


Dear 2009 International Melanoma Congress Attendees,

Welcome to Boston and an exciting time in Melanoma Research! The 2009 Congress will present a broad collection of
cutting edge laboratory and clinical science with several workshop sessions prior to the formal start of the meeting, and a
large collection of research poster presentations. The spectrum of topics covered is vast. Technologies will be heavily on
display, as will presentations on the myriad ways to interpret the data from these technologies. Important data on clinical
breakthroughs spanning diagnosis to treatment of metastatic disease will be presented. Much of these data will demonstrate
clinically important observations that will change the way patients with melanoma are treated. It is a huge moment in the
history of our field, when the cumulative work of so many people can be seen to tangibly impact on patients. Yet this is truly
happening in front of our eyes, and it is largely due to the credit of our broad melanoma research community represented by
you.

Despite the excitement around scientific preparations for the 2009 Melanoma Congress, global economic considerations
throughout the planning process were not simple. For this reason we are particularly grateful to the generosity of our
sponsors who helped to bring the meeting together in such a successful fashion. In addition to our industry sponsors, all of
whom are listed on the program and meeting notices, we particularly acknowledge the extraordinary generosity of the
Melanoma Research Foundation which has provided support to the Congress, and towards our common mission of
accelerating the pace of melanoma research. We also gratefully acknowledge the generosity of our sister journal, Pigment
Cell and Melanoma Research (PCMR), and its publisher Wiley-Blackwell, who extended a major discount in marketing the
congress and publishing the meeting abstracts. PCMR has been a major boon to our field and its editorial leadership has
recently transitioned from the excellent hands of Colin Goding to the energetic vision of Ze'ev Ronai. PCMR continues to
provide valuable insights and commentaries on recent discoveries in melanoma and pigment cell biology, and also provides
a rapid means of publishing your important discoveries. We strongly encourage SMR members to utilize this precious
resource.

We enthusiastically invite Congress Attendees who may not already be members to join Society for Melanoma Research.
Membership provides a number of benefits, including online access to PCMR, newsletter information which covers topics
from recent breakthroughs to post-doc/grant opportunities, and the opportunity to participate actively in a society which is
helping to mold the shape of melanoma discovery, from the bench to the bedside. We seek your participation and welcome
you to join our global community.

We know that the meeting agenda is very full. Even with near-continuous sessions we wish there had been more time to
feature additional highlights of research from our community. The poster session (Monday night) is an excellent opportunity
for less-formal, but equally (or more) intensive scientific exchange. In addition, we look forward to welcoming Congress
attendees to the Gala Reception at the Harvard Club on Tuesday evening.

Welcome to Boston!
David

David E. Fisher MD, PhD
President

Society for Melanoma Research
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Sunday, November 1, 2009

6:00pm - 7:00pm

Ballroom A-E, Fourth Floor

7:00pm — 8:00pm

Welcome Reception

Congress Opening Keynote Address: Targeting Immunotherapy for Melanoma

David Baltimore, PhD
California Institute of Technology
Pasadena, California

Biography

After serving as President of the California Institute of Technology for nine years, David Baltimore was appointed
President Emeritus and the Robert Andrews Millikan Professor of Biology in 2006. Awarded the Nobel Prize at the age
of 37 for research in virology, Baltimore has profoundly influenced national science policy on such issues as
recombinant DNA research and the AIDS epidemic. He is an accomplished researcher, educator, administrator and
public advocate for science and engineering and is considered one of the world’s most influential biologists.

Born in New York City, Baltimore became interested in biology during high school when he spent a summer at the
Jackson Memorial Laboratory and worked with research biologists on mammalian genetics. He received his B.A. in
Chemistry from Swarthmore College in 1960 and a Ph.D. in 1964 from Rockefeller University, where he returned to
serve as President from 1990-91 and faculty member until 1994.

For almost 30 years, Baltimore was a faculty member at Massachusetts Institute of Technology where his early
investigations examined the molecular processes underlying the ability of poliovirus to infect cells. This led him to work
on other RNA viruses and then to a consideration of how cancer-causing RNA viruses manage to infect and
permanently alter a healthy cell. He identified the enzyme reverse transcriptase in the virus particles, thus providing
strong evidence for a process of RNA to DNA conversion, the existence of which had been hypothesized some years
earlier. Baltimore and Howard Temin (with Renato Dulbecco, for related research) shared the 1975 Nobel Prize in
Physiology or Medicine for their discovery, which provided the key to understanding the life-cycle of retroviruses such
as HIV. In the following years, he has contributed widely to the understanding of cancer, AIDS and the molecular basis
of the immune response. His present research focuses on control of inflammatory and immune responses as well as
on the use of gene therapy methods to treat HIV and cancer in a program called “Engineering Immunity”.

Baltimore has several outstanding administrative and public policy achievements to his credit. In the mid-1970s, he
played an important role in creating a consensus on national science policy regarding recombinant DNA research. He
served as founding director of the Whitehead Institute for Biomedical Research at MIT from 1982 until 1990. An early
advocate of federal AIDS research, Baltimore co-chaired the 1986 National Academy of Sciences committee on a
National Strategy for AIDS and was appointed in 1996 to head the National Institutes of Health AIDS Vaccine
Research Committee. Dr. Baltimore served as a member of the Independent Citizen’s Oversight Committee to the
California Institute for Regenerative Medicine until 2007 and on the Board of Directors for both Medimmune until 2007
and for Cellerant until 2008. He currently serves on the Board of the Broad Foundations.

He has played an important role in the development of American biotechnology since his involvement in the 1970’s in
the formation of Collaborative Genetics. He helped found other companies, most recently Calimmune and Immune
Design and presently serves on the Board of Directors at several companies including Amgen and Regulus
Therapeutics. He is also a Director of the Swiss investment company BB Biotech and a scientific advisor to the
Column Group.

Baltimore’s numerous honors include the 1970 Gustave Stern Award in Virology, 1971 Eli Lilly and Co. Award in
Microbiology and Immunology, 1999 National Medal of Science, and 2000 Warren Alpert Foundation Prize. He was
elected to the National Academy of Sciences in 1974, and is also a fellow of the American Academy of Arts and
Sciences, and a foreign member of both the Royal Society of London and the French Academy of Sciences. From
2006 through 2009, he served as President-Elect, President and Chair of the American Association for the
Advancement of Science (AAAS). He has published more than 600 peer-reviewed articles.
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Monday, November 2, 2009

7:00am - 7:45am MEET THE PROFESSORS, roundtable discussions / presentations
Ballroom A-E, Fourth Floor Continental Breakfast will be served

Opportunities for Improving Immunotherapy Results: Breaking the 15% Response Barrier
Michael B. Atkins, MD

Beth Israel Deacones Medical Center

Boston, Massachusetts

Why is ‘CDKN2A’ a Melanoma Suppressor Gene?
Dorothy Bennett, PhD

St. Georges, University of London

London, United Kingdom

Inflammation in Melanoma

Elizabeth A. Grimm, PhD

University of Texas, MD Anderson Cancer Center
Houston, Texas

Human Pigmentation Genes and Melanoma Risk
Richard A. Sturm, PhD

University of Queensland

Queensland, Australia

8:00am - 9:45am MELANOMA IMMUNOLOGY
Ballroom A-E, Fourth Floor

Enhancing Anti-Melanoma Immunity
Chair: Glenn Dranoff, MD
Dana-Farber Cancer Institute

