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Astoria Park Hotel

Viale Trento, 9
38066 Riva del Garda (TN), Italy
Phone +39 0464 576657
Fax +39 0464 521222
astoria@rivadelgarda.com
www.relaxhotels.it

Set in a small area of the Mediterranean, on the shores of one of Italy’s most beautiful lakes, the Astoria Centro Congressi has been conceived to host events of every
possible kind : from workshops to conferences, from fashion shows to Gala Dinners
and conventions.
The heart of the structure is the Sala Segantini which has large windows overlooking
the park and covered veranda.
A plenary room of 340 m2 which can seat up to 300 people and be “personalized” in
2, 3 or 4 modular rooms for 40 to 130 people.
In addition the Astoria Centro Congressi offers 9 business-offices which are ideal for
small work-groups or for secretarial use.
The most modern technology together with all the services of the adjacent 4-star
Astoria Park Hotel, Riva del Garda’s historical hotel which has been transformed into
a masterpiece of modern design : 118 rooms including several prestigious suites and
junior-suites, a park of 15.000 m2, lounge-bar, restaurant, outdoor and indoor swimming pools, wellness centre and private garage : all the necessary to guarantee an
unforgettable setting for any event.
Functionality and beauty.
These are the secrets of a perfect event.
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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 90
Fax: ++39 02 93 991 001
e-mail to info@mmedical.dgroup.it
Web site: 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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Promega
Promega Italia s.r.l.
Via Decembrio, 28 – 20137 Milano
Tel. 02 54 05 01 94
Fax 02 55 18 56 64
Numero verde 800 69 18 18
Info: it_custserv@it.promega.com
Info tecniche: it_techserv@it.promega.com
Web site: www.promega.com/it

Promega is a leader in providing innovative solutions and technical support to the life
sciences industry. Our 1.450 products enable scientists worldwide to advance their
knowledge in life science research, particularly in genomics, proteomics, and cellular
analysis. Our products are also used to support molecular diagnostics and human
identification.
Promega’s products are used primarily by scientists to understand the molecular
basis of life and potential mechanisms of disease, as well as to identify attractive
targets for drug development. Our products consist of kits and reagents as well
as Integrated Solutions for life sciences research and drug discovery. Integrated
Solutions provides customers with personal automation tools designed to increase
efficiency and improve confidence by combining instrumentation and reagents into a
comprehensive system.
Founded in 1978, Promega Corporation is headquartered in Madison, Wisconsin,
USA, with branches in eleven countries and over 50 global distributors, whereas
Promega Italia was founded in 1998 and is based in Milan.
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Vinci-Biochem

Via Ponte di Bagnolo, 10
50059 Vinci (Fi)
Ph. +39/0571/568147
Fax +39/0571/568132
www.vincibiochem.it
vb@vincibiochem.it

Vinci-Biochem is a rapidly growing company, incorporated in the beginning of 1999
as a partner of ALEXIS® Biochemicals.
Our “mission” is a constant improvement of our Efficiency, Competitiveness, Competence and Flexibility at the service of the Advanced Research in Italy.
Today Vinci-Biochem offers over 30.000 products from ALEXIS®, ACTIVE MOTIF®
and other 50 key manufacturers also due the partnership with AXXORA®. VinciBiochem is widely recognized among the most efficient and competitive suppliers of
Research Biochemicals in Italy. Antibodies, Biochemicals, Chemicals, Innovative Assay kits in different areas like Alzheimer, Angiogenesis, Apoptosis, Cancer Research,
Chromatin Immunoprecipitation, Cytokines, Flow Cytometry, Gene Regulation, Gene
Silencing, Genetic Diseases, Heart Diseasas, Immunohistochemistry, Immunology,
Infectious Diseases, Inflammation, Multidrug Resistance, Neuroscience, Nitric Oxide
& NOS, Obesity & Diabetes, Oxidative Stress, Parkinson, PARP & DNA Repair,
Phosphorylation Studies, Secondary Antibodies, Signal Transduction, Stem Cells
Research, TNF & TNF-R Superfamily, Transcription Factors, Ubiquitin / Proteasome.
Based in VINCI, area of Florence, VB covers all the Country both directly and
through a network of external sales Reps. Do not hesitate to call for any need or
information.
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Vision Engineering Ltd.
Vision Engineering Limited
Via Pelizza da Volpedo, 51
20092 Cinisello Balsamo MI
Tel +39 02 61293518
Fax +39 02 61293526
www.visioneng.it
E-mail: info@visioneng.it

Company Profile
Vision Engineering Ltd is a leading-edge manufacturer of ergonomic stereo and
biological microscopes. Since its formation in 1958, Vision Engineering has become
one of the world’s most innovative and dynamic microscope manufacturers, with offices across Europe, Asia and North America.
Engineers and scientists worldwide use our systems for a wide range of general
magnification, inspection and measurement application in both industrial and life science markets. More than 300,000 units have been installed worldwide to date.
In recent years, a substantial research and development programme has been the
key to success, ensuring that new and existing products are continually developed
to meet the needs of science and manufacturing. Vision Engineering continues to
lead the way in optical innovation and technology with new products and technology
continually under development.
Vision Engineering’s main manufacturing base is at Send near Woking in Surrey, UK.
Further commercial and assembly activities are carried out at a second site in Woking. Vision has a North American division, also has additional subsidiaries in Japan,
China, France, Germany, Italy and the Benelux countries, plus a network of over 120
stock holding and fully trained distributors servicing all other developed countries.
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Scientific Program

Scientific Program

Wednesday, January 24, 2007
h. 11.00/12.30

Registration and poster positioning (just for Poster Session I)

h. 13.00/14.30

Welcome lunch

h. 14.30/14.40

Opening remarks
Enrico Garattini, Istituto Ricerche Farmacologiche Mario Negri

Afternoon session (h. 14.40/18.30): Immunology
h. 14.40/15.20

Dawn Bowdish’s lecture, Glaxo Wellcome, Oxford, UK
“Fundamental Questions in Immunology”

h. 15.20/16.00

Round Table

h. 16.00/16.20

Laura Passerini, Univ. Vita Salute S. Raffaele, Milan, Italy
“Defective regulatory and effector T cell functions in patients
with OXP3 mutations.”

h. 16.20/16.40		

Rodrigo Hess, Univ. Vita Salute S. Raffaele, Milan, Italy
“Dissecting the anti-tumor immune response in transplanted
TRAMP mice.”

h. 16.40/17.00

Elisa A. Nigro, Univ. Vita Salute S. Raffaele, Milan, Italy
“IgE acts as an anti-tumor vaccination adjuvant.”

h. 17.00/18.30

Coffee break and Poster Session I

h.18.30/20.00 		

Workshop of the day: Imaging & Animal Models
Gimmi Ratto, Univ. of Pisa, Pisa, Italy
A Window With A View: Function And Form Studied By TwoPhoton Imaging In The Brain Cortex.” 			
Marina Mione, IFOM-IEO Campus, Milan Italy		
“Imaging Cell Migration In Live Zebrafish”		
Manolis Fanto, Univ. Vita Salute S. Raffaele, Milan, Italy
“Living the High-Fly Life of a Top Model”

h. 20.30

Dinner

h. 22.00

Poster positioning for Poster Session II
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Thursday, January 25, 2007
Morning session (h. 9.00/13.00): Cancer Biology
h. 9.00/9.40		

Mariano Barbacid’s lecture, CNIO, Madrid, Spain
“A New View of the Mammalian Cell Cycle”

h. 9.40/10.30		

Round Table

h. 10.30/12.00

Coffee break and poster session II

h. 12.00/12.20

Francesca De Santis, IFOM-IEO campus, Milan, Italy
“p21 gene expression: the role of the oncogenic protein PML/
RARalpha.”

h. 12.20/12.40

Carmen J. Tartari, Istituto Nazionale Tumori, Milan, Italy
“Characterization of the molecular mechanisms governing autoactivation of the catalytic domain of the Anaplastic Lymphoma
Kinase.”

h. 12.40/13.00

h. 13.00/14.30

Silvia Zecchini, IFOM-IEO campus, Milan, Italy
“The crosstalk between NCAM and CAV-1 in ovarian carcinoma
progression.”
Lunch

Afternoon session (h. 14.30/15.30): Cancer Biology
h. 14.30/14.50

Alessandro Gardini, IFOM-IEO campus, Milan, Italy
“Transcriptional regulation by acute myeloid leukemia fusion
proteins: a genome-wide approach.”

h. 14.50/15.10		

Loris De Cecco, Istituto Nazionale Tumori, Milan, Italy
“Gene expression profile of tamoxifen-treated carcinomas”

h. 15.20/15.30

Barbara Felice, IFOM-IEO campus, Milan, Italy
“Exploring transcriptional diversity as a source of new cancer
biomarkers discovery
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h.18.30/2(h. 15.30/17.30): Molecular & Cellular Biology Part I
h. 15.30/15.50		

Ylli Doksani, IFOM-IEO campus, Milan, Italy
“Mechanisms responding to DNA double strand breaks during
S-phase”

h. 15.50/16.10

Sofia Francia, IFOM-IEO campus, Milan, Italy
“Telomere and Telomerase Modulation by the Mammalian
Rad9/Rad1/Hus1 DNA-Damage-Checkpoint Complex.”

h. 16.10/16.30

Coffee break

h. 16.30/16.50

Mariaelena Pistoni, IFOM-IEO campus, Milan, Italy
“RLP-A and RLP-B: two novel GTPse proteins”

h. 16.50/17.10		

Fabio Sessa, IFOM-IEO campus, Milan, Italy
“Mechanism of Aurora B activation by INCENP and inhibition by
Hesperadin”

h. 17.10/17.30

Hanako Tsushima, IFOM-IEO campus, Milan, Italy
“EH network in C. elegans : yeast two hybrid to genetic interactions”

h. 18.00/19.00

Workshop of the day: Scientific Editing
Pier Giuseppe Pelicci, IFOM-IEO Campus, Milan, Italy

h. 20.30

Social Dinner
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Friday, January 26, 2007
Morning session (h. 9.00/11.30): Neurobiology
h. 9.00/9.40

Pamela Shawn’s lecture
Academic Neurology Unit, University of Sheffield, (Section of Neuroscience, Div.
of Genomic Medicine, School of Medicine and Biomedical Sciences) Sheffield, UK

h. 9.40/10.30		

Round Table

h. 10.30/10.50

Manuela Basso, IRF Mario Negri, Milan, Italy
“Mutant SOD1 aggregation in spinal cord of amyotrophic lateral
sclerosis mice: proteomic characterization of the insoluble fraction”

h. 10.50/11.10

Francesca Maltecca, Univ. Vita Salute S. Raffaele, Milan, Italy
“Severe motoneuron defects and neurite growth impairment in
murine models mutant in AFG3L2, the paraplegin-mate of the
mitochondrial m-AAA complex “

h. 11.10/11.30

Daniela Castelletti, IFOM-IEO campus, Milan, Italy
“Increased ethanol consumption and resistance in eps8
nullmice: actin-related underlying molecular mechanisms.“

h. 11.30/11.50

Coffee break

(h. 11.50/13.30): Molecular & Cellular Biology Part II
h. 11.50/12.10

Barbara Oldrini, IFOM-IEO campus, Milan, Italy
“Identification of the monoubiquit-ome: 1st approach”

h. 12.10/12.30

Luis C Fernandez-Diaz, IFOM-IEO campus, Milan, Italy
“A Prep-1 null mutation is embryonic lethal at E7.5, lacking tissues of the embryonic lineages”

h. 12.30/12.50

Simona Buelli, IRF Mario Negri, Bergamo, Italy
“Loss of factor-H dependent complement regulation mediates
proximal tubular cells dysfunction on protein overload”

h. 12.50/13.10

Francesca Santoni de Sio, Univ. Vita Salute S. Raffaele, Milan,Italy
“Critical parameters of lentiviral vector-mediated gene transfer
into human hematopoietic stem cells”

h. 13.10/13.30

Alexandros Xynos, Univ. Vita Salute S. Raffaele, Milan, Italy
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“Myogenic potential of hematopoietic stem cells”
h. 13.30/15.00

Lunch

Afternoon session (h. 15.00/16.30): Science & Society
h. 15.00/15.40

Edoardo Boncinelli’s Lecture, Milan, Italy
“Promoting Science”		

h. 15.40/16.30

Round Table

h. 16.30/16.40

Giorgio Scita, IFOM-IEO Campus
Closing remarks

h. 17.00

Departure to Milan
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Oral Presentations

January 24, 2007 					IMMUNOLOGY, lecture

xxxxxxxxxxxxx
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IMMUNOLOGY, oral presentations				

January 24, 2007

DEFECTIVE REGULATORY AND EFFECTOR T CELL FUNCTIONS IN PATIENTS
WITH FOXP3 MUTATIONS
L. Passerini [laura.passerini@hsr.it]
M. Battaglia, S. Allan, C. Sartirana, E. Gambineri, M. Levings, M.G. Roncarolo and R.
Bacchetta.
San Raffaele Telethon Institute for Gene Therapy.

IPEX (Immune Dysregulation, Polyendocrinopathy, Enteropathy, X-linked) is an
autoimmune disease caused by mutations of the transcription factor FOXP3.
In FOXP3null mice, lethal autoimmunity develops due to lack of CD4+CD25+
regulatory T (Tr) cells. In IPEX, a correlation between mutations of FOXP3 and
absence of CD4+CD25+ Tr cells has not yet been demonstrated. We characterized
four IPEX patients and we found that (i) FOXP3 mutations do not necessarily
abrogate protein expression; (ii) in the presence of mutated FOXP3 the proportion
of CD4+CD25+ Tr cells was normal, but they display impaired in vitro suppressive
activity; (iii) impairement of Tr functions is associated with defects in IL-2 production
by effector T (Teff) cells upon TCR-mediated activation. We therefore investigated
the role of IL-2 in the regulation of FOXP3 expression and suppressive activity of
normal CD4+CD25+ Tr cells. We observed that IL-2, IL-7 and IL-15, STAT5-signaling
cytokines, but not IL-4 sustain FOXP3 expression in cultured CD4+CD25+ Tr cells.
Furthermore, CD4+CD25+ Tr cells kept in culture in the presence of IL-2, but not IL-4,
maintained in vitro suppressive activity. Overall our results suggest that the defect
in IL-2 production observed in IPEX patients might contribute to Tr cell dysfunctions.
Moreover, we observed that STAT5-signaling cytokines were also able to induce
FOXP3 expression in activated CD4+CD25- Teff cells, further sustaining a possible
role for FOXP3 in the function of Teff cells.
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DISSECTING THE ANTI-TUMOR IMMUNE RESPONSE IN TRANSPLANTED TRAMP
MICE	
Rodrigo Hess [hessmichelini.rodrigoandres@hsr.it]
Matteo Bellone and Anna Mondino							
										
San Raffaele Scientific Institute, Milan, Italy.

We have investigated anti-tumor immune responses in the TRansgenic
Adenocarcinoma Mouse Prostate (TRAMP) mice. These mice express the large T
antigen (Tag) and as a result they invariably develop prostate cancer (PC). In TRAMP
mice, Tag is expressed marginally in the thymus and in the prostate gland before
puberty, and over-expressed in the transformed prostate tissue. TRAMP mice
older than 10 weeks of age appear tolerant to the tumor as they fail to mount an
anti-Tag immune response and are unable to respond to a tumor-specific vaccine.
Allogeneic Hematopoietic Stem Cell Transplantation (HSCT) has been previously
used for the treatment of hematological malignancies, and the Graft-versus-HostDisease (GvHD), mediated by donor T cells recognizing host tissues, often correlates
with a Graft-versus-Tumor (GvT) effect. We thus evaluated the possibility to break
tolerance to PC and restore immune-competence in TRAMP mice by performing
non-myeloablative HSCT. We transplanted female HSC (f-HSCT) into male TRAMP
mice to take advantage of the minor histocompatibility male antigen HY, a tissue
specific minor antigen able to elicit GvHD and GvT effects. Transplanted mice were
also vaccinated with Tag and HY specific vaccines to favor the development of antitumor responses. The immune responses to Tag and HY were traced in lymphoid
organs by flow cytometry and the clinical outcome of the treatment was evaluated
by immunohistochemistry of prostate-derived tissues. We also evaluated the use of
female TRAMP mice, which express Tag in the thymus, as donors to determine the
importance of high affinity T cells in the anti-tumor immune response. Our results
indicate that the combination of HSCT and vaccination results in curative anti-tumor
immune responses and favourable clinical outcomes in TRAMP mice.
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January 24, 2007

IgE ACTS AS AN ANTI-TUMOR VACCINATION ADJUVANT			
Elisa A. Nigro [nigro.elisa@hsr.it]
Elisa Soprana, Giulia Di Lullo, Anna Brini, Luca Vangelista & Antonio G. Siccardi
San Raffaele Scientific Institute, Milan, Italy; Department of Biology and Genetics, University of Milan,
Milan, Italy

IgE contributes to anti-parasitic immunity and determines allergic manifestations.
Despite its well known roles, IgE acts with unexpected anti-tumor potency in designed
animal models. This effect could be driven by the recognition and activation of IgE
high affinity receptor (FcεRI), present (in mouse) on mast cells and basophils. FcεRI
activation, leads to cell degranulation with mediator release, probably causing the
development of a strong local inflammation at the tumor site, with cell killing and tumor
antigen cross-priming. By targeting IgE on MVA-infected tumor cells, we exploited IgE
adjuvanticity in anti-tumor vaccination. Recently, we found that the IgE-driven antitumor effect is lost in FcεRI knock-out mice, demonstrating the crucial role played
by FcεRI. In order to favour the anti-tumor vaccine adjuvanticity versus the intrinsic
anaphylactogenic potential of IgE, we plan to use IgE in a membrane-bound form. In
fact, studies by this group revealed that human membrane IgE (mIgE) binds and fully
activates FcεRI, also in absence of antigen. Engineering MVA to obtain recombinant
MVA-mIgE, capable of infecting tumor cells and induce cell surface expression of
mIgE, represents our ultimate strategy. By using mice knock-in for human FcεRI,
we will perform our experiments with human IgE. These mice represent an ideal
background to study the immune system recruitment by human IgE in the context of
human FcεRI cell expression, a fundamental step towards a clinical application of our
strategy.
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January 24, 2007

TRANSGENIC ZEBRAFISH TO STUDY CELL MIGRATION AND SUBCELLULAR
ORGANELLE DYNAMICS
Marina Mione
Danila Baldessari, Gianluca Deflorian, Gilda Nappo and Cristina Santoriello
Zebrafish Group, Ifom Firc Institute of Molecular Oncology, Via Adamello, 16, 20139 Milan, ITALY

Zebrafish transgenic lines are a great tool to follow the migration, differentiation and
homing process of different cell groups. Here we will illustrate the power of this model
using the morphogenesis and migration of neuronal subpopulations marked by the
expression of fluorescent proteins under the control of specific neuronal promoters. In
addition, our interest in understanding cell migration in development and disease has
brought us to develop tools that allows for direct observation of cytoskeleton dynamics
during migration. Cell migration is controlled by internal and external signals, resulting
in highly dynamic and localized remodeling of the cytoskeleton, cell-cell interactions
and cell-substrate interactions. Imaging offers a powerful approach to understand
the relation between signals and cellular effectors during migration: this approach is
even more informative if applied to an entire living organism where cellular diversity
and organ formation provide a ground to observe diverse cell migration activities.
To visualize the behaviour of the cytoskeleton and intracellular organelles during
migration of different cells and to provide a basis for the screening of alterations in
these structures we have generated a number of zebrafish transgenic lines where
intracellular organelles and cytoskeletal components are labeled by fluorescent
markers.
We have studied the dynamic localization of these fluorescent proteins in differente
cell types during early developmental stages and in organogenesis, using fast image
acquisition at the confocal microscope and time-lapse analysis. We will present
several examples of these observations and discuss the use of these lines in
mutational analysis, drug screening, and pharmacogenomics.
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LIVING THE HIGH-FLY LIFE OF A TOP MODEL					

Manolis Fanto									
										
		
Univ. Vita Salute S. Raffaele, Milan, Italy

The choice of an experimental model is a most important decision when addressing a
scientific question. Over the years it has become evident that a multiplicity of models
are necessary to unveil complex biological phenomena and genetically amenable
invertebrates such as Caenorabditis elegans and Drosophila melanogaster have
given an extraordinary contribution to this aim. Their specific advantage over other
systems is the ability to fast dissect intricate networks of genes that govern a given
process.
Drosophila is perhaps the best characterised multicellular organism and thanks to
its unique combination of simple handling, complex tissue organisation and most
advanced genetics it has allowed outstanding progresses in our understanding of
how heredity is organised in the genome, the development of a multicellular organism
takes place and of all signal transduction pathways present in animals. Nowadays
Drosophila is not only an excellent system for developmental biology, but it is used
proficiently as a model for human genetic diseases and cancer, opening up the
possibility of new routes to drug discovery in vivo.
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POSTER SESSION I

MC1

the monoubiquitin-ome: a double purification procedure for a
proteomic identification.
Elisabetta Argenzio - elisabetta.argenzio@ifom-ieo-campus.it
Barbara Oldrini and Simona Polo				
IFOM, the FIRC Institute for Molecular Oncology, Via Adamello 16, 20139, Milan, Italy

At present it is well known that ubiquitin (Ub), when covalently bound as a single
moiety to a substrate protein in the ATP dependent process called monoubiquitination,
is able to reversibly regulate several cellular pathways. Our goal is the identification
of the specific proteins that become monoubiquitinated after different treatments
in mammalian cells and we are addressing this issue using affinity purification and
mass spectrometry technique.
The idea was to take advantage of a double tag for the purification procedure and
for this reason we created a Flag-His6-Ub expression construct. To overcome
unregulated overexpression of Ub that have non physiological and toxic effects,
we used a TET-on inducible system. We generated stable clones inducible with
doxocycline and we set up the conditions to purify the target proteins by denaturing
nickel chromatography and anti-Flag immununopurification. Purified proteins will be
subsequently identified by reverse phase chromatography and LC-MS/MS analysis.
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January 24, 2007

MC2

CHARACTERIZATION OF NEWLY IDENTIFIED HUMAN REPLICATION ORIGINS		
			
Banfi S. - stefania.banfi@ifom-ieo-campus.it
Dellino G.I., Cesaroni M., Segalla S., Brozzi A., Luzi L., Pelicci P.G.		
IFOM-IEO Campus, Milan.

Transmission of genetic information from one cell generation to the next requires
the accurate duplication of the genome. Only in the budding yeast S.cearevisiae
replication origins have been identified, while in mammals they are more difficult
to define, since chromatin structure and epigenetic features are of fundamental
importance for origin selection and activity. To study how the genetic and the
epigenetic environment can determine origin usage and can regulate replication
initiation, it is necessary to identify and characterize DNA sequences that serve
as replication origins in mammals. We have developed a novel strategy to identify
human replication origins based on ultracentrifugation in equilibrium density gradient
of fragmented cross-linked chromatin. Our preliminary results show that known
replication origins are enriched in high density fractions, due to their peculiar physical
properties. Furthermore replication and other nuclear proteins have specific bouyant
densities, depending on the chromatin structures they interact with. To identify new
replication origins we use the high density fractions to probe tiled oligonucleotide
microarrays containing the human genomic DNA
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A YEAST-BASED GENETIC SCREEN TO UNCOVER A NOVEL ROLE OF EPSINS IN
CELL VIABILITY
Cristina Bartocci - cristina.bartocci@ifom-ieo-campus.it
Marco Foiani and Pier Paolo Di Fiore 					
IFOM, Via Adamello 16, 20139, Milan, Italy

Epsins play an important role in receptor-mediated endocytosis in mammalian cells.
A series of evidence also supports a role for these proteins in linking the endocytic
process to signalling networks. While single ablation of either epsin1 or epsin2 is
viable, double KO mice are embrionically lethal. Similarly, Saccharomyces cerevisiae
cells lacking either of the highly conserved epsins, Ent1p and Ent2p, are viable, while
double deletion cells are unviable. The portion of either protein sufficient for viability
is the one containing the ENTH domain at the N- terminus. Deletion of the UIMcontaining C-terminal portion, while impairing endocytosis, does not affect viability.
Thus it is possible to distinguish two different functions of yeast epsins, carried out by
distinguishable portions of the protein, one involved in internalization, the other in cell
viability, independent of endocytosis. In order to elucidate the cellular role of epsins
in proliferation, I undertook a genetic screen with a yeast centromeric cDNA library,
to identify genes that, once overexpressed, are able to rescue the lethality of the
ent1ent2 double mutant. A screen of 25.000 clones yielded 28 positive cDNAs. None
of these genes, except for Ent2 itself-fished out once- is able to rescue the endocytic
defect of the mutant, thus confirming their link with epsins beyond endocytosis. A
conspicuous fraction of the positive clones consists in genes coding for ribosomal
proteins and proteins involved in ribosome biogenesis. Recent evidence links
trafficking to translation, and indeed the ent1ent2 double mutant displays a defective
incorporation of 35S-labeled methionine. I am investigating whether any of the
positive clones is able to rescue this defect, thus providing a link between epsins and
translation.
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GENERATION AND CHARACTERIZATION OF A TRANSGENIC MOUSE MODEL FOR
UROMODULIN-ASSOCIATED DISORDERS
I.Bernascone - bernascone.ilenia@hsr.it
G.Casari, L.Rampoldi						
Molecular genetics of renal disorders Unit, Dulbecco Telethon Institute c/o DIBIT, San Raffaele Scientific
Institute, via Olgettina 58, 20132 Milan

Uromodulin, also known as Tamm-Horsfall protein, is the most abundant protein in
human urine. It is exclusively expressed by epithelial cells of the thick ascending limb
of the loop of Henle and by distal convoluted tubule of the nephron. Mutations in the
uromodulin gene lead to Medullary cystic kidney disease type 2/ Familial juvenile
hyperuricemic nephropathy. They are autosomal dominant renal disorders characterized
by impairment of urine concentrating ability, tubulo-interstitial fibrosis, cysts at the
cortico-medullary junction and progressive renal failure. The aim of the present project is
the generation and characterization of a transgenic mouse model for mutant uromodulin
by using the conditional TET-OFF system. We obtained 9 FVB transgenic founder mice
that were bred to F1 generation. Southern blot analysis was carried out on founder mice
DNA to assess the transgene copy number and on F1 generation mice to verify the
germ-line transmission of the transgene. We are currently investigating the transgene
expression profile by RT-PCR, Western blot analysis and immunofluorescent staining on
F1 animal kidney samples. Renal function will be assessed by measuring physiological
parameters such as creatinine clearance, urine osmolality, serum and urine levels
of creatinine, uric acid, electrolyte concentrations. We will also analyse the level of
uromodulin excreted in 24h urine samples.
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THE LIFE SPAN DETERMINANT GENE P66SHC CONTROLS ADIPOCYTE
DIFFERENTIATION AND FAT TISSUE DEVELOPMENT
I.Berniakovich - ina.berniakovich@ifom-ieo-campus.it
M.Giorgio and PG.Peliccci
European Institute of Oncology, FIRC Institute of Molecular Oncology, Milan-Italy			

P66Shc was the first gene identified whose mutation prolongs life span without defects
in mammals (1). Several evidences, reported in the last years, have demonstrated
that p66Shc is involved in stress response and in the regulation of intracellular redox
balance. More recently p66Shc has been found to catalyze the formation of hydrogen
peroxide by mitochondrial respiration through a redox reaction with cytochrome c
(2). However the means of p66Shc to accelerate aging are still unclear. Fat tissue is
supposed to be determinant in aging because of its role in the energetic storage,
hormonal secretion and thermoregulation. Indeed many genetic models of altered life
span, including invertebrate, rely on alteration of fat tissue. Here we report that p66Shc
plays an important role in the control of adipocyte differentiation both in vitro and in
vivo. Primary adipocytes isolated from white or brown fat tissue of p66Shc null mice are
significantly impaired to differentiate in vitro. Furthermore fat tissue and overall body
weight are significantly reduced in p66Shc null mice. Strikingly p66Shc null mice did not
accumulate fat and did not increase weight upon high fat diet. The consequences of
the function of p66Shc in fat tissue for degenerative disease and aging are discussed.
(1)
(2)

Nature (1999)402:309-13.
Cell (2005)122:221-33
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ESTABLISHING HOW RELIABLE CROSS-LINKED PEPTIDES ARE IDENTIFIED
BY MASS SPECTROMETRY FOR THE STRUCTURAL ANALYSIS OF PROTEIN
COMPLEXES
Dario Borsotti* - dario.borsotti@ifom-ieo-campus.it
Juri Rappsilber**
*IFOM, Via Adamello 16, 20139, Milan, Italy; **Wellcome Trust Centre for Cell Biology- University of
Edinburgh

Cross-linking in conjunction with mass spectrometry can be used to yield structural
information on protein complexes. Unfortunately, cross-linked peptides give more
complex fragmentation spectra than normal peptides, making the interpretation of
their spectra more challenging. Traditional tools of peptide identification cannot be
used directly to address this problem. Therefore, we have developed an automatic
procedure to interpret the spectra of cross-linked peptides. Briefly, our software
matches the fragmentation dataset versus a list of potential cross-linked peptides
and sorts the hits on the basis of a new scoring system (More details can be found
on the poster presented during the PhD meeting 2006). Manual validation shows
that our software tool succeeds in identifying cross-linked peptides on the bases
of fragmentation spectra. The next two steps in having a reliable tool are: (1) to
determine in an objective way how reliable the matching process works and (2) to
further improve the specificity of the matching. The scoring system is influenced by
the way the algorithm is constructed, the way peaks are selected inside the spectra
and what ion series are considered. In order to evaluate its robustness and specificity
we choose as discriminating parameter the False Positive Rate (FP) of the matching
count. As test system we used the HEC1-Nuf2 complex dataset (ref. Alessio Maiolica,
“Protein-protein interaction by mass spectrometry”), picking peaks in different ways
and searching forward and decoy fasta Database (reversed) to establish the cut-off
at 5% FP. The scoring system is influenced by the way the algorithm is constructed,
the way peaks are selected inside the spectra and what ion series are considered.
In order to evaluate its robustness and specificity we choose as discriminating
parameter the False Positive Rate (FP) of the matching count.
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NATURAL CIS-ANTISENSE OF HUMAN TUMOR SUPPRESSOR GENES		
										
									
Alessandro Brozzi - alessandro.brozzi@ifom-ieo-campus.it
Pier Giuseppe Pelicci and Lucilla Luzi					
IFOM-IEO-CAMPUS, Via Ripamonti 435, 201414, Milan, Italy.					

A fraction of prokaryotic and eukaryotic genomes are composed of transcripts
complementary to other endogenous RNAs. These transcripts are termed natural
antisense transcripts (NATs) and can be transcribed in cis from opposing DNA
strands at the same genomic locus or in trans from separate loci, such as in the case
of microRNAs. Cis-antisense transcripts are important regulators as well affecting
a range of processes including transcription, imprinting, DNA methylation and RNA
splicing, editing and degradation.
Our research focused on a set of 250 human tumor suppressor genes created thought
a literature mining work and correlated with sequence-related information. At least
one intron spanning antisense transcript was present in 20% of the tumor suppressor
dataset. The intron spanning feature provides the highest confidence level to assign
respective DNA strand of origin. Automated CDS assignment and manual annotation
showed that potential coding antisense transcripts are prevalent. The agreement
between human and mouse antisense pairs was near 50% of the pairs. This high
conservation rate represents an added value to their possible functional implications.
Our analysis suggests that the presence of antisense transcription involving cancer
related genes’ loci is a not ignorable phenomenon and antisense transcription could
represents a possible molecular mechanism involved in gene expression regulation
in cancer. Based on results coming from in silico analysis, a broad experimental effort
is on going on a panel of cancer samples to assess validity of this hypothesis.
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SOX 18 INITIATES LYMPHANGIOGENESIS IN MICE					
										

A. Caprini - andrea.caprini@ifom-ieo-campus.it
F. Orsenigo, M. Francois, B. Hosking, A. Conti, L. Zanetta, F. Breviario, G. Balconi, P.
Koopman, E. Dejana
IFOM-FIRC Institute of Molecular Oncology, 20139 Milan, Italy.

