to the scientific community the most innovative products provided by the technological development after an accurate control to offer our customer a wide range of high quality,
innovative products with a high level of customer service.
Research & Development:
Celbio S.p.A. is the Italian partner of many world-wide leaders in biotech and medical fields. Two
separate sales networks, each one dealing with a specific segment of the market (Research
and Diagnostic), follow over 2000 customers, both private and public, spread all over Italy. Our
warehouse is equipped to guarantee the perfect conservation of the products.In order to further
improve the quality of its activities, Celbio established a Quality Assurance Department and obtained on June 6th 2003 the certification of its Quality System in conformity to UNI EN ISO 9001
(2000) released by the Certifying Auditor Dasa-Rägister S.p.A. in Milan.
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DIAGENODE SA.
Diagenode SA.

Avenue de l’Hopital, 1
B34, Tour GIGA, 3ème étage
4000 Liège
Belgium
Tel: +32 4 364 20 50
Fax: +32 4 364 20 51

Who are we?
Diagenode SA is a Belgian biotech company developing, producing and selling products for molecular biology research and diagnosis.
The company was founded in 2003 as a spin off of Liege University, and has one subsidiary,
Diagenode Inc, in Philadelphia Pennsylvania (USA).
The company focus mainly on 2 applications:
1. Epigenetics
2. Diagnosis identification and quantification of DNA target using DNA amplification methods
Diagenode has a strong R&D team dedicated to the development of innovative products.
We also collaborate with University in Belgium, France, Germany, Norway, The Netherlands and
Sweden.
Diagenode develops:
In epigenetics:
- Instruments for chromatin shearing
> The Bioruptor˙
- Kits
> ChIP Sonication Control kit
> DNA Methylation detection kit
- Antibodies - ChIPgrade
> TBP antibody
- Antibodies
RORß
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EPPENDORF S.r.l.
EPPENDORF S.r.l.
Via Zante 14
20138 Milano
Telefono 02.55.404.1
Fax 02.58013438
eppendorf@eppendorf.it
www.eppendorf.it

Eppendorf Italy is the Italian Branch of the International Eppendorf AG of Hamburg that work in
Biotechnology and Molecular Technology field. They are committed in the development and production of products that are used in the research labs, in the academic fields as well as in those
industrial, all around the world.
Eppendorf AG work in the most important markets: Europe, North America, Japan. All around
the world they have 2.000 employees as well as they have branches located in all most strategic
countries.
The main product lines are: DNA amplification and qPCR systems, high-throughput screening
systems (HTS), instrumentation for cell and liquid manipulation, centrifuges, high quality consumables for Sample Preparation.
In the next future, Eppendorf will proceed with the development of new products and biosystems
in order to support the research to become one of the main suppliers in the dynamic market of
the biotechnology
Many Italian Research Centers, besides to be end-users of our products, very often co-operate
with us and help our Mother Company in the development of new technologies.
Our main target remains to be more and more close to the research in order to help this world to
improve the standard of living human society.
Our motto is: Eppendorf, in touch with life !
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HISTO-LINE LABORATORIES S.r.l.
Histo Line Laboratories S.r.l.
Via Brembo,27
20139 Milano Italy
Tel: +39 0255230061
Fax: +39 0255012636
www.histoline.com
histoline@histoline.com

Histo Line Laboratories is a leader Company for Histology, Cytology, Immunohistochemistry, Cell
Biology and Molecular Biology products and Instruments since 1987. Our web site is a source
for technical information covering the areas like 1) Antibodies for research in cancer ,cell biology,
neuroscience, and cell signalling 2) Immunoassay reagents 3) An extensive clinical immunohistopathology product line of primary antibodies, detection system, CISH kits and probes ,tissue
microarrays, automatic immunostainer, and related reagents 4) Molecular Biology products &
service 5) Samples preparation products for electron microscopy 6) Polymeric microspheres for
diagnostic kits application, super magnetic microspheres for genomic & proteomic discovery tools
7) innovative system for separation of protein & peptide.
Visit our web site for complete product information at: www.histoline.com.
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MILTENYI BIOTEC S.r.l.
Miltenyi Biotec S.r.l.

Via Persicetana 2/D
40012 Calderara di Reno (BO)
Tel: +39 051 6460411
Fax: +39 051 6460499
www.miltenyibiotec.com
macs@miltenyibiotec.it

Miltenyi Biotec, founded in 1989, is a successful diversified biotechnology company with subsidiaries and distributors around the world.
Miltenyi Biotec developed MACS® Technology, the gold standard method in magnetic cell separation. The ease and speed of the procedure combined with high purity and yield are only two of
its many advantages. MACS Technology combines the use of MACS MicroBeads (nano-sized
superparamagnetic particles coupled to specific antibodies), patented MACS Columns, and
MACS Separators (strong permanent magnets).
The magnetically labeled cells are separated over a MACS Column placed in a MACS Separator.
They are retained on the column, while unlabeled cells pass through. These cells can be collected
as the unlabeled fraction. The retained cells are eluted from the MACS Column after removal from
the magnet.
The product portfolio – more than 500 products – offers integrated solutions for basic, biomedical,
and clinical research. Miltenyi Biotec develops, produces, and markets state-of-the-art products
and services for cell separation, cell analysis, cell culture, molecular biology, and clinical research
applications; for example, the CliniMACS® Cell Selection System.
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M-MEDICAL S.r.l.
M-Medical S.r.l.