Boston, Massachusetts

Immunologic and Regulatory Effects of Vaccine Adjuvants Systemically and at the Site of Multipeptide Vaccines
Craig Slingluff, Jr, MD

University of Virginia

Charlottesville, Virginia

Modulating Antitumor Immunity through Checkpoint Blockade: B7-H1/PD-1 Interactions
Suzanne Topalian, MD

Johns Hopkins University School of Medicine

Baltimore, Maryland

Adoptive T Cell Therapy of Melanoma: Intrinsic and Extrinsic Factors Modulating Persistence and Efficacy
Cassian Yee, MD

Fred Hutchinson Cancer Research Center

Seattle, Washington

9:45am - 10:00am AWARDS PRESENTATIONS (please remain seated)
Ballroom A-E, Fourth Floor

SKIN CANCER PREVENTION LEADERSHIP AWARD
Congresswoman Rosa L. DeLauro

United States House of Representatives

Third District of Connecticut

10:00am -10:30am NETWORKING BREAK
4t Floor Foyer
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10:30am - 12:30pm TUMOR MICROENVIRONMENT
Ballroom A-E, Fourth Floor

Slow Cycling Self Renewing JARID1B-positive Cells are Essential for Long-Term Maintenance of Malignant Melanoma
Chair: Meenhard Herlyn, DVM, DScMD

The Wistar Institute

Philadelphia, Pennsylvania

Targeting the Nodal Embryonic Pathway in Aggressive Melanoma
Mary Hendrix, MD

Northwestern University-Children’s Memorial Research Center
Chicago, lllinois

New Preclinical Model to Study the Biology and Treatment of ‘Spontaneous’ Melanoma Brain Metastases
Robert Kerbel, PhD

Sunnybrook Health Sciences Centre

University of Toronto, Ontario

Phenotypic and Functional Heterogeneity Among Melanoma Cells That is Not Hierarchically Organized
Sean Morrison, MD, PhD

The University of Michigan

Ann Arbor, Michigan

Screening of a Heterotypic Cell Culture System Reveals Molecular Mediators of Melanoma-Endothelial Cell Interaction and Tumor
Metastasis

Rhoda Alani, MD

Johns Hopkins University School of Medicine

Baltimore, Maryland

12:45pm - 2:15pm LUNCH, AWARDS PRESENTATION AND KEYNOTE ADDRESS
Ballroom A-E, Fourth Floor

ADVOCATE FOR PROGRESS

IN HONOR OF YOUR OUTSTANDING EFFORTS TO MOBILIZE AND CATALYZE INNOVATIVE APPROACHES TO
BRING A CURE OF MELANOMA CLOSER

Marty Tenenbaum

PARTNERSHIP AWARD

WITH ADMIRATION FOR THEIR OUTSTANDING WORK TOWARD THE CURE FOR MELANOMA
Melanoma Research Foundation

Randy Lomax, President

AWARD FOR LIFETIME ACHIEVEMENT IN MELANOMA RESEARCH
Ruth Halaban, MD

Yale University School of Medicine

New Haven, Connecticut

The Biology of MicroRNAs
Phillip Sharp, PhD

Massachusetts Institute of Technology
Cambridge, Massachusetts
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2:30pm - 4:30pm UV AND MELANOMA

Ballroom A-E, Fourth Floor

Chair: Glenn Merlino, PhD
National Cancer Institute
Bethesda, Maryland

Two Pathways to UV-induced Melanoma

Ed De-Fabo, PhD

George Washington University School of Medicine
Washington, District of Columbia

UVB-Induced Inflammatory Microenvironment Promotes Melanocyte Survival and Melanoma Susceptibility
Raza Zaidi, PhD

National Cancer Institute

Bethesda, Maryland

UV Signaling in Keratinocytes, Melanocytes, and Skin
David E. Fisher, MD, PhD

Massachusetts General Hospital

Charlestown, Massachusetts

Low Penetrance Melanoma Predisposition Genes in Relation to Skin Phenotypes and Sunlight Exposure
Nick Hayward, PhD

Queensland Institute of Medical Research

Herston, Queensland

Towards Elucidating how A-Melanocortin Reduces UV-induced DNA Damage and Prevents Malignant Transformation of Human
Melanocytes

Zalfa Abdel-Malek

University of Cincinnati, Ohio

5:00pm - 8:00pm POSTER SESSION & NETWORKING RECEPTION
Arlington-Fairfield, Third Floor 162 Posters Presented

Tuesday, November 3, 2009

7:00am — 7:45am MEET THE PROFESSORS, roundtable discussions / presentations
Ballroom A-E, Fourth Floor Continental Breakfast will be served

Melanocortin 1 Receptor: Guardian of Genomic Stability of Melanocytes
Zalfa Abdel-Malek, PhD

University of Cincinnati

Cincinnati, Ohio

miRNA and Melanoma

Anja Katrin Bosserhoff, PhD

University of Regensburg

Institute for Pathology, Molecular Pathology
Regensburg, Germany

Novel Effects of the MMP-1/PAR-1 Signaling Axis in Melanoma
Constance E. Brinckerhoff, PhD

Norris Cotton Cancer Center / Dartmouth Hithcock Medical Center
Hanover, New Hampshire

Inhibition of the MAPK Pathway in the Treatment of Melanoma
Paul B. Chapman, MD

Memorial Sloan-Kettering Cancer Center

New York, New York
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A Case for Personalized Medicine: Genotyping All Tumors
Jeffrey Sosman, MD

Vanderbilt-Ingram Cancer Center

Nashville, Tennessee

8:00am - 10:00am SIGNALING

Ballroom A-E, Fourth Floor

BRAF and RAS Signaling in Melanoma: Therapeutic Implications
Chair: Richard Marais, PhD

The Institute of Cancer Research

London, United Kingdom

Essential Kinases and MITF Expression
Ed Harlow, PhD

Harvard Medical School

Boston, Massachusetts

Neal Rosen, MD, PhD
Memorial Sloan-Kettering Cancer Center
New York, NY

Targeted Activation of Autophagy Programs in Melanoma Cells
Marisol Soengas, PhD

Spanish National Cancer Centre

Madrid, Spain

Mutational Analysis of the Melanoma Genome
Yardena Samuels, PhD

NIH/NHGRI

Bethesda, Maryland

10:00am - 10:30am NETWORKING BREAK
4t Floor Foyer

10:30am - 12:30pm MELANOMA GENOMICS
Ballroom A-E, Fourth Floor

Evolution of the Cancer Genome
Chair; Michael Stratton, MD, PhD
The Welcome Trust Sanger Institute
Cambridgeshire, United Kingdom

Boris Bastian, MD
University of California San Francisco
San Francisco, California

Lynda Chin, MD
Harvard Medical School: Dana-Farber Cancer Institute
Boston, Massachusetts

Applications of Next-Generation Sequencing for Melanoma Drug/Target Discovery
Levi Garraway, MD. PhD

Dana Farber Cancer Institute

Boston, Massachusetts
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Using Biolntelligence to Search the Skin Cancer Genome: Knowledge Recovery Efforts to Move Towards Precision Medical
Genomics (PMG)

Jeffrey Trent, PhD

Translational Genomics Research Institute

Phoenix, Arizona

12:45pm-2:15pm LUNCH AND KEYNOTE ADDRESS:

Ballroom A-E, Fourth Floor Genetic Risk Markers in Melanoma: from Point Mutations to Patients
Hensin Tsao, MD, PhD
Massachusetts General Hospital
Boston, Massachusetts