The lymphatic system is essential for normal physiology and plays a key role in cancer
mortality by providing the major route for tumour metastasis. However, the molecular
signals that control commitment of embryonic endothelial cells to the lymphatic
pathway remain obscure. Genetic studies in mice have identified the homeobox
gene Prox1 as a master regulator of lymphatic endothelial cell fate. Here we show
that the HMG domain transcription factor SOX18 is necessary for normal lymphatic
development, is sufficient to induce differentiation of lymphatic endothelial cells and
acts by directly regulating transcription of Prox1. Mice carrying the dominant-negative
Sox18 mutation ragged-opossum (RaOP) showed edema correlating with defects in
lymphatic patterning. Over-expression of SOX18 in ES cells stimulated expression
of lymphatic endothelial markers including Prox1 and promoted transdifferentiation
from vascular to lymphatic endothelial cells. Chromatin immunoprecipitation, in vitro
DNA binding assays and reporter assays in transfected cells showed that SOX18
binds to the Prox1 promoter and directly controls its expression. Moreover, Prox1
expression was abolished in RaOP/RaOP embryos, confirming that SOX18 regulates
Prox1 expression in vivo. Our results position Sox18 at the nexus controlling the
lymphangiogenic switch during embryonic development.
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UNDERSTANDING THE ROLE OF MPH1, A DNA HELICASE THAT PHYSICALLY
INTERACTS WITH SGS1 AND SRS2 HELICASES, IN PREVENTING DNA
RECOMBINATION AT DAMAGED REPLICATION FORKS.
Walter Carotenuto - walter.carotenuto@ifom-ieo-campus.it
Irene Chiolo, Marco Foiani, Giordano Liberi 				
FIRC institute of molecular oncology

DNA helicases control all the fundamental DNA metabolism processes and several
inherited cancer-prone diseases have been associated to inactivation of such enzymes.
A well-known example is represented by Bloom’s, Werner’s and Rothmund-Thomson’s
genome instability syndromes that are caused by the lack of one member RecQ
helicase protein family. In budding yeast, Sgs1, the sole RecQ helicase, cooperates
with the UvrD Srs2 DNA helicase in preventing the accumulation of recombination
intermediates at damaged replication forks. Interestingly, the deregulation of DNA
recombination is a molecular hallmark of several genome instability syndromes.
Our recent findings indicate that Sgs1 and Srs2 physically interact each other and
with Mph1 DNA helicase, which human orthologue is inactivated in Fanconi Anemia
genetic disorder characterized by genome instability and cancer predisposition. We
are currently investigating the functional ralationships among Mph1, Sgs1 and Srs2 in
regulating DNA recombination during the replication of a damaged templated.
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EFFECT OF DIOXIN ON BONE CELL PROTEOME					

D. Carpi - carpi@marionegri.it
R.Pastorelli.
IRFMN.							

2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD), the most toxic and biologically active
member of the dioxins, is an endocrine disrupting environmental pollutant that, among
other effects, might affect bone tissue. In order to analyze the possible disturbance
of the osteogenic process evoked by TCDD, we are applying a proteome approach
to investigate the extent to which exposure to TCDD alters osteoblasts proteome
profile at different time points in a model of in vitro osteogenic differentiation of rat
mesenchymal stem cells. Biochemical markers of osteoblastic differentiation were
also analysed. Analysis of differential protein expression in the total cell lysate of
untreated and TCDD-treated cells has been carried out using two-dimensional gel
electrophoresis, computerized gel image, in-gel digestion and mass spectrometry
(LC/MS-MS). Here preliminary proteomic data are reported. Overall, nine protein
species showed a statistically significant change in abundance as a result of seven
days TCDD exposure. The expression of various proteins related to the cytoskeleton
was decreased by TCDD. On the contrary, some proteins involved in mitochondrial
energy pathways were up-regulated following TCDD. Interestingly, TCDD induced the
expression of a calcium/phospholipids–binding protein, which might play an important
role in osteoblast function. Therefore the cell culture model used is sensitive to TCDD
and would be useful for studying the still unknown mechanisms of TCDD-induced
bone effects. These results suggest that some of the identified proteins might be
new molecular target responsive to TCDD during osteoblastic differentiation and
proliferation.
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IDENTIFICATION OF TWO POLYPROLINE DOMAINS IN POLYCYSTIN-1: SCREENING
FOR INTERACTION TO SH3 DOMAINS
Casanova A. - casanova.ariel@hsr.it
Boletta A.
Universita Vita-Salute San Raffaele – DiBiT Istituto Scientifico San Raffaele; Milano, Italy

Autosomal Dominant Polycystic Kidney Disease (ADPKD) is characterized by bilateral
renal cyst formation. Polycystin-1 (PC-1), the gene product of PKD1 responsible for
85% of all cases, is a large (520kDa) non-tyrosine kinase receptor, whose ligand(s)
and function are largely unknown. We have identified, using a public protein analysis
database, two highly conserved putative polyproline domains in the intracellular
C-terminus of PC-1 predicted to bind the Sh3 domain of Grb2 and the regulatory
subunit p85 of PI3Kinase respectively. We used an overlay assay screening to test
whether these polyproline domains interact with SH3 domains. We have identified
32 molecules displaying strong binding capacity. Among these the whole Grb2
family was positive. We confirmed by in-vitro binding assay (GST pull-down) that
Grb-2 interacts with PC-1 wt, but not with a mutant in which a central-proline in the
predicted polyproline domain is changed to leucine. We believe this interaction is
particularly interesting because we find that overexpression of PC-1 in MDCK cells
results in a down regulation of the MAPK pathway and up-regulation of PI3K activity.
In this context Grb2 may play a key role in these pathways. Currently we are trying
to determine if Grb2 is involved either in the down-regulation of MAPK and/or in the
up-regulation of PI3K activity.
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ROLE OF PARAPLEGIN/AFG3L2 COMPLEX IN MITOCHONDRIAL METABOLISM AND
DYNAMICS
Cassina L.* - cassina.laura@hsr.it
Maltecca F., Bardinella L., Rotondo G., Atorino L., Casari G.
*San Raffaele Scientific institute, Milan

Paraplegin is a ubiquitous nuclear-encoded mitochondrial metalloprotease. It was
identified because its inactivation leads to a neurodegenerative disorder, hereditary
spastic paraplegia, affecting axons of the distal portions of the longest motor
and sensory axons of the CNS. What is the role of this protein in mitochondrial
metabolism? Why neuronal cells are selectively affected by the loss of this protein?
Our studies on wild type and HSP patients’ primary fibroblasts demonstrated that
paraplegin assembles with its homologous protein AFG3L2 in the mitochondrial inner
membrane. These two proteins form a high molecular weight complex that is aberrant
in HSP patients’ cells. The loss of this complex causes a reduction in respiratory
complex I and an increased sensitivity to oxidant stress. We are currently generating
new cellular models by RNA interference to achieve the knockdown of paraplegin
expression. In particular, we will generate a human neuronal cell line depleted of
paraplegin to understand the role of this protein in the cells that are mostly affected
by its absence, namely neurons, where mitochondrial defects may result in nonfunctional synapses and axonal degeneration. We will analyse the role of paraplegin
in mitochondrial dynamics since there are evidences of its involvement in the
regulation of mitochondrial morphology. Actually mitochondria are extremely dynamic,
changing their size and shape through frequent fusion and fission in response to cell
environment, cellular differentiation, or pathologic conditions. Furthermore, findings
of HSP-causing mutations in proteins involved in trafficking dynamics point the
attention on transport mechanism in neurons with long axons. Accordingly, a role of
mitochondria in these processes could be hypothesized.
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INTEGRATION PREFERENCES OF γ-RETROVIRAL AND LENTIVIRAL VECTORS IN
HUMAN HAEMATOPOIETIC CELLS
Claudia Cattoglio* - cattoglio.claudia@hsr.it
A. Recchia, S. Sartori, G. Facchini, A. Miccio, G. Ferrari, F. Mavilio
*

Gene Therapy Program, Istituto Scientifico H. San Raffaele, Milano, Italy

Integration of γ-retroviral and lentiviral vectors follows non-random patterns in
mammalian genomes, with a common preference for active chromatin regions but a
different propensity to integrate nearby promoters. Such preferences increase the risk
of deregulation of genes surrounding the integration site (insertional mutagenesis).
The molecular basis of the preference of RV pre-integration complexes is poorly
understood. Here we investigate the effect of vector design on the integration
preferences of MLV- and HIV-derived RV vectors in the context of human CD34+
haematopoietic stem/progenitor cells. In both vector frameworks, we compare three
different designs, differing in their LTR configurations. The first design maintains
wild type LTRs, the second one carries a deleted U3 region (SIN), while in the third
one the U3 enhancer is replaced by erythroid specific enhancer elements. Finally,
the MLV U3 enhancer was swapped into an HIV LTR in a LV vector context. For
each vector, 200-400 integration events were collected and mapped onto the human
genome. Integration sites were analyzed by a series of parameters (gene density,
gene activity, integration hot spots). Our data confirm substantial differences in
the integration properties of MLV- and HIV-based vectors in haematopoietic cells,
while indicating that LTR modification affects the normal RV integration pattern. This
suggests that vector design may have an impact on the safety characteristics of RV
vectors in clinical applications.
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A ROLE FOR HMGB1 IN THE MAINTENANCE OF GENOME STABILITY			

Barbara Celona - celona.barbara@hsr.it
Alessandra Agresti and Marco E. Bianchi				
Chromatin Dynamics Unit, San Raffaele Scientific Institute

High Mobility Group Box-1 (HMGB1) is a highly abundant and evolutionarily conserved
non-histone chromatin component with the ability to bind and bend DNA. The protein
is involved in fundamental nuclear processes including chromatin remodelling,
transcription, replication, V(D)J recombination, and DNA transposition. Recent work
has shown that mammalian HMGB1 and its related yeast proteins, Nhp6A/B, can
play important roles in maintaining genome stability. In yeast cells Nhp6A/B loss
leads to hypersensitivity to DNA damaging agents, shortened lifespan and genomic
instability. Likewise, mouse embryonic fibroblasts (MEFs) lacking Hmgb1 exhibit
high levels of aneuploidy, spontaneous chromosome aberrations and higher rates of
damage after UV irradiation than wild-type controls. Hmgb1-/- MEFs display a variety
of mitotic defects including abnormally shaped spindles, lagging chromosomes and
chromatin bridges at anaphase. We assess by Comet Assay and FACS analyses
that Hmgb1-/- cells accumulate more DNA damage and proliferate at a slower rate
than wild-type cells in culture. At present we are testing a microRNA-adapted shRNA
(shRNAmir), designed against the 3’ UTR of human HMGB1, to reproduce the Hmgb1/- environment in HeLa cells. This system will help us to understand the effects of
an acute loss of the protein on chromosome segregation, cell cycle progression,
DNA damage and repair, thus providing new insights into the molecular mechanisms
underlying its genome-protective role.
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GENOTOXICITY OF VIRAL VECTOR INTEGRATION IN A TUMOR PRONE
HEMATOPOIETIC STEM CELL TRANSPLANTATION MODEL
Cesana D. - cesana.daniela@hsr.it
Montini E., Sergi Sergi L., Di Serio C., Doglioni C, von Kalle C, and Naldini L.
TIGET-HSR

Insertional mutagenesis represents a hurdle to successful gene therapy and mandates
for sensitive pre-clinical assays of genotoxicity. Cdkn2a-/- mice are defective for p53
and Rb pathways, and are susceptible to a variety of cancer-triggering genetic lesions.
We developed an in-vivo genotoxicity assay, based on transplantation of Cdkn2a-/hematopoietic stem cells treated or not with prototypical retroviral (RV) and lentiviral
(LV) vectors. In our rationale if RV or LV treatment is genotoxic, transplanted mice will
show a significantly earlier tumor onset. Using this strategy, we have demonstrated
that RV transduction triggers an acceleration of tumor onset dependent on LTR
activity and integration at known proto-oncogenes and cell cycle genes. On the
contrary, LV did not affect tumor onset, despite the higher integration load in all
hematopoietic lineages. To dissect the role in lymphomagenesis of the RV LTRs and
the different integration site selection of each vector, we tested: a GFP-expressing RV
with enhancer-deleted LTRs (SIN-RV) and containing a moderate promoter in internal
position; a GFP-expressing LV with a strong RV-like enhancer-promoter within the
LTRs or in internal position. We found than the presence of the strong RV-LTRs in
the LV backbone leads to dramatic acceleration of tumor onset. Interestingly, the SIN
RV, even in absence of strong LTRs, is able to accelerate lymphomagenesis. Our
data show that both the type of genetic elements and the integration site selection
significantly influence the vector safety profile. The described model provides an
important tool to compare the risk of insertional mutagenesis of different integrating
vectors and a platform to test safety improvements in vector designs.
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FUNCTIONAL CHARACTERIZATION OF NEW ARYLSULFATASE A MUTATIONS:
RELEVANCE FOR GENOTYPE-PHENOTYPE CORRELATION IN METACHROMATIC
LEUKODYSTROPHY
M. Cesani* - martina.cesani@hsr.it
F. Fumagalli, M. Amendola, A. Capotondo, F. Benedicenti, L. Sergi Sergi, L. Naldini, M.
Sessa, A. Biffi
* Università Vita-Salute San Raffaele, via Olgettina 58 20132 Milano

Metachromatic leucodystrophy (MLD) is a rare autosomal recessive metabolic disorder
caused by deficiency of arylsulfatase A (ARSA), an enzyme involved in sulfatides
metabolism. MLD is usually classified according to the age of onset, with more
severe symptoms and disease progression in younger patients. The occurrence of a
correlation between ARSA gene mutations, age of onset and disease progression has
already been shown for the most common MLD-causing mutations, which however
account for only a subset of MLD alleles. ARSA gene sequencing in 26 MLD patients
allowed us to identify 21 rare mutations, 9 of which are new. Through the analysis
of these molecular data and reevaluation of the existing literature, we confirmed the
existence of a correlation between genotype and phenotype also in the case of rare
mutations. To evaluate the functional implications of the new alterations we identified,
three of them were further analyzed; two already characterized mutations were used
as controls. Patients’ ARSA cDNA containing the new alterations was inserted in a
3rd generation lentiviral vector (LV) under the human phosphoglycerokinase (PGK)
promoter. Mutated ARSA-LV were used to transduce HeLa cells, using a standard
wild-type ARSA-LV as reference, and ARSA activity was measured on cells 2
weeks after transduction. Residual enzymatic activity of the new alterations well
correlated with the severity of patients’ phenotype. Reversion of the mutant cDNAs
restored enzyme activity, demonstrating them to be disease-causing. These data
indicate that the functional evaluation of newly identified ARSA mutations might
provide fundamental information to be used for more precise genotype-phenotype
correlations.
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BIOINFORMATIC DATA ANALYSIS OF TILED OLIGONUCLEOTIDE MICROARRAY TO
IDENTIFY HUMAN REPLICATION ORIGINS						

Matteo Cesaroni - matteo.cesaroni@ifom-ieo-campus.it
S. Banfi, A. Brozzi, L. Luzi, S. Segalla, G. Dellino, P.G. Pelicci. 		
IFOM-IEO campus, via Adamello 16, Milano; matteo.cesaroni@ifom-ieo-campus.it

Chromosome replication is controlled by the interaction of an initiator protein
or complex with target sites in the genome, called origins, to effect melting of the
DNA helix and eventual loading of the replication machinery at or near these sites.
Replication of chromosomal DNA depends on the stage of development, growth
condition or cell transformation status. Each replicon contains one functional origin
that identifies the site where replication initiates. We have set up a new strategy to
isolate a population of DNA fragments enriched with human replication origins from
equilibrium density gradients. The DNA purified from specific fractions of the gradient
has been then hybridized on high-density oligonucleotide (probe) custom array,
create by NimbleGen System. To analyze raw data we developed perl and R scripts
that allow us to compute numeric and graphical results. Each origin-capture DNA
material (peak) is defined as multiple probes that are genomically located close to
one other (neighbor effect) and a raw score is assigned. To associate a p-value to
these sites, a windows of user-defined size moves stepwise along the tiled region,
centering at every probe. Hybridization signals of probes within each window are
tested by χ2 analysis to determine if the windows contains a higher than expected
number of probes above the defined threshold. The resulting output can be easily
visualized in R or imported into the UCSC Genome Browser. The goal of this analysis
is to use computational analysis for high-throughput mapping of human replication
origin to find possible correlation between the position of newly identified origins and
genome function and structures.
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UNDERSTANDING KINETOCHORE ARCHITECTURE					

Filiz Civril - filiz.civril@ifom-ieo-campus.it
Andrea Musacchio
IFOM-IEO campus, Via Adamello, 16, 20139 milano

Kinetochores are multiprotein complexes that play an essential function in sister
chromatid segregation by serving as scaffolds for spindle-microtubule binding.
Kinetochores assemble dynamically onto centromeric DNA from many subcomplexes.
Even the simplest kinetochore that of Saccharomyces cerevisiae, is estimated to
consist of around 60 different proteins. Little is known at present with concern to
the architecture of kinetochores. This study aims to contribute to the understanding
of kinetochore architecture by trying to characterize the structural and functional
properties and binding partners of four different human kinetochore proteins. Namely,
these are: Zwilch, ZW10 and ROD (abbreviated as RZZ complex) and their possible
core kinetochore interactor Zwint-1. The RZZ complex is essential for correct
execution of mitosis, and its mutational inactivation has been linked to the occurrence
of aneuploidy (aberrations in chromosome numbers), one of the most frequent
features of solid tumors. I am developing in vitro and in vivo approaches on Zwint-1
and on the RZZ complex to understand their architecture, mechanism of function, and
interaction partners. My analyses include structural studies on the individual proteins
and on relevant complexes, which will be carried out mainly by X-ray crystallography
and electron microscopy. I also try to address classical structure-function questions
related to the localization and specific kinetochore function of the RZZ complex.
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ENDOTHELIAL CELL - CELL JUNCTIONS: VASCULAR ENDOTHELIAL CADHERIN
AND THE CONTROL OF ENDOTHELIAL BEHAVIOR
Conti A. - annarita.conti@ifom-ieo-campus.it
Taddei A., Breviario F., Lampugnani M.G., Dejana E.
IFOM – Via Adamello 16 – Milan

Endothelial cell-cell junctions play a critical role in vascular organization and
endothelial homeostasis. In particular, they restrict cell proliferation and protect cells
from apoptosis. Vascular Endothelial-cadherin (VE-cadherin) is a key component of
the adherens junctions. We observed that, compared with wt endothelial cells (ECs),
VE-cadherin ko ECs in confluent conditions are not contact inhibited and are as
highly susceptible to apoptotic stimuli as sparse wt ECs. A microarray experiment
(Affymetrix platform) was designed to investigate the role of VE-cadherin in the
regulation of ECs phenotype through changes in gene expression. We compared VEcadherin positive and null murine ECs, in sparse and confluent culture conditions. We
identified 2 subsets of genes under the control of VE-cadherin expression alone and
8 under the control of VE-cadherin expression and clustering. VE-cadherin clustering
in confluent cultures is able to up-regulate the transcription of a set of endothelialspecific genes, suggesting that VE-cad expression and clustering might contribute
to the specification of ECs. The most dramatic up-regulation is shown by Claudin 5,
one of the main constituents of TJs in endothelial cells. Published results suggest that
the transcription factor FOXO1 might be a negative regulator of Claudin 5. Moreover
the FOXO transcription factor family has been reported to bind β-catenin. We are
therefore investigating the role of FOXO1 and β-catenin in this pathway of regulation.
The molecular mechanism hypothesized for Claudin 5 regulation might be a general
mechanism of VE-cadherin to modulate gene expression. We also are investigating
the possible role of the clustering of a non endothelial-specific cadherin, N-cadherin,
in the behavior of VE-cadherin ko confluent cells.
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IDENTIFICATION OF MARKER GENES FOR THE EARLY DIAGNOSIS OF BREAST
TUMORS WITH LYMPH-NODE METASTASIS
Giovanni d’Ario - giovanni.d’ario@ifom-ieo-campus.it
Stefano Confalonieri, Pier Paolo Di Fiore

The risk of axillary metastasis following primary breast tumors has been shown to
be correlated to several clinical parameters, however none of these features, alone
or combined with others in predictive models, has attained enough strength to be
adopted as a diagnostic tool to avoid surgical treatment. Sentinel Lymph Node Biopsy
(SLNB) has emerged as a very accurate and minimally invasive technique to probe
axillary lymph node status. Since mammary lesions are nowadays identified at an
increasingly earlier stage, SLNB reveals metastasis-free sentinel lymph nodes in
65-70%, and although usually well tolerated, it is a surgical procedure with all its
unavoidable consequences. In the last decade high-throughput techniques, like gene
expression microarrays, have become an invaluable tool to simultaneously check
the expression of thousands of genes, and they have also been profitably applied to
breast cancer studies. Our research is aimed to identify a number of marker genes in
order to develop a gene expression based prediction algorithm able to discriminate
lymph-node negative from lymph-node positive breast tumors, to be eventually used
as a clinical tool. The marker genes will be identified by means of gene expression
microarrays, and then validated by Quantitative Real Time PCR (QRT-PCR) and
Tissue Microarrays. At a first stage the prediction algorithm will be developed and
tested on microarray data, to be later extended to QRT-PCR data to favour its
implementation as a prognostic clinical tool.
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REPLICATION FORKS AND FRAGILE SITES: YEAST AS A MODEL SYSTEM TO STUDY
THE FATE OF REPLICATION INTERMEDIATES AT RECOMBINATION HOT SPOTS
Daniele Fachinetti - daniele.fachinetti@ifom-ieo-campus.it
Marco Foiani

Eukaryotic chromosomal DNA replication initiates at multiple sites called origin
elements and the newborn replication forks move bi-directionally from these sites.
The termination of eukaryotic chromosomal replication occurs when replication forks
emanated from adjacent origins converge. Replication fork progression may slow
down at specific genomic locations difficult to replicate such as replication slow zones
and repetitive sequences. These regions likely accumulate convergent forks, thus
influencing fork termination. Moreover, they represent hot spots for recombination
and, in human cells, are known as fragile sites. The checkpoint response contributes
to maintain the integrity of replication forks encountering fragile sites. Using yeast as
a model system I aim at investigating the physiological and pathological transitions
of replication forks encountering specific genomic locations difficult to replicate.
I will use a genome-wide approach to monitor the replication forks dynamic along
the chromosomes by a chromatin immunoprecipitation (Chip)-chip method to identify
the regions where replication forks slow down and replication termination occurs.
Then I will use the 2D gel approach to analyse the quality and the fate of replication
intermediates in wild type cells and in mutant defective in the DNA damage response
and in genetic backgrounds in which the fragile sites have been positioned at
convenient genomic locations.
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STRUCTURAL CHARACTERIZATION OF THE KINETOCHORE-BINDING DOMAIN OF
MAD1 AND IDENTIFICATION OF ITS BINDING PARTNERS
Ferrari K.J. - karin.ferrari@ ifom-ieo-campus.it
Ciferri C., Musacchio A.							
IEO, Via Ripamonti, 435 20141 Milan

Mad1 and Mad2 are key effectors for the spindle checkpoint establishment, which
delays sister chromatid separation until all chromosomes have undergone bipolar
spindle attachment. Mad1 is a 718-aa coiled-coil protein associated with nuclear pores
during interphase and recruited to the unattached kinetochores during prometaphase,
where it acts as Mad2 receptor. How Mad1 is recruited to kinetochores is still unclear,
but it is known that the N-terminal half of the molecule is involved in this localization.
We are interested in the functional and structural characterization of this domain,
including the possibility to identify Mad1-binding proteins involved in the kinetochore
localization Therefore, two different N-terminal fragments have been successfully
expressed and purified. Their native molecular weights have been determined by
hydrodynamic experiments and size exclusion chromatography, confirming their
predicted dimeric states. Furthermore, we investigated whether the constructs
could be the minimum fragment localizable at the kinetochore by transfecting HeLa
cells with their myc-tagged versions. If the constructs contain the kinetochorebinding domain, these cells should be unable to arrest in mitosis in the presence of
nocodazole. The interaction partners of Mad1 that might be involved in its localization
have been investigated by immunopurifying endogenous Mad1 from HeLa S3 lysates
obtained from either growing or mitotic cells. The resulting immunoprecipitates were
subjected to mass spectrometry analysis and a set of possible interacting partners
identified.
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NEURAL-CELL ADHESION MOLECULE ACTS AS A MOLECULAR SWITCH FOR
FIBROBLAST GROWTH FACTOR SIGNALING.
Chiara Francavilla - chiara.francavilla@ifom-ieo-campus.it
Sebastien Loeffler, Angelika Kren, Gerhard Christofori and Ugo Cavallaro
IFOM, Via Adamello, 16, 20139, Milan, Italy

Cell adhesion molecules (CAMs), including integrins, cadherins and immunogobulinlike CAMs, are crucial for many cellular processes and changes in their expression
or function are frequently observed during tumour development. Our group have
described a cross-talk between neural-cell adhesion molecule (NCAM), fibroblast
growth factor receptor (FGFR) and N-cadherin, and revealed that the formation of this
complex stimulates FGFR-mediated signalling and modulates β1 integrin-mediated
cell-matrix adhesion. We are currently investigating the molecular mechanism
underlying this cross-talk. Our results implicate NCAM as a key modulator of FGFR
signalling: the direct interaction between NCAM and FGFR is necessary and sufficient
for triggering FGFR activity, which results in Erk1/2-mediated cell-matrix adhesion.
Moreover, NCAM and FGF, the canonical ligand for FGFR, activate distinct FGFRmediated signaling cascades, thus resulting in differential cell responses. Indeed,
FGF induces cell-matrix adhesion and cell proliferation via activation of Shc and
PKCα, whereas NCAM stimulates FGFR-mediated cell-matrix adhesion and neurite
outgrowth via Src and PKCβII. Finally, our results show that NCAM modulates the
cellular responses to FGF, mainly by interfering with the binding of FGF to its receptor.
These findings highlight an unexpected and novel role of NCAM in modulating FGFRmediated signalling events, and have relevant implications for our understanding of
the molecular and cellular processes controlled by FGFR and possibly other growth
factor receptors.
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A REDOX-DEPENDENT CONTROL OF DDR ACTIVITY
Marzia Fumagalli - marzia.fumagalli@ifom-ieo-campus.it
Fabrizio d’Adda di Fagagna
IFOM, via Adamello 16, 20139 Milan, Italy							

Telomere-initiated senescence reflects a DNA damage checkpoint response (DDR)
that is activated with the direct contribution of dysfunctional telomeres. Reactive
Oxygen Species (ROS) accumulation has been observed in association with both
cellular senescence and organism aging. Nevertheless, their role, if any, has not been
properly addressed. Here we show that ROS may play an important role in the control
of DDR in senescent cells. Senescent cells show high levels of ROS that are reduced
upon NAC (N-Acetyl cysteine) treatment. ROS scavenging (NAC) rescues replicative
senescence leading cells into S-phase and can prevent telomere uncapping-induced
senescence. In addition, immunostaining of NAC-treated senescent cells with a panel
of antibodies raised against DDR factors that are dependent on ATM kinase activity
revealed that the entire ATM-dependent signalling cascade studied is inactivated upon
ROS scavenging. Importantly, SDF (Senescence associated DNA Damage Foci) are
triggered by, and are physically associated with, critically short telomeres. Therefore,
their disappearance after NAC treatment cannot be explained by the simple removal
of random oxidative DNA damage. Finally we show that also ROS scavenging of Xray irradiated Hela cells is able to reduce the DDR activity shown by disappearance
of IRIF (Irradiation Induced Foci). Therefore the available data strongly suggest a
redox-dependent control of the DDR activity.
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SNP ARRAY MAPPING OF MOUSE TUMOR RESISTANCE GENES
Galvan A1 - antonella.galvan@istitutotumori.mi.it
Spinola M1, Pazzaglia S2, Saran A2, Dragani TA1
Department of Experimental Oncology, Istituto Nazionale Tumori, Milan, Italy. 2ENEA CR Casaccia, Rome,
Italy
1

The project was aimed to the fine mapping of loci providing dominant genetic
resistance to skin and lung tumorigenesis by genetic linkage analysis of SWR/J x
(SWR/J x Car-R) backcross population containing an outbred line (Car-R). We carried
out a whole genome scanning by a DNA pooling approach and SNP microarray
analysis. DNA pools were prepared from highly tumor susceptible and resistance
mice, respectively, and genotyped in duplicate on a SNP microarray platform. The
assay is based on a highly multiplexed, allele-discriminating and allele-extension
reaction, followed by hybridization onto the array matrix that allows the analysis of
384 SNPs simultaneously. Association analysis was carried out by reconstruction
of number of chromosomes for each allele, based on the quantitative fluorescence
signal ratios, followed by chi-square statistics. Three chromosomal regions showed
a significant association with both skin and lung tumor phenotypes: on Chromosome
4, from 122 to 128 Mb, on Chromosome 8, from 63 to 68 Mb, and on Chromosome
16, from 77 to 79 Mb. The results obtained by DNA pooling will be confirmed by
genotyping of individual mice of the backcross population. In conclusion, whole
genome scan by SNP microarray analysis on DNA pools allowed a rapid mapping of
common genetic loci providing dominant resistance to skin and lung tumorigenesis in
the mouse.
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MECHANISM OF P53/P66SHC PATHWAY IN THE CONTROL OF GENE EXPRESSION
THROUGH MITHOCONDRIAL ROS PRODUCTION .
Valentina Gambino - valentina.gambino@ifom-ieo-campus.it
Enrica Migliaccio, Pier Giuseppe Pelicci
Department of Experimental Oncology, European Institute of Oncology, Via Ripamonti 435, 20141 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. The aim of this study is to investigate the interplay between p53 and p66shc
in the control of gene expression through mithocondrial ROS production.To address
this point we studied the involvement of the p66 redox balance on transcription by
microarray experiments. Preliminary experiments suggest that p53-p66 pathway
regulate sets of genes that control apoptosis and mitosis transition.
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INVESTIGATION OF MOLECULAR MECHANISMS CONTROLLING SOS1 RAC GEF
ACTIVITY
Silke Gerboth - silke.gerboth@ifom-ieo-campus.it
Giorgio Scita
IFOM, The FIRC Institute for Molecular Oncology, 20139 Milano					

Sos1 plays a well-established role in signal transduction from receptor tyrosine
kinases (RTK) to the Ras-Mapk pathway. Upon activation of RTKs, Sos1 is recruited
to the plasma membrane via an interaction with the adapter protein Grb2. This relocalization allows Sos1 to act as Guanine nucleotide exchange factor (GEF) for
the plasma membrane-bound small G protein Ras. Interestingly the DHPH tandem
repeat of Sos1 displays intrinsic GEF activity towards Rac. Under resting conditions
this GEF activity is autoinhibited. In detail the DH and the PH domain are in a closed
conformation so that a physical interaction of Rac with the DH domain is impossible.
Currently two mechanisms that allow Sos1 to act as a Rac GEF have been proposed.
The first one implies the engagement in a complex with Eps8 and Abi1, while the
second one is mediated by Tyrosine phosphorylation of Sos1 by Abl kinase. Since
Abi1 is a major interactor of Abl, one can envision that Tyrosine phosphorylation of
Sos1 might occur and possibly is favored in the Sos1/Eps8/Abi1 complex. Indeed
we could provide evidence that this might be the case. First of all we showed by
coimmunoprecipitation that Abi1 can bind simultaneously to Abl and Eps8. This
in principle should allow an interaction of Abl with the Tri-complex. The second
interesting finding is that only the co-overexpression of Sos1, Abi1, Abl and Eps8
leads to a strong Tyrosine phosphorylation of Sos1, while the co-overexpression
Sos1, Abi1 and Abl alone permits a low level of Tyr phosphorylation of Sos1. The
observation that Eps8 mediates increased Tyr phosphorylation of Sos1 by Abl could
be explained by two possibilities: i.) Eps8 may change the conformation of Sos1, thus
allowing efficient tyr phosphorylation or ii.) Eps8 may increase Abl kinase activity.
The results of overexpression studies point towards the second hypothesis. To better
understand the mechanism of how Tyr phosphorylation can activate or enhance
Rac GEF activity of Sos1 or the Tri-complex, we plan to unmask the tyrosine/s
that become phosphorylated by Abl. To this end, we performed a Phosphopeptide
mapping appproach and a mass spec analysis. So far we could identify Tyr1196 as
a possible canditate. The measurement of the Rac GEF activity of WT Sos1 versus
specific pointmutants will be carried out in future experiments.
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RETROVIRAL MICROARRAY-BASED PLATFORM ON NANOSTRUCTURED TiO2 FOR
FUNCTIONAL GENOMICS AND DRUG DISCOVERY
Luca Giorgetti* - luca.giorgetti@ifom-ieo-campus.it
Roberta Carbone, Andrea Zanardi, Ida Marangi, Elisabetta Chierici, Gero Bongiorno,
Francesca Fiorentini, Mario Faretta, Paolo Piseri, Pier Giuseppe Pelicci, Paolo Milani
* IEO and CIMAINA, Università di Milano

Living-cell microarrays are powerful tools for functional genomics and drug discovery.
However, despite several attempts to improve this technology, it is still a challenge
to obtain microarrays of cells efficiently overexpressing or downregulating specific
genes to address complex phenotypes. Here we present a cell-based microarray
for phenotype screening on primary and cancer cells based on the localized
reverse infection by retroviruses. Viral vectors are immobilized on a biocompatible
nanostructured titanium dioxide (ns-TiO2) film obtained by depositing a supersonic
beam of titania clusters on a glass substrate and efficiently infect target cells with no
need of toxic polycations. We validated the retroviral cell array by overexpression of
GFP reporter genes in primary and cancer cells, and by RNAi of p53 in primary cells
by analyzing effects of p53 downregulation on cell growth. We demonstrate that nsTiO2 retroviral arrays are an enabling tool for the study of gene function of families of
genes and for the identification of novel drug targets.
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TOCA-1 HOMOLOGS IN CAENORHABDITIS ELEGANS.				

Giuliani, C. - chiara.giuliani@ifom-ieo-campus.it
Troglio, F., Malabarba, M.G., Cassata, G. and Scita G.					
								
IFOM, FIRC Institute of Molecular Oncology Foundation, Milan, Italy.

Toca-1 (Transducer of Cdc42-dependent actin assembly) is a recently identified
member of F-BAR (Bin-Amphiphysin-Rvs)-protein family. F-BAR domain-containing
proteins are a class of cytosolic molecules with membrane-bending properties, which
participate in the regulation of actin dynamics and membrane trafficking. This is
achieved at least in part by association of Toca-1, via its SH3 domain, with the actin
nucleator promoting factor N-WASP, and the endocytic protein Dynamin. In addition
to Toca-1, two other highly conserved proteins, FNBP1 and Cip-4 exist in mammals,
forming a distinct subgroup within this protein family. In C. elegans two homologs
of mammalian F-BAR proteins exist: TOCA-1 and TOCA-2, whose functional roles
have never been defined. Conversely, the known mammalian interactors of Toca-1
have been characterized in the nematode: wsp-1/N-WASP mutant and its related
family member wve-1/WAVE knock-down show reduced brood size and embryonic
lethality. We generated mutant alleles for both toca-1 and toca-2 and analyzed their
phenotypes. toca-1(tm2056);toca-2(ng11) double mutant shows reduced brood size
and embryonic lethality, albeit at a low penetrance. These phenotypes are somewhat
similar to the ones obtained by RNA-interference with wsp-1 and wve-1. However,
genetic analysis demonstrated that toca-1 and toca-2 interact with wve-1, but not
with wsp-1, suggesting that toca-1, toca-2 and wve-1 function together. Detailed
phenotypic, biochemical and immunolocalization analyses are currently ongoing to
validate and extend this latter interaction and gain clues as to the function of toca-1
and toca-2 in the nematode.
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BIOCHEMICAL, GENETIC AND FUNCTIONAL CHARACTERIZATION OF CONSERVED
KINASE RIO1 IN SACCHAROMYCES CEREVISIAE
Cristina Golfieri - cristina.golfieri@ifom-ieo-campus.it
Peter De Wulf
European Institute of Oncology, via Adamello 16, Milano

Rio1p is an essential S. cerevisiae kinase that is transcribed constitutively. The specific
activity of Rio1p is unknown but it was shown to be essential for the processing of 18s
rRNA, and for proper cell cycle progression and chromosome maintenance. Rio1p
was recently co-purified with kinetochore components Mtw1p and Nnf1p. Our goal is
to confirm the presence of Rio1p at the kinetochore and characterize it biochemically
and functionally. We have studied the distribution pattern of Rio1p during cell cycle
progression via indirect immunofluorescence (IF) confirming that it is mainly located
in the cytoplasm. We are also scoring the presence of Rio1p at the kinetochore by
ChIP analysis. As Rio1p has an NLS (nuclear localization signal) at its C-terminus,
we need to construct an N-terminal tag to study its function without interfering with
its entry into the nucleus. To phenotype Rio1p, we have N-tagged Rio1p with an
URL (Ubiquitin-Arginine-LacI) sequence under control of the GAL1 promoter. URL
acts as a destabilizing module that will permit a rapid and conditional degradation
of Rio1p. After growth in galactose, the addition of glucose leads to a degradation of
intracellular Rio1p. We are currently phenotyping Rio1p-depleted mutants by: scoring
the budding index, FACS, IF of the spindle, and chromosome distribution analysis
using fluorescence microscopy. By studying the kinase activity of Rio1p we hope to
better understand chromosome segregation in both normal and cancer cells.
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RALP IS INVOLVED IN CELL ADHESION AND MIGRATION DURING MELANOMA
PROGRESSION
E. Aladowicz - ewa.aladowicz@ifom-ieo-campus.it
G. Giardina, S.P. Minardi, M. Alcalay, E. Fagiani and L. Lanfrancone
IEO, Via Ripamonti 435, 20141 Milano

RaLP is a newly identified member of the Shc family of adaptor proteins. We have
recently demonstrated that high levels of specific RaLP protein is detected in about
50% of all the invasive and metastatic melanomas, suggesting that RaLP expression
correlates with the acquisition of cell migration properties during tumor progression.
Moreover we have proved RaLP being a physiological substrate of receptor tyrosine
kinases in melanomas. Silencing of RaLP expression in melanoma cell lines by RNA
interference inhibits migration, induces detachment from the substrate and lately
apoptosis. To investigate the molecular basis of the decreased adhesive capacity and
induction of apoptosis mediated by RaLP silencing in melanoma cells, we analysed
the pattern of expression of RaLP knocked down cells compared to cells where an
irrelevant gene (luciferase) was silenced. The Affymetrix GeneChip® expression array
was performed and groups of transcriptionally regulated genes coding for specific
functions were obtained. In particular, out of the 982 genes showing up- and downregulation upon RaLP silencing, 103 encode proteins which are involved in regulating
signalling, cell shape, adhesion, motility and apoptosis. The genes showing regulated
expression in the absence of RaLP will be first validated by quantitative RT-PCR and
then analysed for their role in melanoma cell migration and apoptosis. To this end we
will over-express or down regulate the expression of specific genes in a melanoma
line model with or without the expression of RaLP.
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FHIT MODULATION IN CANCER CELLS						

Bianchi F. - francesca.bianchi@istitutotumori.mi.it
Campiglio M., Magnifico A., Bertola L., Tagliabue E., Croce C.M., Ménard S.
Istituto Nazionale Tumori, Milan, Italy.

