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In particular it operates in conjunction with two major Research Centers
in Lombardy: IEO (Istituto Europeo di Oncologia;) and IFOM (Istituto Firc
di Oncologia Molecolare;) that together with SEMM are organized in a
Campus (IFOM-IEO Campus); these Excellent Research Centers operate
in all the major scientific areas such as: Cell Biology, Molecular Biology,
Structural Biology, Immunology, Systems Biology, BioInformatics, Neurobiology, Developmental Biology, Inflammation, Tumor Biology,
Molecular Pathology and Genetics etc. Moreover the IEO is also a
comprehensive cancer centre where students interested in the translational aspects of research may be integrated.
SEMM is currently running five PhD programs (Molecular Oncology,
Human Genetics, Computational Biology, Medical Nanotechnology and
Foundations of Life Sciences and Their Ethical Consequences) and a
Structured International PostDoc program.
The characterizing traits of the PhD programs are their strong interdisciplinary traits, the international dimension and the training platform based
on the development of technical skills through intensive laboratory work
and on the acquisition of new theoretical tools through specifically
designed courses.
The Structured International Post Doc program is designed to boost the
career of postdocs and to encourage them to become successful and
independent research scientists. Positions are intended for outstanding
and highly-motivated applicants of any nationality.
SEMM organizes annual international events covering different themes
within Molecular Oncology, Molecular Medicine and Nanotechnology
and 70 scientific seminars.
Both events and seminars are held by internationally recognized scientists
from around the world and they are a very good chance for students and
postdocs to personally meet speakers in order to discuss their results.
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activity

The Umberto Veronesi Foundation was founded in 2003, intending to
foster scientific research through the allocating of research grants
to doctors and researchers and through support to very high-profile projects. The promoters of these initiatives are scientists (among them 6
Nobel Prize laureates, who are also part of the Honorary Committee),
whose action is acknowledged at the international level.

At the same time, the Foundation is active in the area of scientific popularisation, in order to make the results and discoveries of science
collective heritage, by organising important conferences with international speakers, projects for schools, awareness campaigns and through
publications.
This is an ambitious project, which calls upon the worlds of education,
research (organisations both public and private) and information to
achieve its goals.

Scientific research: the projects
The main activities of the Foundation in the field of scientific research are:
• Allocating research grants through public announcements addressed to Italian and international researchers.
• Allocating funds, by way of public announcements, to encourage
scientific research projects in the fields of oncology and cardiology.
• Supporting SEMM (European School of Molecular Medicine), a very
high-profile institution at the international level, that promotes training
and research in the emerging sectors of biomedicine.
• Supporting the experimentation of the HIFU technology (High Intensity Focused Ultrasound), an innovative tool addressed to the “minimum
effective treatment”, that is, maximum efficacy with minimum toxicity
for the patient.
• Commitment in the areas of early diagnosis and education for prevention: in the field of breast cancer, through awareness campaigns
and activities in Egypt, Israel and Palestine; in the field of the fight
against cigarette smoking, through the No Smoking Be Happy.

prevention

Our commitment today

      
           

science

   
      

Scientific divulgation:
the projects
The main activities of the Foundation in the field of scientific popularisation are:
• Help-desk on Cancer, the Internet website that offers useful and
exhaustive answers on medicine, research, innovative treatments, excellent hospital institutes and many other related subjects.
• The website www.fondazioneveronesi.it, focused on health, prevention and correct lifestyle, is an eminent guide offering a set of useful services for the users.
• The Conference and the Science for Peace Movement: Nobel Prize
laureates, scientists from all areas of science, eminent personalities from
the international cultural world present their concrete solutions for peace
to the world.
• The Future of Science World Conference, a yearly appointment in
Venice to discuss current issues of interest to the entire planet.
• The days of science, a well-structured intervention aimed at educating
to science, aimed at students, university professors and parents on a national scale. It includes special lessons, days dedicated to encounters between scientists and high school students, with educational workshops for
students of elementary and secondary schools.
• Commitment to promoting biological tests: distribution of information,
conferences and publications.
• Initiatives in the editorial sector, through the publication of scientific
popularisation papers within anyone’s reach.
• The Scientific Direction of monthly magazine: OK La salute prima di
tutto, by RCS.
• The course for scientific journalists intended to train expert communicators directly in laboratories, in contact with researchers.
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SCIENTIFIC PROGRAM
Thursday, June 30, 2011
h. 13.00-14.00 Registration to the meeting
h. 14.00-14.30 Welcome and introduction (L. Lanfrancone)
h. 14.30-16.30 Transcriptional regulation in melanoma I Chairperson: L. Larue
h. 14.30/15.00 Colin Goding, Oxford, UK
Signalling phenotype switching in melanoma subpopulations
h. 15.00/15.30 Keith Hoek, Zurich, Switzerland
Signalling and epigenetics of melanoma cell phenotype switching
h. 15.30/16.00 Eirikur Steingrimsson, Reykjavik, Iceland
Mitf: structure and a novel target gene
h. 16.00/16.15 Phil Cheng, Zurich, Switzerland
DNA methylation in melanoma phenotype switching
h. 16.15/16.30 Daniel Widmer, Zurich, Switzerland
The role of hypoxia in melanoma phenotype switching
h. 16.30/17.00 Coffee break

h. 17.00-18.30 Transcriptional regulation in melanoma II Chairperson: C. Goding
h. 17.00/17.30 Robert Ballotti, Nice, France
Identification of the molecular mechanisms controlling the switch between
melanoma initiating cells and their differentiated progeny
h. 17.30/18.00 Irwin Davidson, Illkirch, France
Defining the MITF interactome
h. 18.00/18.15 Nicola Schoenewolf, Zurich, Switzerland
What`s the role of KIT in acrolentiginous and mucosal melanoma cell cultures?
h. 18.15/18.30 Gianluca Civenni, Zurich, Switzerland
Human CD271-positive melanoma stem cells associated with metastasis
establish tumor heterogeneity and long-term growth

Friday, July 1, 2011
h. 9.30-11.30 Senescence in melanoma Chairperson: F. d’Adda di Fagagna
h. 9.30/10.00 Dan Peeper, Amsterdam, The Netherlands
Senescence and melanoma progression
h. 10.00/10.30 Dot Bennett, London, England
Melanoma: why is the radial growth phase radial?
h. 10.30/11.00 Svenja Meierjohann, Würzburg, Germany
Senescence evasion in melanoma
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Saturday, July 2, 2011
h. 11.00/11.15 Giovanna Chiorino, Biella, Italy
BRAFV600E nevi are protected from malignant transformation through modulation of apoptosis, autophagy,
and senescence genes
h. 11.15/11.30 Fabrizio d’Adda di Fagagna, Milan, Italy
Molecular mechanisms of cellular senescence
h. 11.30/12.00 Coffee break

h. 12.00-13.30 Animal models in melanoma Chairperson: M. Mione
h. 12.00/12.30 Marina Mione, Milan, Italy
Genetic and epigenetic modifiers of cancer progression: insights from zebrafish melanoma models
h. 12.30/13.00 Carola Ponzetto, Turin, Italy
An animal model of Met-mediated melanoma as a tool to test Met inhibitors
h. 13.00/13.15 Grant Wheeler, Norwich, United Kingdom
Small molecule screens in Xenopus identify inhibitors of pigment cell development, neural crest development
and melanoma growth
h. 13.15/13.30 Olga Shakhova, Zurich, Switzerland
Melanocyte stem cells are the cells of origin of melanoma and require Sox10 for tumorigenesis

h. 9.00-10.15 Novel advances in immunotherapy I Chairperson: M. Rescigno
h. 9.00/9.30 Gosse Adema, Nijmegen, The Netherlands
Dendritic cells in immunotherapy of cancer
h. 9.30/10.00 Pedro Romero, Lausanne, Switzerland
Harnessing adaptive and innate immunity for the therapy of melanoma
h. 10.00/10.15 Fabiana Saccheri, Milan, Italy
Bacteria-induced gap junctions in tumors favor antigen cross-presentation and antitumor immunity
h. 10.15/10.45 Coffee break