2:30pm - 4:00pm BREAKOUT SESSIONS
Simmons, Third Floor CLUES FROM MELANOMA HISTOMORPHOLOGY

Chair: Boris Bastian, MD
University of California San Francisco
San Francisco, California

Desmoplastic Melanoma

Klaus Busam, MD

Memorial Sloan-Kettering Cancer Center
New York, New York

The Biology of the Metastatic Phenomenon
Martin Mihm, MD

Harvard Medical School

Boston, Massachusetts

The Need for A Multidimensional Approach of Melanoma Biomarkers
Alan Spatz, MD

Jewish General Hospital/ McGill University

Montreal, Quebec

Provincetown, Fourth Floor IMMUNOLOGIC CHECKPOINTS

Three Levels of Immunologic Checkpoint that Govern Melanoma Resistance to Immune Destruction
Chair: Thomas Gajewski, MD, PhD

University of Chicago

Chicago, lllinois

Inhibiting Tumor-Induced, Indoleamine 2,3-dioxygenase (IDO)- Mediated Immunosuppression with 1-Methyl-D-Tryptophan (1MT)
in a Phase | Clinical Trial

Scott Antonia, MD

Moffitt Cancer Center

Tampa, Florida

Radiation Therapy is Inmune-Dependent: The Role of Type I Interferons
Yang-Xin Fu, MD, PhD

University of Chicago

Chicago, lllinois

PD-1, PD-L1 and their Ligands: Regulating the Balance Between T Cell Activiation and Tolerance
Arlene Sharpe, MD, PhD

Harvard Medical School

Boston, Massachusetts
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Salon G, Fourth Floor TRANSCRIPTIONAL REGULATION IN MELANOMA

ATF2 in Melanoma Development
Chair: Ze'ev Ronai, PhD

The Burnham Institute

La Jolla, California

Transcription Regulation and Phenotype Switching in Melanoma
Colin Goding, PhD

Ludwig Institute for Cancer Research

Oxford, United Kingdom

Role of the Secreted Protein IGFBP7 in the Development and Treatment of BRAF-Positive Melanoma
Michael Green, MD, PhD

University of Massachusetts

Worcester, Massachusetts

The Co-Regulator SKI Executes Multiple Roles to Augment Melanoma Tumor Progression
Estela Medrano, PhD

Baylor College of Medicine

Houston, Texas

4:00 - 4:30 pm NETWORKING BREAK

4th Floor Foyer

4:30pm - 6:30pm ANIMAL MODELS OF MELANOMA
Ballroom A-E, Fourth Floor

BRaf(V600E) Cooperates with Pten Silencing to Induce Metastatic Melanoma
Chair: Martin McMahon, PhD

U.C. San Francisco, Helen Diller Family Comp. Cancer Center

San Francisco, California

Identification of the SETDB1 Histone Methyltransferase as a New Oncogene in Melanoma
Leonard Zon, MD
HHMI Children’s Hospital, Boston, Massachusetts

Towards Melanoma Metastasis in Mice
Lionel Larue, PhD, HDR
Institute Curie, Orsay, France

A Novel Preclinical Model of Spontaneous Metastasis: Prospects for Developing More Effective Therapy for Advanced Cancer
Glenn Merlino, PhD
National Cancer Institute, Bethesda, Maryland

Testing Cancer Therapies in Genetically Engineered Models of Melanoma
Norm Sharpless, MD
UCN School of Medicine, Chapel Hill, North Carolina

7:30pm-9:30pm SMR GALA RECEPTION AT THE HARVARD CLUB OF BOSTON

HARVARD CLUB OF BOSTON

SECOND FLOOR, Refreshments and a light dinner will be served. Invitation response required for admission. Please check with the
MASSACHUSETTS ROOM registration desk if you wish to add your name to the waitlist if you have not yet responded.

374 COMMONWEALTH AVENUE

BosToN, MA
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Wednesday, November 4. 2009

8:00am - 10:00am MELANOMA EPIDEMIOLOGY

Ballroom A-E, Fourth Floor

Current Knowledge and Challenges in the Epidemiology of Melanoma
Chair; Maria Teresa Landi, MD, PhD

National Cancer Institute

Bethesda, Maryland, USA

UV Exposure and Melanoma Risk
Margaret Tucker, MD

National Cancer Institute

Bethesda, Maryland, USA

Screening for Melanoma

Marty Weinstock, MD, PhD
Dermatoepidemiology Unit, VA Medical Center
Providence, Rhode Island, USA

Vitamin D and Melanoma Progression
Marianne Berwick, PhD, MPH

University of New Mexico Health Sciences
Albuquerque, New Mexico, USA

Finding Melanoma Susceptibility Genes: The GenoMEL Genome-Wide Association Study
Tim Bishop, PhD

Leeds Institute of Molecular Medicine

Leeds, West Yorkshire

10:00am - 10:30am NETWORKING BREAK
4th Floor Foyer

10:30pm - 12:30pm CLINICAL TRANSLATION

Ballroom A-E, Fourth Floor

Chair; Jeffrey Sosman, MD
Vanderbilt-Ingram Cancer Center
Nashville, Tennessee, USA

Cell Transfer Therapy for Patients with Metastatic Cancer
Steven Rosenberg, MD, PhD

National Cancer Institute

Bethesda, Maryland, USA

Correlative Immunologic Results of Compassionate-use Trial of Ipilimumab in Advanced Melanoma at MSKCC
Jedd Wolchok, MD

Memorial Sloan-Kettering Cancer Center (MSKCC)

New York, New York, USA

Phase Il Trial of Imatinib in KIT Mutant/Amplified Melanoma
F. Stephen Hodi, MD

Dana-Farber Cancer Institute

Boston, Massachusetts, USA

Validation of BRAF as a Therapeutic Target in Patients and Future Directions
Keith Flaherty, MD

University of Pennsylvania

Philadelphia, Pennsylvania, USA
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2009 SMR CONGRESS INVITED SPEAKER ABSTRACTS

(abstracts received prior to printing date, listed alphabetically by last name)

Screening of a Heterotypic Cell Culture System Reveals Molecular Mediators of Melanoma-Endothelial Cell Interaction and Tumor
Metastasis

Rhoda M. Alani 2, Megan J. Stine'2, C. Joanne Wang34, Whei F. Moriarty'2, Byungwoo Ryu!, Raymond Cheong?#, William H. Westras and Andre
Levchenko?4,

1 The Sidney Kimmel Comprehensive Cancer Center at Johns Hopkins, 2Program in Cellular and Molecular Medicine, 3Department of Biomedical
Engineering, Whitaker Institute for Biomedical Engineering, 4Institute for Cellular Engineering, *Department of Pathology, The Johns Hopkins
University School of Medicine, 1650 Orleans Street, Baltimore, MD 21231-1000

Tumor cell interactions with neighboring endothelial cells are critical for tumor survival and metastasis. Melanomas are notorious for their ability to
metastasize at a relatively early stage of development. This aggressive behavior depends, at least in part, on the interaction between tumor cells
and their surrounding stroma. We have developed a heterotypic cell co-culture system to model tumor-stromal cellular interactions that occur during
metastasis in vivo. Our analysis yielded strong evidence of interaction between melanoma and endothelial cells affecting collective cell movement
and formation of complex cellular networks. This experimental system further suggested several candidate molecular components mediating the
heterotypic cell interaction through global assessment by comprehensive gene expression profiling. Among the most highly upregulated genes in
melanoma cells was Neuropilin-2 (NRP2), a cell surface receptor involved in angiogenesis and axonal guidance. Quantitative assessment of cellular
communication identified a critical role for NRP2 in coordinated cell patterning in melanoma-endothelial cell co-culture. Further evaluations of NRP2
function in melanoma suggested that NRP2 might also be a critical mediator of melanoma cell proliferation, while evaluation of NRP2 expression in
melanocytic lesions demonstrates specific expression in melanomas versus benign nevi. We conclude that NRP2 is an important mediator of
melanoma-endothelial cell communication and may be a worthwhile therapeutic target and diagnostic marker in melanoma. We further suggest that
our heterotypic co-culture system is a simple tool that may provide important insights into complex molecular pathways critical for tumor-endothelial
cell communication and tumor metastasis.