FHIT is a tumor suppressor gene frequently inactivated in human cancers by genetic
and epigenetic changes. The molecular mechanism of the Fhit oncosuppression
activity is still largely unknown. Fhit protein underwent phosphorylation by Src, a
cytoplasmic tyrosine kinase involved in the regulation of normal and oncogenic
processes commonly activated by EGFR-family members. Aim of this study was to
define the Fhit behavior under mitogenic stimulation in human carcinomas expressing
Fhit, but with alterations in EGFR-family. We showed that mitogenic stimulation of
the EGFR-family induces Fhit protein down-modulation in breast, ovarian carcinomas
and 293 cells with overexpression and activation of the EGFR-family members. In
FHIT/SRC co-transfected 293 cells we reproduced this down-modulation showing
the two molecules physically interact. We concluded that Fhit protein downmodulation was mediated by Src and resulted from its proteasome degradation, since
pretreatment with proteasome inhibitors abrogated Fhit reduction both in endogenous
and exogenous models. Moreover, Fhit protein reduction was transient and occurred
in a specific temporal window. High levels of phospho-Fhit forms were observed
during Fhit degradation, whereas the use of the FHIT mutant Y114F, which cannot
be phosphorylated by Src, abolished Fhit proteasome degradation. These data
demonstrated that only the phosphorylated Fhit protein is subject to this regulation.
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BIOCHEMICAL AND FUNCTIONAL CHARACTERISATION OF THE BUDDING YEAST
KINETOCHORE PROTEIN CNN1
Lucy Bock - lucy.bock@ifom-ieo-campus.it
Peter De Wulf
European Institute of Oncology, Via Adamello 16, Milan

The kinetochore (KT) is a cellular organelle which attaches chromosomes to
spindle microtubules and regulates chromosome segregation during mitosis. Many
KT components are conserved between organisms as a erronous KT can lead to
aneuploidy, a cause of cancer in mitotic cells. One of the most easily manipulatable
organisms to study is the budding yeast Saccharomyces cerevisiae, the KT of which is
composed of at least 60 proteins, which assemble onto the centromeric region of each
chromosome via at least 5 vertical pathways. Within the organelle three layers can
be discriminated: a bottom layer containing DNA binding proteins, an outer layer that
is composed of microtubule binding components and an inner linker layer. A new KT
protein of S. cerevisiae, Cnn1p, was copurified with the known KT protein Nnf1p. The
aim of this project is to biochemically and functionally analyse Cnn1p using chromatin
immunoprecipitation, hydrodynamics, purifications and phenotypical experiments.
This will enable the protein to be mapped onto the KT, reveal its binding partners and
elucidate its function. This information will give further insights into the function and
structure of the S. cerevisiae KT and lead to a better understanding of eukaryotic
KTs, improving our comprehension of how aneuploidy contributes to the genesis
and/or progression of cancer. So far it has been possible to exclude the presence
of Cnn1p in two of the vertical assembly pathways of the KT. Further experiments to
map Cnn1p onto the KT are being conducted at present and purification of the protein
and its binding partners are being prepared.
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ROLE OF NUCLEOPHOSMIN IN CELL CYCLE PROGRESSION			
										

Paola Bonetti - paola.bonetti@ifom-ieo-campus.it
E. Colombo and P.G. Pelicci
Department of Experimental Oncology, European Institute of Oncology, Via Ripamonti 435, 20141 Milan, Italy.

Nucleophosmin (NPM) is an abundant and ubiquitously expressed nucleolar
phosphoprotein. The NPM gene is the most frequent target of genetic alterations in
leukemias and lymphomas, though its role in tumorigenesis is unknown. Lack of NPM
expression results into accumulation of DNA damage, activation of p53, widespread
apoptosis and mid-stage embryonic lethality. Transfer of the NPM mutation into a
p53-null background rescued apoptosis in vivo and fibroblast proliferation in vitro.
Cells null for both p53 and NPM (double KO MEFs) grow faster than control cells and
in absence of NPM, Arf protein is excluded from nucleoli and is markedly less stable.
We then investigated whether in NPM KO cells endogenous ARF is still able to exert its
inhibitory role on cell cycle progression. It is known that mitogenic stimuli, as imposed
by enforced expression of c-Myc or the RasV12 mutant, induce expression of Arf,
which leads to p53 stabilization. The absence of p53 and/or Arf expression increases
the chances of cellular transformation. Moreover, Arf inhibits cell cycle progression
through p53 independent pathways including inhibition of c-Myc activity. Therefore
we ectopically expressed c-Myc in p53-/- and double KO MEFs. Comparable levels
of over-expressed Myc provoked, in the double KO MEFs, higher proliferation rate
and increased frequency of transformation. Moreover we observe, through an in vitro
binding assay, that c-Myc interacts directly with NPM, suggesting that NPM presence
may directly affects c-Myc activity.
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HISTONE METHYLATION AND DEMETHYLATION IN STEM CELL RENEWAL AND
LINEAGE COMMITMENT

Thomas Burgold - thomas.burgold@ifom-ieo-campus.it
Giuseppe Testa
IFOM-IEO Campus, Via Adamello 16, 20139 Milano, Italy

The founding hypothesis of the project is that the stability of the methylation mark,
by maintaining distinct gene expression patterns, is responsible for the stability of
cellular identity, whose disruption in turn is a hallmark of carcinogenesis. One of the
predictions is that the various histone methyltransferases (HMTs) targeting the same
lysine residue may be involved in lineage specific gene expression. However the
recent identifications of histone demethylases (HDMs) have disproved the dogma that
this epigenetic modification is permanent, suggesting that certain forms of histone
methylation are reversible and dynamically regulated. Both in vitro (mouse embryonic
stem cells) and in vivo (conditional gene targeted mice) systems will be used to study
the function of selected histone demethylases in the establishment and maintenance
of cell identity.
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PRELEUKEMIC PHASE ANALYSIS TO UNDERSTAND THE BIOLOGICAL
CONTRIBUTION OF PML-RARα TO THE LEUKEMOGENIC PROCESS
Valeria Cambiaghi - valeria.cambiaghi@ifom-ieo-campus.it
Piergiuseppe Pelicci
European Institute of Oncology, Via Ripamonti 435, Milan

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-RARα fusion protein. In transgenic mice
expressing PML-RARα in the bone marrow, preleukemia occurs after accumulation
of additional genetic lesions. Before the second hit event, preleukemic bone marrow
appears morphologically normal. We have demonstrated a possible model of how
PML-RARα drives the expansion of the stem cell compartment in vivo: preleukemic
bone marrow is in fact characterized by an overproliferation of the stem cell
subpopulation associated with an overexpression of stem cell genes. Moreover
in bone marrow competition experiments, preleukemic cells have a proliferative
advantage over normal cells. We have also investigated the mechanism used by
PML-RARα to induce genome instability. The answer in mice seems to be a slow
mechanism of telomere shortening during the preleukemic phase. Now our attention
has been moved to human hematopoietic precursor cells positive for CD34 surface
marker. We are recreating a sort of preleukemic state in vitro, to evaluate the
characteristics of hematopoietic precursor transformed by the overexpression of the
oncoprotein, focusing our attention on genome stability, DNA damage and telomere
length maintenance consequences.

72

5 th JOINT PhD Student Workshop

January 24, 2007 					

POSTER SESSION I

C7

HISTONE METHYLATION AND DEMETHYLATION AS A FACTOR OF LINEAGES ITS
STABILITY AND CARCINOGENESIS.
Agnieszka Chronowska - agnieszka.chronowska@ifom-ieo-campus.it
Giuseppe Testa
IFOM-IEO campus, via Adamello16, 20139 Milano

The epigenetic regulation of the genome is central to the function of multicellular
organisms. The methylation and demethylation of histones on lysine tails is one of
the most significant mechanisms of epigenetic regulation through which single genes
as well as entire chromosomal domains are activated or silenced. The founding
hypothesis of my project is that the stability of the methylation mark, by maintaining
gene expression patterns, is responsible for the stability of cellular identity, whose
disruption is a landmark of carcinogenesis. In order to explore the role of H3K4
methylation in cell differentiation, both an in vivo and an in vitro system will be used.
The in vivo system consists in the conditional inactivation of Mll, Mll2, Mll3 and
Lsd1 in adult mice through conditional RNAi and/or gene targeting via homologous
recombination. Initially, I will focus on one of the best known systems of cellular
differentiation: the maturation of B cells that takes place in the germinal centre. As far
as the in vitro system is concerned, differentiation of mutant ES cells for Mll, Mll2 and
Lsd1 into various lineages will be performed.
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BIOLOGICAL CHARACTERIZATION OF MOUSE BREAST STEM CELLS FROM
NORMAL AND NEOPLASTIC TISSUES
Cicalese A.1 - angelo.cicalese@ifom-ieo-campus.it
Bonizzi G.1, Pasi C.1, Minora M.1, Giulini B.1, Gobbi A.1,2, Pece S.1, Di Fiore P.P.1,2, and
Pelicci P.G.1,2.
Department of Experimental Oncology, European Institute of Oncology, Milan; 2 FIRC Institute of Molecular
Oncology (IFOM), Milan
1

Recent findings suggest that stem/progenitor cells are frequent targets of
transformation and that different tumors contain a small subset of cells endowed
with the property of supporting tumor growth (cancer stem cells). We are currently
investigating the biological properties of normal and transformed breast stem
cells. We set-up protocols for the in vitro propagation of breast stem cells from the
mouse mammary gland (BSCs), based on their ability to survive in suspension as
‘mammospheres’, and to differentiate into myo-epithelial and epithelial cells. Murine
mammospheres do not result from passive cell aggregation and have clonal origin, as
assessed by labelling cell membranes with different epifluorescent dyes. To prove the
stem cell behaviour of these cellular populations we performed in vivo reconstitution
experiments, by inoculating single cell suspensions of mammospheres in the
mouse cleared fat pad. Using the same experimental approach, we have generated
mammospheres from adenocarcinomas of MMTV-ErbB2(cNeu) transgenic mice.
The mammospheres arising from MMTV-ErbB2 tumors, as compared to matched
WT samples, show a dramatically prolonged lifespan upon serial passages and are
enriched in Stem Cells.
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ONCOGENE-INDUCED SENESCENCE IS A DNA DAMAGE CHECKPOINT RESPONSE
TRIGGERED BY DNA HYPER-REPLICATION
R. Di Micco - raffaella.dimicco@ifom-ieo-campus.it
M. Fumagalli, A. Cicalese, S. Piccinin, P. Gasparini, C. Luise, C. Schurra, M. Garre’, P.
G. Nuciforo, A. Bensimon, R. Maestro, P. G. Pelicci, and F. d’Adda di Fagagna
IFOM, via Adamello 16, 20139 Milan, Italy.							

Early tumorigenesis is associated with the engagement of the DNA-damage
checkpoint response (DDR). Cell proliferation and transformation induced by
oncogene activation are restrained by cellular senescence. Whether DDR activation
and oncogene-induced senescence (OIS) are causally linked is unclear. Here we
show that senescence, triggered by the expression of an activated oncogene (HRasV12) in normal human cells, is the consequence of the activation of a robust DDR.
Experimental DDR inactivation abrogates OIS and promotes cell transformation.
DDR and OIS establish after a hyper-replicative phase that occurs immediately
after oncogene expression. Senescent cells arrest with partially replicated DNA
and with DNA replication origins having fired multiple times. In vivo DNA labelling
and molecular DNA combing reveal that oncogene activation leads to augmented
numbers of active replicons and to fork progression alterations. We also demonstrate
that oncogene expression does not trigger a DDR in the absence of DNA replication.
Finally, we show that oncogene activation is associated with DDR activation in an
in vivo mouse model. We propose that OIS results from the enforcement of a DDR
triggered by oncogene-induced DNA hyper-replication.
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ACETYLATION AND DNA DAMAGE						

Furia L. - laura.furia@ifom-ieo-campus.it
Botrugno O. and Minucci S.
Istituto Europeo di Oncologia- Via Ripamonti 435- Milano Italy

Acetylation of proteins on lysine residues is a dynamic posttranslational modification
that is known to play a key role in regulating transcription and other DNA dependent
molecular processes. The acetylation is mainly controlled by opposing activities of 2
groups of enzyme: HATs and HDACs; distruption of HAT or HDAC activity has been
associated with development of cancer. Some of the proteins that are found to be
acetylated are involved in checkpoint and DNA repair as ATM, p53, K70 and also
the inhibition of HDAC activity, by a class of molecules called HDACi, are found to be
involved in improper localization of the protein of the kinetochore during the mitotic
checkpoint. The different checkpoints G1/S, S and G2/M are activated by DSB,
caused by exogenous and endogenous events, to ensure efficient repair halting the
cell cycle and inhibiting DNA replication. The transducer of DSB is ATM/ATR, these
proteins phosphorilate several target proteins that are critical for checkpoint signalling
such as Chk2/Chk1. We would study the biological effects of acetylation and the
molecular mechanism affected by this modification during the different checkpoints
after damage, using the HDACi.
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MicroRNAs IN PROSTATE CANCER: EXPRESSION PROFILING AND FUNCTIONAL
ANALYSIS
Paolo Gandellini - paolo.gandellini@istitutotumori.mi.it
Marco Folini, Maria Grazia Daidone and Nadia Zaffaroni
Dept. Experimental Oncology and Laboratories, Fondazione IRCCS Istituto Nazionale dei Tumori, Milan, Italy.

Prostate cancer represents the second leading cause of male mortality in western
countries. Little knowledge of the genotypic and functional alterations that support
prostate cancer progression still limits the development of effective therapies. Recent
studies have reported an altered expression of microRNAs (miRNAs) in several
human malignancies, suggesting miRNAs as key effectors of cancer pathogenesis.
The present study will analyse the expression profiles of miRNAs during the different
stages of prostate cancer development and progression in order to verify the role
exerted by specific miRNAs on the proliferative potential of prostate cancer cells, both
in vitro and in vivo, and to identify molecular targets whose expression is regulated
by miRNAs. The study will be carried out on cell lines derived from normal or tumour
prostate tissues and on clinical samples from patients with prostate disease for
which clinical and patho-biological information is available. The results would make
it possible i) to identify specific groups of miRNAs relevant for the development
and progression of prostate cancer and correlate their expression to clinical and
patho-biological parameters and patient outcome; ii) to elucidate the role of specific
miRNAs on the regulation of the expression of cell factors involved in the proliferative
and apoptotic processes in prostate cancer cells; iii) to promote the design and preclinical development of new therapeutic approaches aimed at interfering with specific
functions of cancer-related miRNAs.
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GENOME-WIDE CHORMATIN-BASED ISOLATION OF ACTIVE cis-REGULATORY
DNA ELEMENTS FROM HUMAN CELLS
Gargiulo G.2 - gaetano.gargiulo@ifom-ieo-campus.it
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
1 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

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. In general, these “opened” and “closed”
chromatin states correspond to gene activation versus gene repression, respectively,
and are often modulated by the direct binding of a large spectrum of transcription
factors to DNA 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. Ninety percent of the fragments isolated
this way from human tissue culture cells and from CD34+ hematopoietic stem cells
correspond to bona fide regulatory DNA. Only 40% of such regulatory DNA elements
correspond to gene promoters.
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NPM and HEMOPOIESIS								

Giuliani V.1 - virginia.giuliani@ifom-ieo-campus.it
Viale A. 1, Colombo E.1 and Pelicci PG.1					
1 Experimental Oncology Department, European Institute of Oncology, Milan, Italy			
										
									

Nucleophosmin (NPM, also known as B23) is a ubiquitously expressed nucleolar
phosphoprotein that constantly shuttles between the nucleus and cytoplasm. NPM
is involved in cellular activities related to both proliferation and growth-suppression
pathways. Infact, NPM is frequently overexpressed, mutated, rearranged and deleted
in human cancer. Recently we have shown that NPM is mutated in about 35% of
Acute Myelogenous Leukemias (AMLs). The physiological function of NPM is not
clear. The NPM knock-out mice are lethal (approx around 9.5-10.5 dpc) and studying
cells from these mice we have shown at least two functions of NPM: one linked to
DNA metabolism and the other linked to the regulation of the localization and stability
of the p19 tumor suppressor. We would like now to investigate the function of NPM
in the hematopoietic system. We started with the phenotypic characterization and
functional analysis of the hematopoietic cells in the NPM -/- embryo. Moreover we
decided to study the embryonic hematopoietic stem cells compartment in order
to understand if it is possible to obtain a normal NPM-/- hemopoiesis in a wt host
afterward transplantation experiments.
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EXPRESSION AND ROLE OF MICRORNAS IN HUMAN BREAST AND OVARIAN
CARCINOMAS.
M.V. Iorio - marilena.iorio@istitutotumori.mi.it
P. Casalini, M. Campiglio, Carlo M. Croce and S. Menard
Istituto Nazionale Tumori, Department of Experimental Oncology, Via Venezian 1 Milano, ITALY

The relatively recent discovery of microRNAs, a class of small non-coding RNAs
targeting multiple messenger RNAs, and the increasing number of studies showing
that their aberrant expression may be involved in human diseases, including cancer,
has definitely revealed the existence of a new level of subtle gene expression
regulation. A miRs expression profiling performed by Microarray on a set of EOC
(epithelial ovarian cancer) samples revealed a partially shared miRs signature
between this neoplasm and another epithelial cancer we are focused on, breast
carcinoma. Among the common microRNAs, we found miR-125b, down-modulated
in both tumors vs their corresponding normal tissues, while miR-21, overexpressed
in breast carcinoma as well as in other solid tumors, does not seem to have a role
in ovarian carcinoma development. To investigate the biological role of these two
miRNAs, we started by setting two different in vitro approaches: a gain-of function
approach, transfecting the miR (-21 or -125b) precursor in breast and/or ovarian cell
lines expressing low levels of both miRs; or loss-of-function, transfecting breast cell
lines over-expressing miR-21 with different antisense RNA oligos. We checked by
Northern Blot the miR expression after transfection, choosing at the end for best miR
down-modulation the LNA oligos. To study long term effects, we also started with
stable transfections using a retroviral vector expressing miR-21 or miR-125b.
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BIOLOGICAL AND MOLECULAR ROLE OF THE PIRIN PROTEIN IN CANCER		

Silvia Licciulli - silvia.licciulli@ifom-ieo-campus.it
Myriam Alcalay
IFOM–IEO campus, Milan

Pirin is a highly conserved protein isolated as an interactor of NFI/CTF1 transcription
factor. We found that pirin expression is repressed by leukemogenic transcription
factors and therefore initiated a series of studies to define its role in cancer.
Pirin localization varies in different cell types. It is prevalently found in the cytoplasm,
with a variable nuclear component which may depend on the presence of specific
interactors. Expression studies revealed that pirin is a ubiquitous protein, with
particularly high levels in the skin (restricted to the melanocyte compartment).
Moreover, we established that pirin expression is de-regulated in melanoma compared
to normal melanocytes: either the protein is down-regulated or its distribution
between nucleus and cytoplasm is altered. We are analyzing pirin expression levels
in various tumor types. We are currently investigating on the biological role of pirin in
melanoma cells: preliminary data suggest a possible involvement in the regulation
of cell adhesion. As for the molecular function of pirin, an interaction has been
described with Bcl3, a member of the NF-kB pathway, and DNA. We performed an
expression profiling of melanoma cells upon pirin siRNA and found a high number of
genes whose expression is altered, suggesting a role for pirin as a transcriptional coregulator. Importantly, we also found a significant overlap between the sets of genes
regulated upon pirin and NFkB knock down. These results strongly suggest that pirin
may participate in the regulation of transcription by NFkB.
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FGF-2 BINDING SITE IS LOCATED WITHIN THE TYPE III REPEATS OF TSP-1		

Margosio B.1 - margosio@marionegri.it
Rusnati M.2, Giavazzi R.1, Presta M.2, Mosher D.F.3 and Taraboletti G.1
Mario Negri Institute for Pharmacological Research, Bergamo, Italy

Thrombospondin-1 (TSP-1) is a major anti-angiogenic factor which binds with high
affinity to several heparin-binding angiogenic factors, including FGF-2 (Fibroblast
Growth Factor-2). We previously showed that binding of TSP-1 to FGF-2 modulated
FGF-2 location, bioavailability and function. This work aims at identifying more
precisely the FGF-2 binding site within the TSP-1 molecule. To this purpose we
analyzed binding between FGF-2 and recombinant domains of TSP-1 spanning
the molecule with partial overlaps. FGF-2 binding site was located within a region
comprising the third type II repeat, the type III repeats (which represent the calcium
binding region of the molecule), and the C-terminal globular region. Surface plasmon
resonance analysis on BIAcore confirmed that the affinity of this region for FGF-2 was
high. As previously shown for the native molecule, heparin prevented FGF-2 binding
to the domain. Calcium concentration strongly affected TSP-1 / FGF-2 binding. Using
the same techniques and smaller recombinant domains we further defined the FGF2 binding region as the type III repeats of TSP-1. Recombinant domains comprising
the type III repeats were shown to inhibit FGF-2 induced endothelial cell proliferation.
These findings identify the calcium binding type III repeats of TSP-1 as the FGF-2
binding site, and provide evidence of its anti-angiogenic activity.
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MECHANISMS AND FUNCTIONAL CONSEQUENCES OF CYTOPLASMIC NPM
MUTANTS IN AML
Angela Mariano - angela.mariano@ifom-ieo-campus.it
E. Colombo and P.G. Pelicci
IEO, via Ripamonti, 435 20141 Milano

Nucleophosmin (NPM) is an abundant nucleo-cytoplasmic shuttling protein that
has been implicated in several cellular processes, including ribogenesis, DNA
repair, centrosome duplication, cell cycle progression and stress response. NPM is
part of a high- molecular-weight complex and interacts with many cellular proteins,
including the tumor suppressors p53 and p14ARF. Both a NLS and a NES have
been described to be present in its sequence, but, in physiological conditions, the
vast majority of NPM protein resides in the nucleus. However, in about 35% of
Acute Myeloid Leukemia patients, mutations occurring within the NPM exon coding
for a putative nucleolar localization signal (exon 12th), induce aberrant cytoplasmic
localisation of the protein. We addressed the molecular mechanism that drives the
aberrant cytoplasmic localization of NPM mutants. We show that, despite genetic
heterogeneity, all NPM mutations in NPMc+ AML lead to the formation of new Cterminal sequences that always contain a nuclear export signal (NES) consensus,
which is absent in the wt protein. The presence of cytoplasmic NPM leads cytoplasmic
delocalisation and destabilisation of p14ARF tumour suppressor protein, which is as
a consequence impaired in its ability to initiate a proper p53 response. We are now
trying to characterise NPM/p14ARF and NPM mutant/p14ARF interactions using
in vivo and in vitro approaches to understand the contribution of the mutant to the
leukaemic phenotype.
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TRANSCRIPTIONAL TARGETING OF TUMOR MICROENVIRONMENT BY THE GRP94
STRESS PROMOTER
Isabella Alessandrini - isabella.alessandrini@istitutotumori.\.it
C. Chiodoni, M. Parenza, M. P. Colombo
Istituto Nazionale Tumori, Milan, Italy

Tumor microenvironment is a potent activator of grp94, perhaps 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. IL-12
is a dimeric cytokine proven to induce tumor regression by activating host immune
responses: in human it is toxic when given systemically, while safe and effective when
given locally. The goal is to express IL-12 in tissues undergoing stress response,
such as in tumors, by inserting the grp94-IL12 expression cassette into BM cells that,
differentiating into monocytes/macrophages, will migrate and infiltrate the tumor. To
this aim the grp94 promoter has been cloned from PCR-amplified genomic BALB/c
DNA and used to drive the IL-12 expression in a third generation self-inactivating
lentiviral vector carrying also a cassette for the selection of infected cells. 293T
cells were used to produce viral stocks and Preliminary in vitro experiments have
shown the induction of IL-12 expression under hypoxia condition. To evaluate
the efficacy of this approach, we will study 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 “therapeutically-infected” BM cells
at titrated minimal doses. It is expected that tumor infiltrating leukocytes of bonemarrow origin will secrete IL-12 locally in response to hypoxia. Tumor models have
been characterized for areas of hypoxia by pimonidazole HCl immunohistochemical
analysis. Moreover, pRRLsin.cPPTgrp94GFP.Wpre lentiviral vector has been used
preliminarly to show that transduced bone marrow cells take part to tumor infiltration.
With these premises we are confident that IL-12 will be properly targeted at the tumor
site and tumor rejection will be the outcome to follow.
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DEMONSTRATION OF THE ROLE OF HLA-C IN HIV-1 INFECTION BY SIRNA
SILENCING
Miriam Baroni - baroni.miriam@hsr.it
Claudio De Santis, Elisa Soprana, Gabriella Scarlatti & Antonio G. Siccardi.
DIBIT, Istituto Scientifico San Raffaele, Milano.

Introduction: our group has long ago reported that conformational changes in the
HLA-C molecules present on the surface of CD4+ non-infected cells could modulate
the process of HIV-1-induced fusion. These results were obtained with cell lines
and their characterization was incomplete. Recent technical developments (siRNA
silencing and a reliable single-round infection method, based on itracellular staining
of p24 in Indinavir-treated infected cells) have allowed us to study if HLA-C has a role
in HIV infection of cells that are fisiological targets of HIV, such as PBMCs. Results:
i) HLA-C positive cells are two-fold more sensitive to HIV infection than cells that
don’t express HLA-C molecule; ii) our siRNA’s selectively silence HLA-C expression
and are effective for 3 days in dividing lymphocytes ; iii) silenced lymphocytes are
less sensitive to HIV infection than mock-transfected lymphocytes, both when we use
the virus CP45, a tri-tropic primary isolate, and with the two classic PBMC-adapted
laboratory viral strains: IIIB (X4) and BAL (R5) . Discussion: The results confirm a role
of HLA-C in HIV-1 entry in lymphocytes. We hypothize that, in lymphocytes, HLAC can i) act as “third receptor” for the Env protein, or ii) facilitate the approach of
the virus to the cellular membrane though homologous interactions (between HLA-C
molecules on the virionic and cellular surfaces).
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DEFINITION OF THE T-cell ANTIGEN REPERTOIRE IN LUNG CANCER		

G. Canderan
P. Gruarin, P. Dellabona and G.Casorati.
Experimental Immunology Unit, CGITP, DIBIT, HSR, Via Olgettina 58, 20134 Milano Italy

Non-small cell lung carcinoma (NSCLC) is the first cause of cancer death, and
responds poorly to conventional therapies. Immunotherapy is a promising new
strategy to treat cancer. The prerequisite for its application in NSCLC is the definition
of antigens selectively expressed by this tumour. To this aim, we first used a classic
mixed lymphocyte tumour culture (MLTC) with NSCLC cells (Capo13) which induced
T cell lines displaying non-specific killing activity. Limiting dilution of these T cell
lines produced only one CTL clone specific for the autologous NSCLC (CL22N)
out of 500 tested. We next utilised patient-derived DCs to cross-present tumourassociated antigens (TAA) from irradiated CaPo13 cells to autologous T cells. We
indeed substantially improved the induction of tumour-T cell responses, and obtained
59 tumor-specific CD8+ T cell clones out of 184 tested. The functional and molecular
characterisation of 10 such clones revealed that they displayed a limited TCR diversity.
Three of these clones were identified at a molecular level in the tumor infiltrating
lymphocytes (TILs). While one of them recognised an unkonwn antigen shared by
different NSCLC cell lines. Since the tumour-specific T cells clones grow very slowly,
their TCR a and b chains were transduced into a mouse T cell line engineered with
the human CD8 coreceptor. These transduced T cell lines express the grafted TCR
on the membrane, and are able to produce IL2 upon the engagement of the TCR and
the CD3 molecule. But only the cell lines derived from CL22N produced IL2 upon
recognition of Capo13 cells. In vitro cross -presentation showed to be more efficient
than MLTC in inducing NSCLC specific response. Our data suggest that CL22N
obtained via MLTC has a higher recognition affinity for tumour MHC-Ag complex than
clones induced via cross-presentation. This is probably due to the high costimulatory
potential of DC which are able to activate and expand T lymphocytes expressing low
affinity TCR.
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LAG-3 AS AN ADJUVANT IN THE INDUCTION OF TUMOR-SPECIFIC T CELL
RESPONSES
Chiara Casati, Chiara Camisaschi, Francesca Rini, Giorgio Parmiani and Chiara Castelli
Unit of Immunotherapy of Human Tumors, Istituto Nazionale dei Tumori, Milan, Italy

The adjuvant activities of the human Lymphocyte Activation Gene-3 (LAG-3) molecule
have been evaluated in a human setting by investigating the ability of a soluble
recombinant human LAG-3 protein (hLAG-3Ig) to enhance the in vitro induction of
viral and tumor-specific CTLs. We found that soluble human LAG-3 significantly
sustained the generation and expansion of influenza matrix protein, Melan-A/MART1 and survivin specific CD8+ T lymphocytes in peripheral blood mononuclear cells
(PBMCs) of both cancer patients and healthy donors, showing its ability to boost
CD8+ T cell memory response or to prime naïve T cells in vitro. Peptide-specific T
cells generated in the presence of hLAG-3Ig displayed cytotoxic activity, released
type-1 cytotoxic T (Tc1) cytokines and were able to recognize tumor cells expressing
their nominal antigen. We further monitored phenotype and cytokine/chemokine
profiles of the different APC subsets present in PBMCs, after in vitro exposure for 2
days to peptide and hLAG-3Ig, and we found that the presence of the recombinant
protein in the cell culture lead to a more mature phenotype of nearly all APC subsets,
thus suggesting a direct activation by LAG-3. We observed that hLAG-3Ig induced
up-regulation of maturation markers in monocytes, B lymphocytes and myeloid DCs,
while no phenotypical changes were observed in plasmacytoid DCs. These data
indicate that the adjuvant activity of hLAG-3Ig may partially rely on the phenotypic
and functional activation of APC residing in human peripheral blood and suggest a
possible usage of this molecule as an adjuvant in immunotherapeutic approaches
against cancer.
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DEOXYADENOSINE INHIBITS T-CELLACTIVATION INADA-SCID PATIENTS THROUGH
A CAMP/PKA-DEPENDENT PATHWAY.
B. Cassani, M. G. Roncarolo and A. Aiuti. 						
San Raffaele Telethon Institute for Gene Therapy (HSR-TIGET), via Olgettina 58, Milano.

Accumulation of adenosine (Ado) and deoxyadenosine (dAdo) due to the absence of
adenosine deaminase (ADA) results in a form of Severe Combined Immunodeficiency
(ADA-SCID), recently successfully treated with gene therapy. Using polyclonal T
cell lines established from ADA-SCID patients before and after gene therapy, we
investigated the biochemical pathways responsible for the pathogenesis of the disease
and the efficacy of gene therapy in restoring normal metabolic and immunological
functions.
We found that the expression of functional ADA in transduced T cells resulted in
normalization of the apoptosis induced by Ado/dAdo in defective cells, as well as
correction of in vitro proliferative responses and cytokine production. Such impairment
was consequent to a defective TCR signalling, as indicated by the intrinsically
reduced activation of p44/p42 MAPK pathway. Furthermore, a reduced transcription
of cytokine genes was observed in ADA-/- CD4+ T cells, which associated to a
defective activation of early transcription factor CREB and possibly to an altered
nuclear recruitment of NF-kB, as predicted by the decreased phosphorylation of
IkBα. Remarkably, in ADA-/- T cells, but not in gene corrected or healthy donor cells,
exposure to non-toxic concentrations of dAdo resulted in a strong inhibition of p44/p42
MAPK. The effects of dAdo were reverted in the presence of a cAMP/PKA inhibitor,
highlighting a key role for PKA hyperactivation and involvement of A 2 receptors in
causing T-cell dysfunctions.
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DENDRITIC CELLS GENETICALLY ENGINEERED TO BLOCK NF-KB PATHWAY
INDUCE THE FORMATION OF POTENT T REGULATORY CELLS.
Paola Cassis, Sistiana Aiello, Linda Cassis, Anna Pezzotta, Susanna Tomasoni, Ariela
Benigni, Marilena Mister, Giuseppe Remuzzi and Marina Noris.
Mario Negri Institute, Bergamo.