h. 10.45/12.15 Novel advances in immunotherapy II Chairperson: P. Romero
h. 10.45/11.15 Licia Rivoltini, Milan, Italy
Myeloid-derived suppressor cells in melanoma patients: genesis
and role in tumor-mediated immune suppression
h. 11.15/11.45 Donata Rimoldi, Lausanne, Switzerland
Comprehensive genomic profiling of seven cutaneous melanomas

h. 13.30 -15.00 Lunch

h. 11.45-12.15 Pier Francesco Ferrucci, Milan, Italy
Targeted therapies as new strategies for the treatment of metastatic melanoma

h. 15.00-16.30 Molecular pathways and targeted therapies I Chairperson: PF. Ferrucci

h. 12.15-12.30 Open discussion and closing remarks (M. Rescigno)

h. 15.00/15.30 Lionel Larue, Paris, France
Pou3f2 affects both migration and proliferation in vitro and in vivo

h. 12.30-13.30 Lunch

h. 15.30/16.00 Marisol Soengas, Madrid, Spain
TBA

End of the workshop

h. 16.00/16.15 Elisa Penna, Turin, Italy
microRNA-214 contributes to melanoma tumor progression through suppression of TFAP2C
h. 16.15/16.30 Chiara Martinoli, Milan, Italy
Evaluation of maspin expression in primary tumors of melanoma patients: evidences for prognostic significance
h. 16.30/17.00 Coffee break

h. 17.00-18.00 Molecular pathways and targeted therapies II Chairperson: L. Lanfrancone
h. 17.00/17.30 Ze’ev Ronai, La Jolla, USA
PKC epsilon control of ATF2 limits its mitochondrial function in melanoma
h. 17.30/17.45 Benedetta Belloni, Zurich, Switzerland
Phenotype-specific response of melanoma cells to HDAC inhibition
h. 17.45/18.00 Ranjan Perera, Orlando, United States
The regulation of noncoding RNAs (miRNAs and large noncoding RNAs) and their role in melanoma
development in humans
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INVITED SPEAKERS’ TALKS
(alphabetical order)

Gosse Adema, Nijmegen, The Netherlands
Robert Ballotti, Nice, France
Dot Bennett, London, UK
Irwin Davidson, Illkirch, France
Colin Goding, Oxford, UK
Keith Hoek, Zurich, Switzerland
Lionel Larue, Paris, France
Svenja Meierjohann, Würzburg, Germany
Marina Mione, Milan, Italy
Dan Peeper, Amsterdam, The Netherlands
Carola Ponzetto, Turin, Italy
Donata Rimoldi, Lausanne, Switzerland
Licia Rivoltini, Milan, Italy
Pedro Romero, Lausanne, Switzerland
Ze’ev Ronai, La Jolla, USA
Marisol Soengas, Madrid, Spain
Eirikur Steingrimsson, Reykjavik, Iceland
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Gosse Adema

MITF is the key molecular switch between melanoma initiating cells
and their differentiated progeny

Not available
Yann Cheli, Sandy Giuliano, Thomas Botton, Stéphane Rocchi, Véronique Hofman, Paul Hofman, Philippe Bahadoran,
Corine Bertolotto and Robert Ballotti
INSERM, U895, Centre Méditerranéen de Médecine Moléculaire (C3M), Equipe 1, Biology and pathologies of melanocytes, Nice, F-06204 Cedex 3, France

We have identified MITF, the master regulator of melanocyte differentiation, and p27, a CDK inhibitor, as
the key molecular switches that control the transition between melanoma-initiating cells and their differentiated progeny. MITF silencing is sufficient to increase the tumorigenic and metastatic potential of B16
melanoma cells. MITF silencing also upregulates the stem cell markers Oct4 and Nanog and induces mesenchymal transition of melanoma cells that might explain their increased invasiveness in vitro and in vivo.
Notably, the cell cycle inhibitor p27 is increased in MITF-depleted cells and is required for the induction of
the “stemness” and exacerbation of the metastatic properties of melanoma cells. These data were confirmed
using human melanoma cell lines. Further, a low-MITF population that has high tumorigenic potential exists
spontaneously in melanoma cell lines. Ablation of this population by forskolin-induced differentiation
dramatically decreases tumor formation, indicating that eradication of low-MITF cells is an appealing
strategy to cure melanoma.
Moreover, we demonstrate that a hypoxic micro-environment decreases MITF expression through an indirect,
HIF1њ dependent transcriptional mechanism and increases the tumorigenic and metastatic properties of
melanoma cells. Our results reveal a hypoxia-HIF1a-MITF cascade controlling the phenotypic plasticity in
melanoma cells and favouring metastasis development. Targeting this pathway might be helpful in the design
of new anti-melanoma therapies.
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Melanoma: why is the radial growth phase radial?

Identification and characterisation of the MITF-interactome.

David M Kallenberg, Julia K Soo, Elena V Sviderskaya and Dorothy C Bennett.

Thomas Strub, Dana Koludrovic, and Irwin Davidson.

Biomedical Sciences Research Centre, St. George’s, University of London, Cranmer Terrace, London, UK.

Institut de Génétique et de Biologie Moléculaire et Cellulaire, 1 Rue Laurent Fries, 67404, Illkirch, France.

Human melanomas follow one of two biological growth patterns, sometimes successively: the radial growth
phase (RGP: thin and largely within the epidermis) and the vertical growth phase (VGP: thicker, invading
the deeper dermis). Most, or possibly all, primary melanomas have deficiencies in p16 (product of the
familial melanoma locus CDKN2A), or its signalling though RB. p16-null normal human and mouse melanocytes grow poorly alone, but much better when cocultured with keratinocytes, or keratinocyte-derived
factors SCF and EDN1. If RGP melanomas were p16-deficient melanocytes, with an activated oncogene but
few other abnormalities, they might similarly be keratinocyte-dependent, potentially explaining their
intraepidermal growth. In line with this, low-passage RGP cultures without keratinocytes failed to grow and
showed frequent apoptosis, suppressed by SCF+EDN1. The phenomenon was studied further in two p16-null
human melanocyte strains. We previously reported that these cell strains, grown with SCF+EDN1, senesce
many doublings later than normal melanocytes, with increased p53 abundance and dependent on telomere
shortening. In current studies, their apoptotic tendency was incompletely suppressed by inhibition of p53
activity, indicating that other pathways contribute to this death (under investigation). Moreover, proliferation
rate also responded to SCF+EDN1. Immortalization by TERT overexpression was associated with reduced
dependence on SCF+EDN1. The findings are consistent with invasion being suppressed by p16/RB deficiency but promoted by TERT.

The transcription factor MITF plays a pivotal role in melanoma. We previously performed profiling of MITF
genomic occupancy by ChIP-seq in human 501Mel cells and identified MITF regulated genes by RNA-seq
following siRNA-mediated MITF knockdown. This approach showed a direct positive and coordinate regulation of an extensive a set of genes required for DNA replication, repair and mitosis, but also direct repression
of genes that may be involved in invasion and metastasis amongst which is SHC4 (known also as RaLP) a
signalling molecule whose expression is restricted to invasive metastatic cells. We show that MITF binds to
several sites upstream and downstream of the SHC4 gene and appears to repress its expression. Melanoma
cells express low basal levels of SHC4 that are strongly up-regulated upon MITF silencing and though to be
implicated in the enhanced motility and invasive proerties of the knock-down cells. Nevertheless, shRNA
mediated SHC4 silencing shows that even the low basal level of expression seen in 501Mel and other
melanoma cell lines is essential for normal proliferation. The mechanisms involved in SHC4 action will be
discussed. Our data show that MITF acts both as a repressor and activator of transcription. To identify MITFinteracting proteins that may be involved in mediating its activity, we have generated 501mel cells expressing Flag-HA tagged MITF and performed tandem affinity purification followed by mass-spectrometry of both
the soluble nuclear and chromatin associated MITF fractions. Using this approach, we identified many
novel potential MITF-interactors. The identity of these proteins suggests a role for MITF in several biological
processes and their potential roles in MITF biology will be discussed.
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Signalling phenotype switching in melanoma subpopulations.

Signalling and epigenetics of melanoma cell phenotype switching.

Colin R Goding

Keith S. Hoek

Ludwig Institute for Cancer Research, Nuffield Department of Clinical Medicine, University of Oxford, Headington,
Oxford, UK.