Towards Elucidating how A-Melanocortin Reduces UV-induced DNA Damage and Prevents Malignant Transformation of Human
Melanocytes

Zalfa Abdel-Malek!, Ana Luisa Kadekaro®, Xiuzu Song?, Viki Swope! and Christina Alexander?, ' Department of Dermatology, University of
Cincinnati, Cincinnati, Ohio, USA, 2Department of Dermatology, Third Hospital of Hagzhou, Hangzhou, China

a-melanocortin (0-MSH) enhanced the repair of UV-induced DNA photoproducts and reduced the generation of reactive oxygen species by human
melanocytes (HM). These effects were mediated by activation of the melanocortin 1 receptor (MC1R), and were absent in HM expressing loss-of-
function MC1R. Exposure to UV resulted in dose-dependent phosphorylation of histone H2AX (yH2AX), which is essential for maintenance of DNA
repair foci at the sites of DNA damage, and reached maximum levels 6-8 h after UV exposure. Treatment with a-MSH increased yH2AX only in HM
expressing functional MC1R. Forskolin had a similar effect, regardless of MC1R status, suggesting that increased yH2AX is mediated by activation
of the CAMP pathway. Phosphorylation of H2AX was due to activation of ATR and/or ATM, since it was inhibited by caffeine. Preliminary experiments
showed phosphorylation of ATR and the downstream Chk1 by UV, and augmentation of this effect by a-MSH. Exposure of HM to UV resulted in
generation of hydrogen peroxide, which was rapidly inhibited by a-MSH. Irradiation with UV resulted in the generation of 8-oxodG, which was
reduced by a-MSH, and blocked by the MC1R antagonist agouti signaling protein. Treatment with a-MSH activated catalase, and increased the
protein levels of catalase, ferritin, and hemeoxygenase-1. These results suggest that a-MSH activates nucleotide excision repair pathway and
reduce oxidative DNA damage, and explain the role of MC1R as a melanoma susceptibility gene.

Inhibiting Tumor-Induced, Indoleamine 2,3-dioxygenase (IDO)- Mediated Immunosuppression with 1-Methyl-D-Tryptophan (IMT) in a
Phase | Clinical Trial

Scott J. Antonia, David Noyes and Hatem H. Soliman

H. Lee Moffitt Cancer Center, Tampa, FL, USA

Background: Therapeutic cancer vaccines have shown only limited clinical efficacy. Improving efficacy will require the application of combination
therapy utilizing agents designed to thwart the immune evasive mechanisms of tumors. In pre-clinical studies we showed that tumors can exploit the
indoleamine 2,3-dioxygenase immunosuppressive pathway to evade T cell- mediated rejection. This led to a phase I first-in-man trial using 1-MT in
solid tumor patients.

Methods: This is a phase | study treating adults with refractory solid malignancies. Patients are treated with up to 6 consecutive 28-day cycles
starting at 200mg once daily. A 3+3 dose escalation to MTD is used. PK analysis, weekly labs and CT scans every 2 cycles were done. Correlative
studies include serum kyn/trp levels, T-reg cell quantification by flow, tumor IDO expression by IHC and humoral immune response using a tumor
antigen microarray.

Results: Cohorts of patients have been treated 200, 300, 400, and 600mg daily. Tumors treated included esophageal, peritoneal, melanoma,
sarcoma, breast, colon and NSCLC. PK results show good bioavailability and a t1/2 of 2-4 hrs. Attributable toxicities were 1 case of grade 1 fatigue
and 2 cases of grade 2 hypophysitis. Both cases occurred in patients who received prior immunotherapies. Six new pts without prior immunotherapy
were enrolled at the 200mg dose level and none developed autoimmune toxicity. Most patients had decreased T-reg cells after treatment with 1MT
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with marked CRP increases. Autoantibody titers determinations are ongoing with some pts demonstrating increases in titers after 1-MT as compared
to baseline.

Conclusions: 1-MT appears to be a biologically active, orally bioavailable and reasonably well tolerated immunomodulator. Development of
hypophysitis in 2 patients indicates the drug can break tolerance resulting in autoimmunity. Enrollment to the trial continues. Future trials will
combine 1-MT with other immunotherapies and chemotherapies for solid tumors.

David Baltimore, PhD
California Institute of Technology
Pasadena, California

Boris Bastian, MD
University of California San Francisco
San Francisco, California

Vitamin D and Melanoma Progression
Marianne Berwick
University of New Mexico Health Sciences, Albuquerque, NM, USA

Melanoma incidence has increased dramatically over the past 4-5 decades while mortality has increased only slightly. Most of the incidence
increase has occurred among the thin lesions, those less than 0.76 mm in depth. It is not at all clear as to why this increase has occurred: likely, it is
not due to early detection alone. Burton and Armstrong hypothesized that there is a variety of melanoma that is sun-induced but non-metastasizing
(1995). This suggestion is in line with the increased ability to enjoy outdoor recreational activities and to travel to distant and sunny places over the
last 4-5 decades.

We have noted in two large population-based studies — one that took place in Connecticut in the 1980’s and one that is ongoing in four countries (the
US, Canada, Italy and Australia) — that high levels of sun exposure appear to be associated with thinner lesions (P = 0.0002, P=0.04). In another
population-based study in Minnesota with more than 1000 melanoma cases, we find that dietary intake of Vitamin D is associated with thinner
lesions. A similar association has been noted in the UK. Such data lead to the hypothesis that sun exposure and resultant higher vitamin D
levels are associated with thinner melanoma lesions.

References: Burton R and Armstrong BK. (1995). Current melanoma epidemic: a nonmetastasizing form of melanoma? World J Surg. 19(3):330-3.

Finding Melanoma Susceptibility Genes: The GenoMEL Genome-Wide Association Study

D Timothy Bishop
Leeds Institute of Molecular Medicine, Section of Epidemiology & Biostatistics, Leeds, UK

Genome-wide association studies involve comparing the genotype distribution for large numbers of genetic variants (Single Nucleotide
Polymorphisms) across the genome in cases and controls. In this study 1650 melanoma cases and 4336 controls from the GenoMEL Consortium
were compared with an array with 317k SNPs chosen for their informativeness. The study identified and replicated three loci; one region
encompassing MC1R, a second region around TYR, and a third region adjacent to MTAP. MC1R and TYR are associated with pigmentation,
freckling and cutaneous sun sensitivity, while the MTAP region was associated with variation in nevus count. Subsequently, more detailed analyses
have confirmed that the leads around MC1R and TYR appear to be due to genetic variants in these genes while the precise cause of the evidence
from the MTAP region is unknown. Two other loci were confirmed; one adjacent to the ASIP gene and the other on chromosome 22 in the region of
PLA2G6. Detailed analysis suggested that the effect sizes of all of these genetic regions were similar across geographical locations. Follow-up work
is in progress to look at patterns of interactions between these loci. Finally, a second round of genome-wide genotyping is in progress. These results
will be added to those already reported in an effort to identify further melanoma susceptibility genes.