NF-kB is central to DC maturation and immunostimulatory function. We used
immature DCs, obtained through transfection of BN rat bone marrow derived DCs
with dnIKK2-encoding adenoviral vector (dnIKK2-DCs), to test the hypothesis that
immature DCs induced T-cell hyporesponse through the induction of Treg and to
investigate the phenotype of induced Treg. DCs transfected with null adenovirus were
used as control mature DCs (Ad0-DCs). FACS analysis showed that both dnIKK2DCs and Ad0-DCs expressed CD11c, while MHC II and B7-2 molecule expression
was very low in dnIKK2-DCs as compared to Ad0-DCs. DnIKK2-DCs failed to induce
a proliferative response of allogeneic LW rat T cells during primary MLR. CD4+ T
cells pre-exposed in a primary MLR to dnIKK2-DCs were CD4+/CD25 -/dim, IL-4 -, IL10+, TGF-β+, IFN-γ+ and IL-2+. In co-culture experiments, dnIKK2-DC-generatedCD4+T cells potently suppressed a naïve MLR up to 1/105 ratio with naïve syngeneic
T cells. Treg suppressive effect was cell-to-cell contact independent but antiIL-10,
and/or antiTGF-β Abs did not revert Treg-mediated suppression. To confirm the role
of soluble factors, conditioned medium from CD4 Treg was tested on a naïve MLR
and we observed an inhibitory effect till the dilution of 1/10 6.
This finding may have a relevant impact to the control of T-cell reactivity in
autoimmunity and transplantation.
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M1 AND M2 ACTIVATION OF MACROPHAGES RESULTS IN DIFFERENTIAL
SUSCEPTIBILITY TO R5 AND X4 HIV-1 INFECTION
Cassol E.1, Alfano M.1, Poli G1.							
1

DIBIT San Raffaele Scientific Institute, AIDS Immunopathogenesis Unit, Milano, Italy

Altered gene expression in macrophages may contribute to the shift from a Th1
response during early HIV-1 infection to a predominantly Th2 response in late-stage
disease. A similar switch in macrophage activation, from an M1 to M2 phenotype,
may bear relevance for viral replication and accelerated disease progression. The
aim of this study was to determine whether M1 and M2 activation differentially
supports productive infection of R5 and X4 HIV-1. After 7 days differentiation, MDMs
were stimulated with IFN-γ and TNF-α (M1) or IL-4 (M2) for 18 hrs, washed and
infected either with R5 or X4 HIV-1. Receptor/co-receptor expression were assessed
by FACS; virus production was measured by RT activity. M1 and M2 activation led to
a decreased ability to support productive R5 infection. M1-activated MDMs exposed
to low viral inoculums (MoI; 0.1) were unable to support R5 infection. Increasing the
viral inoculum (MoI; 1.0) resulted in productive infection, with delayed replication
kinetics, similar to untreated controls. Surprisingly, M1 activated MDMs were able to
support X4 infection at least in some donors. M2 activation led to inhibition of virus
production in all donors. Both M1 and M2 activation resulted in the down-regulation
CD4 expression. The inability of VSV-pseudotyped viruses to cause productive
infection in either M1 or M2 MDMs, however, suggests that part of the inhibition in
viral replication is due to a post-entry mechanism.
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THE ROLE OF JAM-A (JUNCTIONAL ADHESION MOLECULE-A) IN LEUKOCYTE
DIAPEDESIS
Cera MR*, Tognoli F*, Corada M*, Chimenti S†, Latini R†, Fabbri M#, Pardi R# and
Dejana E*†
* FIRC Institute of Molecular Oncology, Milan, Italy; † Mario Negri Institute, Milan, Italy ; # DIBIT-Scientific
Institute San Raffaele, Milan, Italy

JAM-A (Junctional Adhesion Molecule-A) is a transmembrane adhesive protein
localized at epithelial and endothelial junctions. Moreover, JAM-A is expressed on
circulating leukocytes. Previous data in vivo and in vitro have suggested a role of
JAM-A for the correct extravasation of polymorphonuclear leukocytes (PMN) into
inflamed tissues (in the peritoneum or in the heart upon ischemia-reperfusion injury).
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. We are now investigating the
mechanism of JAM-A action in leukocyte trafficking, using different cellular models
(fresh human PMN or HL60 cells). Our working hypothesis is that JAM-A could be
involved in the oriented recycling of integrins from the cell rear toward the cell front
of migrating neutrophils. The evidence that JAM-A and α5β1 colocalize in intracellular
vesicles is suggestive of an involvement of JAM in the endocytic recycling of this
integrin complex during PMN migration.
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TRANSPLANTATION OF PANCREATIC ISLETS IN AN IMMUNOISOLATION DEVICE	
R. Cornolti, M. Figliuzzi, T. Plati, L. Micali, A. Remuzzi					
Department of Biomedical Engineering, Mario Negri Institute for Pharmacological Research, Via Gavazzeni
11, 24125 Bergamo, Italy

Transplantation of pancreatic islets in diabetes is currently limited by the need
of immunosuppressive therapy. Despite immunoisolation by a semipermeable
membrane is a potential method to overcome this limitation, few reports are available
in literature on successful subcutaneous immunoisolation devices. The present project
was designed to test an immunoprotection device for subcutaneous transplantation
of bovine pancreatic islets in the diabetic rat.
We tested three different devices made of polyethersulfone hollow fibers, respectively
from Fresenius Medical Care, Spectrum Labs Inc. and Amicon® WR Grace. These
planar devices were transplanted subcutaneously in diabetic rats, then glycemia was
periodically measured. In vitro membrane permeability to glucose was also estimated.
To understand more specifically the mechanism of the formation of the fibrotic capsule
around the devices implanted, we performed immunohistochemical detection of
macrophages and T lymphocytes to determine the nature of cell overgrowth in three
groups.
In all diabetic rats, implantation of islet containing devices promptly normalized
hyperglycemia. In vitro membrane permeability to glucose was correlated with
implant function duration. These data confirm that bovine islets contained within
devices and implanted subcutaneously remain functional for several days. Strategies
to prolong islet function may allow achieving successful long-term islet implantation
in this attractive site.
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NATURALLY OCCURRING C-TERMINUS TRUNCATED STAT5 IS A NEGATIVE
REGULATOR OF HIV-1 EXPRESSION.
*Andrea Crotti, °Rossella Lupo, ^Adriano Lazzarin, @Elio Liboi, @Patricia M.-J. Lievens,
°Chiara Bovolenta and *Guido Poli.
*AIDS Immunopathogenesis Unit and Division of Infectious Diseases, San Raffaele Scientific Institute, Milano,
Italy

PBMC of most HIV+ individuals show the constitutive activation of STAT5. Of
interest, the dominant isoform of STAT5 activated in HIV+ individuals was truncated
at the C-terminus (STAT5∆), thereby retaining DNA binding capacity but potentially
lacking transcriptional activity and acting, in some experimental model, as a STAT5dominant negative transcription factor (C. Bovolenta, Blood, 1999). In agreement
with a recent report by Selliah et al. (Virology, 2006), we have demonstrated the
presence of functional DNA binding sites in the HIV-1 LTR suggesting that STAT5∆
could act as a suppressor of virus replication. We observed that the chronically HIVinfected promonocytic cell line U1 expresses exclusively a STAT5∆ isoform similar
in size to that of PBMC of HIV+ individuals in virtual absence of STAT5FL. GM-CSF
stimulation of U1 cells led to a modest induction of HIV expression as well as to the
activation of both STAT5∆ and of an ERK-1/2-AP-1 pathway. Inhibition of ERKs/AP1 by PD98059 abolished GM-CSF induced HIV expression in U1 cells, whereas
inhibition of STAT5∆ expression by either AG490 or anti-STAT5 siRNA resulted in
a significant enhancement of GM-CSF induced HIV expression in U1 cells. Finally,
ex vivo stimulation of PBMC from HIV+ individuals with IL-2 in the presence of antiSTAT5 siRNA resulted in the enhancement of HIV-1 p24 Gag antigen expression.
Thus, STAT5∆ likely plays a role as inhibitor of HIV expression both in vitro and in
vivo.
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DIFFERENTIAL RECEPTOR-MEDIATED INTERACTION OF GP96 ON HUMAN BLOOD
DC
De Filippo A., Camisaschi C., Parmiani G., and Castelli C.
Istituto Nazionale dei Tumori, Unita’ di Immunoterapia dei Tumori Umani, Milano, Italy

Previously we showed GP96 ability to induce maturation of human monocytes and
DC, and its peculiar ability to activate APC to cross-present chaperoned tumour
antigens. Here we report findings on the GP96-blood DC interaction, focusing on the
receptors responsible for this direct binding and the functionally different outcome
according to the DC subtype employed. We prove that CD91 receptor is differentially
expressed in myeloid (mDC) and plasmacytoid (pDC) cells. mDC express a high level
of CD91 both in the immature and mature status. Conversely, a low percentage of
CD91 positive cells is detected in immature pDC, but is strongly up-regulated following
TRL-9 mediated maturation. In spite of a low CD91 expression, immature pDC display
a strong GP96 binding capacity that binding competition experiments markedly prove
to be 43% mediated by CD91-specific interaction. Given GP96 ability to functionally
activate APC, we evaluate GP96-induced activation of mDC & pDC cells. By FACS®
and CBA® analysis, we explored the functional consequences of GP96 direct
interaction with each cell population, evaluating the upregulation of costimulatory
molecules and secretion of pro-inflammatory cytokines. We demonstrate that GP96
induces maturation of myeloid but not of plasmacytoid DC, further indicating that
GP96-CD91 interaction is not involved in the APC maturation process. Ongoing
cross-presentation experiments involving pDC and mDC cells pulsed with GP96tumor antigen complexes will reveal more about the function of these poorly known
human cells
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A SYSTEMATIC APPROACH FOR THE STUDY OF NEURONAL COMMITMENT AND
DIFFERENTIATION
Albieri I., Calabrese G., Badaloni A., Consalez GG.
Dibit, San Raffaele-Milano

Neural differentiation is an early event in mammalian embryogenesis that has its
onset soon after germ layer formation. During central nervous system development,
different types of neurons and glia are generated from neural progenitors at specific
times in a conserved sequential order. In the regulation of this complex series of
events, an important role is played by two sets of determinative factors: extrinsic
signals, present in a cell local environment, and intrinsic signals that operate
in cell-autonomous manner. Co-operation of these different factors determines
changes of gene expression pattern that are the basis for cellular commitment and
differentiation. In order to better investigate molecular bases of these processes,
in vitro studies have been performed. Recent publications describe new protocols
for the maintenance and propagation of adherent culture of neural stem (NS) cells.
These cells uniformly express morphological, cell biological and molecular features
of radial glia and are able to continuously proliferate or differentiate under proper
stimuli. This cellular model will be used to study signaling pathways and transcription
factor cascades involved in embryonic and adult neurogenesis. To achieve this aim,
we plan to use modern tools for large-scale genetic screening, including DNA-type
transposons. In this respect, a reconstructed Sleeping Beauty transposon, able to
transpose in vertebrate genome, will be tested as a source of dominant enhancer/
promoter sequences able to integrate randomly into the genome of NS cell. We plan
to use these new tools, as well as more established gain-of-function approaches, in a
hunt for new genetic determinants of neuronal commitment.
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BIOCHEMICAL AND FUNCTIONAL CHARACTERIZATION OF THE INTERACTION
BETWEEN GIT1 AND LIPRIN-α
Asperti C., De Marni M., Gualdoni S., Paris S., and de Curtis I.
Cell Adhesion Unit, San Raffaele Scientific Institute, 20132 Milano.

GIT1/p95-APP1 is a multidomain protein characterized by the presence of an
aminoterminal ArfGAP domain, three ankyrin repeats, a binding site for PIX (a GEF
for Rac and Cdc42) and a carboxyterminal binding site for the focal adhesion protein
paxillin. Previous studies have indicated that GIT1 is involved in the regulation of
membrane recycling, cell adhesion during migration and formation of axons. Recently,
an interaction between GIT1 and Liprin-α has been identified in our and in another
lab by a biochemical screening. Liprins are adaptor proteins interacting at synapses
and focal adhesions with the receptor tyrosine phosphatases LARs that regulate
cell adhesion to extracellular matrix. Liprin-α1 is broadly expressed, while Liprinα2 is predominantly expressed in the brain. Our aim is to functionally characterize
the interaction between GIT1 and Liprins during cell motility and neuritogenesis.
We are performing co-immunoprecipitation experiments with different constructs
corresponding to full length and truncated forms of Liprin-α1 and GIT1 in order to
identify the minimal region of interaction. We found that Liprin-a1 interacts with GIT1
and some of its fragments including the carboxyterminal region. Interestingly, the
full length GIT1 interacts more weakly with Liprin-α1 when compared to other GIT1
mutants. This finding suggests that an intramolecular mechanism may regulate this
interaction. We also found that overexpression of Liprin-α1 induces a significative
increase of cells area and the aggregation of integrins at the plasma membrane in
normal fibroblasts, supporting the regulatory role of Liprins in cell adhesion.
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GLUTAMATERGIC ALTERATION AND SPATIAL MEMORY DEFICITS IN APP23
TRANSGENIC MICE
Claudia Balducci, Lorenzo Vismara, Mirjana Carli and Gianluigi Forloni.
Dept. Neuroscience; IRF “Mario Negri”, via Eritrea 62, Milano, 20157 Italy.

Synaptic dysfunction is an early manifestation of Alzheimer disease (AD), which is
the most common neurodegenerative disease characterized by the accumulation of
β−amyloid (Aβ), cognitive dysfunctions, and neuronal loss. However the mechanism
by which Aβ acts at synapse remains unclear. Recent data suggest that Aβ might
interfere with glutamate NMDA receptors expression. Thus, we studied the effects
of a non-competitive NMDA receptor antagonist, MK-801, on locomotor activity and
spatial learning and memory using an 8-arms radial maze task, in young APP23
transgenic mice (APP23tg). The data show that wt and APP23tg mice had similar
motor activity and that MK-801 (0.5 mg/kg) increased locomotion significantly more
in wt than in APP23tg mice. In the 8-arms-maze the APP23tg mice made more
errors than wt, and MK-801 (0.35 mg/kg), increased the number of errors in wt but
not in APP23tg mice. Using a more demanding spatial task such as the delayednon-matching-to-sample (DNMTS), we confirmed the cognitive deficit of APP23tg
mice. These data provide evidence of an alteration at glutamatergic NMDA receptors
which might be responsible of cognitive dyfunction observed in young APP23tg mice
overexpressing Aβ. In light of the fact that no plaques deposition was evidenced in
APP23tg mice at the aged studied, it could be hypothesized that some other soluble
forms of Aβ aggregates may be acting at synapse, causing alterations at glutamate
NMDA transmission and cognitive deficits.
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INTERACTIONS BETWEEN TNF-α AND GLUTAMATE IN THE MOUSE HIPPOCAMPUS:
IMPLICATIONS FOR NEURONAL EXCITABILITY AND SEIZURE SUSCEPTIBILITY
S. Balosso1, T. Ravizza1, E. Calcagno1, A. Mariotto1, L.Bernardino2, J.Malva2, R.
Invernizzi1 and A. Vezzani1
1

Dept. of Neuroscience, Mario Negri Institute for Pharmacological Research, Milano, Italy

TNF-α is produced by glia during seizures. Its p55 and p75 receptor (R) subtypes
mediate opposite effects on seizures. p55R knock-out (KO) mice show decreased
EEG seizures while p75R KO mice show enhanced seizures. p75R mediates
anticonvulsant effects of TNF-α in wild-type (WT) mice. We investigated whether
TNF-α receptor-mediated changes in seizure susceptibility involve functional
interactions with glutamatergic system. We used p55R and p75R KO mice and their
WT. Membrane-bound AMPA, kainate and NMDA receptor subunits were measured
in hippocampal homogenates by WB. Extracellular glutamate was measured in
freely-moving mouse hippocampus by microdialysis. TNF-α receptors expression
was assessed by IHC. In p55R KO mice, GluR3 (AMPA) and NR1 (NMDA) subunits
were decreased in the hippocampus vs WT mice. In p75R KO mice GluR2,3 (AMPA),
GLUR6/7 (KA) and NR2A/B (NMDA) subunits were increased. Spontaneous
glutamate release was significantly reduced in p55R KO vs WT mice but unchanged
in p75R KO; depolarization-induced glutamate release was unchanged in either
KO vs WT mice. In WT mice, p75R was expressed in hippocampal neurons while
p55R was below detection limit. Ninety-24 h after seizure onset, both receptors were
upregulated in astrocytes. Functional glio-neuronal communications between TNFalpha and glutamate systems may contribute to changes in seizure susceptibility,
thus highlighting a novel mechanism to control neuronal excitability.
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UNRAVELLING THE ROLE OF MTMR2/DLG1 COMPLEX IN SCHWANN CELLS		
Annalisa Bolis1, Paola Zordan1, Silvia Coviello1, Peter J. Brophy2, Alessandra Bolino1.
1

- San Raffaele Scientific Institute 2- University of Edinburgh, Edinburgh, UK

Myotubularin-related (MTMRs) proteins are ubiquitously expressed phospholipid
phosphatases. Mutations in the MTMR2 gene cause autosomal recessive CharcotMarie-Tooth type 4B1 (CMT4B1), a severe demyelinating neuropathy characterized
by the presence of myelin outfoldings. We first generated a Mtmr2-null mouse, which
reproduces the CMT4B1 pathology and demonstrated that loss of Mtmr2 in Schwann
cells is both sufficient and necessary to provoke the dys-myelination. We found that
Mtmr2 interacts with Dlg1, a scaffolding molecule belonging to the MAGUK (membrane
associated guanilate kinase–like) protein family that play role in cell polarity and
membrane addition. Dlg1 is expressed in Schwann cells at paranodal myelin and at
Schmidt-Lantermann incisures, where also myelin outfoldings preferentially arise. In
mutant fibers Dlg1 staining is almost lost. We also reproduced outfoldings phenotype
in vitro, in Schwann cells/DRG (dorsal root ganglia) co-cultures from mutant mice.
To understand which is the function of the Mtmr2/Dlg1 complex, we have identified
Dlg1 interactors in Schwann cells using the yeast two-hybrid approach. We have
tested the candidate interactors for their expression in Schwann cells and we are now
confirming their interaction with Dlg1 in the nerve.
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RESCUE OF NEURODEGENERATION IN MLD MICE AFTER HSC GENE THERAPY:
MECHANISM STUDIES							
A. Capotondo*, A. Quattrini, L.S. Politi, L. Naldini, A. Biffi,
*Università Vita-Salute San Raffaele, via Olgettina 58, 20132 Milano

Metachromatic Leukodystrophy (MLD) is a demyelinating lysosomal storage disorder,
resulting from the inherited deficiency of the enzyme Arylsulfatase A (ARSA). We
previously showed that transplantation of gene-corrected HematopoieticStemCells
(HSC) in pre-symptomatic/symptomatic myeloablated MLD mice prevents/corrects
disease manifestations. Moreover, rescue of established neuronal degeneration in
the hippocampus and in the Purkinje cell layer of the cerebellum was observed upon
treatment. We are now working on the identification of the mechanisms responsible
for these effects. We first demonstrated that HSC-derived, ARSA over-expressing
microglia, recruited to the brain, provides a widespread enzyme distribution and a
robust cross-correction of neurons, astrocytes and oligodendrocytes. Moreover, we
observed distribution of ARSA in adult neural stem cell (NSC)-containing areas, such
as the hippocampus and the subventricular zone (SVZ). We are assessing whether,
like in other neurodegenerative diseases, in MLD exists a primitive defect at the level
of the endogenous NSC compartment. Further, we would like to understand whether
HSC gene therapy could rescue this defect, by providing the functional enzyme,
and render NSC capable of participate to tissue repair. We are also investigating
the relationship between HSC and the neural tissue. In particular we are assessing
whether the presence of HSC-derived microglia in the CNS relies on the migration of
differentiated cells, i.e. monocytes, from the circulation, or of progenitors homing to
the brain at the time of transplantation, differentiating locally. To this aim we are using
super-paramagnetic contrast agents to label HSC and thus monitor their distribution
and homing in vivo by magnetic resonance imaging. Preliminary data in newborn
MLD mice showed the presence of labeled cells shortly after infusion in the brain,
in particular in the hippocampus, suggesting the occurrence of HPSC homing to the
affected brain.
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ROLE OF DYSFUNCTION OF THE UBIQUITIN PROTEASOME PATHWAY IN THE
MECHANISMS OF MOTOR NEURON DEGENERATION IN A MOUSE MODEL OF
AMYOTROPHIC LATERAL SCLEROSIS
Cheroni C., Marino M., Pozzi S., Bendotti C. 						
										

Amyotrophic lateral sclerosis (ALS) is a fatal neurodegenerative disease characterized
by the loss of cortical, brainstem and spinal motor neurons. Accumulation of misfolded
and ubiquitinated proteins is a hallmark of both ALS patients and murine model of
the disease (SOD1G93A mice). The ubiquitin-proteasome pathway (UPP) is the main
proteolytic system in eukaryotic cells. Increasing evidence suggest a link between
UPP impairment and neurodegeneration.
Real time PCR experiments on lumbar spinal cord of SOD1G93A mice revealed
a reduction in the transcripts of proteasome constitutive catalytic subunits and an
increase in their inducible counterparts during disease progression.
In order to evaluate the UPP function at the cellular levels, we crossbred the
SOD1G93A mice with the UbG76V-GFP transgenic model, that expresses a reporter
protein for UPP functionality. Immunohistiochemical analyses of symptomatic double
transgenic mice revealed the presence of rare GFP-positive cells in the spinal cord;
at the end stage the accumulation of the reporter protein was more extended in
the spinal cord and involved also the motor nuclei of the brainstem. Co-localization
experiments in the spinal cord of end stage double transgenic mice revealed that UbGFP accumulation was rarely observed in the glial population. In fact, the majority of
GFP-positive cells showed a neuronal morphology, although only few were identified
as motor neurons.
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AMPA RECEPTOR ACTIVATION CAN INDUCE BOTH APOPTOTIC AND NECROTIC
CELL DEATH IN PRIMARY CULTURED MOTOR NEURONS.
M. De Paola*, P. Bigini, T. Mennini.
* Department of Molecular Biochemistry and Pharmacology, “Mario Negri” Institute for Pharmacological
Research, 20157 Milan, Italy.

Excitotoxicity mediated by AMPA receptor (AMPAR) plays an important role in the
selective degeneration of motor neurons, the main histopathological feature of the
devastating neurodegenerative disease Amyotrophic Lateral Sclerosis (ALS). In
this study we have characterized the neurodegenerative patterns induced by the
activation of the AMPAR after the exposure of mixed anterior horn cultures or cocultures of purified motor neurons on a glial layer, obtained from mouse embryos, to
the glutamatergic agonists kainate and AMPA.
Low AMPA and kainate concentrations (0.3µM and 5µM respectively) significantly
increase the activation of caspase 3 and 9 (more than 50% of SMI32 positive motor
neuorons), induce the expression of phosphatidylserine on the membrane’s outer
leaflet (revealed by annexin-V binding), finally leading to a relevant DNA fragmentation
(evaluated by Hoechst33258 nuclear staining), suggesting that apoptotic-like
mechanisms are involved. On the contrary, higher doses (AMPA 1µM and kainate
15µM) induced membrane permeabilization and cellular swelling, leading to a nonapoptotic motor neuron degeneration. We demonstrated that both apoptosis or
necrosis can occur in primary cultured motor neurons depending on the intensity of
the initial stimulus (concentration, time of exposure) mediated by the AMPAR.
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E. F. Fornasiero, D. Bonanomi, A. Menegon, F. Valtorta
Experimental Neuropharmacology Unit, San Raffaele Scientific Institute and “Vita-Salute” University, via
Olgettina 58, 20132 Milan, Italy

The formation of synapses is a finely organized process, intriguing in its precise
temporal and spatial resolution. Recent data indicate that this process involves the
delivery of “transport packets” containing several sets of proteins necessary for
proper synaptic function. It has been hypothesised that as yet undefined molecules
can sense the synaptic microdomain and stop the travelling transport packets leading
to the rapid accumulation of vesicles at the proper sites. The synapsins (syns) are a
family of synaptic vesicle (SV)-associated phosphoproteins that control the availability
of SVs for exocytosis by reversibly anchoring SVs to each other and to the actin
cytoskeleton in a phosphorylation-dependent manner. Many past publications confirm
that syns have an important role also in synaptogenesis. However, the previous
literature is sometimes divergent; in addition a unifying model for syns activity during
synaptogenesis has not been depicted yet. In order to address the contributions of the
syns to synaptogenesis, we finely characterized the synaptic contacts in hippocampal
neurons from syn I, II, III KO mice at various stages of development. Furthermore,
we re-expressed the syns in the neurons from KO mice through a lentiviral approach.
Our preliminary results suggest that the absence of syns does not severely affect the
number of synaptic contacts but significantly change their organization and molecular
identity.
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GLUTAMATE UPTAKE BY PRESYNAPTIC COMPARTMENT AND POTENTIAL ROLE
IN ANIMAL MODELS OF NEURODEGENERATIVE DISEASES.
Elena Fumagalli, Tiziana Mennini.
Istituto di Ricerche Farmacologiche Mario Negri, Milano.

Excitatory amino acid transporters guarantee glutamate homeostasis in the CNS.
Both glial and neuronal transporter dysfunction could be of relevance in pathological
conditions; for instance, a reversal function of presynaptic neuronal transporter could
occur in ischemia while a decreased function of glial GLT1 has been suggested in ALS.
The demonstration of the presence of a presynaptic transporter is still problematic,
in particular because crude synaptosomal preparations are contaminated by glial
elements.
We evaluated the abundance of neuronal and glial elements by SDS-PAGE, 2-DE
and FACS analysis in crude synaptosomes and in highly purified neuronal fractions
obtained from mice spinal cord. Results indicated that highly purified synaptosomes
were enriched in specific elements and that crude synaptosomes are mainly
constituted by neuronal elements. The different preparations showed different
capacities of glutamate uptake (Km and Vmax), with higher Vmax in the purified
synaptosomes. Properties of glutamate uptake are under investigation in two models
of neurodegeneration, wobbler mice and transgenic SODG93A mice. Preliminary
results on SODG93A mice at the end stage of the disease showed a reduced
glutamate uptake, selectively in the purified synaptosomes, with no significant
changes in the glial fraction.

104

5 th JOINT PhD Student Workshop

Thursday . January 25, 2007

Oral Presentations

January 25, 2007 					

CANCER BIOLOGY, lecture

TARGETING CYCLIN-DEPENDENT KINASES: A NEW MODEL FOR THE MAMMALIAN
CELL CYCLE
Mariano Barbacid
Molecular Oncology Programme, Centro Nacional de Investigaciones Oncológicas (CNIO), 28029 Madrid,
Spain

The widely accepted model for mammalian cell division involves activation of
specific cyclin-dependent kinases (Cdk) by selected cyclins in order to drive each
of the four phases of the cell cycle (1). Cdk2 (sequentially bound to cyclinE and
cyclinA) and Cdk1 (bound to cyclinB) are responsible for driving cells through the
two most essential phases of the cycle, the S phase in which cells duplicate their
genome and mitosis, respectively. Cdk4/6-cyclin D and Cdk1-cyclin A complexes
are primarily responsible for driving cells during the intermediate phases, G1 and
G2. Unfortunately, this classical model has not withstand genetic scrutiny. We and
others have reported that none of the Cdks directly implicating in driving the G1
and S phases, that is, Cdk4, Cdk6, and specially Cdk2, are essential for the cell
division in vivo (2-5). In vitro, mouse embryonic fibroblasts (MEFs) derived from mice
lacking each of these enzymes proliferate normally. In vivo, they are not required
for embryonic development or normal homestasis. Exceptions include the essential
requirement of Cdk4 for postnatal proliferation of specialized endocrine cells and for
proper animal size (2,3). Surprisingly, Cdk2 is essential for the first meiotic division of
germ cells but not for mitotic division of somatic cells (4).
It has been argued that these observations are due to functional compensation among
these Cdks. Indeed, concomitant ablation Cdk4 and Cdk6 in the mouse germ line
results in embryonic lethality due to limited proliferation of hematopoietic precursors,
particularly those of erythroid lineage (6). Yet, Cdk4–/–;Cdk6–/– embryos display
normal organogenesis and cell proliferation in all other tissues examined. Moreover,
MEFs lacking both of these kinases previously thought to be essential from cell cycle
re-entry (G0/G1 transition), respond well to mitogens and engage in DNA synthesis
with normal kinetics (6). Thus Cdk4 and Cdk4 play compensatory roles but only in
hematopoietic cells. Likewise, Cdk6 and Cdk2 do not exhibit compensatory activities
since double mutant mice only display those defects observed in each of the parental
strains (6). We have obtained similar results with mice lacking Cdk4 and Cdk2. A
significant number of double mutant Cdk4–/–;Cdk2–/– mice successfully complete
embryonic development. Although these mice die shortly after birth of cardiac failure,
due to reduced number of cardiomyocytes in their hearts, all other tissues, including
those of hematopoietic origin display normal proliferation rates. In culture, Cdk4–
/–;Cdk2–/– MEFs become immortal, display robust pRb phosphorylation and have
normal S phase kinetics. Acute ablation of Cdk2 in Cdk4–/– MEFs has little effect on
cell proliferation. More importantly, conditional ablation of Cdk2 in adult mice lacking
Cdk4 does not result in obvious abnormalities or decreased proliferation rates in any
of the tissues analysed. Moreover, the livers of these double mutant mice regenerate
normally after partial hepatectomy.
At this meeting I will also report the generation of embryos lacking all interphase
Cdks. Cdk4–/–;Cdk6–/–;Cdk2–/–embryos develop well until midgestation and display
normal cell proliferation and organogenesis. However, they do not survive further due
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to lack of proliferation of hematopoietic cells due to the absence of Cdk4 and Cdk6.
This defect appears to be somewhat exacerbated by the absence of Cdk2. Cdk4–
/–;Cdk6–/–;Cdk2–/– MEFs proliferate in culture and become immortal upon serial
passage. However, these cells display an extended interphase and proliferate more
slowly than wild type MEFs or MEFs expressing just one interphase Cdks. Although
pRb is phosphorylated at well known sites in these triple knock out cells, it is not
properly inactivated since infection with the T121 fragment of SV40 T antigen restores
normal proliferation rates. In summary, genetic interrogation of the role of Cdks in the
mammalian cell cycle has revealed that these cells can proliferate, at least during
embryonic development with just one Cdk, Cdk1. Moreover, these observations have
indicated that the other Cdks do not play essential or even major compensatory roles
during interphase, except in specific cell types. Thus, the generation of additional
Cdks during evolution from unicellular to complex eukaryots was due to ensure
adequate levels of cell proliferation in specific cell types but not to specifically drive
the various phases of the cell cycle as previously proposed.
1. Malumbres M, Barbacid M: To cycle or not to cycle: a critical decision in cancer. Nat Rev

Cancer 2001, 1:222-231.
2. Rane, S.G., Dubus, P., Mettus, R.V., Galbreath, E.J., Boden, G., Reddy, E.P. and

Barbacid, M. (1999). Loss of Cdk4 expression causes insulin-deficient diabetes and Cdk4
activation results in ß-cell hyperplasia. Nat. Genet. 22, 44-52.
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H. (1999). Targeted disruption of Cdk4 delays cell cycle entry with enhanced p27Kip1
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P21 GENE EXPRESSION: THE ROLE OF THE ONCOGENIC PROTEIN PML/
RARALPHA
Francesca De Santis and Pier Giuseppe Pelicci
European Institute of Oncology, via Ripamonti 435 Milan

Acute Promyelocytic Leukemia is characterized by the 15;17 translocation which
gives arise to the oncogenic protein PML/RARalpha.
PML/RARalpha is able to associate and to recruit co-repressor complexes such as
N-CoR/SMRT and HDAC causing the repression of its target promoters.
p21 protein has a crucial role in cell fate decisions, in particular its expression is
important for:
1. the maintenance of quiescent stem cell pool;
2. growth and differentiation of hematopoietic precursor;
3. mainteinance of post-mitotic phase in differentiating cells ;

For all these different fuctions p21 behaves both as a CDK activator and a CDK
inhibitor, playing an important and pivotal role in the economy of cell cycle.
In this work we are trying to address the main features regarding PML/RAR alpha
activities and p21 expression in APL cells, with a particular attention to the molecular
mechanisms underlying the transcriptional effect of PML/RARalpha on p21
promoter.
By performing quantitative Chromatin Immuno Precipitation we demonstrate that
PML/RARalpha binds p21 promoter in the CAP SITE region and 600 bps downstream
of it, where there is a non canonical Retinoic Acid Receptor Responsive Element.