Via Merendi 22
20010 Cornaredo MI
ITALY
Phone: ++39 02 93 991 228
Fax: ++39 02 93 991 393
import.ms@mmedical.dgroup.it
www.mmedical.it

The “partner” in your choice.
This is our motto.
This is our mission.
This is M-Medical.
We strive to be the point of reference within the research laboratories in the field of life sciences.
We provide a global service and selected products to meet our partners’ expectations of quality
and efficiency.
We bring knowledge of our field in all our dealings.
We give the commitment and the ability to provide today the tomorrow’s need of our customers.
We establish ethical and clear relationships in all our business.
These are the prerequisites we deem essential to perform our activity.
In order to continue to grow together as true “partners”.
M-Medical was established in 1981 as a diagnostic and research products distributor to the clinical and research laboratory market in Italy.
M-Medical is owned by D-Group and operates in Italy exclusively in the area of “Life Sciences”
products for research laboratories and is the Italian leader in the molecular biology, genetics and
cell biology business. We are proud to say that we have pioneered during the years the visibility
of important International companies active in the area of molecular biology and life sciences
products.
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QIAGEN S.p.A.
QIAGEN S.p.A

Via Grosio 10/10
20151 Milano
centralino 02 33430411
fax 02 33430426
www.qiagen.com

VISION
We create indispensable solutions that enable access to content from any biological sample.
MISSION
As the innovative market and technology leader, QIAGEN creates indispensable solutions that
set standards in enabling access to content from any biological sample.
Our mission is to enable our customers to achieve outstanding success and breakthroughs in
research, drug development, molecular diagnostics and applied markets. We thereby make improvements in life possible.
Our commitment to the markets we serve drives our innovation and leadership in all areas where
solutions for sample collection, stabilization, separation, purification, storage, handling and
processing are required.
The exceptional talent, skill and passion of our employees are key to QIAGEN’s excellence, success and value.
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ROCHE DIAGNOSTICS S.p.A.
Roche Diagnostics S.p.a.
it.biochem@roche.com
www.roche-applied -science.com

About Roche and the Roche Diagnostics Division
Headquartered in Basel, Switzerland, Roche is one of the world’s leading research-focused
healthcare groups in the fields of pharmaceuticals and diagnostics. As a supplier of innovative
products and services for the early detection, prevention, diagnosis and treatment of disease,
the Group contributes on a broad range of fronts to improving people’s health and quality of life.
Roche is a world leader in diagnostics, the leading supplier of medicines for cancer and transplantation and a market leader in virology. In 2005 sales by the Pharmaceuticals Division totaled 27.3
billion Swiss francs, and the Diagnostics Division posted sales of 8.2 billion Swiss francs. Roche
employs roughly 70,000 people in 150 countries and has R&D agreements and strategic alliances with numerous partners, including majority ownership interests in Genentech and Chugai.
Roche’s Diagnostics Division offers a uniquely broad product portfolio and supplies a wide array
of innovative testing products and services to researchers, physicians, patients, hospitals and
laboratories world-wide. For further information, please visit our websites www.roche.com and
www.roche-diagnostics.com or contact our own local representive at Roche Diagnositcs
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Frances Balkwill

Cancer Research UK
Translational Oncology Laboratory
Barts and the London Queen Mary’s School of Medicine & Dentistry
John Vane Science Centre
London, UK
Frances.balkwill@cancer.org.uk

Maria A. Blasco

Spanish National Cancer Center (CNIO)
Madrid, Spain
mblasco@cnio.es

Carlos Caldas

Cancer Genomics Program
Dept. of Oncology, University of Cambridge
Cambridge, UK
cc234@cam.ac.uk

Julio E. Celis

Institute of Cancer Biology
Danish Cancer Society
Copenhagen, Denmark
jec@cancer.dk

Carlo M. Croce

The Ohio State University,
Comprehensive Cancer Center
Columbus, USA
Carlo.croce@osumc.edu

Pier Paolo Di Fiore

Fondazione IFOM Istituto FIRC di Oncologia Molecolare
Milan, Italy
pierpaolo.difiore@ifom-ieo-campus.it

Giulio F. Draetta
Boston, USA

Olivera (Olja) J. Finn

Dept. of Immunology
University of Pittsburgh School of Medicine
Pittsburgh, USA
ojfinn@pitt.edu

Colin Goding

Marie Curie Research Institute
Oxted, Surrey, UK
c.goding@mcri.ac.uk

William C. Hahn

Dana-Farber Cancer Institute and Broad Institute
Boston, USA
william_hahn@dfci.harvard.edu

Ronald T. Hay

Centre for Interdisciplinary Research, School of Life Sciences, University of Dundee
Dundee, UK
r.t.hay@dundee.ac.uk