Desmoplastic Melanoma
Klaus J Busam, M.D.
Department of Pathology Memorial Sloan-Kettering Cancer Center, New York, NY

Desmoplastic melanoma (DM) is a variant of melanoma with a distinct histological appearance and clinical behavior different from conventional
melanoma. It is typically found in the head and neck region on chronically sun-damaged skin in older individuals. Under the microscope, the tumor is
usually composed of amelanotic fusifrom melanocytes embedded in an abundant fibrous matrix. DM is prone to misdiagnosis clinically and
histologically. It may simulate a sclerosing melanocytic nevus as well as various benign and malignant non-melanocytic lesions. Among melanomas
said to be desmoplastic by various pathologists there is significant variation with regard to the extent of intratumoral fibrosis. It may be prominent
throughout the entire tumor (“pure” DM) or represent a portion of an otherwise non-desmoplastic melanoma (“combined” DM).
Immunophenotypically, DMs are usually strongly and homogeneously positive for S-100 protein, but are often negative or only focally positive for
melanocyte differentiation antigens. DM lacks of BRAF mutations.DM differs from conventional melanoma in its clinical course. It is associated with a
higher tendency for local recurrence, but metastases to regional lymph nodes are less common. It may spread, however, hematogenously to the
lung and other sites.
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Lynda Chin, MD
Harvard Medical School: Dana-Farber Cancer Institute

Boston, Massachusetts

Two Pathways to UV-induced Melanoma.

Edward C. De Fabo!, Frances P Noonan', Raza Zaidi2, Agnieszka Wolnicka-Glubisz!, Miriam Anver?, Jesse Bahn', Albert Weilgus*and Glenn
Merlino?

TLaboratory of Photobiology and Photoimmunology, Department of Microbiology, Immunology and Tropical Medicine, School of Medicine and Health
Sciences, The George Washington University Medical Center, Washington DC

2| aboratory of Cancer Biology & Genetics, National Cancer Institute, NIH, Bethesda, MD

3 Veterinary Pathology Section, PHL, National Cancer Institute-Frederick, Frederick, MD 4Laboratory of Pharmacology and Chemistry,
National Institute of Environmental Health Sciences, Research Triangle Park, NC

Cutaneous malignant melanoma is one of the fastest increasing cancers. Although sunlight exposure plays a major role, the mechanisms and even
the wavelengths responsible are unclear. We developed a mouse model of melanoma in which UV irradiation of neonatal hepatocyte growth factor
(HGF) transgenic mice initiates melanomas which recapitulate critical aspects of human disease. We have used this model to address the question
of the UV wavelengths responsible for melanoma. Previously, we demonstrated in albino animals that UVA was ineffective, while UVB effectively
initiated melanoma. We have extended this model to pigmented HGF transgenic mice. Using a broadband F40 sunlamp with a continuous
spectrum of UVA and UVB, neontally UV irradiated C57BL/6-HGF transgenic mice developed melanoma at 6-12 months with a junctional
histopathology comparable to that previously demonstrated in albino FVB transgenics. In genetically matched black and albino HGF mice, pigment
significantly accelerated melanoma. When our specialized UV sources were used isolated UVB radiation (>98% 280-320nm) initiated melanoma at
the same rate in black and albino transgenics. In contrast, with isolated UVA irradiation (>99% 320-400nm) melanoma was initiated in black
transgenics only. Thymine dimers (CPDs) were readily detected at comparable levels in black or albino HGF transgenic skin in response to UVB but
not with UVA. In contrast, UVA irradiation initiated oxidative DNA damage but only in pigmented skin. Since the pigmented HGF transgenic mouse
lacks epidermal pigment it may be a model for untanned human skin.

Conclusion: We have identified two pathways to UV melanoma. One is associated with UVB damage to DNA which is independent of pigment. The
second is a UVA pathway associated with pigment-dependent oxidative damage.

Enhancing Anti-Melanoma Immunity
Glenn Dranoff, M.D.
Dana-Farber Cancer Institute, Boston, MA

We demonstrated that vaccination with irradiated tumor cells engineered to secrete granulocyte-macrophage colony stimulating factor (GM-CSF)
generates potent, specific and long-lasting anti-tumor immunity in murine models through improved tumor antigen presentation by mature CD11b*
dendritic cells and macrophages. The coordinated activities of CD4*and CD8* T cells, CD1d-restricted invariant NKT cells and antibodies
accomplish protective immunity. Several Phase | clinical trials evaluating this immunization scheme in patients with disseminated tumors revealed
the consistent elicitation in distant metastases of dense T and B cell infiltrates that effectuated substantial tumor necrosis and fibrosis. Moreover, the
subsequent administration of a humanized blocking antibody against cytotoxic T lymphocyte-associated antigen 4 (CTLA-4) accomplished additional
tumor destruction with lymphocyte and granulocyte infiltrates in a majority of stage IV patients in the absence of serious autoimmune toxicities.
Detailed study of blood and tumor samples from patients on these trials revealed the induction of a broad cellular and humoral response to multiple
tumor-associated antigens, including melanoma inhibitor of apoptosis protein (ML-IAP) and MHC class | chain-related protein A (MICA). Pathologic
examination of tumor infiltrates following immunotherapy revealed a linear relationship between the extent of tumor necrosis and the natural
logarithm of the ratio of CD8* cytotoxic T cells to FoxP3 expressing regulatory T cells (Tregs).

Our recent investigations of GM-CSF deficient mice uncovered an unexpected critical role for this cytokine in Treg homeostasis. GM-CSF is
required for the expression of the phosphatidylserine binding protein milk fat globule EGF-8 (MFG-ES8) in antigen presenting cells, whereas the
uptake of apoptotic cells by phagocyte-derived MFG-E8 stimulates peripheral Treg maintenance through TGF-b, MHC class Il and CCL22. In wild
type mice MFG-ES8 limits the potency of GM-CSF secreting B16 melanoma vaccines through Treg induction, while a dominant negative MFG-E8
mutant (RGE) potentiates therapeutic immunity through Treg inhibition resulting in the regression of established tumors. Together these findings
suggest that combinations of GM-CSF and MFG-ES8 inhibition might improve the efficacy of cancer vaccines and complement the activity of CTLA-4
antibody blockade. Efforts to translate this combinatorial strategy involving MFG-E8 blockade into early stage clinical testing in advanced melanoma
patients are underway.