5 th JOINT PhD Student Workshop

109

CANCER BIOLOGY, oral presentations		

January 25, 2007

CHARACTERIZATION OF THE MOLECULAR MECHANISMS GOVERNING AUTOACTIVATION OF THE CATALYTIC DOMAIN OF THE ANAPLASTIC LYMPHOMA
KINASE
Tartari CJ, Gunby RH, Coluccia AML, Cimbro B, Sottocornola R, Belloni V, Marin O,
Scapozza L, Donella-Deana A, Pinna LA, and Gambacorti-Passerini C
Dipartimento di Oncologia Sperimentale, National Cancer Institute, Milan

NPM/ALK is an oncogenic fusion protein expressed in Anaplastic Large Cell
Lymphoma. It derives from the t(2p23;3q35) chromosomal translocation, that fuses
the catalytic domain of the Anaplastic Lymphoma Kinase (ALK) with the dimerization
domain of the ubiquitously expressed nucleophosmin (NPM). Constitutive activation
of NPM/ALK stimulates downstream signalling pathways leading to malignant
transformation.
Since tyrosine kinases are typically regulated by auto-phosphorylation of the
activation loop (A-loop), we mutated three potential auto-phosphorylation sites in the
‘Y-x-x-x-Y-Y’ motif of the ALK A-loop. We observed that mutation of the 2nd and 3rd
tyrosines, (YFF mutant), did not affect catalytic activity and transforming ability. In
contrast mutations of the 1st and 2nd, 1st and 3rd, or all three tyrosines resulted in an
impaired kinase activity and transforming ability. Indeed only the YFF mutant was
able to activate STAT3 and PI3k/Akt signalling pathways. These results suggest that
phosphorylation of the 1st tyrosine alone is necessary for the A-loop to adopt a fully
active conformation and that this tyrosine may act as a docking site for downstream
signalling molecules. This hypothesis was supported by the finding that the DFF
mutant, in which the aspartic residue introduced a negative charge similar to a
phosphorylated tyrosine, was catalytically active, but unable to promote proliferative
and anti-apoptotic signals.
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THE CROSSTALK BETWEEN NCAM AND CAV 1 IN OVARIAN CARCINOMA
PROGRESSION
Silvia Zecchini & Ugo Cavallaro							
IFOM-IEO campus, Milan, Italy

In spite of the observation that the expression of Neural Cell Adhesion Molecule
(NCAM) is altered in various tumor types, no information is available on the functional
role of this adhesion molecule in cancer progression. We have found that NCAM
expression is dramatically upregulated in late-stage ovarian cancer, concomitant to
shedding of NCAM ectodomain in the ascitic liquid of ovarian cancer patients. These
observations suggest that NCAM could exert a role in ovarian cancer progression
and, hence, we began to investigate NCAM function in ovarian cancer cells.
Interestingly, NCAM enhanced anchorage independent growth and tumorigenesis of
ovarian cancer cells in vitro and in vivo.
Morover, NCAM stimulated cell proliferation, adhesion and migration, all processes
involved in cancer progression.
In an attempt to characterize the mechanisms that control NCAM expression in
ovarian carcinoma, we have identified caveolin-1 as a potential candidate. Indeed, not
only the levels of NCAM and caveolin-1 show an inverse correlation in tumor samples,
but caveolin-1 efficiently downregulated NCAM expression in ovarian cancer cells.
Such an inhibitory effect was readily reverted by the concomitant induction of Wnt/
β-catenin pathway.
Taken together, these data suggest that a novel caveolin-1/β-catenin/NCAM pathway
is implicated in late steps of ovarian carcinoma progression.
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TRANSCRIPTIONAL REGULATION BY ACUTE MYELOID LEUKEMIA FUSION
PROTEINS: A GENOME-WIDE APPROACH
Alessandro Gardini, Pier Giuseppe Pelicci, Myriam Alcalay				
IFOM-IEO Campus, Milan

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 stagespecific 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/RARα) 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.
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GENE EXPRESSION PROFILE OF TAMOXIFEN-TREATED CARCINOMAS		
De Cecco L.§, Coradini D., Gariboldi M., Lusa L., Reid JF. , Cappelletti V., Fedeli M.,
Veneroni S., Daidone MG., Pierotti MA.
§

INT, via Venezian 1 and Ifom, via Adamello 16, Milan

Background: Tamoxifen has been the golden standard for the endocrine treatment
of ER-positive breast cancer for more than 25 years, resulting in a 40-50% reduction
in the annual risk of recurrence. However, 25% of ER+/PgR+ and 66% of ER+/PgRcases fail to respond to the treatment. At present, no reliable parameters, that allow
distinguishing patients with low risk and those with high risk of relapse, are available.
Purpose: The main aim of the present study is to disclose, by cDNA microarray, gene
expression profiles that can distinguish ER-positive tumours subsets characterized
by different clinical outcome in the setting of adjuvant tamoxifen therapy. We
analyzed the gene expression profile of 45 ER-positive breast tumours from patients
who relapsed during hormone treatment and of 68 ER positive breast tumours from
patients who resulted disease-free over 70 months of follow-up.
Results: In spite of the high heterogeneous nature of the disease, our data highlight
the predictive value of PgR and ER. Our efforts not only improve the knowledge
of the genes related to these predictive markers but also give clues to explain the
differences in recurrence among the patients. We also tried to decompose the
complexity of the disease by determining gene expression subtypes which should
represent more homogeneous groups, characterized by different clinical outcome.
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EXPLORING TRANSCRIPTIONAL DIVERSITY AS A SOURCE OF NEW CANCER
BIOMARKERS DISCOVERY
Barbara Felice, A.Guffanti, M. Vecchi, S. Confalonieri, Pier Paolo Di Fiore. B.Felice
IFOM Via Adamello 16 20139 Mi

Alternative splicing is one of the major source of transcript variability and a number
of genes that exhibit cancer-associated isoforms has been characterized. We are
investigating human cancer-associated gene isoforms through a bioinformatic
approach. We started focusing on four gene collections: apoptosis-related,
transcription factors, cancer genes and lung cancer genes for a complete set of
1027 genes, derived from the intersection of literature and experimental data. We
build a catalogue of all the transcript variants for each gene, collected from different
transcriptome database, and we align them to the ESTs with the final aim to predict
a possible variation of a given gene isoform between normal and cancer. At the end
of our pipeline we obtain a list of transcripts that show a significant p-value (p<0.001)
in tumor compared to normal and moreover we can distinguish between tumor tissue
specific and tumor specific transcripts. We are characterizing the transcripts selected
and the ESTs that support the variants with a careful annotation. We are analysing
the variation of domain in each gene cluster of transcripts selected for a significant
enrichment in tumor ESTs, in order to understand if the change in exon composition
could affect the behavior. A validation step is needed and will be carried out by RTPCR on RNA extracted from pooled tissues/cell lines of tumor samples in order to
avoid ambiguous splicing prediction for the presence of sequencing errors in EST
sequences.
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MECHANISMS RESPONDING TO DNA DOUBLE STRAND BREAKS DURING SPHASE	
Ylli Doksani, Achille Pellicioli and Marco Foiani.
FIRC Institute of Molecular Oncology Foundation, Via Adamello 16, 20139, Milano, Italy

In recent years, a lot of work has been focused in trying to elucidate the molecular
mechanisms that allow cells to deal with DNA double strand breaks. The response
to these lesions is a coordinated action of specialized repair and checkpoint proteins,
which act together to prevent pathological transitions at the break and to promote
repair. The key players and repair mechanisms adopted in the G1 and G2 phases of
the cell cycle are now becoming clear but still, little is known on how cells deal with
these chromosomal lesions during S-phase and, in particular what happens when the
DNA replication machinery encounters a DSB.
Using yeast as a model system we are studying the cellular response to a site
specific DSB during S-phase. In particular, by using the two-dimensional agarose
gel electrophoresis, we have analyzed the replication fork transitions occurring at a
DSB site in wt cells or in mutants altered in the DNA damage response and in DSB
processing and the results will be presented.
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TELOMERE AND TELOMERASE MODULATION BY THE MAMMALIAN RAD9/RAD1/
HUS1 DNA-DAMAGE-CHECKPOINT COMPLEX.
Sofia Francia, Robert S. Weiss, M. Prakash Hande, Raimundo Freire, and Fabrizio
d’Adda di Fagagna.
Institute of Molecular Oncology Foundation (IFOM), Via Adamello 16, 20139 Milan.

Telomeres, the termini of linear chromosomes, are exceptional, as they are DNA ends
that do not normally trigger a DNA-damage response (DDR) and are compatible with
normal cellular proliferation. Mammalian telomeres are nevertheless a physiological
substrate of the DDR apparatus as the inactivation of genes encoding certain DDR
factors results in telomere dysfunction (d’Adda di Fagagna et al, 2004). However,
how DDR factors are integrated with telomere physiology, including telomere length
regulation by the specialized reverse transcriptase telomerase, is still largely unclear.
Here we report that the mammalian Rad9/Rad1/Hus1 (911) checkpoint complex, which
localizes to sites of genome damage and promotes DDR signaling (Parrilla-Castellar,
et al 2004), is a novel integral component of the telomere in human and mouse cells.
By the use of quantitative telomere length measurements, we demonstrate severe
telomeric shortening in both Hus1-deficient mouse embryonic fibroblasts and in
thymocytes from conditional Hus1-knockout mice. We also show that 911 is found in
association with catalytically-competent telomerase in cell lysates and is a positive
regulator of its DNA polymerase activity. These findings, therefore, identify an
unanticipated function for the 911 checkpoint complex at telomeres in mammals and
provide a mechanistic link between the activity of DNA-damage checkpoint proteins
and the telomere maintenance machinery.
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RLP-A and RLP-B : TWO NOVEL GTPse PROTEINS					
Mariaelena Pistoni, Bruno Amati.							
European Institute of Oncology. Milano

We are studying a gene identified as Myc-repressed gene in a micro array screen
previously performed. This gene has been provisionally named RLP-A (for Raslike protein A) and a second gene RLP-B was identified by its homology to RLPA. RLP-A and RLP-B are members of the Ras family. All Ras-related GTPases
contain five highly conserved domains (G1-G5), function as guanine nucleotidedependent molecular switches and regulate diverse array of cellular functions. By
aligning RLP-A and RLP-B with other small G proteins we can notice the presence
of the five conserved domains (G1-G5) and the absence of consensus sequences
for lipid modification and posttranslational modification for targeting to membranes.
Experiments using immuno-fluorescence assay on NIH 3T3 cells revealed that
RLP-A has a nucleolar localisation during interphase and it remain associated
with chromosomes in mitotic cells. Furthermore, we were able to show that RLPA co-localise with UBF (RNA polymerase I upstream binding transcription factor).
With immuno-FISH experiments using a IGS probe to mark rDNA and the antibody
against RLP-A we detect a co-localization between the hybridized probe on
chromosomes and the protein both in interphase and mitotic cells in correspondence
to nucleolar organizing region. Based on the above observations, we perform coImmunoprecipitation of RLP-A with endogenous UBF and other nucleolar markers
and ChIP (Chromatin Immunoprecipitation) in NIH3T3 cells on rDNA in order to
map the repeat and to address a possible interaction of RLP-A with rDNA. Overexpression and knock-down experiments will be undertaken to address the cellular
function of these proteins.
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MECHANISM OF AURORA B ACTIVATION BY INCENP AND INHIBITION BY
HESPERADIN
Fabio Sessa1,2, Marina Mapelli1,2, Claudio Ciferri1, Cataldo Tarricone1, Liliana B.
Areces1,2, Thomas R. Schneider1,2, P. Todd Stukenberg3, and Andrea Musacchio1,2.
1 Department of Experimental Oncology European Institute of Oncology Via Ripamonti 435, 20141, Milan,
Italy.
2 FIRC Institute of Molecular Oncology Foundation Via Adamello 16 20139 Milan Italy.
		
3 Department of Biochemistry and Molecular Genetics University of Virginia Medical
School Charlottesville, Virginia 22908.

Aurora family serine/threonine kinases control mitotic progression, and their
deregulation is implicated in tumorigenesis. Aurora A and Aurora B, the bestcharacterized members of mammalian Aurora kinases, are 60% identical but bind to
unrelated activating subunits. The structure of the complex of Aurora A with the TPX2
activator has been reported previously. Here, we report the crystal structure of Aurora
B in complex with the IN-box segment of the inner centromere protein (INCENP)
activator and with the small molecule inhibitor Hesperadin. The Aurora B:INCENP
complex is remarkably different from the Aurora A:TPX2 complex. INCENP forms a
crown around the small lobe of Aurora B and induces the active conformation of the
T loop allosterically. The structure represents an intermediate state of activation of
Aurora B in which the Aurora B C-terminal segment stabilizes an open conformation
of the catalytic cleft, and a critical ion pair in the kinase active site is impaired.
Phosphorylation of two serines in the carboxyl terminus of INCENP generates the
fully active kinase.
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Hanako Tsushima, Francesca Senic-Matuglia, Stefano Confalonieri, Lisa Salicini, and
Pier Paolo Di Fiore
IFOM, Via Adamello 16, 20139 Milan, Italy							
										
										

4 EH proteins presnet in the C.elegans genome each represent homologues of the 4
major families that have been found across species, acting in various processes such
as endocytosis, vesicle recycling, nuclear-cytosolic shuttling, cell-fate determination
and mitogenic signalling. EH proteins are those that contain a protein-protein
interaction domain of approximately 100 amino acids called Eps15 Homology (EH)
domain, found conserved from yeast to mammals.
In an attempt to study the extent of the network of protein-protein interactions
mediated by EH domains, the EH domains of the 4 C.elegans proteins, namely EHS1, ITSN-1, REPS1 and RME-1, were cloned as baits to screen the C.elegans cDNA
library for their putative interactors, using Yeast Two Hybrid (Y2H).
Y2H screends, confirmed by two round of re-transformations in yeast, were then
validated by two further approaches. Firstly by in-vitro binding assays, producing
the putative interactors as GST-fusion proteins to test the pull-down of EH proteins
each overexpressed as FLAG-tagged in mammalian tissue culture. Secondly, the
genetic interactions were examined, using the phenotyoe of hypo/hypersensitivity to
acetylecholine esterase inhibitor, aldicarb displayed by EH mutant nematodes ; ehs1, itsn-1 and reps1. rme-1 was tested by the same procedure, although an additional
assay more adapted to its own phenotype is under investigation.
Biochemical and genetic validations of the EH interactions have allowed the
emergence of 25 specific proteins. Studying their functions, especially relative to EH
protein functions should enable us to better-understand the role played by the EH
network in C.elegans, and eventually applicable to mammalian system.
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CHARACTERIZATION OF THE INTERACTION BETWEEN ABI1 AND GCK4 KINASE
PROTEINS
Marina Gugiatti, Silke Gerboth, Giorgio Scita
IFOM, Via Adamello 16, 20139 Milano , Italy

Actin-based dynamics drives a variety of cellular processes through which living
cells change shape in response to environmental signals. A variety of regulatory
factors control actin remodelling both in space and time. Among them, Abi1 displays
a multi-functional role by entering in different macromolecular complexes. Through
the identification of new Abi1 interactors, we want to elucidate how these complexes
are assembled, localized and regulated in vivo. In a screening of brain cDNA library,
by phage display we fished out MINK kinase as novel potential interactor of the SH3
domain of Abi1. MINK and its homologues TNIK and HGK belong to the GCK4 family
of Ste20 ser/thr kinases. Co-immunoprecipitation and in vitro binding experiments
validated the association of Abi1 with MINK, TNIK and HGK. Furthermore, we
mapped the surface of interaction on MINK and generated a point mutant, which is
no longer able to bind Abi1. The great majority of Abi1 molecules in cells is part of a
Wave2, Abi1, Nap1, Pir121, (WANP) complex. Using ectopic expression of proteins,
we demonstrated that MINK can associate with the WANP complex via Abi1. In
vitro kinase assays showed that Abi1 enhances MINK kinase activity. Additionally,
bacterially purified Abi1 is a direct substrate of MINK kinase activity, thus defining
the first ever identified substrate for this kinase. Moreover, Abi1 not only increases
MINK kinase, but also significantly augments MINK-dependent p38 and JNK activity,
suggesting the existence of an Abi1-MINK-p38/JNK signalling pathway. The functional
role of Mink-Abi1 complex in the regulation of the actin cytoskeleton remodeling, cell
migration and cellular senescence is currently being investigated.
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GENETIC SCREENS TO IDENTIFY CHECKPOINT-DEPENDENT
CONTROLLING THE STABILITY OF REPLICATION FORKS

PATHWAYS

Rachel Jossen (IFOM Milan), Rodrigo Bermejo (IFOM Milan), Hannah Klein (NYU, USA),
Marco Foiani (IFOM Milan)								
										

Chromosome integrity during DNA replication is essential for preventing genome
rearrangements and cancer. When replication pauses the stability of stalled forks is
controlled by the checkpoint response, which in the yeast Saccharomyces cerevisiae
is mediated by the Mec1/Rad53 kinases. Results obtained in our laboratory indicate
that Rad53 prevents the accumulation of abnormal replication intermediates thus
allowing replication forks to restart DNA synthesis following pausing of the replication
machinery. In fact, hydroxyurea (HU)-treated rad53 cells accumulate DNA structures
resembling recombination intermediates that impede replication resumption when the
inhibitor is removed.
The Rad53 kinase phosphorylates several factors implicated in chromosome replication
and recombination. However, it is still unclear whether these phosphorylation events
are required to prevent the collapse of replication forks in response to replication
stress or intra-S DNA damage. In order to identify relevant factors implicated in
facilitating replication restart in response to replication stress, I am using the yeast
S.cerevisiae to screen for mutants able to rescue the HU sensitivity of rad53 cells.
So far we identified five suppressors carrying mutations in the general transcription
repressor Ssn6.
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SITE-SPECIFIC AND EFFICIENT DNA INSERTION IN HUMAN CELLS USING
DESIGNED ZINC FINGER NUCLEASES
Lombardo A, Moehle EA, Rock JM, Genovese P, Lee YL, Jouvenot Y, Perez A, DeKelver
RC, Lam AN, Gregory PD, Naldini L, Urnov FD, Holmes MC.
HSR-TIGET, San Raffaele Scientific Institute, Milan, Italy

Gene targeting strategies, which are mostly based on the delivery of the exogenous
sequence by naked DNA or adeno-associated viral vectors, exploit the endogenous
recombination machinery to mediate site-specific incorporation of the novel DNA
sequence into the genome of the target cells. Although this approach represents
an essential method for the generation of transgenic animals in basic research, its
application to genetic medicine and biotechnology is hampered by the low efficiency
of homologous recombination (HR) in mostly eukaryotic cells, and by the concomitant
high frequency of random integration of the targeting constructs. These facts result
in elaborate and time-consuming selection screening of the rare targeted integration
events. Moreover, the above-mentioned delivery approaches are not always feasible
for the modification of human primary cells, because of their profound impact on the
normal cell functions, and/or because of their poor DNA transfer efficiency in these
cell types. Therefore, an alternative method, which allows both increased HR activity
within the desired target site and efficient delivery of the exogenous sequence in
human primary cells, would represent a major advance towards the applications
of this powerful technology. Here we show that a precisely placed double-strand
break induced by engineered zinc finger nucleases (ZFNs) can stimulate integration
of long DNA stretches into a predetermined genomic location, resulting in 5% sitespecific gene addition in the absence of any selection. Furthermore, to broaden
the possible applications of this approach to primary cell types, we have adapted a
delivery platform based on integrase-defective lentiviral vectors. By this approach,
we found efficient integration of complex expression cassettes into predetermined
genomic locations, highlighting novel and powerful approaches to mammalian cell
engineering, and suggesting the possibility of ZFN-driven gene addition therapy for
human genetic disease.
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UPAR-INDUCED CELL ADHESION AND MIGRATION: VITRONECTIN PROVIDES THE
KEY
Chris D. Madsen and Nicolai Sidenius
IFOM-IEO-Campus

Introduction Expression of the GPI-anchored membrane receptor uPAR induces
profound changes in cell adhesion, migration and proliferation. Aim To identify the
key molecular interactions essential for uPAR function. Results Using a genetic
approach we carried out a complete functional alanine scan of uPAR in 293 cells.
Surprisingly, all 34 of the 255 mutant receptors that failed to mediate the uPARinduced changes in cell adhesion, morphology and migration, showed a specific
reduction in RGD-independent cell adhesion to the somatomedin-B (SMB) domain of
vitronectin (Vn). The composite Vn-epitope (W32, R58, I63, R91 and Y92) of uPAR
was identified using purified mutants. Although uPAR-induced cell adhesion to SMB
was RGD-independent, the changes in morphology and ERK1/2-activity required
integrin engagement of RGD-motifs. Mutating all previously proposed integrin binding
sites in the same mutant failed to suppress uPAR-mediated cell changes. In order to
mimic the membrane-ECM interaction induced by uPAR-Vn, we generated a GPIanchored plasminogen activator inhibitor-1 (PAI-1). This, like uPAR, binds specifically
and with high affinity to the SMB domain of Vn but shares no other similarity with
uPAR. Surprisingly, the chimeric PAI-1/GPI recapitulated the biological effects of
uPAR expression. Conclusion Together these data strongly suggest that a direct
uPAR-Vn interaction independently of lateral interactions is required and sufficient to
initiate RGD-dependent integrin signalling modulating cell morphology and migration
through a novel mechanism by which a cell adhesion molecule lacking inherent
signalling capability evokes complex cellular responses by modulating the contact
area between the cell and the matrix.
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STRUCTURE ANALYSIS OF MULTI-PROTEIN COMPLEXES BY CROSS-LINKING,
MASS SPECTROMETRY AND DATABASE SEARCHING
Alessio Maiolica, Davide Cittaro, Dario Borsotti, Claudio Ciferri, Cataldo Tarricone, Andrea
Musacchio and Juri Rappsilber							
			

Cross-linking and mass spectrometry can provide structural information such as
protein complex topology, contact surfaces and arrangement of secondary structure
elements. A key difficulty has been the automated identification of linked peptides on
the basis of fragmentation spectra. Through the construction of a special database
and the assignment of a score, we modified standard proteomic tools to overcome the
data analysis bottleneck of cross-linking and mass spectrometry. We report on the
analysis of two coiled coil region-containing complexes, the Ndel1(17-174) homodimer
(40 kDa) and the four protein Hec1 complex (180 kDa). Our approach shortcuts
extensive biological experiments and resulted in a number of structural insights such
as the direction and synchrony of coiled coil regions and the observation of a four
protein interaction region.
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DIFFERENT ROLES OF uPAR MONOMERS AND DIMERS IN THE CELL MEMBRANE
START EMERGING
Gabriele Malengo1, Annapaola Andolfo2, Moreno Zamai1, Francesco Blasi1,2, Enrico
Gratton3, Nicolai Sidenius2, Valeria Caiolfa1.
San Raffaele Scientific Institute, Milan, Italy. 2 The FIRC Institute of Molecular Oncology, Milan, Italy. 3LFD,
Univ. of California Irvine, USA.
1

Spatio-temporal regulation of proteins interaction in cells might be a key for
understanding their selective activation of signal transduction cascades. In this
context, we are studying the dynamics and molecular association of uPAR, a gpianchored receptor selectively involved in cell adhesion, migration and proliferation.
uPAR-uPAR interactions and/or partitioning and segregation might be required
for selecting the activation pathway. Stable clones of HEK293 expressing fully
functional uPAR-EGFP-gpi were obtained for 2-photon fluorescence fluctuation
spectroscopy studies in living cells. uPAR diffusion time in the cell membrane is
20-30 msec. However, a large fraction of uPAR is recruited in the bottom plane
of the cell membrane and mediates cell adhesion. These molecules of uPAR are
immobile and form large (micron) clusters, which are not formed by the D2D3-EGFPgpi uPAR truncated form. The diffusion of uPAR-wt and D2D3 form is anomalous
and both receptors associate in dimers. Surprisingly uPAR-wt dimers diffuse faster
than monomers. When the endogenous inhibitor PAI-1 bound to uPA interacts with
uPAR, it induces the dissociation of the receptor dimers. These results suggest that
uPAR monomers interact with other membrane components, whereas dimers diffuse
autonomously, implying a different role of uPAR monomers and dimers in living cells.
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MATHEMATICAL MODELLING OF THE SPINDLE ASSEMBLY CHECKPOINT		
Romilde Manzoni, Martin Vink, Marco Simonetta, Marina Mapelli, Andrea Musacchio
and Andrea Ciliberto.
IFOM-IEO campus, via Adamello 16, Milan 							
					

The separation of sister chromatids at the metaphase to anaphase transition is a
key process during cell division. The spindle assembly checkpoint (SAC) controls
chromosome segregation, delaying anaphase until all sister chromatids have
achieved bipolar attachment with microtubules, and thus ensures that daughter cells
will receive the correct number of chromosomes at the end of mitosis. The SAC
activates a cascade of signals converging on the inactivation of Cdc20, a protein
that, regulating the anaphase-promoting complex (APC), triggers chromosome
segregation and cell division. The checkpoint can detect the presence of even a single
unattached kinetochore (i.e. it has an activation threshold), and is able to amplify
such a small ‘wait-signal’ to completely halt mitotic progression. We are investigating
this process with a combination of mathematical modeling and experiments, aimed
at the reconstruction both in vitro and in silico what is considered essential for the
SAC: the formation of the Cdc20:Mad2 complex, where Cdc20 is kept in an inactive
state. Mad2 is recruited to unattached kinetocores through the interaction with Mad1.
Mad1:Mad2 serves as a template for the formation of Cdc20:Mad2, that silences all
Cdc20 in the cytoplasm through an autocatalytic loop (De Antoni et al. 2005). Once
kinetochores have properly attached, the SAC is silenced through a mechanism
involving p31. We are currently performing in vitro experiments with purified proteins
to verify the presence of the hypothesized autocatalytic loop. Preliminary results
suggest that Cdc20:Mad2 is able to catalyze its own production. Moreover, we
developed a mathematical model that suggests possible mechanisms controlling the
amplification process in response to unattached kinetochores. The goal is to use the
combination of experimental and computational approaches to better understand the
dynamics of the system.
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TUMORANTIGEN PROCESSINGAND PRESENTATION ON MHC CLASS II MOLECULES
FOR CD4+ T CELL RECOGNITION IN HEALTH AND DISEASE
Jill Marturano and Maria Pia Protti
(address: CIGTP, Dibit H San Raffaele, via Olgettina 58, Milano 20132, Italy)

CD4+ T cells play an important role in orchestrating the anti-tumor response but
little is known about the intracellular events leading to the formation of tumor antigen
CD4 epitopes and how these epitopes are recognized in vivo in patients during the
progression of neoplastic disease.
We focused on MAGE-3, an ideal candidate for cancer immunotherapy because it
is expressed in many types of solid tumor but not in healthy tissues, and for which
we previoulsy identified after in vitro priming several naturally processed epitopes
recognized by CD4+ T cells from healthy donors.
To study of the pathways leading to the formation of CD4 epitopes of this protein, we
focused on two MAGE-3 epitopes. MAGE-3156-175, expressed by antigen presenting
cells in association with DR alleles after processing of endocytosed MAGE-3 protein
and MAGE-3286-300, expressed also directly in association with DR alleles on
the surface of MAGE-3 positive melanoma cells. We used selective inhibitors of
lysosomal and cytosolic enzymes in different types of MAGE-3 expressing cells, and
then evaluated as a readout their recognition by CD4+ T cells specific for the peptides
corresponding to the two selected MAGE-3 regions. Results obtained so far will be
shown.
To evaluate the relevance of the spontaneous occurring anti-MAGE-3 specific
CD4+ T cells in vivo in neoplastic patients, we selected a population of melanoma
patients with MAGE-3 expressing tumor. We are testing the ex-vivo qualitative and
quantitative response to all the promiscuous MAGE-3 CD4 epitopes identified so far,
using different techniques. Results obtained so far will be shown.
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CHOP (C/EBP homology protein) plays a role in plasma cell secretory
pathway
S. Masciarelli, S. Ceppi, T. Anelli, S. Cenci, L. Hendershot and Sitia R.
DiBiT-Università Vita-Salute S.Raffaele

Plasma cells are terminally differentiated cells that secrete enormous amounts of
antibody. To cope with the very high rate of protein synthesis and secretion the cell
exploits some of the elements of the Unfolded Protein Response (UPR), a response
triggered by ER stress conditions. We show for the first time that GADD153/CHOP
(growth arrest and DNA damage/C/EBP homology protein), is modestly induced
during plasma cell differentiation, in a murine model of B cell differentiation (I.29μ+
cell line) and in mouse splenic B cells. CHOP is a member of the C/EBP family of
transcription factors and it is induced by ER (via the UPR) and other cellular stresses.
It heterodimerizes with other members of its own or other families of transcription
factors and inhibits or changes their DNA binding specificity.
We investigated the role of CHOP in B cell differentiation in B lymphocytes and plasma
cells from CHOP-/- mice. We found that in vitro differentiated CHOP-/- plasma cells
accumulate more high molecular weight, disulfide-bonded protein species containing
IgM subunits and secrete less IgM than their +/+ counterpart, suggesting that the
absence of CHOP affects some aspect of ER quality control. Immunofluorence and
electron microscopy show alterations of the ER morphology in these cells. Importantly,
immunofluorence data indicate that ERp44, a fundamental player in disulfide bond
chemistry, has an altered subcellular localization in the -/- plasma cells compared
to that observed in +/+ plasma cells. We compared gene expression patterns in
differentiating plasma cells in the two mice by microarray analysis in an attempt to
identify CHOP target genes that contribute to ER quality control. The results of this
analysis will be discussed here.

5 th JOINT PhD Student Workshop

133

POSTER SESSION II		

January 25, 2007

MC40

FROM EGFR ACTIVATION TO EPS15 MONOUBIQUITINATION				
Elena Maspero, Barbara Oldrini, Tanja Woelk and Simona Polo
IFOM, the FIRC Institute for Molecular Oncology, Via Adamello 16, 20139, Milan, Italy

Ubiquitination is a potent mechanism for the spatial and temporal control of protein
activity. Ubiquitin signals are interpreted by modular protein domains that bind noncovalently to ubiquitin (UBDs). Our understanding of the mechanisms of regulation of
UBDs and of their modes of recognition and transmission of Ub signals is rudimentary
at best and paradigms for the mechanisms of UBD function need to be established.
Eps15 (EGF receptor Pathway Substrate 15), a protein originally identified as
EGFR substrate, contains a UIM (Ubiquitin Interacting Motif) indispensable for
monoubiquitination of the protein upon EGF treatment. Recently we found that the
mechanism underlying this process, referred to as coupled monoubiquitination,
depends on the interaction between the UIM and the E3 enzyme, which has itself
been modified by Ub. Our experiments suggested that members of the Nedd4-family
of E3 ligases are involved because their ubiquitination in vivo correlates with the
ability to monoUb eps15. One major question is how the signal is delivered from the
activated EGFR to the ubiquitination machinery. Our results show that the kinase
activity of the EGFR, but not its phosphorylation sites are required, suggesting a
possible downstream regulation exerted by one of the kinases activated by this RTK.
Results will be presented.
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STRUCTURAL CHARACTERISATION OF THE TRANSCRIPTION FACTORS PBX1,
PREP1 AND HOXB1 IN COMPLEX WITH DNA
Lisa Mathiasen, Sebastiano Pasqualato, Thomas Schneider and Francesco Blasi
IFOM, Via Adamello 16, 20139 Milano, Italy

Homeodomain proteins constitute a large family of eukaryotic DNA-binding proteins
that regulate transcription of a broad spectrum of developmentally important
genes. These proteins share a 60 amino acid DNA-binding domain which has been
conserved in sequence, structure and mechanism of DNA-binding. While monomeric
homeodomain proteins exhibit a limited ability to discriminate between different DNA
sequences, their specificity is significantly enhanced through the cooperative binding
to DNA with other DNA binding partners. Prep1, which belongs to the TALE (three
amino acids loop extension) family of homeodomain proteins, forms a strong and
stable complex with Pbx1 independent of DNA binding. Pbx1 contains a nuclear
localisation signal and carries Prep1 into the nucleus. Once in the nucleus, Prep1
retains the complex in the nucleus by hiding the nuclear export signal of Pbx1. Prep1
and Pbx1 form trimeric complexes with HoxB1, which is known to play an important
role in development. Through structural characterisation of the homeodomain
proteins Prep1, Pbx1a and HoxB1 and their interaction with DNA we hope to reach an
understanding of the structural basis underlying the functional DNA target specificity.
Moreover, the determination of these structures will be valuable in the characterisation
and understanding of the functions of these transcription factors during processes of
development and cancer.
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THE PRDM GENE FAMILY AND CANCER: PRDM5, an exemplificative
member.
Natalia Meani, Emanuela Colombo and Myriam Alcalay
IFOM-IEO campus, via Adamello 16, 20139 Milano

The human PRDM gene family consists of 17 known members characterized by
the presence, generally at the N-terminus, of the PR domain, a 130 amino-acid
region that shares 20-30% sequence homology with the SET domain of histone
methyltransferases. A variable number of Zn finger domains are also present at the
C-terminus of the protein. Few members of this family have been investigated so far.
According to what reported, these proteins are involved in important cellular process,
such as cell commitment and differentiation, cell growth and apoptosis. The function
of the PR domain is not conserved through the family. Few members have intrinsic
methyltransferase activity, others recruit histone methyltransferases and different
chromatin remodelling enzymes, suggesting that the control of cellular function is
exerted by directly controlling chromatin structure.
We describe here a recently characterized PR-domain family member, PRDM5 that
has been previously found as silenced in different human cancers and has growth
suppressive activity. The gene is ubiquitously expressed at very low level in normal
human tissues. The GFP-PRDM5 protein is mainly nucleolar with a smaller diffuse
nuclear fraction and co-localizes with the nucleolar proteins, NPM and ARF. The
nucleolar localization of overexpressed PRDM5 is NPM-independent, although
PRDM5 directly interacts with endogenous NPM protein. Both NPM and PRDM5
control cell growth, therefore we are trying to assess if they cooperate to exert this
function. PRDM5 lacks methyltransferase enzymatic activity that is indirectly acquired
through binding to the methyltransferase G9a. We suggest that PRDM5 may be a
component of molecular complexes together with NPM and chromatin factors that
control ribosome DNA transcription in the nucleoli.
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CHARACTERIZATION OF MONOCLONAL ANTIBODIES RAISED AGAINST THE
LYMPHATIC ENDOTHELIUM
Molendini C., Lampugnani M.G., Dejana E.
Italian Foundation for Cancer Research (FIRC) Institute of Molecular Oncology, Milan, Italy.