Peter Jones

UCS/Norris Comprehensive Cancer Center
Los Angeles, USA
jones_p@ccnt.hsc.usc.edu
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Michael Karin
S. Diego, USA

Jacqueline A. Lees
Boston, USA

David M. Livingston

Dept. of Genetics
Dana Farber Cancer Institute
Boston, USA

Alberto Mantovani

Istituto Clinico Humanitas
Rozzano, Milan, Italy
alberto.mantovani@humanitas.it

Jeffrey W. Pollard

Albert Einstein College of Medicine
New York, USA
pollard@aecom.yu.edu

Derek Radisky

Mayo Clinic Cancer Center
Griffin Cancer Research Bldg.
Jacksonville, USA
Radisky.Derek@mayo.edu

David M. Sabatini
Whitehead Institute
Cambridge, MA, USA
sabatini@wi.mit.edu

Charles J. Sherr

Dept. of Genetics & Tumor Cell Biology
Howard Hughes Medical Institute
St. Jude Children’s Research Hospital
Memphis, USA
Charles.sherr@stjude.org

Ramin Shiekhattar
Wistar Institute
Philadelphia, USA

shiekhattar@wistar.org

Thea D. Tlsty

Dept. of Pathology
Univesity of California, San Francisco
S. Francisco, USA
ttlsty@itsa.ucsf.edu

Inder M. Verma

American Cancer Society
The Salk Institute
San Diego, USA

Jeffrey Wycroff
New York, USA
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IMPORTANT ADDRESSES

Meeting Venue

IFOM-IEO CAMPUS
Via Adamello, 16
20139 Milan, Italy
Phone +39.02.574303200
Fax +39.02.574303231
www.ifom-ieo-campus.it

For General Information

Sabrina Frata
Events Coordinator for SEMM Foundation
IFOM-IEO Campus
Via Adamello, 16
20139 Milan, Italy
Phone +39.02.574303296
Fax +39.02.574303231
events@semm.it
www.semm.it

Organizing Secretariat

CQ Travel Srl
Via Pagliano, 3
20149 Milan, Italy
Phone +39.02.4804951
Fax +39.02.43911650
congress@cq-travel.com
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TOURISTIC INFORMATION ABOUT MILAN
Hotels of the MEETING
GRAND VISCONTI PALACE (4 star sup.)
Viale Isonzo, 14 - Milan, Italy
Phone +39.02.540341 Fax +39.02.54069523
www.grandviscontipalace.com
BEST WESTERN HOTEL MAJOR (4 star)
Viale Isonzo, 2 - Milan, Italy
Phone +39.02.55188335 Fax +39.02.55183140
www.bwhotelmajor-mi.it
HOTEL GARDEN (2 star)
Via Rutilia, 6 - Milan, Italy
Phone +39.02.55212838 Fax +39.02.57300678

TAXI in Milan
Phone 02/8585 - 02/4040 - 02/6767

ATM
In Milan all the public transportation is managed by ATM.
In the Milan area an integrated system enables users to travel with a single ticket or pass on all
urban and suburban routes. ATM provides different kinds of tickets for all needs: tourists, occasional users, workers, etc. (http://www.atm-mi.it)
ATM Information Office
For information on scheduling, routes, tickets and fares you can apply also to the information/
pass office at the Duomo metropolitan railway station (red and yellow lines)
ATMPOINT
Galleria del Sagrato, mezzanino stazione M1/M3 Duomo
from 7.45am to 8.15pm - Mondays to Saturdays (Sundays and public holidays excluded)
Toll-free number 800-80.81.81
from 7.30am to 7.30pm - Mondays to Sundays

Utilities

Touristic Information
A.P.T., Azienda di Promozione Turistica del Milanese
Via Marconi, 1 Milan – Ph. 02.72524301/2/3
www.milanoinfotourist.com
T.C.I., Touring Club Italiano
C.so Italia, 10 Milan – Ph. 02.85261
www.touringclub.it
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TOURISTIC INFORMATION

Banks
Banks in Milan are open Mondays-Fridays from 8.30 am to 1.30 pm and one hour in the afternoon
between 3.00/4.00 pm. Many banks offer the service where you can automatically change your
money through your credit cards.

Health
Free first aid services are available to all EU citizens who have a special form (E111) issued by
the health authority of their own home country. For no EU citizens we suggest to open a special
insurance for the duration of the trip in order to avoid the cost of possible medical treatments.
Medicines can only be bought at the pharmacy (“Farmacia”). They are identified by a red or green
cross.
They are opened from 8.00 am to 12.30 pm and from 3.00 pm to 7.00 pm.
Some of them area also opened at night.

Emergency numbers
Police - 113
Firemen - 115
Ambulance - 118
Traffic police - 02/77271
Malpensa airport - +39.02.74852200
Linate airport - +39.02.74852200
Lost luggage (Malpensa) - +39.02.58580069/70
Lost luggage (Linate) - +39.02.70124451

NOTES

NOTES

NOTES

NOTES

NOTES