UV Signaling in Keratinocytes, Melanocytes, and Skin

David E. Fisher MD, PhD, Gillian Fell, Mehdi Khaled PhD, and Carmit Levy PhD
Department of Dermatology

Massachusetts General Hospital, Harvard Medical School, Boston, MA 02114

Abundant evidence has implicated ultraviolet radiation as a carcinogen for most forms of skin cancer. Mechanistic studies have suggested that UV-
damage triggers a number of responses in the skin which result in effects which range from DNA mutation to hyperpigmentation. Control of these
pathways has been found to involve both cell autonomous and non-cell autonomous events. For the pigmentary response much of the regulatory
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circuitry has been shown to revolve around control of the activity of the MITF transcription factor which plays a central role in controlling expression
of pigmentation factors. Other parallel responses are also triggered within the skin, possibly including behavioral ones which may regulate aspects of
UV carcinogenesis. The control of these signaling pathways, including their homeostatic regulation, will be discussed in this presentation.
Validation of BRAF as a Therapeutic Target in Patients and Future Directions

Keith T. Flaherty, M.D.
Director of Developmental Therapeutics, Massachusetts General Hospital Cancer Center

Therapy for advanced melanoma has progressed slowly over the past three decades while significant advances have been made in more and less
common malignancies. The successful translation of therapies targeting signal transduction pathways that are activated by oncogenes has provided
a model for molecularly targeted therapy. The identification of BRAF mutations in 2002 was the watershed event that turned the attention of the
melanoma field to this concept. Seven years passed between the identification of BRAF mutations and the validation of this target in melanoma
patients with a potent and specific BRAF inhibitor, PLX4032. In the first-in-human trial, 49 of 55 patients enrolled in the dose escalation portion of the
study had metastatic melanoma. There was enrichment for patients with VE00EBRAF mutations as many patients’ tumors were prospectively
evaluated prior to study entry particularly at the higher dose levels. Toxicity was also clearly related to dose with increasing frequency and severity of
rash, fatigue and arthralgia at the highest doses. Efficacy was first clearly demonstrated at doses that produced drug exposure that was
commensurate with that required to achieve tumor regression of V600EBRAF melanoma xenografts preclinically. Objective responses were observed
in the vast majority of patients & FDG-PET scans revealed metabolic changes as early as two weeks into therapy. Selected patients underwent
biopsy of superficial tumors for the purposes of confirming downregulation of Erk activation and Ki67. Updated data from the phase I/ll trial will be
presented. As single-agent trials are underway with the aim of establishing single-agent BRAF inhibition as a new standard of care for the BRAF
mutated subpopulation, attention now turns to understanding mechanisms of resistance and rational combination approaches.

Radiation Therapy is Immune-Dependent: The Role of Type | Interferons

Yang-Xin Fu
University of Chicago, Chicago, USA

Patients with locally advanced cancer or distant metastasis frequently receive prolonged treatment with chemotherapy and/or fractionated
radiotherapy (RT). Despite the initial clinical response, treatment resistance frequently develops and cure in these patients is uncommon.
Developments in radiotherapy technology allow for the use of high dose (or ablative) RT to target local tumors with limited damage to the
surrounding normal tissue. Although the current rationale of RT is based on direct cytotoxicity to cancer cells, we report that reduction of tumor
burden following ablative RT depends largely on T cell responses. Ablative RT dramatically increases T cell priming in draining lymphoid tissues
leading to reduction/eradication of the primary tumor or distant metastasis in a CD8+ T cell dependent fashion. We further demonstrate that ablative
RT-initiated immune responses and tumor reduction are abrogated by conventional fractionated RT or adjuvant chemotherapy but are greatly
amplified by local immunotherapy.

However, the capacity of RT to link innate to adaptive immunity remains unclear. Endogenous type | interferon (IFN-a/B) signaling has been linked
to the development of anti-tumor immune responses. Here we show that ablative RT increases production of interferon-g (IFN-B) inside tumors.
Indeed, the therapeutic effect of RT is diminished in IFN-a/B non-responsive hosts. Furthermore, responsiveness to IFN-a/f by hematopoietic cells
is critical for RT-induced tumor reduction. Using adenoviral-induced expression of IFN-$ to mimic RT, we demonstrate a preferential expansion of
antigen-specific cells, increased antigen-specific lysis and CD8+ T cell-dependent tumor reduction.

Our study reveals that ablative RT can trigger danger signaling and production of type | IFN initiating a coordinated innate and adaptive immune
attack against tumor cells. Furthermore, our study challenges the rationale for current radio/chemotherapy strategies and highlights the importance
of immune activation in preventing tumor relapse. Our findings emphasize the need for new strategies that not only reduce tumor burden but also
enhance the role of anti-tumor immunity.

Three Levels of Immunologic Checkpoint that Govern Melanoma Resistance to Immune Destruction
Thomas F. Gajewski, M.D., Ph.D
University of Chicago

Since most melanomas express antigens that in principle could serve as targets for recognition by specific T cells and thus lead to immune-mediated
destruction the question arises as to why the immune system fails to prevent melanoma outgrowth in the majority of cases. Understanding the
natural barriers to spontaneous anti-melanoma immunity should guide the development of rational immunotherapeutic strategies, perhaps catered to
the specific defects seen in individual patients. Using human melanoma gene expression profiling, vaccine clinical trial correlative assays and
preclinical animal models, we have identified three major levels at which effective anti-melanoma immune responses seem to be prevented. First, in
some cases there appears to be poor innate immune activation. A host response centered on type | IFNs is required for spontaneous T cell priming
and T cell infiltration in metastatic lesions is associated with a type | IFN transcriptional profile. Second, some tumors lack chemokine production
that is critical for recruitment of activated T cells into tumor sites. In xenograft studies, high chemokine-producing melanomas were much more
effective at recruiting CD8* effector T cells in vivo. Third, tumors that do activate innate immune signals and do recruit T cells also show high
expression of selected immune suppressive pathways. These include PD-L1, indoleamine-2,3-dioxygenase and FoxP3* regulatory T cells.
Together these observations suggest that promoting better innate immune activation, facilitating T cell trafficking and blocking specific negative
regulatory pathways could cooperatively support improved immune-mediated rejection of melanoma. Preclinical studies have supported this
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premise; intratumoral expression of IFN-0 to promote innate immunity, intratumoral expression of LIGHT to induce chemokine production, depletion
of regulatory T cells, interference with PD-L1/PD-1 interactions and inhibition of IDO all have been shown to improve tumor control in mice in vivo.
Clinical translation of many of these strategies is ongoing.

Applications of Next-Generation Sequencing for Melanoma Drug/Target Discovery

Levi A. Garraway
Dana-Farber Cancer Institute, Broad Institute

The advent of second generation sequencing methodologies has catalyzed powerful avenues for both cancer gene discovery and insights into
targeted therapeutics.

We have exploited these sequencing technologies to study several aspects of melanoma biology. For example, we employed paired-end second
generation sequencing of cDNA (RNA-Seq), together with analyses of high-resolution chromosomal copy number data to identify multiple novel gene
fusions and somatic mutations present in melanoma cells. Integrating this knowledge with existing melanoma genomic data sets has yielded new
insights into melanoma genesis. We have also performed a systematic study of MEK dependency in melanoma by massively parallel sequencing of
resistant clones generated from a MEK1 random mutagenesis screen in vitro, as well as tumors obtained from relapsed patients following treatment
with AZD6244, an allosteric MEK inhibitor. These studies have indentified MEK1 mutations that confer resistance to both MEK and BRAF inhibition,
including a somatic MEK1 mutation identified in a resistant metastatic focus that emerged in a melanoma patient treated with the MEK inhibitor
AZDG6244. Althgether, these studies are illuminating many new aspects of melanoma biology that may also have important clinical implications.