The lymphatic vasculature complements the blood vasculature by maintaining tissue
fluid homeostasis. Blood and lymphatic endothelial cells (BEC and LEC, respectively)
share a common lineage and several features, but, due to the existence of few
lymphatic-specific molecular markers and the difficulties in isolating pure lymphatic
endothelial cells, this endothelium is to date still poorly characterized.
We focused our attention on the lymphatic endothelial cell-to-cell junctions in the
attempt to identify novel LEC-specific or LEC-enriched junctional proteins, or to
elucidate the role of known adhesion molecules relating to lymphatic endothelial
functions.
Previous gene profiling analysis performed in our group comparing blood and
lymphatic endothelial cells showed these two cell types, although sharing a number
of junctional proteins, may qualitatively differ in the organization of these structures,
as it is already known at the morphological level. By a subtractive immunization
strategy, we isolated a panel of 22 murine monoclonal antibodies and tested them by
immunofluorescence on a cell line expressing other known lymphatic markers such as
podoplanin, LYVE-1 and Prox-1. Out of these supernatants, we selected 4 subclones
which had shown a junctional-like staining in immunoflurescence enriched on LEC
compared to BEC. We are going to indentify these antigens by mass spectrometry
analysis and functionally characterize them.
This can provide new insights in the understanding of lymphatic vasculature functions
in homeostasis and disease and in the differences between blood and lymphatic
vessel development.
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STRUCTURE AND DYNAMICS OF HIGH MOBILITY GROUP BOX PROTEIN 1
(HMGB1) COMPLEXED WITH INHIBITORS OF ITS PROINFLAMMATORY ACTIVITY: A
COMBINED NUCLEAR MAGNETIC RESONANCE AND COMPUTATIONAL CHEMISTRY
APPROACH
Luca Mollica(1)(2)(3), Alessandro Curioni(2), Francesco De Marchis(2), Corrado
Dallacosta(1)(3), Danilo Pennacchini(1)(3), Moreno Zamai(1), Alessandra Agresti(1), Lisa
Trisciuoglio(1), Marco E Bianchi(1), Wanda Andreoni(2), Giovanna Musco(1)(3)
(1) DIBIT - San Raffaele Scientific Institute, via Olgettina 58, 20133 Milano (Italy), (2) Computational
Biochemistry and Material Science group, c/o IBM Research Division - Zurich Research, Laboratory,
Saumerstrasse 4, 8003 Rueschlikon (CH); (3) Biomolecular NMR Laboratory of the Dulbecco Telethon
Institute (DTI), via Olgettina 58, 20133 Milano (Italy)

The HMGB1 is a 22 kDa protein with tripartite domain organization, composed of
two similar DNA binding domains (Box A and B) with an acidic C-terminal tail of
30 residues. HMGB1 has a pivotal role as intracellular (transcription and growth
factor) and extracellular (cytokine for lethal systemic inflammation) mediator. The
understanding of the mechanisms underlying its inflammatory activity are therefore of
enormous clinical interest. We have identified Glycyrrhizic acid (GL) and its derivative
Carbenoxolone (CBNX) as new modulators of the cytokine activity of HMGB1. By
NMR chemical shift mapping we have shown that both the ligands interact directly
with HMGB1 full length with micromolar affinity. The interaction sites are mainly
clustered on the first two helices of the two HMG boxes, involving highly conserved
residues in the HMG family. X-filtered NOESY experiments show that several methyl
groups of GL are in direct contact with aromatic residues of HMGB1. Computational
methods have been also used in order to characterize the binding mode of the
triterpenic scaffold at atomic level with good agreement with experimental data. From
the functional point of view GL inhibits the HMGB1 induced migratory response and
proliferation of endothelial cells and mesoangioblasts. Collectively, these results
suggest that GL and derivatives are potential anti-inflammatory drugs which will be
also tested as potential therapeutic agents in the treatment of many diseases.
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Caenorhabditis elegans HOMOLOGS OF SHC					
										
L. Moronetti Mazzeo, S. Marchesi, J. Solinger, G. Cassata.				
IFOM, Istituto Firc di Oncologia Molecolare, Milan, Italy.						
										
										

Shc are adaptors that among other functions are involved in signaling pathways which
are important for growth, apoptosis and stress response. In the model system C.
elegans these cellular functions can be genetically dissected. In the worm, the insulin
and the p38/JNK/MAPK pathways are the major players that direct life span and stress
response respectively. As a first experiment, we analyzed the lifespan phenotypes
of the two existing C. elegans shc orthologs: shc-1, and shc-2. We noticed that the
lifespan of shc mutants is significantly shorter than wt and than daf-16 (FOXO), which
is the transcriptional effector of the insulin pathway. Mutants of the p38/JNK/MAPK
pathway display an enhanced susceptibility to pathogens (esp) phenotype, whereas
the long-lived daf-2 mutants (insulin receptor) show an increased resistance to
pathogens. Testing the shc mutants revealed that they are esp. Epistatic analyses
moreover showed that absence of shc in the long-lived daf-2 mutants partially
suppresses their enhanced resistance to pathogens. The partial suppression of daf-2
and the shorter life span than daf-16 point to the fact that shc must interact with other
pathways. This is further underlined by the genetic interaction of shc with members of
the p38/JNK/MAPK pathway. In detail we discovered that: a) shc-1 suppresses mek1, b) jnk-1 and kgb-2 are both epistatic to shc-1. Since there are evidences that SHC1 physically interacts with MEK-1 we propose a model in which these two proteins are
able to activate the pathway only when reciprocal interaction occurs. We are currently
testing genes that may activate the SHC-1/MEK-1 complex. Expression analyses on
SHC-1 further support its role in response to pathogens and regulation of lifespan, as
it is expressed in the gut – the major organ involved in these functions.
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ACCUMULATION OF MAD2:CDC20 COMPLEX DURING SPINDLE CHECKPOINT
ACTIVATION REQUIRES BINDING OF OPEN AND CLOSED CONFORMERS OF
MAD2.
Luigi Nezi1, Giulia Rancati2, Anna De Antoni1, Simonetta Piatti2 and Andrea Musacchio1.
European Institute of Oncology, 20141 Milan (Italy). 2Dip. di Biotecnologie e Bioscienze Universita’ di MilanoBicocca, 20126 Milan (Italy).
1

The inheritance by daughter cells of complete copies of their genome is central to
the process of cell proliferation. The spindle assembly checkpoint (SAC) delays
anaphase until all sister chromatid pairs have attained bipolar attachment to
spindle microtubules. In this way the SAC coordinates mitotic progression with the
process of sister chromatid alignment at metaphase and defects in this cell cycle
surveillance mechanism contribute to chromosome instability and aneuplody, which
are both hallmarks of cancers. Anaphase is triggered by the proteolysis of one of
the subunits of Cohesin by Separase, which is normally kept inactive by Securin.
Securin ubiquitination by APC/C leads to anaphase onset. The spindle assembly
checkpoint targets the APC/C activator Cdc20 with Mad2 and BubR1. Mad2 adopts
a closed (C) conformation when bound to its kinetochore receptor Mad1 or its
target in the checkpoint Cdc20, and an open (O) conformation when unbound to
these ligands. Recently, we showed that a C-Mad2 conformer constitutively bound
to Mad1, rather than Mad1 itself, is the kinetochore receptor for cytosolic O-Mad2,
and that the interaction of O and C conformers of Mad2 is required to sustain the
spindle checkpoint in HeLa cells. Here we show that the interaction of the O and
C conformers of Mad2 is conserved in Saccharomyces cerevisiae. MAD2 mutant
alleles impaired in this interaction fail to restore the SAC in a mad2 deletion strain. As
expected, the corresponding mutant proteins bind Mad1 normally in vitro and in vivo.
The same mutant Mad2 versions bind Cdc20 normally in vitro, but their ability to bind
Cdc20 is dramatically impaired in vivo. These results strongly support the view that
the interaction of O-Mad2 with C-Mad2 is essential for the SAC.
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CONDITIONS OF ER STRESS FAVOUR THE ACCUMULATION OF CYTOSOLIC PRP	
Orsi A, Fioriti L, Chiesa R, Sitia R
Università Vita-Salute San Raffaele – DiBiT Istituto Scientifico San Raffaele; Milano, Italy			
										
									

After signal sequence-dependent targeting to the endoplasmic reticulum (ER), PrP
undergoes several post-translational modifications, including glycosylation, disulfide
bond formation and addition of a GPI anchor. As a result, multiple isoforms are
generated. Owing to the intrinsic weakness of the PrP signal sequence, a fraction
of newly synthesized molecules fails to translocate and localizes to the cytosol.
The physio-pathologic role of this cytosolic isoform is debated. Here we show that
in both cultured cell lines and primary neurons, ER stress conditions weaken PrP
co-translational translocation, favouring accumulation of aggregation-prone cytosolic
species, which retain the signal sequence but lack N-glycans and disulfides. Inhibition
of proteasomes further increases the levels of cytosolic PrP. Over-expression of
spliced XBP1 facilitates ER translocation, suggesting that downstream elements
of the Ire1-XBP1 pathway are involved in PrP targeting. These studies reveal a link
between ER stress and the formation of cytosolic PrP isoforms potentially endowed
with novel signalling or cytotoxic function.
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IKKα AND IKKβ ARE REQUIRED FOR THE HMGB1 DEPENDENT CHEMOTACTIC
RESPONSE OF MURINE EMBRYONIC FIBROBLASTS AND MACROPHAGES
Marianna Penzo*, Tomomi Suda, Richard R. Kew, Roberta Palumbo, Jun Li, Marco E.
Bianchi and Kenneth B. Marcu
* Universita’ Vita-Salute S. Raffaele, Via Olgettina 58, 20132 Milano and CRBA, Policlinico S. OrsolaMalpighi, Via Massarenti 9, 40138 Bologna

HMGB1 is a non histone chromosomal architectural protein that is passively released
by all nucleated cells during necrosis and can also be actively released by immune
cells
(such as activated macrophages, mature dendritic cells and natural killer cells) in
response to inflammatory stimuli. Extra cellular HMGB1 binds to the Receptor for
Advanced
Glycation End-products (RAGE), as well as other receptors (TLR-2, TLR-4) on the
surface of target cells (including endothelial cells, leukocytes, monocytes and
macrophages). HMGB1 then activates signaling pathways that converge on NF-κB
thereby leading to the expression of NF-κB target genes including other cytokines
that amplify the inflammatory response. Due to its effects on target cells, HMGB1 can
be classified as a cytokine and a chemokine. The aim of my project is to elaborate
HMGB1’s chemotactic potential in vitro and in vivo and to specifically dissect the roles
of IKKα and IKKβ in the cellular migration response to HMGB1.
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FROM NO PHENOTYPE TO EMBRYONIC LETHALITY: UNEXPECTED ROLES OF
EPS15 AND EPS15R IN VIVO IN THE MOUSE.
Benedetta Pozzi, Nina Offenhäuser, German Mouse Clinic*, Pier Paolo Di Fiore		
IFOM, via Adamello 16, 20139 Milano 						
*GSF, Ingolstädter Landstr.1, 85764 Neuherberg

Endocytosis plays an important role in different physiological mechanisms such as
proliferation, differentiation, survival, neurotransmission, embryogenesis and cell fate
specification. While the mechanisms involved in endocytosis are well characterised it
is still an open question how the specificity of this process is regulated in vivo.
Eps15 and Eps15R are two homologous proteins involved in the endocytosis of
receptor tyrosine kinases via clatrin and non-clatrin mediated mechanisms. Our aim
is to understand the in vivo function and the biological relevance of Eps15/R proteins.
To this end we generated Eps15 and Eps15R Knock Out mice.
Eps15 KO mice are viable, healthy and fertile. In collaboration with the German
Mouse Clinic, a screening covering different areas including behavior, neurology,
immunology and clinical chemistry, aimed to uncover phenotypes related to human
diseases, was performed. The screening uncovered defects in kidney function and
in the development of the hematopoetic system; a more detailed analysis of these
phenotypes is in progress.
Eps15R KO mice in contrast are not obtained at the expected mendalian ratio. Only
2.6 % instead of the expected 25% survive to weaning. Surviving mice are 20-50%
smaller than wild-type littermates and live a maximum of 7 weeks. Analysing different
embryonic stages we observed a reduced frequency of Eps15R mice already at E18
(18%/25%); at this stage several abortions are present. I am currently performing a
detailed histological analysis at different embryonic stages in order to understand the
cause of lethality.
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MITOCHIP, A MICROARRAY OF HUMAN MITOCHONDRIAL PROTEIN GENES.		
Michela Riba, Laura Cassina, Celia Pardini, Linda Pattini, Giorgio Casari.
Human Molecular Genetics Unit - Dibit - San Raffaele Scientific Institute - Via Olgettina 58 - 20132 Milan,
Italy.

It has been estimated that more or less 1200 different proteins contribute to
mitochondrial biogenesis and function. Only 13 polypeptides are encoded by the
mitochondrion’s own genome, while the vast majority of mitochondrial proteins are
encoded by the nucleus.
Mitochondria are involved in a lot of physiological conditions including aging and
apoptosis and pathological situations such as classical mitochondriopathies,
degenerative diseases and cancer.
Nuclear encoded mitochondrial proteins are targeted to the organelle mainly in a
post-translational fashion based on the recognition and removal of a leader sequence
in the precursor protein.
We have developed a new algorithm, MitoTropism, to predict mitochondrial proteins
on the basis of sequence. MitoTropism has enabled us to identify 2548 genes that
encode putative mitochondrial proteins.
MitoChip, a cDNA microarray, a mirror of human mitochondrial transcriptome has
been obtained. MitoChip is being used for expression profiling of human pathologic
conditions in which a role for mitochondrial dysfunction has been postulated.
Comparative expression analyses are being performed between MitoChip data
and genomic scale published data to obtain a well-defined picture of mitochondrial
transcriptome in pathologic and healthy tissues.
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A CASE STUDY FOR (Q)SAR VALIDATION ACCORDING TO OECD PRINCIPLES: THE
OESTROGEN RECEPTOR BINDING AFFINITY
A. Roncaglioni, E. Boriani, C. Porcelli, E. Benfenati
Istituto “Mario Negri”, Via Eritrea 62, 20157, Milano, Italy

Quantitative Structure-Activity Relationship (QSAR) is a valuable technique for
predicting the activity of a substance from its chemical structure. In order to promote
acceptance and use in the context of a regulatory framework, five principles have
been identified by OECD for the validation of QSAR models. In particular, all pieces
of information to demonstrate the reproducibility, robustness and predictivity of the
model should be provided.
We report here a real case study of an independent validation of models published
in the literature for oestrogen receptor (ER) binding affinity. Receptor binding, and in
particular to nuclear receptors such as the ER, are very interesting from a regulatory
point of view, since there is an increasing interest in the possible interference of
a wide range of substances, called endocrine disruptors, with the mechanisms of
hormone regulation. These are potentially substances of very high concern in the
context of chemicals legislation.
A diverse range of models were selected from the literature and evaluated for their
compliance with the OECD principles for QSAR validation. Linear quantitative
models, classification and SAR models have been considered; new compounds were
identified in the literature and used for the assessment, focusing in particular on the
main characteristics in terms of reproducibility, external validation and definition of
the applicability domain.
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IDENTIFICATION OF PHOSPHORYLATION SITES ON PHOSPHATASE Cdc14 AND
Cfi1/Net1, RESPONSIBLE FOR THEIR INTERACTION.
Ramona Rudalska and Rosella Visintin.
Department of Experimental Oncology, European Institute of Oncology, Milan, Italy

In Saccharomyces cerevisiae, phosphatase Cdc14 is an essential regulator of
exit from mitosis. Cdc14 contributes to mitotic exit by reversal of Cdk-dependent
phosphorylation events. The activity of phosphatase is cell cycle-regulated. During
G1, S, G2, and M phase, Cdc14 is kept inactive in the nucleolus by binding to its
inhibitor, Cfi1/Net1. During anaphase, Cdc14 dissociates from Cfi1/Net1, spreads into
the nucleus and cytoplasm where it can dephosphorylate its target substrates. Two
regulatory cascades, known as FEAR (Cdc Fourteen Early Anaphase Release) and
MEN (Mitotic Exit Network) are responsible for Cdc14 release. Several data suggest
that this release is mediated by phosphorylation events on both Cdc14 and Cfi1/Net1.
Our research is aimed at identifying and characterizing residues within Cdc14 and
Cfi1/Net1 that are critical for their interaction. By mass spectrometry we will determine
the phosphorylation pattern of both proteins in a synchronous cell cycle. This analysis
will identify specific sites whose phosphorylation status is cell cycle-regulated. By
subsequently mutating the phosphorylated residues, we will assess their contribution
to Cdc14-Cfi1/Net1 interaction. Our research will further allow us: (1) to identify
the kinases that control the Cdc14 binding to Cfi1/Net1, and (2) to determine the
specific contributions of the FEAR and MEN networks. This information is critical to
understand which signals and factors regulate exit from mitosis.
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CROSSTALK BETWEEN ENDOTHELIAL ADHERENS JUNCTIONS AND TGF-β
SIGNALING
Noemi Rudini*, Angelina Felici, Elisabetta Dejana
* FIRC Institute of Molecular Oncology, Italy.

VE-cadherin is a major component of endothelial adherens junctions (AJ) that
mediates endothelial cell-cell homophilic adhesion and controls vascular homeostasis
through the association with both catenins (e.g. β-catenin) and growth factor receptors
(e.g. VEGFR2) ultimately modulating their intracellular signaling.
A misshapen vascular tree in TGFβ receptors (TβRs) knock-out mice strikingly
resembling the phenotype of VE-cadherin null mice prompted us to investigate a
possible crosstalk between TGF-β and AJ pathways in endothelial cells (ECs).
To gain more insight into the molecular mechanisms by which VE-cadherin and TGFβ regulate the differentiation state of the endothelium, we investigated the contribution
of VE-cadherin expression and clustering to TGF-β signalling in ECs.
Here we report that VE-cadherin activates TGF-β receptor/Smad signaling pathway
thus enhancing Smad phosphorylation, Smad nuclear translocation and TGFβ/Smad
reporter activity in ECs. Moreover, TGF-β-dependent Smad phosphorylation can be
inhibited upon selective blockade of VE-cadherin clustering at the AJ of ECs. We also
have found that TGFβ-dependent inhibition of growth and migration is more sustained
in VE-cadherin positive versus VE-cadherin null ECs. Interestingly TβRs associate
with VE-cadherin when over-expressed in COS-1 cells.
Altogether, these findings support the notion that VE-cadherin expression and
clustering at the intercellular junctions potentiate ECs responses to TGF-β and might
therefore contribute to the TGF-β-induced maturation of blood vessels.
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THE HUMAN F-BOX DNA HELICASE HFBH1 FULFILS THE RECOMBINATION ROLES
OF SRS2
Saponaro Marco, Chiolo Irene, Baryshnikova Anastasia, Foiani Marco, Liberi Giordano
IFOM, FIRC Instutute of Molecular Oncology, Milan, Italy

In budding yeast, the Srs2 UvrD helicase prevents unscheduled recombination events
together with the Sgs1 RecQ helicase. The inactivation of the human orthologues
of Sgs1 leads to Bloom’s and Werner’s cancer-prone syndromes, while human
orthologues of Srs2 have not been described so far. We found that the human Fbox DNA helicase hFBH1 is able to suppress recombination defects caused by the
inactivation of Srs2. Consistent with a role for hFBH1 in DNA recombination, we also
found that its inactivation in human cells induces the accumulation of spontaneous
Rad51 foci. Furthermore, the F-box domain of hFBH1, acting as a ubiquitin ligase,
is responsible for the autoregulation of hFBH1 protein level and rescues the DNA
damage-sensitivity of mutants in the post replication repair (PRR) genes. We
found that the level of Srs2 protein is also regulated in response to DNA damage.
Altogether our findings suggest that hFBH1 is a functional orthologue of Srs2 that can
also substitute for certain roles of the PRR pathway that might be important for the
regulation of Srs2 in response to DNA damage.
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FUNCTIONAL CHARACTERIZATION OF hCOP1D, A hCOP1RING FINGER E3 LIGASE
SPLICE VARIANT
Savio M.G., Rotondo G., Rossetti G. and Pardi R.
Leukocyte Biology Unit, Dibit HSR

Here we report the characterization of Cop1D, an alternative splice variant of the RING
finger E3 ligase Cop1. Cop1 was first descovered in plants as a negative regulator of
the transcription factor HY5, by promoting its ubiquitination and degradation via 26S
proteasome. In our lab we cloned the human orthologue of AtCop1, hCop1, that was
later shown to mediate the ubiquitination /degradation of c-Jun family members and
p53, in mammalian cells.
Cop1 activity depends on its engagement in a Cullin-based complex constituited
by Cul4A, ROC1, DDB1 and Det1. Det1 directly binds Cop1, bridging it with the
other members of the complex. Cop1 determines the specificity of interaction with
the substrates that have to be degraded; the structural determinant of hCop1 that
mediates the interaction with the targes lies within the WD40 domains.
Because of the deletion of exon 7, the splice variant Cop1D lacks an essential portion
of the coiled-coil domain, which makes Cop1D unable to bind Det1. Cop1D, though,
still retains the ability to interact with full length Cop1 and the target c-Jun.
By co-immunoprecipitation experiments we demonstrated that Cop1D is able to
sequester Cop1, preventing its association with the complex, functionally interfering
with Cop1-mediated c-Jun degradation.
This dominant negative interfering role is particularly important under stress condition,
such as UV irradiation. The down-regulation of Cop1D by RNAi, after UV exposure,
causes a significant decrease in c-Jun protein levels.
Our data suggest that Cop1D stabilizes c-Jun by interfering with Cop1 Ub-ligase
function.
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CHARACTERIZATION OF SPINDLE ASSEMBLY CHECKPOINT PROTEIN DYNAMICS
BY IN VITRO RECONSTITUTION
Marco Simonetta, Romilde Manzoni, Fabrizio Capuani, Andrea Ciliberto and Andrea
Musacchio.
Department of Experimental Oncology, European Institute of Oncology, Via Ripamonti 435, 20141 Milan
(Italy).

During the eukariotic cell cycle the unattached kinethocores constitute the platforms
where the spindle assembly checkpoint (SAC) signal is activated. A single unattached
kinethocore is able to sustain a signal that arrests the cell cycle in metaphase. This
ensures the completion of microtubule attachment of the sister chromatids before
entry into anaphase. How the signal diffuses from unattached kinethocore to the
entire cytoplasm is currently unkonwn. To study the dynamics of this fine cellular
checkpoint device, we reconstituted in vitro some of the interactions that regulate
the SAC. Using FRAP and FRET tecniques we measured the kinetics of the catalytic
system that activates the binding between Mad2 and Cdc20 on a solid-phase and
in solution. This allows us to build a model that describes in a quantitative manner
the amplification of Mad2-dependent SAC signal from unattached kinethocores to
cytosol using tools of computational cell Biology.
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VE-CADHERIN CLUSTERING IS DETERMINANT FOR ENDOTHELIAL TIGHT
JUNCTION ORGANIZATION.
Taddei A., Giampietro C., Conti A., Orsenigo F., Breviario F., Dejana E.			
Italian Foundation for Cancer Research (FIRC) Institute of Molecular Oncology, Milan, Italy.

The establishment of adherens junctions (AJs) between endothelial cells is thought
to be necessary for the correct organization of tight junctions (TJs). Gene expression
patterns, by Affymetrix analysis, of VE-cadherin null endothelial cells derived from in
vitro differentiated murine embryonic stem cells was compared to the profile of the
same cells transduced with the cDNA coding for VE-cadherin, the main constituent
of AJs in endothelial cells. VE-cadherin clustering in confluent cultures dramatically
upregulated Claudin-5, one of the main constituents of TJs in endothelial cells.
Claudin-5 seems to be the only TJ marker influenced by VE-cadherin clustering,
since the lack of this molecule alters neither the level of expression nor the junctional
localization of the other TJ constituents.
Published results suggest that the transcription factor FOXO1 (FKHR) might be a
negative regulator of Claudin-5. Our preliminary data confirm this hypothesis in our
working model and demonstrate that VE-cadherin clustering activates the PI3KAKT pathway leading to the phosphorylation and consequent inactivation of FOXO1.
This might be the reason of the observed upregulation of Claudin-5 in VE-cadherin
positive confluent cells.
The demonstrated relationship between Claudin-5 and VE-cadherin suggests that the
correct organization of TJs is dependent on AJ formation and stabilization. Moreover
our results introduce the AKT-FOXO1 signalling as a new pathway involved in VEcadherin regulation of target genes.

5 th JOINT PhD Student Workshop

151

POSTER SESSION II		

January 25, 2007

MC58

CHROMATIN MODIFICATIONS AND RETENTION OF HMGB1 BY APOPTOTIC
CELLS	
Trisciuoglio L. and Bianchi M.E.
DIBIT, San Raffaele University.

When a cell dies due to apoptosis, HMGB1 is retained into the nucleus firmly bound
to chromatin, thus preventing its release and so the generation of an inappropriate
signal for neighbouring cells. To date, we know that HMGB1 does not appear to
be modified in apoptotic cells while chromatin undergoes chemical or structural
transitions, including histone hypoacetylation, that allow irreversible HMGB1 binding.
In mammalian cells, the only core histone modification unique to apoptosis known
so far is histone H2B phosphorylation at Serine 14 (H2BS14Ph) and the kinase
responsible for it is Mst1.
I have previously demonstrated that in apoptotic cells Thricostatin A (TSA), that is able
to re-establish HMGB1 mobility, also inhibits H2BS14Ph; moreover, Lysine 12 and
Lysine 15 of histone H2B are specifically hyperacetylated TSA treated apoptotic cells,
thus potentially preventing the phosphorylation of the nearby residue S14. We have
now showed that during apoptosis both H2B Lys12 and Lys15 are hypoacetylated
with respect to living cells, and that the HDAC responsible for that is not only TSA
sensitive, but it’s also inhibited by another HDAC inhibitor, sodium butyrate. We’d like
now to identify the specific HDAC responsible for it performing HDAC activity assay
and siRNA.
I have previously demonstrated that caspase 3 is necessary for both apoptotic
HMGB1 immobilization and H2BS14Ph; surprisingly, in apoptotic Mst1 siRNA stable
clones HMGB1 is immobile even though H2BS14Ph is completely abolished. So,
both HMGB1 immobilization and H2BS14ph by Mst1 are both apoptosis-specific
and caspase-3 dependent events, but the immobilization of HMGB1 is not caused
by the phosphorylation of H2B at Ser14, or at least is not caused only by this histone
modification. We are now currently investigating which caspase-3 substrate could be
responsible for HMGB1 immobilization.
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STRUCTURAL AND FUNCTIONAL CHARACTERIZATION OF HUMAN ERP44, ER
PROTEIN INVOLVED IN PROTEIN FOLDING AND CA++ HOMEOSTASIS
Vavassori S, Sitia R, Degano M.
DiBiT-HSR San Raffaele Scientific Institute

ERp44 has been suggested to fulfil various functions in mammalian ER: retention
in the ER of the oxidases Ero1α and Ero1β, modulator of the activity of Ero1α and
involvement in maintaining intracellular calcium homeostasis by modulating activity
of the inositol trisphosphate receptors (IP3R1) channel. Based on its putative domain
organization and the presence of a “CXXS” motif in its thioredoxin-like domain, ERp44
also may possess oxidoreductases activity.
To obtain more insights into the mechanisms of these diverse functions of ERp44,
we will crystallize and determine the three-dimensional structures of the full-length
human ERp44 (hERp44) using x-ray crystallography. The availability of highresolution structure of the ERp44 is mandatory for understanding its structurefunction relationship. It is particularly important to assess at the atomic level the role
of the individual domains in modulating protein folding and Ca++ homeostasis.
Here we present the expression, purification and crystallization of hERp44.
Preliminary diffraction analysis showed that hERp44 trigonal crystals diffracted to
barely beyond 4 Å resolution. Attempts to improve crystal quality and diffraction are
underway.
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CHARACTERIZATION OF DNA DAMAGERESPONSE IN C. elegans
Jelena Vermezovic, Giuseppe Cassata, Fabrizio d’Adda di Fagagna			
										
										

Cells respond to the generation of DNA damage by mounting a coordinate set of
actions known as the DNA-damage response (DDR). Studied manly in isolated
cells, DDR is still poorly characterized in living organisms. We chose the nematode
Caenorhabditis elegans as a multicellular model system to approach this problem.
It was known that in the germline of a worm, DNA damage can induce both cell
cycle arrest and apoptosis, two responses that are spatially separated, however no
reports exist on behaviour of somatic cells upon DNA damage. First, we set up two
techniques that allowed us to detect DNA damage accumulation and DDR activation
in worms. We discovered that living worms exposed to X-rays accumulate DNA
double-strand breaks in all cells, but only germline cells are able to mount a DDR. We
have determined genetic requirements for the generation of the detected DDR signal
using different checkpoint mutants activated in ATM/ATR cascade. Intriguingly, DDR
signalling diminishes in the mitotic zone (‘stem cell’ compartment) of gonad. We are
currently investigating putative role of Notch signalling cascade in the suppression of
DDR signalling in this compartment. Our ultimate goal will be to study the potential
engagement of the DDR signalling cascade in a variety of fundamental processes
such as aging at the organismal level.
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ROLE OF THE GIT COMPLEX IN CELL MIGRATION
Lorena Za, Raffaella Molteni, Cristina Gagliani, Carlo Tacchetti, Ruggero Pardi and Ivan
de Curtis
Cell Adhesion Unit-DIBIT-San Raffaele Scientific Institute- via Olgettina 58, 20132 Milano ITALY

Cell migration requires actin reorganization and membrane trafficking for effective
protrusion. We focused on a multi-protein complex including the Rac/Cdc42
exchanging factors PIX/Cool, the kinase PAK, the focal adhesion protein paxillin, and
the ArfGAP GIT1/2. βPIX overexpression induces the accumulation of GIT1 at large
intracellular structures, similar to those induced by the ArfGAP-defective mutant
GIT1-C2. Both dimerization and a functional SH3 domain are required for this function
of βPIX. Time-lapse analysis during motogenic stimuli shows that the formation and
perinuclear accumulation of GIT1-C2-positive structures is accompanied by inhibition
of lamellipodia formation and cell retraction. Ultrastructural analysis reveals that
these structures include endogenous transferrin receptor-positive membranes. Our
results indicate that βPIX is an important regulator of the subcellular distribution of
GIT1, and that alteration in the levels of the complex affects cell motility by perturbing
the endocytic compartment. We are currently investigating the role of endogenous
GIT/βPIX complexes in receptor trafficking, signal transduction and chemotactic
response by using RBL leukemia cells expressing different chemokine receptors. We
are studying the effects on directional cell motility upon both the overexpression of
well-characterized GIT1/βPIX constructs, and the siRNA-mediated down-regulation
of the endogenous rat GITs/βPIX proteins.
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ROLE OF UPAR IN STEM CELLS MOBILIZATION
Marzorati.P, Blasi F.
DIBIT, San Raffaele Scientific Institute Via Olgettina 58, 20132 Milano, Italy

The Urokinase receptor (uPAR) is a 50-55 KDa glycoprotein containing 3 extracellular
domains (D1D2D3) and a GPI-anchor.
Traditionally, uPAR was believed to localize uPA (a protease that activates plasminogen
to plasmin) to the cell surface thereby amplifying uPA proteolysis. In addition uPA/
uPAR modulate multiple cellular signaling responses including migration, cell
adhesion, differentiation and proliferation, which require transmembrane signaling.
uPAR in fact interacts with transmembrane proteins (integrins, EGF-R, caveolin and
the G-protein-coupled receptors FPRL1), activating cytoplasmic signaling proteins.
The role of uPAR in cancer is well established. Patients of various types of cancer
have a worse prognosis if their tumor tissue expresses high levels of uPAR. Indeed,
the proteolytic cascade of plasminogen activation, orchestrated in tumors by uPA
and its receptor, plays a central role in cancer invasion because of its involvement in
matrix degradation as well as in signaling.
Recently has been proposed that uPAR might also be a novel functional HSC
(hematopoietic stem cells) marker with a potent role in mobilization.
Indeed, uPAR is expressed on 95% of isolated bone marrow derived mouse HSCs,
and functions as a retention signal in the osteoblastic niche. In addition, mice
lacking uPAR have reduced numbers of multipotent self-renewing HSCs in the BM
in baseline conditions, and impaired mobilization, homing and engraftment of multilinage repopulating and self-renewing HSCs following G-CSF therapy.
From these observations the aim of my PhD progect will be to determine the
mechanism by which uPAR is required for G-CSF induced mobilization.
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MOLECULAR CHARACTERIZATION OF EARLY NON SMALL CELL LUNG CANCERS
(NSCLCs) AND ISOLATION OF LUNG STEM CELLS: A FIRST STEP IN THE
UNDERSTANDING OF LUNG CANCEROGENESIS
Carla Micucci, Elena Belloni, Giulia Veronesi, Lorenzo Spaggiari, Salvatore Pece, Pier
Paolo Di Fiore, Pier Giuseppe Pelicci.

My project has the aim to identify early tumors from a selected population, for the
genetic characterization of Non Small Cell Lung Cancer (NSCLC) and the isolation of
lung stem cells, in order to get a complete knowledge of lung tumorigenesis.
As a first step, I check the genomic content of each case, by determining the
karyotype. The case collected up to date are 79 and the 75% have been characterized
karyotypically. Interestingly the 34% of the cases presentes a normal karytype.
4 of the normal cases were selected to be further analyzed. Firstly, we performed
Comparative Genomic Hybridization (CGH), either on an array of BAC clones or on
a oligonucleotide array (available at Nimblegen). We then completed the analysis
assaying the Single Nucleotide Polymorphisms (SNPs) content with the Affymetrix
HuSNPs Chip 50K (XbaI). The intent is that of finding the best available strategy able
to evidence regions of amplification and/or deletion, which can not be revealed by
conventional karyotyping. In this sense, the validation of the obtained results by QPCR on genomic DNA, both from the tumor sample and the normal counterpart, is
the following essential step and it is in progress.
Regarding the second part of the project, I intend to isolate normal human and mouse
lung stem cells setting up suspension cultures and allowing spheres formation, as
already described for other tissues.
I optimized the culturing conditions, obtaining spheres following the enzymatic
digestion of the lung tissue. These cells were verified to have stem characteristics by
means of both self-renewal and differentiation tests. The final aim is that of isolating
the stem cells within each sphere, after PKH26 staining, and studying their expression
profile to know if there are genes which specifically define a lung stem signature.
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TO EVALUATE WHETHER THE ANTI-TUMOR RESPONSE INDUCED BY BACTERIA
OR BACTERIA LIGANDS AGAINST AN EXPERIMENTAL MODEL OF MELANOMA IS
INITIATED BY THE ACTIVATION OF TOLL-LIKE RECEPTORS PRESENT ON THE
HOST CELLS, TUMOR CELLS OR BOTH
D. Mittal, M. Rescigno
European Institute of Oncology, Milan, Italy

Toll-like receptors (TLRs) are an important component of host immune system.
Recently, it has been showed that TLRs are not only restricted to immune cells but
are also expressed by many tumor cell lines, including B16, the mouse melanoma
cell line. As the tumor microenvironment includes both tumor cells and immune cells,
thus, it is possible that the anti-tumor response induced by Salmonella and TLR
ligands (LPS, LTA and CpG) involves activation of TLRs expressed by the immune
cells, tumor cells or both. With the aim of studying the functional role of TLRs at
the tumor site, we need experimental models where both the host and tumor cell
expresses TLRs; only the tumor cell expresses TLRs; only the host expresses TLRs
and none of them expresses TLRs. We are knocking down the MyD88, TLR2, TLR4
and TLR9 gene in the B16 cell line and also inducing chemical carcinogenesis in
TLRs ko mice.
On the other hand, we are also working to improve the capability of Salmonella to
slow down growth of the distal untreated tumor by irradiating the distal tumor with low
doses of radiation. Recently, Eric et al. has shown that inonizing radiation induces an
increase in MHC class I expression in a dose dependent manner by enhancing the
intracellular peptide pool. We have found an increase in MHC class I expression in
the B16 cell line after irradiation. We are irradiating the distal tumor with 4 Gy and 10
Gy of radiation after injecting Salmonella in situ in primary tumor with the hypothesis
that irradiation will increase the MHC class I expression on tumor cells and make
them recognizable by anti-tumor specific cytotoxic T-cells.