Department of Dermatology, University Hospital of Zurich, Zurich, Switzerland.

Tumours comprise multiple phenotypically distinct subpopulations of cells, some of which are proposed to
possess stem cell-like properties, being able to self-renew, seed and maintain tumours, and provide a reservoir of therapeutically-resistant cells. Here we use melanoma as a model to explore the validity of the
cancer stem cell hypothesis in the light of accumulating evidence that melanoma progression may be
driven by phenotype-switching triggered by genetic lesions that impose an increased sensitivity to changes
in the tumour microenvironment. Although at any given moment cells within a tumour may exhibit differentiated, proliferative or invasive phenotypes, an ability to switch phenotypes implies that most cells will
have the potential to adopt a stem cell-like identity. Insights into the molecular events underpinning phenotype-switching in melanoma highlight the close relationship between signalling pathways that generate,
maintain and activate melanocyte stem cells as well as the inverse correlation between proliferation and
invasive potentials. An understanding of phenotype-switching in melanoma, and in particular the signalling
events that regulate the expression of the Microphthalmia-associated transcription factor Mitf, points to new
therapeutic opportunities aimed at eradicating therapeutically resistant stem cell-like melanoma cells.
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According to the phenotype switching model of melanoma progression, the disease spreads because melanoma cells retain the capacity to switch back-and-forth between phenotypes of proliferation and invasion.
We have found that phenotype switching is likely regulated by Wnt signalling changes, effected by microenvironmental cues, which drive a switch between LEF1 and TCF4 co-factors for b-catenin driven gene
expression. Furthermore, we have addressed the question as to if microenvironment is responsible for
melanoma cell phenotype, why do melanoma cultures retain phenotype while in culture? We have looked
at DNA methylation in melanoma cells of different phenotypes to see if there is a phenotype-specific pattern.
If these exist, it would go some way towards explaining how melanoma phenotype can be both plastic (as
observed in vivo) and fixed (as observed in vitro).
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Melanoblast migration and proliferation are controlled by the amount of
non-phosphorylated BRN2 through PAX3 and by the total BRN2 level through MITF-M.

Senescence evasion in melanoma.
Leikam C1*, Hufnagel A1*, Walz S2, Kneitz, S3, Eilers M2, Schartl M1, and Meierjohann S1

Irina Berlin1-3*, Laurence Denat1-3*, Anne-Lise Steunou4*, Isabel Puig1-3, Delphine Champeval1-3, Sophie Colombo1-3,
Karen Roberts5, Elise Bonvin1-3,5, Yveline Bourgeois1-3, Véronique Delmas1-3, Irwin Davidson6, Laurence Nieto3, Colin
R. Goding5 and Lionel Larue1-3#
Institut Curie Developmental Genetics of Melanocytes, 91405, Orsay Cedex, France
CNRS, UMR3347 Bat. 110, 91405, Orsay Cedex, France.
INSERM U1021
4
Institut de Pharmacologie et de Biologie Structurale, UMR 5089, 31077, Toulouse Cedex 4, France.
5
Ludwig Institute for Cancer Research, University of Oxford, Headington, Oxford, United Kingdom.
6
IGBMC, Illkirch Cedex, France
1

Department of Physiological Chemistry I, University of Wurzburg, Biocenter, Am Hubland, Wurzburg, Germany
Department of Physiological Chemistry II, University of Wurzburg, Biocenter, Am Hubland, Wurzburg, Germany
Microarray Core Unit, IZKF (Interdisciplinary Center for Clinical Research), University of Wurzburg, Wurzburg, Germany
1
2
3

2
3

BRN2 is a POU domain transcription factor overproduced in human melanoma cell lines and involved in
melanocyte proliferation and migration. The T361 and S362 residues of BRN2, located within the POU
domain, are conserved throughout the POU proteins family. We investigated the importance of phosphorylation of these residues for migration and proliferation by mutation, replacing T361 and S362 in the
wild-type form of BRN2 (BRN2TS) by two alanine residues (BRN2AA). BRN2TS was phosphorylated by PKA
whereas BRN2AA was not. The T361 and S362 residues are the most important targets of this kinase. In
vitro, BRN2TS overproduction induced proliferation and slightly repressed migration in murine melanocytes
whereas BRN2AA overproduction repressed both proliferation and migration. We investigated the role of
BRN2TS and BRN2AA in vivo, after generating transgenic mice overproducing either BRN2TS (Tyr::BRN2TS)
or BRN2AA (Tyr::BRN2AA) specifically in the melanocyte lineage, using tyrosinase promoter. Tyr::BRN2TS
mice showed a slight hyperpigmentation, whereas Tyr::BRN2AA mice had a white spot on the belly. These
phenotypes were associated with changes in migration an dproliferation during establishment of the melanocyte lineage. Indeed, on day 13.5 of embryonic development (E13.5), Tyr::BRN2TS embryos had
slightly more melanoblasts than wild-type embryos, which had more melanoblasts than Tyr::BRN2AA
embryos strongly suggesting that T361 and S362 residues are involved in the proliferation of melanoblasts
and melanocytes in vivo. BRN2 is known to regulate Pax3, Gadd45 and NotchL positively and Mitf-M
negatively. Moreover, Pax3 and Mitf-M are implicated in migration and proliferation of the melanocyte
lineage. We thus investigated the regulation of Pax3 and Mitf-M by BRN2TS and BRN2AA at the molecular
and genetic levels. Mitf-M transcription is repressed similarly by BRN2TS and BRN2AA whereas Pax3
transcription is induced by BRN2TS but repressed by BRN2AA. These results suggest that the regulation of
proliferation and migration mediated by BRN2 involves Pax3 and Mitf-M and that BRN2 phosphorylation
controls the regulation of proliferation mediated by Pax3.
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The development of malignant melanoma is a highly complex process which is still poorly understood despite
extensive research. A majority of human melanomas are found to express a handful of oncogenic proteins,
such as mutant c-KIT, RAS, BRAF and GNAQ variants. However, most of these oncogenes are also found in
nevi, and it is now a well-accepted fact that their expression alone leads to senescence. This renders the
understanding of senescence escape mechanisms an important point in order to be able to understand tumor
development.
Here, we describe the ability of the transcription factor MYC to drive the evasion of melanocyte senescence.
Conversely, MIZ1, the growth suppressing interaction partner of MYC, is involved in mediating melanocyte
senescence. MYC overexpression and Miz1 knockdown led to a strong reduction of endogenous reactive
oxygen species (ROS), DNA damage and senescence. We identified the cystathionase (CTH) gene product
as mediator of the ROS-related MYC and MIZ1 effects. Blocking CTH enzymatic activity in MYC-overexpressing and Miz1 knockdown cells increased intracellular stress and senescence. Importantly, pharmacological inhibition of cystathionase in human melanoma cells also reconstituted senescence in many cell
lines, and CTH knockdown enhanced senescence and reduced proliferation and soft agar growth. Thus, we
identified cystathionase as new MYC target gene with an important function in MYC-mediated senescence
evasion.
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Genetic and epigenetic modifiers of cancer progression:
insights from zebrafish melanoma models.
Cristina Santoriello, Viviana Anelli, Marina Mione.