Transcription Regulation and Phenotype Switching in Melanoma

Colin R Goding
Ludwig Institute for Cancer Research, University of Oxford, Oxford, UK

One of the major barriers to an effective anti-melanoma therapy is tumour heterogeneity; melanomas comprise multiple sub-populations of cancer
cells some of which may be sensitive and some resistant to therapy. Superimposed on this is the notion that a proportion of cancer cells play a role
akin to normal stem cells in tissue homeostasis. Thus cancer stem cells are proposed to self-renew, be necessary for tumour maintenance and
would initiate new tumours containing a variety of cancer cell subpopulations. The identity, biological properties and stability of different melanoma
subpopulations is only beginning to be deciphered, but their properties will be dictated by the program of transcription imposed by cell extrinsic and
intrinsic signals. Over recent years we have identified a transcription factor cascade in which expression of the anti-senescence T-box factors Thx2
and Tbx3 are regulated by Mitf which controls survival, cell cycle entry and exit, differentiation and metastasis, and which is in turn regulated by the
Brn-2 transcription factor. How each of these transcription factors contributes to melanoma cell heterogeneity and evidence that their activity will lead
to dynamic and reversible phenotype switching in melanoma will be discussed.

Role of the Secreted Protein IGFBP7 in the Development and Treatment of BRAF-Positive Melanoma

Michael R. Green',Narendra Wajapayee!, Ryan W. Serra', Varun Kapoor! and Meera Mahalingam?

Program in Gene Function and Expression, University of Massachusetts Medical School, Worcester, MA 01605, USA
2Department of Dermatology, Boston University School of Medicine, Boston, MA 02118, USA

Activating mutations in the BRAF oncogene are frequently found in a variety of human cancers and are particularly prevalent in melanoma where
they occur in up to 70% of cases. Activating BRAF mutations result in constitutive activation of the BRAF-MEK-ERK signaling pathway thereby
promoting cell proliferation and transformation. Paradoxically, when expressed in primary melanocytes an activated BRAF mutant (BRAFV600E)
can block cellular proliferation by inducing senescence or apoptosis. To understand how BRAF mediates these two diverse responses, we
performed a genome-wide RNA interference screen and identified 17 genes required for BRAFV600E to block proliferation of human primary
melanocytes, one of which encodes the secreted protein IGFBP7. Histochemical analysis of human tissue samples revealed that loss of IGFBP7
expression is a critical step in melanoma development and that IGFBP7 is a melanoma tumor suppressor. Most importantly, we found that
recombinant IGFBP7 (rIGFBP7) induces apoptosis in BRAF-positive human melanoma cell lines and systemically administered riIGFBP7 markedly
suppresses growth of BRAF-positive melanoma in xenografted mice. We are continuing the study the role of IGFBP7 in melanoma development,
the components and mechanisms involved in IGFBP7-mediated apoptosis and the potential role of IGFBP7 as a therapeutic agent.

Essential Kinases and MITF Expression
Ed Harlow and John Doench
Harvard Medical School, Boston, MA USA

The microphthalmia-associated transcription factor (MITF) is a compelling target for drug development in melanoma. This lineage-specific oncogene
is amplified in approximately 20% of melanoma cases and MITF expression is required for the proliferation and survival of all melanomas. As a
transcription factor MITF would traditionally fall outside the class of druggable targets. RNAi-based functional screens, however, can discover genes
that are points of sensitivity in the cellular circuitry regulating MITF that represent potential therapeutic targets for treatment of melanoma.

MITF was first characterized as one of several genes whose mutation leads to Waardenberg syndrome, a condition of improper melanocyte
development characterized by pigmentation defects and deafhess. Two other genes also implicated in Waardenberg syndrome, the transcription
factors PAX3 and SOX10, were subsequently shown to regulate MITF leading to the description of MITF as a master regulator of melanocyte
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development. More recently MITF has been characterized as an oncogene in melanoma driving the expression of a number of genes, such as
CDK2, BCL2, and HIF1A, important for the viability of the cancer cell. Because MITF acts in the nucleus in a non-catalytic fashion it is not considered
an easily druggable gene. But as an activated oncogene critical for the development and survival of melanoma cells methods of reducing MITF
activity would be highly valuable. Indeed, cell culture experiments have shown that inhibition of MITF by RNAi sensitizes melanoma cells to the
effects of standard chemotherapeutics. Furthermore, outside of mutated BRAF there is a paucity of validated oncogenic aberrations in melanoma so
novel methods of targeting the MITF amplification could greatly increase the number of therapeutic avenues. We will present results from a
lentiviral-based shRNA screen for modulators of MITF activity in cultured melanoma cells including characterization of the mechanism of action of
the top hits.

Low Penetrance Melanoma Predisposition Genes in Relation to Skin Phenotypes and Sunlight Exposure
Nicholas K. Haywardza, David L. Duffya, Grant W. Montgomerya, Zhen Zhen Zhao?, Kevin Brown® and Nicholas G. Martina.
aQueensland Institute of Medical Research, Brisbane, QLD 4029, Australia

bTranslational Genomics Research Institute, Phoenix, Arizona, USA

Family studies have identified three high penetrance melanoma susceptibility genes and several ongoing studies are attempting to find others. Until
very recently, identification of low penetrance genes that contribute to melanoma risk in the general population was limited to candidate gene
analyses. Almost all of the initial positive associations failed replication in independent samples. One low penetrance melanoma gene that has been
widely replicated across multiple populations is MC1R, which encodes the melanocortin 1 receptor. MC1R is highly polymorphic and variants have
been associated with red hair color and freckling, known melanoma risk phenotypes. These variants contribute, on average, about a two-fold
increased risk of melanoma for each allele carried. Given the well documented association between lighter pigmentation and increased melanoma
risk other genes that contribute to natural variation in coloring are logical candidates to test as melanoma predisposition loci. The recent advent of
genome-wide association studies (GWASs) using high-density single nucleotide polymorphism (SNP) arrays has enabled unbiased assessment of
association between all genes and a trait of interest. Some of the first of such studies were the analysis of genes underlying common pigmentation
phenotypes’-3. This has led to the identification of novel as well as many previously known pigmentation genes. Simultaneously, the first GWASs
conducted for melanoma uncovered risk alleles at some of the same pigmentation loci4$. Strikingly, the strongest of these signals is at the ASIP
locus which encodes agouti signalling protein, a ligand for MC1R. While other highly ranked SNPs from these studies do not map to pigmentation
loci the obvious question to pose is how much of an individual’s melanoma risk is determined by observable coloring phenotypes and the genes that
underlie them? This question is now even more pertinent since the latest low penetrance melanoma risk alleles to be identified” appear to mediate
their effects through increasing the number of melanocytic naevi, arguably the strongest phenotypic risk factor for melanoma. How cumulative
sunlight exposure affects penetrance of these pigmentation and naevus risk alleles will be discussed.

1. Sulem et al, Nat Genet. 2007;39:1443-52.

2. Sulem et al, Nat Genet. 2008;40:835-7.

3. Han et al, PLoS Genet. 2008:4:61000074.

4. Brown et al, Nat Genet. 2008;40:838-40.

5. Gudbjartsson et al, Nat Genet. 2008;40:886-91.
6. Bishop et al, Nat Genet. 2009;41:920-5.

7. Falchi et al, Nat Genet. 2009;41:915-9.

Targeting the Nodal Embryonic Pathway in Aggressive Melanoma

Mary J.C. Hendrix, Lynne-Marie Postovit, Naira V. Margaryan, Elisabeth A. Seftor, Richard E.B. Seftor, Dawn A. Kirschmann, Fabricio F. Costa,
Jared M. Bischof, Maria de Fatima Bonaldo, Marcelo B. Soares and Luigi Strizzi.