158

5 th JOINT PhD Student Workshop

January 25, 2007 				

POSTER SESSION II

C21

ACTIVITY AND SPECIFICITY OF A PSMA-SPECIFIC SINGLE-CHAIN / PE40
IMMUNOTOXIN AGAINST PROSTATE CANCER CELLS				
		
M. Mortarino, G. Fracasso, M. Colombatti, S. Canevari and M. Figini
Istituto Nazionale Tumori, Department of experimental Oncology, Via Venezian 1 Milano, ITALY

Prostate cancer has a high incidence and low response rate to conventional therapies
during its hormone refractory phase.
PSMA, known to be associated with prostate cancer, represents one of the most
suitable targets for antibody-mediated intracellular drug delivery, because of its high
membrane expression level on neoplastic epithelium and its high internalization rate
after interaction with a specific antibody.
By hybridoma technology we produced a murine antibody that, when tested by FACS
and Western Blot, recognizes respectively natural and denaturated form of human
PSMA.
We cloned the variable regions of the antibody in a single-chain (scFv) format and
we inserted it into a prokaryotic expression vector containing the catalytic subunit of
Pseudomonas aeruginosa toxin (PE40).
Preliminary data show that the immunotoxin preserves the affinity of the PSMAspecific scFv and quantitative data will be obtained using Surface Plasmon
Resonance (SPR).
The PSMA-specific immunotoxin (IT), as tested by 3H-incorporation assay, acquired
a specific inhibition activity on PSMA-positive populations.
Based on these encouraging data, we are going to develop a completely human
reagent in order to obtain a new potential biotherapeutic tool for prostate cancer
treatment.
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INVESTIGATION OF THE OLIGOMERIZATION PROCESS IN THE CONTEXT OF ACUTE
PROMYELOCYTIC LEUKEMIA
Manuela Occhionorelli, Andrea Viale, Daniela Bossi, Saverio Minucci
Department of Experimental Oncology, European Institute of Oncology, Milan

Acute promyelocytic leukemia (APL) occurs as a consequence of a reciprocal
chromosomal translocation between the retinoic acid receptor α (RARα) and different
partners, among which the most frequent are: promyelocytic leukemia protein
(PML), promyelocytic leukemia zinc finger (PLZF) and nucleophosmin (NPM). They
contain an oligomerization domain that is retained in the chimeric version and that is
responsible for the formation of oligomers of the fusion protein. These assemblies
lead to the aberrant gain of function of the RARα, due to the constitutive recruitment of
the N-CoR/SMART/HDAC nuclear corepressor complex on its target genes, with the
subsequent differentiation block of myeloid precursors. We want to evaluate whether
the process of oligomerization represents the real determinant in the deregulation of
RARα or if some additional events are necessary. We are utilizing the constructs:
CC-RAR, which contain only the Coiled-Coil region of PML protein and GCN4-RAR
which contains a mutant trimerizing peptide, derived from the yeast transcription
factor GCN4. Their expression in murine hematopoietic progenitors should allow us
to define the importance of the identity of RAR fusion partner for APL development.
To date in vivo experiments have shown positive results only in a p53-/- background,
while in vitro experiments have shown a strong contribution of both constructs to
block the differentiation of myeloid progenitors, to increase their proliferating potential
and to enrich the stem cell pool. Further studies will identify the response of leukemic
animals to RA, the natural ligand of RAR.
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ROLE OF MYC IN TRANSCRIPTIONAL RESPONSES INDUCED BY A VARIETY OF
KEY SIGNALING PATHWAYS
Daniele Perna, Alison Patricia Smith and Bruno Amati
European Institute of Oncology, Via Ripamonti 435, Milan - Italy

The Myc oncoprotein is a transcription factor that can either activate or repress
gene expression. Global analysis of gene expression, including microarray-based
screenings and other approaches, has failed to reveal any universal signature.
Furthermore, it has been suggested that Myc is required but not sufficient for gene
activation and that other signals must be involved. Myc is emerging as a permissive
factor, a “transcriptional switch” which modifies the state of responsiveness of many
genes to other signals. The aim of this project is to challenge this hypothesis with a
particular focus on a variety of key signaling pathways, such as TGF-β, TNF-α and
serum response. We will test if Myc cooperates with these pathways in regulating
transcription. Using Affymetrix microarrays, we are currently collecting profiling
data in 3T9f/f fibroblasts, derived from conditional “flox-myc” mice, in which c-myc
has been deleted or not with a OHT-inducible form of Cre. From preliminary data
coming from the TGF-β profiling, it is clear that the pathway remains functional upon
Myc deletion. With a system of tree-clustering analysis we found clusters of genes
that behave differently and they are now being validated by RT-PCR. We will use
bioinformatic tools to look for common regulatory modules in the promoter sequences
of these clusters and then we will test these findings in living cells using ChIP assays.
Finally, the genes identified as Myc-dependent will be studied in physiological models
such as tumorigenesis and EMT.
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ROLE OF AMPK IN MELANOMA CELLS.
Petti C1, Sensi M1, Mustard K2, Hardie G2 and Anichini A1.
1Fondazione IRCCS Istituto Nazionale dei Tumori, Milan, Italy and2Division of Molecular Physiology,
University of Dundee, Dundee, Scotland, United Kingdom.

AMP-dependent kinase (AMPK) is a serine/threonine kinase involved in the regulation
of lipid and protein cell metabolism and is regulated by changes in cellular energy
state. Recent studies indicate that AMPK is a suppressor of cell proliferation and
plays a role in replicative senescence of human fibroblasts. In agreement, we recently
found high levels of phosphorylated AMPK (Petti et al, Cancer Res 2006;66:6503) in
human melanoma cells undergoing senescence promoted by forced co-expression
both Q61R NRAS and V600E BRAF oncogenes. In order to study AMPK expression
and activation in melanoma and to test its role as tumor suppressor, five melanoma
cell lines were treated with two AMPK activators, AICAR and Phenformin. Both
treatments were effective in the five melanoma cell lines in activating AMPK in a dosedependent fashion, increasing both AMPK Thr-172 and ACC Ser-79 phosphorylation,
as assessed by two-color Western Blot. The AMPK enzymatic activity, evaluated by
a specific kinase assay using the AMARA peptide as a substrate, was maximally
stimulated after 1 hour treatment with 5mM of either drug. However, levels of activity
were lower than those achieved in control cells, like HEK293 treated or not with AICAR
or Phenformin, suggesting that melanoma cells might have an intrinsic mechanism to
prevent AMPK activation or to impair drug response in the cell. Experiments are in
progress using either the synthetic activators or an expression vector for constitutively
active AMPK to assess the impact of AMPK activation on cell proliferation, cell cycle
and senescence in the five melanoma cell lines.
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THE BIOLOGICAL IMPORTANCE OF THE DIRECT VN INTERACTION FOR THE
FUNCTION OF UPAR IN VIVO
Pirazzoli V, Madsen CD, Andolfo A, Ferraris GM, Sidenius N
IFOM, via Adamello, 16, 20139 Milano

uPAR is a GPI-anchored membrane protein with multiple functions in pericellular
proteolysis, cell adhesion, migration and proliferation, both in physiological and
pathological processes. Since uPAR is lacking of an intracellular domain, it is
generally believed that these functions are mediated through a complex network
of lateral interactions between uPAR and a large spectrum of proteins, including
integrins, chemokine, growth factor receptors, as well as extracellular matrix (ECM)
proteins, including vitronectin (Vn).
Data from our lab suggests that uPAR induces signal transduction leading to
morphological and migration changes by increasing the contact between the plasma
membrane and the ECM. This is achieved through a direct uPAR-Vn interaction and
not through direct lateral interactions with signaling competent membrane receptors
as previously assumed.
In order to better characterize the uPAR/Vn interaction in vivo, we decided to
generate murine uPAR mutant deficient in Vn/uPAR binding and to produce a knockin mouse. The final goal will be to study the biological relevance of this interaction in
the process of stem cell mobilization and its involvement in the cancer cell invasion
and metastasis.
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EXTRACELLULAR HMGB1 AND ITS ROLE IN TUMOR PROLIFERATION AND
MALIGNANCY
Pusterla T, De Marchis F, Palumbo R and Bianchi ME
DIBIT, Chromatin Dynamics lab, via Olgettina 58, 20132 Milan.

HMGB1 is a nuclear protein that positively affects chromatin accessibility in multiple
ways. All cells can release passively HMGB1 in the extracellular milieu when they die
in an unprogrammed way: extracellular HMGB1 works, through its receptor RAGE,
as an inflammatory cytokine and a signal of tissue damage. Several cell types can
secrete HMGB1 actively and without dying. Many tumors over-express HMGB1 and/
or RAGE, and blockade of their interaction decreases tumor growth and invasiveness.
We noticed that, in human breast cancer biopsies, HMGB1 can be translocated in the
cytoplasm of the tumoral cells only, while it is located in the nuclei of normal cells.
Although a cytoplasmic localization is often associated to active secretion we did not
find any evidence of HMGB1 secretion. HMGB1’s presence in breast cancer cells
medium may be indeed due to cell death (necrosis). Interestingly wild-type mammary
gland cells MCF10A show only a faint presence of HMGB1 in the supernatant. Since
often in the tumour micro-enviroment cancer cells undergo necrosis, we analysed
how do the very cancer cells respond to extracellular HMGB1. MCF-7 stimulated
with extracellular HMGB1 proliferate and, furthermore, the necrotic cancer cell
conditioned medium is able to stimulate proliferation of the very MCF-7 cells because
of the release of HMGB1. Moreover by inducing endothelial cell proliferation and
monocytes recruitment HMGB1 is able to modify the tumoral environment. To prove
the fundamental role of HMGB1 in cancer cell biology we created a stable MCF7 line
silenced for HMGB1.

164

5 th JOINT PhD Student Workshop

January 25, 2007 				

POSTER SESSION II

C27

IN VIVO IMAGING OF ENERGETIC (GLUCOSE) METABOLISM IN INTACT ANIMALS
BY POSITRON EMISSION TOMOGRAPHY
Raluca Marcu*, Rosamaria Moresco, Sara Belloli
*European Institute of Oncology

Positron Emission Tomography (PET) is a noninvasive imaging technique that
provides three-dimensional tomographic images of a radiotracer distribution within
a living subject. This technique has been widely used in clinical imaging (oncology,
cardiology, neurology etc.), allowing in vivo quantitative measurements of different
biological processes. The recent development of high-resolution PET scanners
specifically designed to image small animals such as rats and mice allows their use in
preclinical research. The resolution of animal PET is in the range of 1-2 mm.
One of the key alterations associated with the high glycolytic rate of cancer cells is
the increased glucose uptake. We used [18F] FDG (fluorodeoxyglucose), a positron
emitter derivative of glucose, to evaluate tumor metabolic activity in vivo with PET.
Tumor evolution was evaluated by performing periodic PET scanning on the same
animal. The reconstructed PET images allowed for the quantization of the glucose
metabolic rate in different regions of interest.
We monitored tumor incidence and evolution in different genetic models such as p53/-, p66Shc-/-, p53-/- and p66Shc-/- mice. The p53 deficient mice were used as a
model of increased tumor incidence as they are highly susceptible to a variety of
tumors and have shortened life span. The p66Shc -/- mice have decreased incidence
of aging-associated diseases and prolonged life span due to a reduced level of
mitochondrial reactive oxigen species production.
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ANALYSIS OF CANCER GENES DUPLICATIONS					
Rambaldi D., Ciccarelli F.
European Institute of Oncology, Milan

A major question in molecular evolution concerns the role of gene duplication in the
organization of genomes: How does this retention correlate with the gene phenotype
and/or with the genome features? Genes coding for complex subunits and for highly
connected proteins duplicate at a lower rate when compared to random sets, and
their duplicates are generally not retained. Similarly, an inverse correlation has been
observed between alternative splicing and gene duplicability. This research project
focuses on the analysis of the duplicability of cancer-related genes and on the
putative relationship with their tumorigenic potential. To detect duplications of cancer
genes in the human genome, I used a reference set of genes casually implicated
in tumorigenesis and collected at the Cancer Gene Census. I derived the genomic
position of all genes of the reference set in the current assembly of the human genome
using BLAT, and extracted the duplications defined as genomic hits with sequence
identity > 60% and coverage > 60% with the best hit. Out of the 334 genes of the
reference set, 54 (~16%) are duplicated in the human genome, while 280 (~84%) are
singletons and 43 of these (~14%) do not show any further alignment in the human
genome (real singletons). As a control, I have compared the tendency to duplicate of
the cancer genes to three different benchmark sets: (1) a set of random human genes,
(2) a collection of genes with the same distributions in term of molecular function, and
(3) all human genes. Although still in progress, such a comparison shows interesting
features of the cancer genes. When compared to the first benchmark set (random
collection of human genes), the cancer genes tend to duplicate at a significantly lower
rate (p=0.04571) and show less real singletons genes (p=3.162e-06). The next step
of the analysis will be the distinction between functional duplications (real genes) and
non- functional duplications (pseudogenes). This distinction is usually pursued by
analyzing the exon/intron structure and the evidence of transcription.
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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
Istituto di Ricerche Farmacologiche “Mario Negri”, Milan (Italy)

Human prostatic cancer is characterized by methylation of GSTP1 promoter, explaining
for the absence of the enzyme Glutatione-S-Transferase pi; this characteristic is
retained by the prostatic cell line LNCaP.
LNCaP 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 ≈ 250ng/ml), while is active on
LNCaP cells transfected with GST-pi cDNA (MTT assay: 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 (100-125µM) to pretreated LNCaP cells 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.
Prolonged treatment of LNCaP transplanted mice with zebularine i.p., followed
by brostallicin i.v. results in an appreciable improvement of antitumor activity of
brostallicin, with little toxicity. These results could have important clinical relevance
for treatment of prostate cancer.
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TARGET VALIDATION OF B-RAF IN ANAPLASTIC THYROID CARCINOMA CELL
LINE.
Sala Elisa, Mologni Luca, Gambacorti-Passerini Carlo					
										

Raf proteins are key members of signaling pathway that are transducers of the
extracellular signals, through Ras small-GTPases, into the nucleus, in the signaling
initiated by membrane receptor tyrosine kinase. Mutations of B-Raf have been
identified in a wide range of cancers, namely melanomas, colon-rectal cancer and
papillary thyroid carcinomas. An association between B-Raf mutations and higher
PTC aggressiveness with regards to extra-thyroid extension, regional metastatization
and tumor recurrence has been demonstrated. We set up a siRNA system under the
control of TetON operon to validate B-Raf as target for therapeutical intervention, in
anaplastic thyroid carcinoma cell line. The silencing of B-Raf causes a decrease in
MEK-ERK activation, followed by an arrest in G2 phase and a strong decrease in
proliferation rate. One molecular explanation for this behavior could be the increase
in p21 levels. Moreover, B-Raf mutated plays an important role in dedifferentiation. A
long term treatment with siRNA induces the re-expression of NIS pump, crucial for
the normal thyroid physiology. We have demonstrated that B-Raf is a good target for
small molecules inhibitors that selectively block its kinase activity, because restore
the differentiated status in anaplastic thyroid cell line.
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IDENTIFICATION OF NOVEL GENES INVOLVED IN
LEUKEMOGENESIS USING GENE EXPRESSION PROFILING.

ACUTE

MYELOID

Gaia Scafetta, Silvia Licciulli, Valeria Cambiaghi, Pier Giuseppe Pelicci, & Myriam
Alcalay
IFOM via Adamello 16, 20139 Milano

Acute Myeloid Leukemia (AML) is a clonal disorder defined by the accumulation of
abnormally differentiated myeloid cells. The aim of the project is to identify genes
involved in the maintenance of stem cell phenotype and in the differentiation block.
We have analyzed global gene expression profiles in selected cellular subpopulations
purified from the bone marrow derived from wild-type, pre-leukemic and leukemic
mice using oligonucleotide microarrays and further assessed the expression level of
selected target genes by low density Q-PCR.
Our results show that in leukemic blasts there is an abnormal transcriptional
signature characterized by the acquisition of differentiation markers in association
with expression of genes involved in hematopoietic stem cell (HSC) self-renewal.
Comparison of the HSC compartment of different mouse models showed that
leukemic stem cells (LSC) express specific “markers”, i.e. genes that are never
expressed in the HSC compartment.
Neural cell adhesion molecule Ncam1 (CD56) was identified as a LSC marker that is
up-regulated in the HSC compartement of AML, both in preleukemic and leukemic
conditions. Ncam1 expression has been described in aggressive forms of human AML
and has been proposed to play a role in the interaction of HSCs with the extracellular
environement. We are currently investigating the role of Ncam1 aberrant expression
in AML, exploiting both in vivo (leukemogenesis) and in vitro (serial replating, LTC-IC)
approaches.
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A ROLE FOR HISTONE
PROLIFERATION

DEACETYLASE

1

IN

HUMAN

TUMOR

CELL

Silvia Senese*, Katrin Zaragoza, Simone Minardi, Loris Bernard, Giulio F. Draetta,
Myriam Alcalay, Christian Seiser and Susanna Chiocca
*European Institute of Oncology, Department of Experimental Oncology, 20141 Milan, Italy

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 HDACs in cell proliferation
was investigated using RNAi-mediated protein knockdown. We show that HDAC1
knockdown cells were unable to proceed through mitosis, resulting in cell growth
inhibition and an increase in the percentage of apoptotic cells. On the contrary HDAC2
knockdown showed no effect, unless we concurrently knocked down HDAC1. 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 inactivation of HDAC1 affected the transcription of specific target genes
involved in proliferation. Furthermore, HDAC2 down-regulation did not determine
significant changes compared to control cells, while inactivation of HDAC1, HDAC1+2
or HDAC3 resulted in more distinct clusters. 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 biological processes. Our data support the idea that
drug targeting specific HDACs could be highly beneficial in the treatment of cancer.
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EPSIN3: AN INTERPLAY BETWEEN SIGNALING AND MEMBRANE-TRANSPORT
NETWORKS IN CANCER
Gaetana Serio, Fabrizio Bianchi, Manuela Vecchi, and Pier Paolo Di Fiore
IFOM Istituto FIRC di Oncologia Molecolare, Via Adamello 16, 20139, Milan, Italy.

Endocytosis has long been regarded as a mechanism to achieve long-term signal
attenuation, by committing receptors to degradation. However, additional functions for
endocytosis have emerged unveiling an important cross-talk between endocytosis,
signalling and cancer. Recently, our laboratory undertook a postgenomic approach
and identified epsin3 transcript up regulated in aggressive human breast tumors.
Moreover, western blot and Q-PCR experiments showed that several breast tumor
cell lines overexpressed Epn3 in comparison to normal cells. We also observed
a good correlation between epsin3 overexpression and gene amplification by
FISH analysis performed on normal and cancer cell lines. Epsin3 belongs to the
evolutionarily conserved epsin family proteins which are able to bind components
of the endocytic machinery. In contrast to other epsins, epsin3 expression has been
reported to be spatially and temporally regulated. Currently, we do not know whether
epsin3 plays a role in endocytosis and/or signalling or whether it displays different
and/or additional cellular functions with respect to the other members of the family.
Growing evidence suggest that epsin3 is the only epsin family member prevalently
expressed under pathological conditions. Given the important cross-talk emerging
between endocytosis, signalling and cancer, we are investigating whether epsin3
may serve an important function in tumour progression.
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DNA METHYLATION INHIBITORS AND HISTONE DEACETILASE INHIBITORS
COOPERATE AGAINST LEUKEMIAS
Matias Soncini, Saverio Minucci
European Institute of Oncology

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, 5aza 2’deoxycytidine (DAC), which targets DNA methyltransferases, 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 increasing leukemic mice survival.
TRAIL promoter region have one small CpG rich region on the transcription start
site and a second CpG rich region 2000 bp before, slightly bigger. Only the last one
resulted to be methylated in untreated NB4 cells. Treatment with DAC of the same
cell line induced a low demethylation in this region.
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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IDENTIFICATION OF NOVEL TUMOR SUPPRESSORS GENES BY SHRNA LIBRARY
SCREENINGS, IN HUMAN PRIMARY CELLS
Gabriele Sulli, Rossana Bettolini, Kristian Helin, and M. Cristina Moroni
Department of Experimental Oncology, European Institute of Oncology, Via Ripamonti 435, 20141 Milan, Italy.

We performed shRNA – based genetic screens to identify novel tumor suppressor
genes in human primary cells. One of the screenings was aimed at discovering
tumor suppressors whose inactivation could substitute for p53 inactivation in cellular
transformation. We engineered human primary fibroblasts with the following genetic
alterations: expression of hTERT, H-RASV12, SV40 small t antigen and inactivation of
p16INK4A or pRB, and infected them with a shRNA library, selecting for clones able to
grow in an anchorage-independent fashion. An shRNA targeting the NDP mRNA was
among the identified and validated shRNAs. The NDP (Norrie disease) gene was
originally identified as mutated in the hereditary ocular Norrie syndrome. Our screen
suggests that NDP could act as a tumor suppressor, and, accordingly, NDP expression
is downregulated in some tumor types. NDP was recently shown to be involved in
the activation of WNT/ßcatenin pathway; agreement with this ß-catenin stabilization
was altered in NDP kd (knock down by shRNA) cells. In addition, NDP kd cells show
an impaired DNA damage response after X-rays irradiation. The NDP mRNA is
induced after H-RASV12 overexpression, while it is downregulated by pRBkd or E2F
expression. I’m currently performing experiments to understand the biological effects
of NDP, and to elucidate the mechanism by which it could counteract transformation.
To this end, I am currently expressing the NDP cDNA in human primary fibroblasts,
and I have cloned the NDP promoter to study its transcriptional regulation.
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A PROTEOMIC APPROACH TOWARDS THE CHARACTERIZATION OF A NOVEL
TUMOR BIOMARKER, SKIN
Federico Vaggi, Pier Andrea Nicolosi, Francesca Montani, Fabrizio Bianchi,Francesco
Nicassio, Pier Paolo Di Fiore
Department of Experimental Oncology, European Institute of Oncology, Via Ripamonti 435, 20141 Milan
(Italy).

SKIN is a novel tumor biomarker discovered through a high-throughput screening for
cancer markers. SKIN is found upregulated during E1A induced cell-cycle re-entry
of mouse myotubes, and in several common human cancers cell lines of colon, lung
and breast. SKIN is strong predictor of prognosis of breast cancer maintaining a high
accuracy across different groups of patients.
Bioinformatic analysis shows that SKIN is very conserved across evolution, yet
contains no known domains or sequence homology to any other protein. Due to the
lack of information pertaining SKIN, we decided to opt for a proteomic approach to
identify the interactors of SKIN to characterize its function.
We have identified a stable HMW, membrane associated, complex formed by SKIN at
roughly 700 kDa, where the majority of the protein resides. The aim of this project is
through the use of different TAP (tandem affinity purifications) and chromatographic
techniques to characterize this complex and unravel its role in normal physiology and
in tumors.
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CCN3/NOV MATRICELLULAR
PROGRESSION

PROTEIN

IS

EXPRESSED

IN

MELANOMA

Vallacchi V.1, Daniotti M., Ratti F., Perbal B., Parmiani G., Rodolfo M.			
1

Melanoma Genetics, Istituto Nazionale Tumori, via Venezian 1, 20133 Milan, Italy

CCN3 belongs to the CCN family of genes encoding secreted proteins associated
with the extracellular matrix (ECM) and cell membrane. We identified CCN3 as
overexpressed in melanoma metastases and studied its functional role in melanoma.
An association between CCN3 expression and melanoma progression was shown,
being CCN3 expressed at high levels in visceral and in lymph node metastases
from relapsing patients. Forced expression of CCN3 in melanoma cells reduced
cell proliferation in vitro and growth in anchorage-independent conditions. However,
CCN3-transfected cells had increased adhesion to laminin (LN) and vitronectin (VN).
Inhibition of CCN3 expression by siRNA in melanoma cells corroborated these data.
Cell adhesion assays performed with blocking anti-integrin (ITG) antibodies showed
that increased adhesion in CCN3-transfectants was mediated through ITGβ1 and
through αvβ3 and αvβ5 for LN and for VN respectively. Other ITG and non-ITG LN
receptors were not involved. Analysis of ITG expression profiles revealed increased
expression of ITGβ1 in CCN3-transfectants, which may explain increased adhesion
to LN; other mechanisms involving ITG and calcium binding proteins are under
evaluation. Moreover, CCN3 secreted by melanoma cells is an adhesion matrix
protein for melanoma cells themselves and its binding is mediated by different ITG
receptors. Altogether these data indicate a role for CCN3 in melanoma cell interaction
with the ECM and progression.
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EPITHELIAL CELL-CONDITIONED DENDRITIC CELLS CONTROLTHE DEVELOPMENT
OF REGULATORY T CELLS.
Iliev I.D., Rimoldi M., Miletti E. and, Rescigno M.
Department of Experimental Oncology, European Institute of Oncology I-20141 Milan, Italy

It has been shown that regulatory T cells can prevent the onset of colitis in mouse
models of inflammatory bowel disease (IBD). A decreased number and impaired
functionality of regulatory T cells has been demonstrated in IBD patients. We have
recently shown that epithelial cells (ECs) can control the dendritic cells (DCs)
function through a release of thymic stromal lymphopoeitin (TSLP). This protein has
further been shown to promote DCs that polarize regulatory T cells in the thymus.
In this study we investigated the probability that the factors released by the ECs
can “educate” DCs able to facilitate development of regulatory T cells in the gut.
We used a three partner co-culture system to condition monocyte-derived DCs.
Such conditioned DCs were used to polarize naive allogenic T cells. The number
of CD4+CD25+Foxp3+ T cells, their ability to induce anergy as well as cytokine
production were evaluated. We found that ECs conditioned DCs were able to induce
the generation of CD4+CD25+Foxp3 regulatory T cells. The observed effect is TSLP
dependent since EC cell line “silenced” against this protein were unable in conferring
the DC a signal which give rise to T reg development. Addition of recombinant TSLP
in the interfered EC supernatant reverted the effect.
In addition to the role of TSLP, EC-conditioned DCs produced TGF-β, which was not
observed with bacteria activated mature DCs or with control DCs. Such conditioned
DCs were not able to fully mature after bacteria stimulation which is a typical feature
observed in regulatory DCs. Our data suggest that the lack of this control could
participate to the development of IBD. Therefore, in condition of health ECs are
able to “educate” DCs that give rise of regulatory T cells that could be involved in
controlling the development of inflammatory reactions.
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MECHANISMS OF LYMPHOMAGENESIS IN PREP1 DEFICIENT MICE			
Elena Longobardi, Giorgio Iotti and Francesco Blasi
IFOM (FIRC Institute of Molecular Oncology), via Adamello 16, Milano 20139, Italy

Homozygous loss of function of the homeodomain protein Prep1 results in early
lethality in mice. We studied the hematopoietic defects in Prep1 hypomorphic mice
(Prep1i/i), which produce 3-10% of Prep1 protein. 75% of Prep1i/i embryos die
between E17.5 and P0 with major hematopoietic abnormalities. Prep1i/i fetal liver
cells show deficient repopulating activity in competitive repopulation assays for all
hematopoietic lineages and in particular for T cells.
Prep1 deficiency in mice is associated with the development of lymphomas and other
hematopoietic malignancies. This was observed both in adult Prep1i/i mice and in
wild type individuals transplanted with Prep1i/i fetal liver cells.
We characterized some of these disorders and highlighted a strong increase of an
abnormal CD4+/CD8+ population in the thymus and in the spleen. Expression of
T3-Thymus Leukemia Antigen (which normally is low in the gut and in the thymus
but is associated with T lymphoblastic disorders) was abundant both in thymocytes
and in splenocytes, suggesting the thymic origin of the transformed population and
alterations in its gene expression profile.
We are currently investigating if Prep1 deficiency might predispose hematopoietic
cells to oncogene-mediated transformation.
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ROLE OF BETA-ARRESTINS IN THE REGULATION OF GPCR-INDUCED LEUKOCYTE
MIGRATION
Lage Crespo C. (1), Molteni R. (1), Moser C., Fabbri M. (1), Innamorati G. (1), Krombach F.,
Pardi R. (1)
(1) Leukocyte Biology Unit, San Raffaele University School of Medicine, Milan, Italy

Leukocyte trafficking across the endothelium is primarily governed by
chemoattractractants which signal through G protein-coupled receptors (GPCRs).
GPCRs are regulated by well characterized cytosolic interactors: beta-arrestins.
Based on these findings, we investigated by intravital microscopy the functional role of
beta-arrestins in chemokine-induced events associated with leukocyte extravasation.
Compared with littermate controls, beta-arrestin2-deficient leukocytes were impaired
in keratinocyte-derived chemokine (KC)-dependent firm adhesion to and migration
across the endothelium.
To dissect the mechanistic role of beta-arrestins underlying KC-induced leukocyte
extravasation we generated a Rat Basophilic Leukemia (RBL-2H3) cell line stably
expressing mouse CXCR2, the chemokine receptor activated by KC. We are
currently using this cellular model to examine the effect of siRNA-mediated downregulation of endogenous beta-arrestins on KC-driven cell motility and signalling.
CXCR2-transfected RBL cells express a functional receptor, which signal properly
and allow them to migrate in response to a gradient of KC. Interestingly, depletion of
beta-arrestin2 decreases KC-induced receptor turnover and impairs Akt and ERK1/2
MAP kinases activation.
The above results suggest a non-redundant role for beta-arrestin2 in KC-induced
events associated with leukocyte extravasation and in KC-dependent chemotaxis
and directional migration-related signalling.
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L1: AN ADHESION MOLECULE WITH NOVEL FUNCTIONS IN DENDRITIC CELL
TRAFFICKING
Luigi Maddaluno, Maria Rescigno, and Ugo Cavallaro					
IFOM-IEO campus, Via Adamello 16, I-20139 Milan, Italy.

The adhesion molecule L1 is widely expressed in the central nervous system where it
plays a pivotal role in intercellular recognition, neuronal migration and axon guidance.
However, L1 is also expressed in non-neuronal districts, such as certain epithelia and
hematopoietic lineages, and its function in these tissues has remained elusive.
We have recently observed that mouse dendritic cells express high levels of L1 and,
hence, decided to investigate its functional role in this cell type.
By employing the Cre/LoxP technology, we have generated primary mouse dendritic
cells in which the L1 gene has been inactivated. Our preliminary results indicated
that L1 endows dendritic cells with a migratory phenotype. Moreover, L1 is implicated
in the interaction of dendritic cells with the vascular endothelium. In particular, L1
modulates both the adhesion of dendritic cells to lymphatic endothelial cells and their
ability to migrate through a reconstituted endothelium.
Thus, our observations unraveled a novel role for the adhesion molecule L1 in
modulating important properties of dendritic cells. These data, together with the
ongoing characterization of the underlying molecular mechanisms, might contribute
to advance our understanding of the dendritic cell pathophysiology.
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DEVELOPMENT OF MUCOSAL AND SYSTEMIC IMMUNE RESPONSES
FOLLOWING ORAL INFECTION WITH Salmonella Typhimurium: ROLE OF Salmonella
INVASIVENESS.
Chiara Martinoli and Maria Rescigno
European Institute of Oncology, Milano

Salmonella typhimurium (SL) is a gram negative intracellular bacterium that infects
mice via the oral route. It is an invasive bacterium: in mouse intestine, thanks to the
type three secretion system (TTSS), SL invades M cells, specialized epithelial cells
localized in the epithelium lining Peyer’s patches (PP). The invA mutation inactivates
the TTSS, so that bacteria carrying this mutation (non invasive SL) are no more able
to infect non phagocytic cells. Nevertheless, also these bacteria have been shown to
enter the body. In fact, both invasive and non invasive SL can be taken up directly in
the intestinal lumen by lamina propria dendritic cells (Dcs).
Here we show that SL localization after oral infection effectively depends on active
TTSS: only invasive bacteria are able to colonize PP, while both invasive and non
invasive bacteria can reach mesenteric lymph nodes and spleen. In these sites
bacteria stimulate the immune system: inflammatory cytokines are secreted, DC are
activated and B cells are activated and undergo class switch recombination. The
different SL localization correlates with the induction of different immune responses:
both invasive and non invasive SL stimulate the production of serum anti-SL IgGs
(systemic response), while only invasive bacteria induce secretion of anti-SL IgAs in
fecis (mucosal response). In this way, the invasive ability of SL can be exploited to
tailor different types of immune responses according to the desired outcome.
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ROLE OF JAB1 AND COP9 SIGNALOSOME IN THE DEVELOPMENT AND FUNCTION
OF T LYMPHOCYTES
Panattoni M (1), Rotondo G (1), Ronfani L (1) and Pardi R (1).
(1) Leukocyte Biology Unit, San Raffaele University School of Medicine, Milan, Italy

Integrins mediate cell adhesion and transduce activation signals that affect gene
expression controlling cell proliferation, differentiation and survival. We found that
integrin-dependent adhesion controls the function and subcellular localization
of Jab1. LFA-1 engagement is followed by an increase of the nuclear pool of Jab1
and increased transactivation of an AP-1-dependent promoter. Jab1 is the catalytic
subunit of the “COP9 signalosome” (CSN), a conserved multi-molecular complex that
regulates protein ubiquitination and proteasome-dependent degradation by controlling
the activity of cullin-based ubiquitin ligase complexes. The aim of this project is to
generate mice with a conditionally deleted Jab1 gene in T cells, and to develop a
parallel study, based on RNAi, to functionally inactivate Jab1 in isolated human T
lymphocytes and to rescue the phenotype of Jab1 null T cells with siRNA against
p27 and p53, two putative downstream substrates of the CSN. Overall goal is the
dissection of the physiological role of Jab1 and the associated COP9 signalosome in
T cell development, activation, proliferation and the acquisition of effector function.
Mice with conditional Jab1 deficiency have reduced thymic cellularity and a blockade
at the DN4-DP stage transition. Cells were cultured ex vivo at 37°C for 7-24 h and
the viability of Jab1-/- thymocytes was greatly decreased compared to the wt. When
thymocyte suspensions were costained with antiBrdU and 7AAD after injection i.p. of
BrdU, we observed defects in cell cycle progression as well as aneuploidy in a subset
of Jab1-/- thymocytes. Conditional Jab1 mutants will be used to study its role in T
cell development in vivo. In vitro and in vivo studies will be carried out to assess the
functional activation, proliferation and acquired effector function of T cells.
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TUMOR-INDUCED CONVERSION OF CD4+ T CELLS INTO TREG: IMPLICATIONS
FOR OX40-TARGETED IMMUNOTHERAPY 						
Silvia Piconese, Barbara Valzasina, Mario P. Colombo
Immunotherapy and Gene Therapy Unit, Istituto Nazionale Tumori, Milano				
										
										
									

Regulatory T cells (Treg) number increases in the lymphoid compartment of tumorbearing mice. They derive mainly from peripheral conversion of CD4+CD25- cells,
since animals previously depleted of preexisting Treg and injected with tumor show
accumulation of newly formed Treg. Conversion does not involve the thymus, since
it occurs also in thymectomized mice, and does not require proliferation, since
vinblastin-treated CD4+CD25-Thy1.1 cells convert into Treg upon transfer into Thy1.2
tumor-bearing.
Prompt replenishment of Treg after their depletion suggests to use approaches
able to inhibit their function rather than inducing their elimination. Triggering of the
costimulatory molecule OX40, costitutively expressed by Treg, could be exploited in
order to inhibit Treg function in the tumor setting. Indeed, systemic administration
of the triggering antibody to OX40 is able to induce protection from a subsequent
tumor challenge by acting specifically on Treg cells. Intratumoral administration of
the antibody results in the rejection CD8-mediated of preexisting tumors. Rejection
requires migration of dendritic cells to lymph node, since the treatment is not effective
in CCR7KO tumor-bearing mice. Anti-OX40 antibody acts by inhibiting Treg-mediated
suppression in the tumor microenvironment thus allowing dendritic cells migration
and T cell priming. OX40 triggering seems to be a useful tool to improve the efficacy
of current protocols of anti-tumor immunotherapy.
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MODULATION OF DONOR-DERIVED T CELL IMMUNE RESPONSES BY THE HOST
ENVIRONMENT IN PATIENTS TREATED WITH HAPLOIDENTICAL STEM CELLS
TRASPLANTATION AND INFUSION OF DONOR LYMPHOCYTES EXPRESSING A
SUICIDE GENE
Elena Provasi 1, Attilio Bondanza 1, Veronica Valtolina 1, Angelo Manfredi 1, Fabio Ciceri
2
, Claudio Bordignon 3 & Chiara Bonini 1
1 Cancer Immunotherapy and Gene Therapy Program, 						
2 Bone MarrowTransplantation Unit, Istituto Scientifico H. San Raffaele, Via Olgettina 58, 20132 Milan, Italy
3 San Raffaele “Vita e Salute” University, Via Olgettina 58, 20132 Milan, Italy.