Dan Peeper
Not available

IFOM, The Firc Institute of Molecular Oncology, Milan, ITALY

The genetic and epigenetic factors that influence melanoma development are difficult to study in the context
of a variable system such as human primary melanoma. We used a zebrafish transgenic line that expresses
oncogenic HRAS under the kita promoter and develop melanoma in 2 weeks [1] to investigate the contribution of genetic and epigenetic factors to melanoma development. To understand whether adult melanocyte
stem cells (AMSC) or larval mature melanocytes contribute to melanoma development we took advantage
of two zebrafish pigment mutants known as picasso (mutant in erbB3b) and sparse (mutant in kita). Picasso
mutants have a reduced number of AMSC, due to a mutation in epidermal growth factor receptor (EGFR)-like
tyrosinase kinase (erbb3b) [2], whereas in sparse mutants larval melanocytes undergo apoptosis by early
metamorphosis [3] due to the lack of kita survival signals. In the picasso mutant background, transgenic fish
developed hyper-pigmentation and melanomas with the same frequency and timing as in the wt background.
Pharmacological inhibitor of erbB3 signaling had the same effect. By contrast, in the sparse mutant background
no melanoma developed suggesting that a larval mature melanocyte population may be responsible for
tumor formation and that expression of oncogenic ras is not sufficient to rescue their survival in the absence
of kita signaling. Thus, this analysis shows that kita-, but nor erbB3-, signaling contributes to melanoma
development. We then investigated the contribution of epigenetic factors to melanoma development, by
investigating the earliest changes in microRNA expression in the zebrafish melanoma model. We detected
a set of three microRNAs that are consistently increased in expression from the earliest stages throughout
fully blown melanoma. I will present a model of ras-induced transformation relying on a microRNA circuit
that potentiate oncogenic signals in melanocytes.
1. Santoriello et al., PLoS ONE 5(12): e15170.
2. Hultman et al., Plos Genetics e1000544
3. Rawls and Johnson, Development. 2000,127(17):3715-24.
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An animal model of Met-mediated melanomagenesis as a tool to test Met inhibitors.
Foglizzo V1,2., Mangano T1, Accornero P1,4, Chiarle R2, Taulli R1,2, Forni PE1,5, Miretti S1,2,4, Christensen JG3, Crepaldi
T1, Ponzetto C1,2.
Dept of Anatomy, Pharmacology and Forensic Medicine, University of Turin (Italy)
Center of Research in Experimental Medicine (CeRMS), University of Turin (Italy)
Oncology Research Unit, Pfizer, La Jolla, California, USA
4
Present address: Dept of Veterinary Morphophysiology, University of Turin (Italy)
5
Present address: Cellular and Developmental Neurobiology Section, National Institute of Neurological
and Stroke, National Institutes of Health, Bethesda, Maryland 20892
1

2

Mining exome sequencing data for clues to melanoma development.
Donata Rimoldi1,10, Sergey I. Nikolaev2,10, Christian Iseli1,3,10, Armand Valsesia1,3,4, Corinne Gehrig2, Keith Harshman5,
Michel Guipponi2, Olesya Bukach6, Vincent Zoete3, Olivier Michielin3, Katja Muehlethaler1, Daniel Speiser1, Daniel
Robyr2, Jacques S. Beckmann4,7, Ioannis Xenarios3, Thanos D. Halazonetis8, C. Victor Jongeneel1,3,9, Brian J. Stevenson1,3,
Stylianos E. Antonarakis2

3

c-Met, the receptor tyrosine kinase for hepatocyte growth factor/scatter factor (HGF/SF), has been implicated in human melanomagenesis, but the genetic proof for a causal role in tumor induction, maintenance
and metastatic progression is still lacking. To explore the effects of deregulating the Met pathway at various
stages of melanomagenesis, we generated double transgenic mice expressing Tpr-Met (a truncated constitutively active oncogenic form of c-Met) in melanocytes, in a doxycycline-inducible manner. When crossed
with INK4a/ARF null mice the double transgenics developed dermal melanomas with high incidence and
short latency, depending on the status of the INK4a/ARF locus. Tumor maintenance was completely dependent on Tpr-Met, as shown by the fact that its downregulation by doxycycline withdrawal resulted in complete
regression of the tumor mass. Intriguingly, the melanomas were highly aggressive and invasive in situ but
lacked the ability to metastasize.
PF-2341066, one among the many Met inhibitors under development, can be given orally. Our inducible
transgenic model allowed us to compare the effects of downregulating Met signaling genetically versus
pharmacologically. Both treatments resulted in complete tumor regression with similar timing. Immunohistochemical analysis showed reduction of proliferation and increase in apoptosis. Global expression profiling
revealed that the signatures of the tumors after genetic or pharmacological inhibition overlapped significantly.
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Ludwig Institute for Cancer Research, University of Lausanne, Lausanne, Switzerland
Department of Genetic Medicine and Development, University of Geneva, Geneva, Switzerland
Swiss Institute of Bioinformatics, Lausanne
4
Department of Medical Genetics, University of Lausanne
5
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Although a few prevalent mutations have been identified in cutaneous melanoma (e.g. BRAFV600E), the full
spectrum of somatic driver mutations remains unknown. We have performed exome sequencing to detect
somatic mutations in protein-coding regions of seven low-passage cell lines from melanoma metastases
(including two derived from a same patient operated upon 12 years apart) and their corresponding germline
DNA. All samples exhibited high levels of somatic mutations with a hallmark of exposure to UV light. The
mutation spectra of the shared and “private” mutations of the two melanomas derived from the same patient
indicated the existence of different mutagenic steps. Despite the presence of BRAF or NRAS mutations in all
melanoma analyzed, we identified gain of function somatic mutations in additional key players of the MAPK
pathway in two samples. The mutations were confirmed in additional tumors. In addition, missense and
nonsense mutations were recurrently found in three genes, suggesting they may be novel tumor suppressor
candidates. Finally, all patients had potentially damaging rare germline variants in genes involved in DNA
repair pathways that may contribute to predisposition to melanoma. These results shed light on the natural
history of melanoma development and have implications for the design of clinical protocols with targeted
therapy.

17

Myeloid-derived suppressor cells in melanoma patients: genesis and role in tumormediated immune suppression

Pedro Romero
Not available
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Tumor cells survive and metastasize thanks to their ability of recruiting different components of host immunity in a sort of “harmful alliance”.
These dysfunctional immune components can not only blunt tumor immunity, possibly accelerating disease
progression, but also restrain immune response to cancer vaccines, hence limiting the immunological and
clinical success of this therapeutic approach. One of the major population deemed to play such a role in
murine models is represented by myeloid-derived suppressor cells (MDSC), a phenotypically heterogeneous
population including both granulocyte and monocyte subsets with common immunosuppressive features
mostly relying on arginase I and iNOS-activity. In the attempt to identify MDSC counterpart in human
melanoma, we recently reported that patients with advanced disease, poorly responding to cancer vaccine
administration, have no immunosuppressive granulocytes in their peripheral blood but rather a specific and
consistent accumulation of immunosuppressive CD14+CD11b+HLA-DRneg/low monocytes inhibiting T cell
immunity though TGFß release but lacking any arginase I or iNOS activity. Interestingly, cells with a monocytic phenotype and staining positive for TGFß can be also detected in peripheral blood of patients with
initial disease and even in primary lesions as infiltrates surrounding tumor nests, suggesting an early involvement of this suppressive pathway in melanoma. We as well reported that CD14+CD11b+HLA-DRneg/low
TGFß-secreting immunosuppressive cells can be generated in vitro by culturing normal monocytes with
tumor-secreted exosomes. This in vitro model, beside having a possible in vivo counterpart, represents an
optimal setting for understanding the mechanisms underlying melanoma-mediated immune suppression
involving myeloid cell dysfunction. Recent evidence achieved through this model suggests a potential role
of IL13/IL13a2R expression by melanoma exosomes in triggering TGFß secretion by myeloid cells, and
studies aimed at molecularly exploring this pathways to identify modulating drugs, are presently ongoing in
the lab.
Although no granulocytic dysfunction could be detected in our hands in peripheral blood of melanoma
patients, specific studies have been recently dedicated to evaluate the immunological properties of this cell
subset and their potential involvement in MDSC activity. Investigating the cross-talk between granulocytes
and activated T cells ex-vivo, we consistently found that granulocytes do not mediate any suppressive function but they rather antagonize the detrimental effects of L-arginine deprivation on T cells. Indeed, LC-MSMS
analysis showed that the free amino acid pool stored in granulocytes is released upon their cell contactdependent death leading to uptake of free L-arginine by T cells and a recovery of their proliferative activity.
This evidence, simultaneously depicting a novel mechanism of T cell/granulocyte cross-talk and confirming
the lack of evident immunosuppressive properties in circulating granulocytes, point to tumor microenvironment as a likely site where dysfunctions can be transiently acquired by these cells.
In conclusion, immunosuppressive pathways interfering with tumor immunity in cancer patients represent
a key area still needing to be dissected in terms of molecular mechanisms, clinical relevance, and suitability as novel target for innovative cancer therapies. However, as these pathways do not necessarily mirror
those identifying in murine modes, more attention should now be paid to uncover the differences between
murine and humans settings, for a more timely transfer of gained information to patients.
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PKC & ދATF2 - a new encounter in skin cancer
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Not Available