T-cell depletion of allogeneic stem cells trasplantation is the most powerful approach
to prevent Graft versus Host Disease in patients with high risk malignancies, lacking
a conventional donor. Moreover, in a phase II clinical trial, we showed that the
add-back of suicide-gene transduced donor lymphocytes provides early immunereconstitution, crucial to avoid opportunistic infections and disease relapse. In this
clinical context, activation and expansion of donor-derived circulating T cells may be
promoted by donor-derived dendritic cells and/or haploidentical non hematopoietic
cells. In this project we attempt to analyse the specific role of antigen presentation by
donor and host cells, and the subsequent effects on the T cell repertoire. Analyses
of HLA restiction by IFN-γ release ELISPOT, showed that in 4 out of 8 and 2 out of
10 pts studied for CMV and EBV respectively, the anti-viral immune response had a
prevalent host-restriction. This observation was verified by analyses of microcoltures
obtained with donor T cells harvested before and after infusion in haploidentical
recipients. These results suggest that donor immune-repertoire may be shaped by
the host environment. Currently, we are cloning the specific effectors expanded by
microcultures, to identify the TCR and to analyse T cell dynamics by PCR. In the
meantime, we are crossing experimental results, clinical histories and clinical
outcomes, to identify variables associated with the host modulation of donor-derived
T cell responses to pathogens.
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Salmonella Typhimurium AS ANTICANCER AGENT: A CARRIER OF ANTINEOPLASTIC
DRUGS.
F. Saccheri1, F. Avogadri1, P. Larghi1, C. Martinoli1, M. Rescigno1
(1), European institute of Oncology, Milan, Italy						

We recently showed that in-vivo injection of Salmonella Typhimurium directly
into a tumor mass has the dual effect of inducing the complete regression of the
injected tumor and of slowing down the growth of a distal untreated mass. Thus, we
investigated the mechanisms through which intra-tumoral injection of Salmonella
stimulates antitumor systemic response and we propose new approaches to enhance
the positive effect of Salmonella on distal untreated lesions. We improved the
capability of Salmonella to slow down the growth of untreated tumors (useful to reach
metastatic tumors not accessible by in situ injection) by intravenous (i.v.) injection
of Salmonella. We evaluated both the localization of the bacteria and the effect in
tumor growth. As a result, we found that i.v.-injected Salmonella is able to accumulate
within the tumor area and is also effective in delaying tumor growth, even though no
complete regression was observed. Finally, we exploited the capability of Salmonella
to transfer a plasmid DNA encoding for antitumoral molecule to tumor cells. We
successfully showed that Salmonella, carrying a vector encoding for siRNA directed
to oncogene K-RASv12, was able to infect in-vitro the carcinoma cell line CAPAN1 (expressing this mutated form of K-RAS) and to transfer the plasmid DNA. This
resulted in the inhibition of expression of the oncogene K-RASv12, with a reversion of
the phenotype in 50% of the cells.
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NON-MYELOABLATIVE CONDITIONING USING BUSULFAN IN MURINE MODEL FOR
ADA-SCID GENE THERAPY
Aisha V. Sauer, Raisa Jofra Hernández, Alessandro Aiuti
Telethon Institute for Gene Therapy (HSR-TIGET), San Raffaele Telethon Institute for Gene Therapy (HSRTIGET), Milano, Italy.

Severe combined immunodeficiency (SCID) due to adenosine deaminase (ADA)
deficiency was the first genetic disease treated by gene therapy (GT). Results of the
latest clinical trial showed that GT with bone marrow (BM) CD34+ cells resulted in
correction of both the immune and metabolic defects of ADA-SCID children pretreated
with low intensity conditioning with busulfan.
Our laboratory succeded in developing a murine model for GT in ADA-SCID using
an ADA ko mouse model characterised by early post-natal lethality. Lentiviral (LV)mediated ADA gene transfer into BM cells combined with low-dose irradiation rescued
neonatal mice from lethality and restored their growth, similarly to transplantation of
wt BM. However, ADA wt and ko mice showed a high incidence of thymic lymphomas
in a dose dependent manner. To avoid this important drawback of our model and
mimic the GT protocol used in patients, we initiated efforts towards transferring
the conditioning regimen in mice from irradiation to busulfan. Our studies included
the optimisation of the administered busulfan preparation, dose and schedule,
considering the metabolic differences between wt and ko mice and the fact that mice
where treated within the first three days of life.
Currently, ADA ko mice treated with 20-30 mg/kg of busulfan (split on days -3
and -2) and transplanted with ADA wt lin- cells are surviving for up to six months,
showing comparable growth and blood counts. However, survival of mice in the early
phase post-transplant is still limited (20-50 %). Thus, the conditioning regimen will
need further adjustment in order to achieve increased engraftment efficiency with
minimal organ toxicity. The optimal protocol will then be adopted to further assess the
efficacy and safety of LV–mediated GT in comparison to standard retroviral vector
approaches. Finally, successful stem cell engraftment will be tested in secondary
repopulation experiments into Rag2 ko mice. The required experimental set-up and
FACS analysis have been recently established in our laboratory.
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RAC IN NEURONAL FUNCTION
Sara Gualdoni1, Sara Corbetta1, Chiara Albertinazzi2, Flavia valtorta2 and Ivan de Curtis1
Department of Molecular Biology and Functional Genomics (1) and Department of Neuroscience (2), San
Raffaele Scientific Institute, Milan, Italy

Rac proteins are members of the Rho family of GTPases involved in the regulation of
actin dynamics. Rho family GTPases are considered important players for neurons
maturation. Among the three highly homologous Rac proteins expressed in mammals,
the two expressed in neurons are the ubiquitous Rac1and the neuro-specific Rac3. A
number of evidences indicate the involvement of Rac1 in different steps of vertebrate
neuronal maturation. The function during early neuronal development of these two
GTPases is largely unknown. To examine the function of Rac3 in vivo we generated
Rac3 knock-out mice. Rac3 knockout animals survive embryogenesis and show no
obvious developmental defects and no histological abnormalities. A compensation
mediated by Rac1 over-activation has been found in the Rac3 knock-out brain where
the Rac1 active-form is increased. Results by combining Rac3 knock-out with siRNA
targeting Rac1 in mouse hippocampal neurons show that down-regulation of Rac1
prevents dendritic development, without affecting the axon outgrowth in both wild-type
and Rac3 knock-out neurons. Reducing Rac1 levels decrease growth cone dynamics
and F-actin levels. These results show that endogenous Rac1 activity is essential for
dendritic development, while normal levels of this GTPase are not required for the
initial establishment of neuronal polarity and axonal development.
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FUNCTIONAL ANALYSIS OF EBF2, A TRANSCRIPTION FACTOR IMPLICATED IN
CEREBELLAR DEVELOPMENT
G. Masserdotti1*, S.-H. Chung, S. Gianola, F. Rossi, R. Hawkes, L. Croci, G.G.
Consalez 									
		

EBF2 is one of four mammalian members of an atypical helix-loop-helix transcription
factor family (COE). COE proteins have been implicated in various aspects of nervous
and immune system development. We and others have generated and described
mice carrying a null mutation of Ebf2, a gene previously characterized in the context
of Xenopus laevis primary neurogenesis and neuronal differentiation. In addition
to deficits in neuroendocrine and olfactory development, and peripheral nerve
maturation, Ebf2 null mice feature an ataxic gait and obvious motor deficits associated
with clear-cut abnormalities of cerebellar development. The number of Purkinje cells
(PC) in the Ebf2 null is markedly decreased, resulting in a small cerebellum with
notable foliation defects, particularly in the anterior vermis. We show that this stems
from the defective migration of a PC subset that subsequently dies by apoptosis. The
molecular topography of the Ebf2 null cerebellar cortex is disrupted due to cell death
and mis-specification of Purkinje neuron subtypes. Finally, the assembly of cerebellar
circuitry is altered secondary to the Ebf2 mutation. Functional studies are in progress
to identify the molecular mechanisms through which EBF2 produces these effects,
employing a well established neuronal model – neuralized P19 cells.
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SPOK, A NEW ECHINUS ALLELE AFFECTING OMMATIDIAL ROTATION IN THE
DROSOPHILA EYE
Silvia Montrasio and Manolis Fanto1
1Dulbecco Telethon Institute (DTI), DIBIT-HSR, via Olgettina 58, I-20132 Milan.

In the normal adult eye of Drosophila the ommatidia are arranged in asymmetric
trapezoidal shape and display mirror-symmetric arrangement relative to the midline
(equator). During development the ommatidial cluster rotate by 90° in opposite
direction towards the equator and acquire opposite chirality in the two fields of the
eye. This process is regulated by the EGF signaling and other factors. We have
identified an insertional mutation on X chromosome, which we named Spok, that
generates eye roughening. Eye sections reveals the presence of several ommatidia
incorrectly rotated. We have identified genetically the position of the insertion on the
chromosome. We have found that the gene affected is Echinus, a gene involved in
selective Programmed cell death (PCD) during the Drosophila retina development.
Analysis of the pupae retina in Echinus alleles reveals supernumerary pigment cells
due to insufficient cell death during the development. The Echinus adult eye displays a
rough phenotype but mild rotational defects compared to Spok. In order to find a direct
correlation between ommatidia rotation and apoptosis phenotype, we are performing
staining on Spok pupae eye disc to compare levels of PCD with the apoptosis that
occur in Echinus pupae. Genetic interactions between Spok and other apoptosisrelated genes (Grim, Reaper, hid) don’t increase the Spok rotational defects in the
eye suggesting the involvement of Spok in another PCD pathway. Investigation of
genetic interactions beetwen Spok and Egfr-related genes is also in progress.
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ATROPHIN AND NOTCH IN THE FLY EYE						
Ilaria Nisoli and Manolis Fanto
Dulbecco Telethon Institute (DTI), DIBIT-HSR, via Olgettina 58, I-20132 Milan

Atrophin-1 in human is responsible for the polyglutamine disease
Dentatorubropallydoluisian atrophy (DRPLA). The role of this gene was studied using
Drosophila as model. Atro, the only fly atrophin, is an ubiquitously expressed protein
with transcriptional co-repressor activity and in particular required in the eye for the
establishment of ommatidial polarity. Analysing the normal function of Atrophin in
this developmental process, we found a genetic interaction between Atro and Notch.
During eye development the specification by Frizzled of the R3 and R4 photoreceptor
cell fates regulates ommatidial simmetry and polarity. This process requires Notch
and its ligand Delta, that are able to determine the asymmetry of R3 and R4 via a
variant of the N lateral inhibition paradigm. Mosaic analysis has previously shown
that Atrophin is preferentially retained in the R3 cell end so it biases for the R3 cell
fate. In this system Atro seems to act as a negative regulator of the Notch signaling,
and its action is at least partially direct to block activation of transcription by the
Notch intracellular domain and not interfering with the endocytotic processing of the
receptor and the release of the intracellular domain. We are also analysing the effect
of the overexpression of the human Atrophin genes in the fly eye in terms of Notch
pathway inhibition.
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FAT, ATROPHIN AND THEIR INVOLVEMENT IN RETINAL DEGENERATION.
Simona Occhi and Manolis Fanto.
DIBIT, via Olgettina 58,20132, Milano

Fat is a cell adhesion molecule belonging to the cadherin family and it’s conserved
across species. Since lethal mutations showed hyperplastic overgrowth of cells
during development, Fat is considered to be a tumor suppressor and plays a role
in cell proliferation. How Fat regulates these mechanisms is not clear. Searching
for Fat binding proteins, one of the first molecules isolated by a Y2H screen was
Atrophin, the unique Drosophila homologue of human Atrophins. The protein is linked
to a neurodegenerative disease, DRPLA, caused by a poly-Q expansion within the
Atrophin-1 gene. Atrophin and Fat control similar processes during development
of neuronal tissues and display strong genetic interactions but the role they play in
homeostasis remains obscure. Heteroallelic combinations of fat alleles are viable but,
if one copy of Atro is removed, viability is severely compromised and the majority of
the flies cannot survive. Interestingly, the very few flies that eclose display severe
motor defects and die early. Our aim is to understand the mechanism by which Fat
and Atrophin mutations lead to premature death and if they are involved in neuronal
homeostasis and survival. Phenotypic analysis of mutant eyes, isolated from flies that
carry mutations for one of the two proteins, presents abnormalities in the morphology
of the photoreceptors the neuronal cells that constitute the fly eye. Since we have
preliminary evidences that in this specific neuronal population the severity of the
phenotype increases with the age, we argue that Atro and its interactor Fat could be
involved in neurodegeneration.
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RAI (SHC-C) REGULATES NEURONAL STEM CELL FUNCTION
Barbara Ortensi, Giuliana Pelicci.
European Institute of Oncology, Via Ripamonti 435, 20141 Milano - Italy.

Rai (Shc-C) is a neuron specific member of the Shc-family of adaptor proteins and
functions as an upstream activator of PI3K-Akt pathway, stimulating neuronal cell
survival upon environmental stresses or limited availability of GDNF, the ligand for
the Ret receptor-kinase. In vivo, Rai expression protects against neuronal loss during
development and, in adult mouse, following ischemic brain injury.
The PI3K-Akt signalling pathway is a critical determinant of proliferation and survival
of mammalian cells and constitutively activated in human glioblastomas (GBMs).
Rai is expressed in neural stem cells (NSCs), in mature neurons but not in glial cells.
Unexpectedly, however, tumors of glial origin (GBMs) express high levels of Rai
protein, suggesting that ectopic expression of Rai in GBM might be relevant for the
transformed phenotype. The mechanisms, however, responsible for the expression of
Rai in GBM, as well as the phenotypic consequences of the ectopic expression are
unknown.
In order to understand the role of Rai in gliomagenesis I am studying both normal and
cancer stem cells, isolating the normal ones from Rai wt and -/- mice and the tumoral
ones from human GBMs. Preliminary results suggest that Rai expression exerts a
negative effect on the growth properties of NSCs and has a role in their differentiation
towards neurons.
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ROLE OF INFLAMMATORY SYSTEMS IN MODELS OF CEREBRAL ISCHEMIA
Storini C, Rossi E, Gesuete R., Bergamaschini L, and De Simoni MG

C1-INH is an endogenous inhibitor of the complement and contact system. C1-INH
(15 U/mouse) was given to mice subjected to cerebral ischemia at the beginning
(pre), at the end (post) of ischemic period or 1h after the ischemic period (1h post).
C1-INH significantly reduced infarct volume when given pre (by 90%) and post (by
55%), when measured 24h after MCAO and significantly improved neurological
deficits when measured 4 days after MCAO. When given 1h post this inhibitor lost
its neuroprotective action. In a model of permanent ischemia C1-INH was still able to
significantly reduce the ischemic volume (by 55%).
In order to clarify if the principal action of C1-INH was on the classical complement
pathway, we investigated the reponse to ischemia of C1q-/- mice. There were no
significant differences in deficits and infarct volume between C57BL/6 and C1q-/-.
When given to C1q-/- mice, C1-INH was still able to reduce infarct volume.
To further characterize the mechanism of C1-INH we used DX-88, a specific inhibitor
of plasma kallikrein. 30μg of DX-88 were given at the beginning of ischemic period.
While saline treated mice showed stable scores, those who received DX-88 had
significantly reduced general (by 37%) and focal (by 50%) deficits scores. In these
mice the ischemic volume was also significantly reduced by 50.9%. When given at
reperfusion, DX-88 was similarly effective in improving general (by 38%) and focal
(by 50%) deficits scores as well as the ischemic volume that was reduced by 58%.
This inhibitor lost its neuroprotective action when administrated 1h after the beginning
of the ischemic period or in a model of permanent ischemia, conversely nor C1-INH.
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UNFOLDED PROTEIN RESPONSE IN A MOUSE MODEL OF CMT1B NEUROPATHY
Tinelli E. (1) , Pennuto M. (1), Dati G. (1), D’Antonio M. (1), Zambroni D. (1), Dina G. (2),
Quattrini A. (2), Feltri M.L. (1), Wrabetz L. (1).
(1) San Raffaele Scientific Institute, DIBIT, Milan, Italy, 20132;					
(2) Department of Neurology, Ospedale San Raffaele, Milan, Italy 20132

Schwann Cells enwrap the axons in the PNS and they synthesize a huge amount
of proteins. The misregulation of protein synthesis cause different peripheral
neuropathies. The CMT1B neuropathies result from alterations of the sequence of
the Myelin Protein Zero (P0), a structural protein synthesized by Schwann Cells. P0
is a single pass transmembrane glycoprotein, it is synthesized in the endoplasmic
reticulum (ER) and delivered to the myelin sheath. Two different mutations of S63
in the extracellular domain, cause diverse neuropathies in both human and mouse.
The two mutant proteins localize in different cellular compartments. P0-S63C is
mostly delivered to the myelin sheath, whereas P0-S63del is completely retained
in the ER. Accumulation of S63del in the ER causes the induction of the Unfolded
Protein Response (UPR) in a dose-dependent fashion. Genetic ablation of a UPR
mediator, CHOP, restores the neuromuscular capacity of S63del mice, suggesting
that the UPR is pathogenic. Analysis is underway to determine how deletion of S63
produces altered conformation of P0. S63 is the first amino acid of β-Strand C, which
is characterized by alternating polar and non-polar aminoacids. Transfected cells
expressing various mutant P0-monoRed fusions demonstrate that it is disruption of
the polarity of β-Strand C, and not simply substitution of S63 that causes the retention
of the protein in the ER and the activation of the UPR.
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EX VIVO GENE THERAPY APPROACHES FOR THE TREATMENT OF GLOBOID CELL
LEUKODYSTROPHY
Visigalli1, L. Tononi, M. Neri, D. Ungaro, L. SergiSergi, S. Marchesini, A. Gritti, L. Naldini,
A. Biffi.
1) U. Vita-salute S.Raffaele

Globoid cell leukodystrophy (GLD) is a lysosomal storage disorder due to the
deficiency of the lysosomal enzyme Galactocerebrosidase (GALC). The defect results
in intracellular storage of undegraded metabolites in central and peripheral nervous
systems, leading to progressive demyelination. We are testing the efficacy of a gene
therapy strategy based on hematopoietic stem cells (HSC) and lentiviral vectors
in the murine models of the disease. Since our previous work on metachromatic
leukodystrophy has demonstrated the critical role of enzyme over-expression in
HSC and in HSC-derived microglia to attain therapeutic efficacy, we assessed the
feasibility and safety of GALC over-expression in HSC and microglia cells derived
from wild type and GLD mice. Colony forming cell and TUNEL assays performed
on GALC-transduced HSC showed an overt and significant toxicity of GALC overexpression in HSC, which determined their inhability to proliferate and differentiate,
and the occurrence of cell apoptosis. On the contrary, more differentiated cells, such
as microglia, showed only minor signs of toxicity, indicating a different sensitivity to
GALC over-expression, likely due to a different metabolic homeostasis. Interestingly,
homozygous defective cells resulted more susceptible to this toxic effect than the
wild type counterparts. In order to overcome this major limitation, we are studying the
role of antiapoptotic molecules, such as IGF1, acting on the pro-apoptotic pathway
activated by the first metabolic product of GALC, ceramide. Intriguingly, short-term
in vitro treatment with IGF1 protected GALC-transduced HSC from GALC-mediated
toxicity, without affecting enzymatic activity. Further studies will allow understanding
the therapeutic impact of this strategy and to better understand the biochemical
mechanisms of GALC-mediated toxicity.
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MUTANT SOD1 AGGREGATION IN SPINAL CORD OF AMYOTROPHIC LATERAL
SCLEROSIS MICE: PROTEOMIC CHARACTERIZATION OF THE INSOLUBLE
FRACTION
M Basso, T Massignan, G Samengo, C Cheroni, S De Biasi, M Salmona, C Bendotti, V
Bonetto.
Dulbecco Telethon Institute and Mario Negri Institute for Pharmacological Research, Milan, Italy.

Mutations in the Cu, Zn superoxide dismutase (SOD1) gene cause a familial form of
amyotrophic lateral sclerosis (fALS) through an unknown gain-of-function mechanism.
Mutant SOD1 aggregation may be the toxic property. In fact, proteinaceous inclusions
rich in mutant SOD1 have been found in tissues from fALS patients and in mutant
SOD1 animals, before disease onset. However, very little is known of the constituents
and mechanism of formation of aggregates in ALS. To investigate the mechanism
of SOD1 aggregation we characterized by proteome technologies SOD1 isoforms in
a Triton X- 100-insoluble fraction of spinal cord from G93A SOD1 mice at different
stages of the disease. This showed that at symptomatic stages of the disease part
of the insoluble SOD1 is unambiguously mono- and oligoubiquitinated, in spinal cord
and not in hippocampus, and that ubiquitin branches at K48, the major signal for
proteasome degradation. At presymptomatic stages of the disease only insoluble
unmodified SOD1 is recovered. Partial ubiquitination of SOD1- rich inclusions was
also confirmed by immunohistochemical and electron microscopy analysis of lumbar
spinal cord sections from symptomatic G93A SOD1 mice. On the basis of these
results we decided to investigate all the proteins which co-aggregate with SOD1. This
would better define the role of aggregation in ALS and help to disclose the molecular
basis of the pathology.
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SEVERE MOTONEURON DEFECTS AND NEURITE GROWTH IMPAIRMENT IN MURINE
MODELS MUTANT IN AFG3L2, THE PARAPLEGIN-MATE OF THE MITOCHONDRIAL
M-AAA COMPLEX
Maltecca F., Cassina L., Bardinella L., Quattrini A., Previtali S., Cox G., Guénet J.L.,
Casari G.
San Raffaele Scientific Institute

Axonal degeneration of the longest motor and sensory axons is the main pathological
feature of hereditary spastic paraplegia (HSP). Mutations of paraplegin, a nuclearencoded mitochondrial metalloprotease, cause a recessive form of HSP. We showed
that paraplegin co-assembles with a highly homologous protein, AFG3L2, to form
a functional complex (the m-AAA protease) in the inner mitochondrial membrane.
Lack of this complex in HSP primary fibroblasts causes a reduced complex I activity
and an increased sensitivity to oxidative stress. The Spg7-/- mouse model shows
a relatively mild and slowly progressive phenotype. We are characterizing two
different mutant mouse models defective in Afg3l2. In spite of the close functional
association of AFG3L2 with paraplegin, either Afg3l2 mutation leads to a more
severe neurological syndrome. Actually, both Afg3l2 mutants show a dramatic
neuromuscular phenotype beginning at P7 with hindlimbs paraparesis which
progresses until complete tetraparesis and death, generally at P16-18. Morphological
analysis shows widespread axonal loss in spinal cord and axon caliber reduction in
sciatic nerve fibers, associated with altered neurofilament distribution. Mitochondrial
morphological abnormalities are also detected in motor and sensory axons of both
central and peripheral nervous system, denoting the organellar origin of the defect.
Moreover, the enzymatic activities of the respiratory chain are seriously affected in
the mutants, resulting in a highly reduced ATP production. Taken together, these data
suggest a crucial role of AFG3L2 in mitochondrial metabolism, axonal development
and motoneuron diseases.
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INCREASED ETHANOL CONSUMPTION AND RESISTANCE IN EPS8 NULL MICE:
ACTIN-RELATED UNDERLYING MOLECULAR MECHANISMS.
Castelletti D.
Offenhäuser N., Ekalle-Soppo B., Di Fiore P.P.
IFOM, via Adamello 16, 20139 Milano, Italy
daniela.castelletti@ifom-ieo-campus.it

Actin dynamic in dendritic spines is an important component of synaptic plasticity.
Mice lacking eps8, a regulator of actin remodeling, display increased ethanol
consumption and resistance due to alterations in the central nervous system. In the
brain, the N-methyl-D-aspartate (NMDA) receptor is a major target of ethanol. We
show that Eps8 is enriched in the cerebellum where it is part of the post-synaptic
NMDA receptor complex. In eps8 -/- mice, NMDA receptor function is altered:
currents are 2 fold increased and remain sustained even after ethanol exposure.
This phenotype can be reversed either by Eps8 rescue or by the treatment with actin
depolymerizing drugs. Moreover eps8 KO cerebellar granule neurons are resistant
to the actin-remodeling activities of both NMDA and ethanol. Here we identify a
double role of Eps8 in neurons: on one hand Eps8 is part of the NMDAR signalling
pathway leading to activation of Cofilin and actin filament turnover, likely through the
interaction with the Cofilin phosphatase Slingshot ; on the other hand the lack of eps8
causes a general increased stability of the actin cytoskeleton. Interestingly in both
cases, the effects of the ablation of eps8 seem to converge toward a reduction of
actin dynamics. In conclusion our data open new perspectives in ethanol-related
disorders, in connection with the regulation of actin stability.
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IDENTIFICATION OF THE MONOUBIQUIT-OME: 1ST APPROACH			
Barbara Oldrini*
Elisabetta Argenzio*, Liliana Areces* and Simona Polo*
*IFOM, the FIRC Institute for Molecular Oncology, Via Adamello 16, 20139, Milan, Italy
barbara.oldrini@ifom-ieo-campus.it

The Ubiquitin (Ub) modification regulates protein stability and function, with impact on,
virtually, every major cellular phenotype. One paramount function of Ub is to target
intracellular proteins for proteolysis. In this process, a Ub chain, composed of at least
four Ubs branching from Lys48, is appended to 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, Ub functions as a regulatory modification that affects the structure, the activity
or the localization of the target protein.
The real impact of mUb on protein function is only starting to be appreciated, thus we
plan to identify the intracellular repertoire of proteins that are modified by mUb by a
mass spectrometry approach relying on a) in vitro proteasome digestion of cellular
lysates, b) affinity depletion and purification on Ub-binding domains (UBDs), c) affinity
purification on anti-Ub antibody, d) liquid chromatography coupled by MALDI TOF
TOF MS. A pilot experiment was performed using a commercially available antibody
(FK2) and candidates validation demonstrated the feasibility of the project. We are
currently testing various UBDs as well as different antibodies produced in house.
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A PREP-1 NULL MUTATION IS EMBRYONIC LETHAL AT E7.5, LACKING TISSUES OF
THE EMBRYONIC LINEAGES
Luis C Fernandez-Diaz1, Maria Teresa Fiorenza2, Franco Mangia2, Nancy A Jenkins3,
Neal G Copeland3 and Francesco Blasi1
1 IFOM (FIRC Institute of Molecular Oncology), Milan, Italy.

Prep-1 is a transcriptional factor of the TALE family, transcription factors that contain
a homeodomain and include Pbx, Prep and Meis that are important cofactors of the
Hox proteins. We have generated a Prep-1 null mouse by deleting its homeodomain
by homologous recombination. The phenotype of the Prep1-/- mutation is embryonic
lethality at E7.5, i.e. the embryos die before gastrulation. The analysis of gastrulation
markers, like brachyury, Otx2 and Chordin suggests a defect in early gastrulation, with
no formation of any of the embryonic lineages. On the other hand the extraembryonic
lineages (identified by the expression of the PEM marker), form normally. This
phenotype resembles the phenotype of SMAD2. However, deeper analysis of
pregastrulation markers is needed to confirm this point.
According with the phenotype, Prep1 is expressed already in the oocyte and is still
on at the onset of gastrulation, before any Hox protein is expressed indicating that the
TALE family of transcriptional factors is much more than simply Hox cofactors.
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LOSS OF FACTOR-H DEPENDENT COMPLEMENT REGULATION MEDIATES
PROXIMAL TUBULAR CELL DYSFUNCTION ON PROTEIN OVERLOAD
Buelli S, Morigi M, Zoja C and Remuzzi G.						
Mario Negri Institute for Pharmacological Research, Bergamo, Italy

In progressive proteinuric nephropathies, a major pathogenic role for intrarenal
complement activation is established, but underlying mechanisms have been only
partially characterized. This study investigated whether filtered protein overload on
cultured human proximal tubular cells (HK-2) could enhance the activation of human
serum (HS)-derived complement possibly by impairing factor H regulatory capacity.
Cells upon plasma protein (albumin and transferrin) challenge followed by a sublytic
dose of HS showed increased apical C3 staining compared to HS alone. Albumin
also increased surface MAC deposition. Complement deposition was dependent
on alternative pathway, in that inhibited by sCR1 but not Mg-EGTA. Either HS and
proteins alone increased TGF-β mRNA expression. Preexposing the cells to albumin
further enhanced the effect of HS on TGF-β gene expression. Fractalkine mRNA
levels showed the same responses as did TGF-β, indicating additive activatory
effecs by albumin and complement. Factor H bound to HK-2 through heparan sulfate
residues. Protein overload reduced heparan sulfate density, resulting in decreased
factor H binding. In conclusion, protein overload alters tubular cell phenotype by
reducing the cell capability to counteract complement activation. This effect can be
instrumental to renal disease progression and suggests an important role for factor
H-dependent complement regulation in protecting the kidney against progressive
tubulointerstitial damage.
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CRITICAL PARAMETERS OF LENTIVIRAL VECTOR-MEDIATED GENE TRANSFER
INTO HUMAN HEMATOPOIETIC STEM CELLS
F.R. Santoni de Sio, P. Cascio, M. Gasparini and L. Naldini
HSR-TIGET, v. Olgettina 58, Milan, Italy							

The therapeutic potential of hematopoietic stem cell (HSC) gene therapy can be fully
exploited only by reaching efficient gene transfer into HSCs without compromising
their biological properties. Although HSCs can be transduced by HIV-derived
lentiviral vectors (LVs) in short ex vivo culture, they display low permissivity to
the vector, requiring cytokine stimulation to reach high-frequency transduction.
Using stringent assays of competitive xenograft repopulation, we show that earlyacting cytokines synergistically enhanced human HSC gene transfer by LV without
impairing engraftment and repopulation capacity. Using S-phase suicide assays, we
show that transduction enhancement by cytokines was not dependent on cell cycle
progression and that LVs can transduce quiescent HSCs. Pharmacological inhibition
of the proteasome during transduction dramatically enhanced HSC gene transfer,
allowing reaching very high levels of vector integration in their progeny in vivo. Thus,
LVs are effectively restricted at a post-entry step by the activity of this proteolytic
complex. Unexpectedly, cytokine stimulation rapidly and substantially down-regulated
proteasome activity in hematopoietic progenitors, highlighting one mechanism by
which cytokines may enhance permissiveness to LV gene transfer. These findings
demonstrate that antiviral responses ultimately mediated by proteasomes strongly
limit the efficiency of HSC transduction by LVs, and establish improved conditions for
HSC-based gene therapy.
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LMYOGENIC POTENTIAL OF HEMATOPOIETIC STEM CELLS	
Alexandros Xynos, Paola Corbella, Nathalie Belmonthe, Rossano Cesari, Ahmed
Mansouri* and Giuliana Ferrari.
Telethon Institute for Gene Therapy-H.S. Raffaele (TIGET-HSR), Via Olgettina 58, 20132 Milano, Italy, *Max
Planck Institute for Biophysical Chemistry, Gottingen, Germany

In the last years, an increasing number of reports showed that HSCs participate in
muscle regeneration. Although the property of HSCs to incorporate into muscle fibers
has been an area of intensive study, the ability of these cells to be reprogrammed
remains elusive. This study aims to investigate the existence of a myogenic molecular
program that HSCs cells follow prior to their fusion and the identification of myogenic
factors involved in this program. To this purpose, as source of cells we employed
bone marrow (BM) from the transgenic Myf5nlacZ/+ and MLC3F-nlacZ-E mice or wild
type BM cells transduced with a lentiviral vector expressing eGFP specifically from
an MCK enhancer. Interestingly, BM cells enriched for HSC surface markers (CD45,
Sca1 and c-kit) expressed the satellite-specific myogenic marker Myf5 and the early
differentiation markers MLC and MCK, when co-cultured with primary myoblasts, but
these cells never exhibited self-renewal nor gave rise to myoblast clones. The Myf5
expression was also observed in BM-derived hematopoietic (CD45+/Sca1+) cells
isolated from regenerating muscle tissue and co-cultured with myoblasts. The BMderived CD45+/Sca1+ cells lost their ability to give rise to hematopoietic clones after
muscle injury, indicating a change in their fate. Finally, BM transplantation and coculture experiments, using WT, Pax7-/- or MyoD-/- mice as BM donors, suggested
that neither Pax7 nor MyoD are essential for the participation of hematopoietic cells
in muscle regeneration. Overall, these data suggest that BM-derived CD45+/Sca1+
cells can undergo myogenic specification and differentiation, in a step-wise and
Pax7-independent manner, following a pattern different from that of satellite cells.
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