Eric Lau, Harriet Kluger, Ze’ev A. Ronai
1

Signal Transduction Program, Sanford-Burnham Medical Research Institute, La Jolla, CA, 92037, USA, Department of
Medicine, Yale University, New Haven, CT 06520, USA.
1

The transcription factor ATF2 elicits oncogenic activities in melanoma, and tumor suppressor activities in
non-malignant skin cancer. We have recently identified that ATF2 tumor suppressor function is determined
by its ability to localize at the mitochondria, where it alters membrane permeability following genotoxic
stress. The ability of ATF2 to reach the mitochondria is determined by PKCe, which directs ATF2 nuclear
localization. Attenuated PKCe activity, as seen after genotoxic stress, enables ATF2 nuclear export and
localization at the mitochondria. There, ATF2 perturbs the HK1-VDAC1 complex, which increases mitochondrial permeability, thereby promoting apoptosis. Significantly, high levels of PKCe, as seen in melanoma
cells, block ATF2 mitochondrial localization and function, thereby attenuating apoptosis following exposure
to genotoxic stress. In melanoma tumor samples, high PKCe levels associates with poor prognosis. Overall,
our finding provides a framework for understanding how subcellular localization enables ATF2 oncogenic
or tumor suppressor functions while identifying PKCe as a new target in melanoma.
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The Mitf structure reveals novel aspects of DNA binding and dimerization specificities.
Vivian Pogenberg2, Margret H. Ogmundsdottir1, Bengt Phung1, Alexander Schepsky1, Matthias Wilmanns2 and Eiríkur
Steingrímsson1.
1
Department of Biochemistry and Molecular Biology, Faculty of Medicine, University of Iceland,
Vatnsmyrarvegur 16, 101 Reykjavik, Iceland;
2
EMBL, Hamburg, Germany.

The microphthalmia-associated transcription factor (Mitf) is essential for normal melanocyte development
and has also been shown to play an important role in melanoma where it acts as a lineage survival oncogene.
Mitf plays multiple roles in melanocytes and melanoma cells by regulating the expression of genes involved
in various different processes including survival, proliferation, migration and differentiation. However, how
it performs these different tasks in the same cell type is not clear, although signaling and DNA-binding
specificity have been proposed to play an important role. We have analysed the structure of the Mitf protein
using X-ray crystallography and classical DNA binding studies of both wild type and mutant Mitf proteins.
The structures reveal how MITF discriminates between its target sequences. In addition, they show an
unusual mode of dimerization that may explain how MITF selects its dimerization partner. This has provided new insights into the mechanisms of Mitf-mediated transcription regulation.
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Phenotype-specific response of melanoma cells to HDAC inhibition.
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Lysine-rich N-termini of Histones are subject to posttranslational modification by acetylation which leads to
reduced DNA-binding properties and transcriptional activation. In turn, increased Histone deacetylase
(HDAC) activity has been shown to repress transcription of genes related to differentiation, cell cycle arrest
and tumor suppression in various cancer cells. There have been no detailed studies investigating the effects
of HDAC inhibition on melanoma cells. We investigated the effect of the HDAC inhibitor vorinostat on
different melanoma primary cultures in the context of the phenotype switching model for disease progression.
Cell cultures of different phenotypes (proliferative or invasive) were treated with vorinostat in increasing
concentrations (0,001 to 10 &#61549;M). After 72h a decrease in cell viability was detected only in proliferative phenotype cells which also showed apoptosis and cell cycle arrest. Furthermore, we measured the
expression of cell cycle regulating genes (p15, p16, p21 and p27) in proliferative phenotype cells. After
vorinostat treatment we found up-regulation of some of these tumor suppressors, suggesting that HDAC
inhibitor treatment counteracts loss of cell cycle control in melanoma cells and may therefore offer a therapeutic strategy in melanoma treatment.
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DNA methylation in melanoma phenotype switching.

BRAFV600E nevi are protected from malignant transformation through modulation of
apoptosis, autophagy, and senescence genes

Phil F Cheng, Daniel S Widmer, Ossia M Eichhoff, Benedetta Belloni, Reinhard Dummer, Keith S Hoek
Department of Dermatology, University Hospital Zurich, Switzerland.

Maria Scatolini1, Paola Ostano1, Maurizia Mello-Grand1, Enrico Grosso1, Chiara Ghimenti1, Antonella Balsamo2, Tiziana
Venesio2, Alberto Pisacane2, Mauro Risio2, Giovanna Chiorino1.

Our group recently described the phenotype switching model for melanoma progression, where we postulate that melanoma switches between proliferative and invasive phenotypes depending upon microenvironmental pressures. These two phenotypes are distinguishable by gene expression and phenotypic characteristics. However the molecular mechanisms of regulating their molecular plasticity are currently unknown.
To investigate the role of DNA methylation on melanoma cell plasticity, we performed DNA methylation
profiling of seven melanoma cell cultures established from seven patient melanoma biopsies by methylated
DNA immunoprecipitation microarray analysis using a Nimblegen CpG promoter platform. The DNA
methylation profile of the seven melanoma cell cultures could be distinguished into two distinct cohorts.
Preliminary analysis of this dataset identified genes involved in the WNT signaling pathway such as WNT5A,
TCF4, and FZD2 to be differentially methylated between the two cohorts. WNT5A, TCF4, and FZD2 expression levels of these genes correlated with the methylation status of the promoter and are also differentially
expressed between the proliferative and invasive phenotypes. These results suggest that DNA methylation
might be a mechanism which regulates WNT signaling in melanoma phenotype switching.
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The oncogenic mutation BRAFV600E is a common event in nevi and melanomas, aggressive skin tumors
characterized by MAPK signaling pathway activation. It has been observed that mutated benign melanocytic lesions can remain unchanged for decades, but also proliferate or undergo oncogene-induced senescence.
The purpose of this study was to investigate the presence of a gene expression signature in BRAFV600E
mutated nevi compared to wild-type ones, all derived from intermittently sun exposed body sites.
Macro-dissected tissues from biopsies of acquired nevi were analyzed to detect the presence of BRAF and
NRAS mutations and to profile whole genome expression. BRAFV600E mutation was detected in 64% of
nevi, while no NRAS mutations were found. Interestingly, functional enrichment analysis identified a new
crosstalk between novel molecular markers involved in apoptosis, autophagy and senescence, processes
that are activated as a consequence of BRAF mutation, in a benign context. Furthermore, many of the genes
differentially expressed between mutated and wild-type nevi are implicated in oxidative stress response. Our
data also suggest that p53 plays a crucial role in the maintenance of the benign status in mutated lesions.
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Human CD271-positive melanoma stem cells associated with metastasis
establish tumor heterogeneity and long-term growth.

Molecular mechanisms of cellular senescence.
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Human melanoma is composed of distinct cell types reminiscent of neural crest derivatives and contains
multipotent cells that express the neural crest stem cell markers CD271(p75NTR) and Sox10. When isolated
from solid tumors using a method that leaves intact cell surface epitopes, CD271-positive but not CD271negative cells formed tumors upon transplantation into Nude or NOD/SCID mice. These tumors fully mirrored
the heterogeneity of the parental melanoma and could be passaged more than 5 times. In contrast, in more
immunocompromized NOD/SCID/IL2r&#947;null (NSG) mice, or in NK cell-depleted Nude or NOD/SCID
mice, both CD271-positive and CD271-negative tumor cell fractions established tumors. However, tumors
resulting from either fraction did not phenocopy the parental tumors, and tumors derived from the CD271negative cell fraction could not be passaged multiple times. Together, our findings identify CD271-positive
cells as melanoma stem cells. Our observation that a relatively high frequency of CD271/Sox10-positive
cells correlates with higher metastatic potential and worse prognosis further supports that CD271-positive
cells within human melanoma represent genuine cancer stem cells.
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Oncogene-induced cellular senescence is a permanent proliferative arrest. Two major mechanisms have
been causally implicated in the establishment of the senescence state: the activation of the DNA Damage
Response (DDR) pathway, which enforces a permanent checkpoint, and global induction of heterochromatin (Senescence-Associated Heterochromatic Foci - SAHF), which have been proposed to suppress the
transcription of genes involved in proliferation. We have recently observed that SAHF are preferentially
triggered by oncogene activation, in a manner dependent on DNA replication. ATM or p53 inactivation
allows the de-repression of proliferative genes and proliferation of oncogene-expressing cells bearing SAHFlike structures, thus revealing that SAHF and transcriptional repression can be uncoupled. In human cancers
levels of heterochromatin markers are higher than in normal tissues and this is independent of their proliferative index or cancer stage. Pharmacological and genetic perturbation of heterochromatin increases DDR
signalling specifically in oncogene-expressing cells and leads to DDR-dependent apoptosis. In vivo, a histone
deacetylase inhibitor causes increased DDR activation, apoptosis and tumor regression. We propose that
oncogenic stress-induced heterochromatin restrains DDR and this may provide the rationale for the use of
chromatin modifying drugs as cancer therapies guided by the study of the status of heterochromatin and
DDR of the tumor.
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Evaluation of maspin expression in primary tumors of melanoma patients: evidences
for prognostic significance.

microRNA-214 contributes to melanoma tumor progression
through suppression of TFAP2C.
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Background: Maspin is a member of the serpin family of protease inhibitors that is thought to act as a tumor
suppressor in several cancer types, including melanoma. Recent studies have shown that maspin sub-cellular distribution may impact its effect on disease outcome. Similar studies are missing in melanoma.
Methods: Maspin expression was evaluated by two pathologists in a blinded manner on primary lesions of
150 melanoma patients using a tissue microarray (TMA). Maspin expression in nuclear and cytoplasmic
compartments were evaluated separately and correlated with clinicopathological characteristics (logistic
model) and disease-free survival (Cox model) of patients included in the study.
Results: Maspin was expressed in nuclei of 52% samples, and in cytoplasms of 17% samples. Nuclear maspin
expression was significantly associated with melanoma thickness (p<0.0001), mitotic rate (p<0.0001),
ulceration (p=0.003), LN involvement (p=0.0005) and worse prognosis (p=0.02). On the contrary, higher
cytoplasmic expression was observed in patients with thin lesions (p=0.007), with mitotic rate <1/mm2
(p<0.005), no LN involvement (p=0.012), and better prognosis (p=0.05).
Conclusion: Our study shows a compartment-dependent effect of maspin expression in primary melanomas.
Further studies will be aimed to dissect the biological significance of maspin expression and localization
during disease progression.
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MicroRNAs are endogenous non-coding RNAs, proven to regulate biological functions, including tumor
progression, by regulating specific target genes post-trancriptionally. Cancer is often a fatal disease in its
metastatic stage, hence it is essential to unravel the molecular mechanisms that govern metastasis dissemination. Using a melanoma progression model, represented by a poorly aggressive parental cell line (A375P)
and its highly metastatic variants, we identified a novel pathway controlled by miR-214 that coordinates
metastatic capability. The genes comprised in the pathway are over 70 and include TFAP2C, homologue of
a well-established melanoma tumor suppressor, the adhesion receptor ITGA3 and multiple surface molecules,
such as ALCAM, CD9, ADAM9. Modulations of miR-214 significantly alter tumor cell migration, invasion
and survival to anoikis, as well as extravasation from blood vessels and metastasis formation in mice.
Considering that miR-214 is highly expressed in human melanomas, our data suggest a critical role for this
small RNA in the establishment of distant metastases. We are now carrying on a detailed analysis of the
molecular mechanisms used by miR-214 to control metastatic dissemination and results will be presented.
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The regulation of noncoding RNAs (miRNAs and large noncoding RNAs)
and their role in melanoma development in humans.

Salmonella-induced Connexin 43 is required for an effective immunotherapy against
the murine B16 melanoma.

Joseph Mazar1, Divya Khaitan1, Marcel E. Dinger2, John S. Mattick2, and Ranjan J. Perera1.

Fabiana Saccheri1, Chiara Pozzi1, Francesca Avogadri3, Sara Barozzi1, Mario Faretta1, Paola Fusi2 and Maria Rescigno1

1
2

Sanford Burnham Medical Research Institute, 6400 Sanger Road, Orlando, FL 32827 USA.
Institute for Molecular Bioscience, University of Queensland, St. Lucia, Australia.

Melanoma is deadly, has a rising incidence, and is the leading cause of death from skin disease in the
United States. The survival rate for advanced cases is less than 15%. In a recent study, the American Cancer
Society estimated that there would be 114,000 new diagnoses of melanoma in the US in 2011, causing
nearly 9,000 deaths. Our ongoing work on non-coding RNA studies in melanoma is motivated by the pressing need for earlier disease detection and to follow the progression from preneoplatic lesions to cancer. The
expression of non-coding RNAs, micro RNAs (miRNAs) and other large noncoding RNAs correlates with
carcinogenesis in many human cell types. While it is known that noncoding RNAs are differentially expressed
in melanocytes and melanoma cells, the mechanisms controlling noncoding RNA regulation and their
involvement in melanoma development are unclear. Our recent work on one melanocyte miRNA: miR-211,
and large noncoding RNA, SPRY4-IT1 demonstrate that noncoding RNAs may play a key role in melanoma
genesis and development in human. We have reported that transcription factor MITF regulates miR-211 via
the TRPM1 gene and the miR-211 expression is reduced in melanoma cell lines, and depleted in a high
proportion of melanoma samples from patients at different stages of the disease. Here, we will present new
data to support miRNAs and large noncoding RNAs involvement in human skin cancer melanoma.

32

1
2
3

Dept of Experimental Oncology, European Institute of Oncology, Milan, Italy.
Dept of Biotechnology and Biosciences, University of Milano-Bicocca, Milan, Italy.
Dept of Immunology, Memorial Sloan-Kettering Cancer Center, New York, USA.

In the present study we show that Salmonella or its products upregulate in murine melanoma B16 the
expression of Connexin43 (Cx43), the main component of small molecular pores called gap junctions (GJs),
therefore facilitating the formation of these channels between tumor cells and DCs.
Hence we showed that, after the infection with Salmonella, tumor-associated peptides generated within the
tumor cells can be efficiently transferred through GJs to DCs, which in turn induce a potent anti-tumor
immunity via a CD8-dependent mechanism.
The innovative idea of this study is the exploitation of Salmonella-induced GJs between tumor and DCs, to
load in vitro DCs with peptides directly processed by tumor cells and transfer via GJ to DCs. In this way the
peptides presented by DCs will reflect those presented by tumor cells.
Indeed, the most striking result consists in the induction of a potent antitumor vaccination, in both preventive and therapeutic setting, through the use of DCs loaded in vitro with Salmonella-treated B16 cells.
The ultimate goal is to bring this protocol into the clinics. For this purpose we are using human melanoma
sample to reproduce the mouse model-data. The experiments show encouraging results which open up the
real possibility of human experimentation.
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What is the role of KIT in acrolentiginous and mucosal melanoma cell cultures?

Melanocyte stem cells are the cells of origin of melanoma
and require Sox10 for tumorigenesis.

Nicola L Schoenewolf, Phil Cheng, R Dummer, O Eichhoff
Department of Dermatology, University Hospital Zurich/Switzerland.

Acrolentiginous and mucosal melanomas (ALM+ MM) have higher incidence of KIT mutation compared to
other melanoma subtypes. This distinguishable feature of ALM presents a potential target for drug therapy
with tyrosine kinase receptor inhibitors such as imatinib and nilotinib.
In this study, we examined KIT mutation status in conjunction with gene and protein expression from 20
acrolentiginous and 5 mucosal melanoma cell cultures derived from patient biopsies. In addition, we
examined the susceptibility of these 25 ALM cell cultures to imatinib and nilotinib treatment.
Interestingly, out of the 25 ALM cell cultures, only one contained a KIT K642E mutation, which did not
correlate with gene and protein expression. After several in vitro passages, all 100 clonal populations derived
from the original positive cell culture lost the KIT mutation.
Furthermore, KIT gene and protein expression was only detected in 1 of the 25 ALM cell cultures; however
this cell culture did not contain a KIT mutation and was the only one that responded to imatinib and nilotinib treatment.
These data suggest that the mutation status of KIT might not be an indicator for KIT expression and that
treatment with imatinib and nilotinib is effective for KIT expressing ALM or MM.
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Melanoma is a highly aggressive skin cancer that derives from the melanocyte cell lineage. However, the
cell of origin of this tumor is still unknown. Conceivably, tumors either arise from melanocyte stem cells or
from their differentiated progeny. Here we show for the first time that pigment cell hyperplasia and melanoma originate from the melanocyte stem cell compartment. In a mouse melanoma model, expression of
NrasQ61K oncogene in the melanocytic lineage promotes melanocyte stem cell expansion and emergence
of melanoblasts from the stem cell niche, resulting in skin hyperpigmentation and tumorigenesis. This involves
prominent activation of the transcription factor Sox10 predominantly in melanocyte stem cells. Strikingly,
Sox10 haploinsufficiency counteracts NrasQ61K¬ñdriven pigment cell hyperplasia and tumor formation
without affecting physiological melanocyte stem cell function. Thus, oncogene-mediated Sox10 activation
in melanocyte stem cells is a crucial event in melanoma formation. In human melanoma SOX10 is broadly
expressed, particularly in primary tumors, and silencing of SOX10 in human melanoma cells completely
abolishes in vivo tumor formation. These data indicate that SOX10 is essential for melanoma initiation also
in human patients.
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Small molecule screens in Xenopus identify inhibitors of pigment cell development,
neural crest development and melanoma growth.

The role of hypoxia in melanoma phenotype switching.
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We have carried out a forward chemical genetic screen using Xenopus laevis embryos to identify compounds
disrupting pigment cell development. Phenotypes showing changes in cell migration, morphology and
pigmentation were observed. Evidence is presented for the molecular targets of three compounds, which
affect pigment cell migration. One compound Leflunomide, led to defects in neural crest and pigment cell
development in Xenopus and zebrafish. Leflunomide exerts these effects by inhibiting transcriptional elongation of genes required for neural crest and melanocyte development. Melanoma is a tumour of transformed
melanocytes, which are derived from the embryonic neural crest. When used alone or in combination with
a specific inhibitor of the BRAFV600E oncogene, Leflunomide led to a marked decrease in melanoma growth
both in vitro and in mouse xenograft studies. We are currently looking in more detail at the mechanism of
action of Leflumonide on neural crest development using Xenopus animal cap assays. Leflunomide is an
already FDA approved drug used in treating Rheumatoid Arthritis. Our studies have therefore led to the
identification of a new use for this drug in the treatment of melanoma and highlight the advantages of small
molecule screens in Xenopus and zebrafish.

Our group reported a model for melanoma progression which involves melanoma cell switching between
phenotypes of invasion and proliferation. In this study we examine the possible role of hypoxia as a microenvironmental influence driving metastatic progression by shifting from a proliferative to an invasive phenotype.
Microarray experiments showed in proliferative phenotype melanoma cells exposed to hypoxic conditions
an up-regulation of invasive-phenotype-specific genes as well as a down-regulation of proliferative-phenotype-specific genes. In vitro invasion assays showed that a hypoxic environment increased the invasiveness
of proliferative melanoma cell cultures in a dose-dependent fashion. In contrast, invasive phenotype melanoma cells showed no increase in invasive potential upon exposure to hypoxia. Additionally, stainings of
primary human cutaneous melanoma biopsies showed a correlation of hypoxic regions with the absence of
melanocytic marker proteins. These results suggest that exposure to a hypoxic microenvironment leads to a
down-regulation of melanocytic marker and an increase in the invasive potential of proliferative phenotype
melanoma cells.
Separately, using microarray data we developed a protocol to mathematically assess the similarity of the
gene expression data from individual samples to proliferative and invasive phenotype meta-standards. This
tool allows us to make predictions concerning both phenotype and phenotype switching in different
experimental contexts.

White et al. (2011) Nature. 471:518-22
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Differential LEF1 and TCF4 expression
is involved in melanoma cell phenotype switching.
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The phenotype switching model for melanoma progression holds that melanoma cells, in response to
microenvironmentally-regulated changes in signalling, switch back-and-forth between states of proliferation
and invasion to drive metastatic spread. Proliferative phenotype melanoma cells show up-regulation of
melanocytic marker genes, while the invasive phenotype cells show up-regulation of factors involved in
modifying the extracellular environment. Furthermore, proliferative and invasive expression signatures
correlate with specific characteristics of in vitro behaviour. Since canonical Wnt signaling has been shown
to be important for melanocytic gene expression, survival and proliferation, phenotype switching has been
linked to changes in Wnt signalling. Therefore we looked for cell phenotype-specific differences in the
expression levels and activity of beta-catenin and its LEF/TCF co-factors. This showed that beta-catenin
nuclear distribution and activity is not phenotype-specific. Conversely, we found the expression of LEF1 and
TCF4 to be both phenotype-specific and anti-correlated. LEF1 is preferentially expressed by proliferative
phenotype cells and TCF4 by invasive phenotype cells. Knock-down experiments confirmed that these cofactors are important for the phenotype-specific expression and behaviour, and that LEF1 suppresses TCF4
expression independently of beta-catenin. Our data shows that melanoma cell phenotype switching
behaviour is regulated by differential LEF1/TCF4 activity.
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Differential LEF1 and TCF4 expression
is involved in melanoma cell phenotype switching.

Selective inhibitor of Haspin kinase
decreases melanoma cells proliferation and migration in vitro.

Ossia M Eichhoff1, Ashani Weeraratna2, Marie C Zipser1, Daniel S Widmer1, Lydia Kriegl3, Lionel Larue4, Reinhard
Dummer1 and Keith S Hoek1.
1
Department of Dermatology, University Hospital of Zurich, 8091 Zurich, Switzerland.
2
Laboratory of Immunology, National Institute on Aging, National Institutes of Health, Baltimore, Maryland 21224,
USA
3
Department of Pathology, Ludwig-Maximilians-University, Munich, Germany.
4
Developmental Genetics of Melanocytes, UMR146 CNRS, Institut Curie, Orsay, France.

Denis N. Kazyulkin (ASINEX Ltd, 20 Geroev Panfilovtzev Str. Bldg 1, Moscow 125480, Russia)

The phenotype switching model for melanoma progression holds that melanoma cells, in response to
microenvironmentally-regulated changes in signalling, switch back-and-forth between states of proliferation
and invasion to drive metastatic spread. Proliferative phenotype melanoma cells show up-regulation of
melanocytic marker genes, while the invasive phenotype cells show up-regulation of factors involved in
modifying the extracellular environment. Furthermore, proliferative and invasive expression signatures
correlate with specific characteristics of in vitro behaviour. Since canonical Wnt signaling has been shown
to be important for melanocytic gene expression, survival and proliferation, phenotype switching has been
linked to changes in Wnt signalling. Therefore we looked for cell phenotype-specific differences in the
expression levels and activity of beta-catenin and its LEF/TCF co-factors. This showed that beta-catenin
nuclear distribution and activity is not phenotype-specific. Conversely, we found the expression of LEF1 and
TCF4 to be both phenotype-specific and anti-correlated. LEF1 is preferentially expressed by proliferative
phenotype cells and TCF4 by invasive phenotype cells. Knock-down experiments confirmed that these
cofactors are important for the phenotype-specific expression and behaviour, and that LEF1 suppresses TCF4
expression independently of beta-catenin. Our data shows that melanoma cell phenotype switching behaviour is regulated by differential LEF1/TCF4 activity.
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Olga N. Pinsker, (ASINEX Ltd, 20 Geroev Panfilovtzev Str. Bldg 1, Moscow 125480, Russia.)
Olga V. Kovaleva (Department of Oncogenes Regulation, Institute of Carcinogenesis, N.N. Blokhin Russian Cancer
Research Center, Kashirskoye shosse 24, Moscow 115478, Russia.)

The serine-threonine Haspin/Gsg2 kinase is a relatively new target in oncology that phosphorylates histone
H3 at Thr-3 (H3T3ph) thus regulates cell cycle on the early stages of mitosis. Inhibition of activity of Haspin
kinase arrests mitosis in G2/M phase and causes an apoptosis of proliferating cells. We have shown that our
proprietary potent and selective inhibitor of Haspin kinase induces a G2/M phase arrest of mitosis in proliferating melanoma cells and decreases A375 proliferation and migration in vitro. These results may provide
a rationale basis for the development of novel anticancer therapies based on selective Haspin kinase
inhibitors.
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Identification of distinct molecular signatures
in BRAFV600E and BRAF wt cutaneous melanomas.
Maria Scatolini1, Paola Ostano1, Maurizia Mello-Grand1, Enrico Grosso1, Chiara Ghimenti1, Antonella Balsamo2,
Daniele Bergamaschi3, Mauro Risio2, Tiziana Venesio2, Giovanna Chiorino1.
Cancer Genomics Laboratory, Fondazione Edo ed Elvo Tempia Valenta, Biella (Italy)
Unit of Pathology, Institute for Cancer Research and Treatment (IRCC), Candiolo, Torino (Italy)
3
Centre for Cutaneous Research, Blizard Institute of Cell and Molecular Science (ICMS) Barts, London (UK)

Nosebleed gone wild: extramedullary plasmacytoma of the right nasal septum.
Erwin Jannino O Ybanez, Md, Department Of Internal Medicine, Davao Doctors Hospital, Davao City, Philippines,
Honey Sarita Abarquez, Department Of Internal Medicine, Section Of Oncology, Davao Doctors Hospital, Philippines;
Ma. Lourdes Lacanilao, Department Of Radio-Oncology, Davao Doctors Hospital, Davao City, Philippines; Christine
Dayanghirang, Department Of Ent (Otolaryngology), Davao Doctors Hospital, Davao City, Philippines

1
2

The aim of this study was to investigate the gene expression signature in BRAFV600E melanomas compared to
wild-type ones.
Macrodissected tissues from excisional biopsies of cutaneous melanomas were analyzed to detect the presence
of BRAF and NRAS mutations and to profile whole genome expression by means of microarrays. Class comparison methods were used to select differentially expressed genes between wild-type and mutated lesions. RT-qPCR
and immunohistochemistry were applied to validate differences at mRNA and protein levels on the same and on
an independent cohort of samples.
BRAF mutations were found in 67% of melanomas. All of them consisted of the oncogenic change V600E.
Overall our data indicate that in V600E melanomas there is an overexpression of cancer stem cell markers (SOX2,
EPC1, CTNNB1) and an upregulation of important oncogenes, like KRAS. This, together with the downregulation
of genes involved in UV stress response and immune system defense, confers an advantage to V600E melanomas
compared to wild-type lesions. Moreover, the downregulation of topoisomerase-I and CDKN2A results in an
increased replicative potential associated with a decrease in senescence markers and a diminished DNA damage
response.
On the other hand, wild-type melanomas overexpress PI3KCA and thus may activate other survival and transformation pathways.
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This is a rare case of extramedullary plasmacytoma of the right nasal septum in a 25-year-old woman. She presented with recurrent episode of epistaxis and a mass in the right nasal cavity. Nasal endoscopy revealed a friable
mass occupying the entire right anterior nasal cavity originating from the right lateral nasal wall superior and
anterior to the inferior turbinate. The mass was completely removed endoscopically and revealed plasmacytoma
(kappa and lambda chain positive). Immunohistochemical staining showed the tumor cells were CD 79a, MUM1 and Ki67 positive and cytokeratin (CK) and leukocyte common antigen (LCA) negative, consistent with a
diagnosis of extramedullary plasmacytoma. All diagnostic evaluation did not show evidence of multiple myeloma.
Post-operatively, she received radiotherapy of 4500cGY to the tumor bed. She remains disease free after six months.
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TOURIST INFORMATION

Public transportation in Milan
TAXI
tel. 02/8585 - 02/4040 - 02/6969 - 02/4000
ATM
In Milan all the public transportation is managed by
ATM. Some tickets are available at the registration
desk of the conference.

Utilities
TOURIST OFFICES
A.P.T., Azienda di Promozione Turistica del Milanese
Via Marconi, 1 – Ph. +39.02.725241
email: apt@netitalia.it
I.A.T, Informazione e Accoglienza Turistica
Via Marconi, 1 – Ph. +39.02.72524300
Stazione Centrale, Departure Gallery
Ph. +39.02.72524360/370
TCI, Touring Club Italiano
C.so Italia, 10 – Ph. +39.02.5359971
email: info-touring@touringclub.it
City Sightseeing
SIGHTSEEING OF THE CITY
Servizio Autostradale
A city sightseeing tour by bus and by walking.
Departure from Piazza del Duomo at h. 9.30 a.m.
The tickets are available at the APT office or in the
major hotels in Milan. For info: +39.02.72524300
Tourist Tram, Ciao Milano.
The Azienda Trasporti Municipali (ATM) organizes
city sightseeing tours by antique tram. Departures
from Piazza Castello. Tickets sold on the tram itself.
For info: +39.02.72002584

Living in Milan
BANKS
Banks in Milan are opened Mondays-Fridays from
8.30 am to 1.30 pm and from 3.00 pm to 4.00 pm
(opening times may vary from bank to bank).
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IMPORTANT ADDRESSES

HEALTH
Free first aid services are available to all EU citizens
who have a special form (E111) issued by the health
authority of their own home country. For non-EU
citizens we suggest to open a special insurance for
the duration of the trip in order to avoid the cost of
possible medical treatments.
Medicines can be bought at the pharmacy (“Farmacia”). They are identified by a red or green cross. For
some medicines (antibiotics, etc.) a doctor’s prescription is needed. They are opened from 8.00 am to
12.30 pm and from 3.00 pm to 7.00 pm.
INTERNATIONAL TELEPHONE PREFIXES
FROM ITALY
Argentina - 0054
Australia - 0061
Austria - 0043
Belgium - 0032
Canada - 001
China - 0086
Denmark - 0045
France - 0033
Germany - 0049
Japan - 0081
Israel - 00972
Luxemburg - 00352
Norwey - 0047
The Netherlands - 0031
Portugal - 00351
Russia - 007
Spain - 0034
US - 001
Sweden - 0046
Switzerland - 0041

WORKSHOP VENUE

HOTELS OF THE CONFERENCE

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

Hotel Lloyd (4 star)
C.so di Porta Romana, 48
20122 Milan, Italy
Phone +39.02.58303332
Fax +39.02.58303365
info@lloydhotelmilano.it
www.lloydhotelmilano.it

EVENT COORDINATOR
Sabrina Frata
SEMM Foundation
c/o Campus IFOM-IEO
Via Adamello, 16
20139 Milan, Italy
Phone +39.02.574 303 296
Fax +39.02.94 375 991
events@semm.it
www.semm.it
ORGANIZING SECRETARIAT
CQ Travel Srl
Via Pagliano, 3
20149 Milan, Italy
Phone +39.02.4804951 - +39.02.49542901
Fax +39.02.43911650 - +39.02.43316070
congress@cq-travel.com

Best Western Hotel Major (4 star)
Viale Isonzo, 2
20135 Milan, Italy
Phone +39.02.55188335
Fax +39.02.55183140
Major.mi@bestwestern.it
www.bwhotelmajor-mi.it
Hotel Garden (2 star)
Via Rutilia, 6
20141 Milan, Italy
Phone +39.02.55212838
Fax +39.02.57300678
info@gardenmilano.it
www.gardenmilano.it

USEFUL NUMBERS IN MILAN
Police: 113
Carabinieri: 112
Fire Brigade: 115
Local Police: 02/77271
First Aid: 118
Medical Assistance: (available at night and during
public holidays) 02/34567
Odontoiatric First Aid: 02/57992514
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SCIENTIFIC COMMITTEE

EVENT COORDINATOR

ORGANIZING SECRETARIAT

Luisa Lanfrancone
Maria Rescigno

Sabrina Frata

CQ Travel Srl

European Institute of Oncology (IEO), Milan, Italy
luisa.lanfrancone@ifom-ieo-campus.it
maria.rescigno@ifom-ieo-campus.it

SEMM Foundation
c/o IFOM-IEO CAMPUS
Via Adamello, 16 - 20139 Milan, Italy
ph. +39/02/574303296
fax +39/02/94375991
events@semm.it

Via Pagliano, 37 - 20149 Milan, Italy
ph. +39/02/4804951
fax +39/02/43911650 or 43316070
congress@cq-travel.com

events@semm.it
www.semm.it
www.semm.it/worskhop/melanoma2011