Children’s Memorial Research Center, Northwestern University, Chicago, lllinois, USA

Aggressive tumor cells express a plastic, multipotent phenotype similar to embryonic stem cells. However, the absence of major regulatory
checkpoints in these tumor cells allows aberrant activation of embryonic signaling pathways. In particular, the embryonic morphogen Nodal
belonging to the TGF-B superfamily is an important regulator of embryonic stem cell fate. We have recently demonstrated that Nodal is also
expressed in aggressive melanoma, although unlike embryonic stem cells melanoma does not express Lefty, a natural inhibitor of Nodal, thus
allowing Nodal to be expressed in an unregulated manner. Further analysis revealed that Lefty is silenced in these tumor cells by DNA methylation.
Down-regulation of Nodal expression in melanoma cells results in a significant reduction in clonogenicity and suppression of tumorigenesis.
Additional translational studies indicate that antibodies against Nodal are capable of targeting and inducing apoptosis in human melanoma tumors
lodged in the lungs of nude mice. Furthermore, our data show another stem cell signaling pathway, Notch, is expressed in these aggressive
melanoma cells, and there is direct evidence demonstrating the molecular cross-talk between Nodal and Notch. Thus, these two prominent stem cell
pathways contributing to melanoma cell plasticity may serve as promising dual therapeutic targets for clinical intervention.
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Slow Cycling Self Renewing JARID1B-positive Cells are Essential for Long-Term Maintenance of Malignant Melanoma
Meenhard Herlyn, Alexander Roesch, Mizuho Fukunaga-Kalabis, Elisabeth Schmidt and Susan Zabierowski
Program of Molecular and Cellular Oncogenesis, The Wistar Institute, 3601 Spruce Street, Philadelphia, PA 19104, U.S.A.

Malignant melanoma is ‘famous’ for its phenotypic diversity and heterogeneous expression of biological markers. Recently, markers have been used
to define subpopulations of tumor-initiating cells in melanoma, e.g. CD20, CD133, or ABCBS. Our data indicate that similar to slow cycling cells in
normal tissues, melanoma also appears to contain a slow proliferating, label retaining subpopulation which possesses high tumorigenic and self
renewal potential. We then discovered a molecular marker which is highly upregulated in slow cycling self renewing cells JARID1B. JARID1B is a
member of the highly conserved jumoniji family of chromatin regulators which are involved in tissue development and stem cell biology.
Demethylation of H3K4 by JARID1B plays a role in cell fate decision of embryonic stem cells by blockage of terminal differentiation. In both patient
samples and cultured cells JARID1B is expressed on a small subpopulation (3-5%). Expression in metastases is lowest when compared to primary
melanomas and nevi with scattered cells showing staining. JARD1B knock down (KD) melanoma cells exhaust over time in vitro and in vivo as
indicated by decreasing colony formation capacity and reduced tumorigenicity in serial xenotransplantation assays in NOD/LtSscidIL2Ry"! mice.
JARID1B KD in xenografted cells also leads to a decrease in metastases suggesting JARID1B+ cells to be a potential reservoir for long-term tumor
maintenance. In vitro growth of KD cells decreased with the number of apoptotic cells increasing over time. This exhaust phenomenon particularly
increased under culture conditions (human embryonic stem cell medium hESCM4) that require stemness of cells to maintain long-term survival of
the entire population. When seeded at clonal density, the potential of JARID1B KD cells to form heterogeneous melanoma spheres in hESCM4 also
significantly decreased. For confirmation, we isolated the JARID1B+ population using a lentiviral construct which drives cytoplasmic EGFP
expression controlled by the co-cloned human JARID1B main promoter. After isolation from melanoma spheres EGFP+/JARID1B+ cells gave rise to
a highly proliferative progeny of EGFP+ and EGFP- cells and showed an increased potential to self renew into daughter spheres. When cultured for
longer than 6 weeks EGFP- cells also re-gained JARID1B expression depending on microenvironmental parameters, a finding that supports a
dynamic model of ‘stemness’. Because the Notch ligand Jagged1 is down-regulated in JARID1B+ and up-regulated in JARID1B- cells we are testing
now whether Notch/Jagged1 signaling is critical for maintenance of the equilibrium of JARID1B-positive and —negative cells. In summary, our data
sustain the hypothesis that JARID1B is involved in both long-term maintenance of primary tumor growth and systemic disease progression.

Phase Il Trial of Imatinib in KIT Mutant/Amplified Melanoma

F.S. Hodi', P. Friedlander, C. Corless, E.F. Velazquez, J. Weber, T. Gajewski, S. O'Day?, A. Giobbie-Hurder, G. Demetri and D. Fishers
'Dana-Farber Cancer Institute, Boston, MA

2Qregon Health & Science University, Portland, OR

3Moffit Cancer Center, Tampa, FL

“4The Angeles Clinic, Los Angeles, CA

5Massachusetts General Hospital, Boston, MA.

Background: Melanomas arising from mucosal, acral or chronically sun damaged skin have been found to harbor KIT mutations and/or
amplifications. Many mutations occur in the juxtamembrane region which predicts sensitivity to imatinib. In vitro testing of imatinib on mucosal cell
cultures with a KIT mutation demonstrated dramatic antiproliferation and apoptotis that affected multiple signaling pathways. We initiated a phase Il
trial of imainib in melanoma patients whose tumors possessed an activating mutation and/or amplification in KIT.

Methods: Eligibility included history of primary mucosal, acral or chronically sun damaged skin with pathologic evidence for solar elastosis, KIT
mutation and/or amplification, ECOG 0,1,2 and/or adequate end-organ function. Patients received 400 mg imatinib daily. If patients showed
evidence for initial progression patients could receive 400 mg imatinib twice daily. A two stage design was used. If there =1 responses in 10, 16
additional patients treated. If there were 0/10 responses in KIT wild-type/amplified enrollment only continued for patients whose tumors had
mutations.

Results: 34 patients have undergone screening eligibility. Ten patients have been enrolled to date with eight patients evaluable. Three patients had
KIT mutations and seven had amplification only. Two evaluable patients with KIT mutations had responses lasting 9 months and 10+ months. No
patient with amplification met response criteria with several showing mixed responses. AEs included fluid retention and rash and were grade 2
requiring dose reductions in 4 patients.

Conclusions: Genotyping melanoma of anatomic risk for KIT aberrations has important clinical implications. Tumors that harbor KIT mutations have
a significant response to imatinib. Further experience is needed regarding therapeutics for wild-type amplified KIT tumors.

New Preclinical Model to Study the Biology and Treatment of ‘Spontaneous’ Melanoma Brain Metastases
Robert S. Kerbel, William Cruz-Munoz and Shan Man
Sunnybrook Health Sciences Centre, Toronto, Canada

Similar to some other malignancies such as breast and non-small cell lung cancer, brain metastases in melanoma patients represent a formidable
therapeutic circumstance and, as such, are associated with a particularly dismal prognosis. Studies of the biology and treatment of brain metastases
derived from primary tumors would be considerably enhanced with the availability of preclinical models in which brain metastases develop after
surgical resection of primary tumors (so-called ‘spontaneous’ metastases). Despite decades of effort such models have eluded development.
Recently, however, we have been successful in developing such a model using human melanoma xenografts (Cruz-Munoz et al., Cancer Res
68:4500-5, 2008). It involved the serial selection and derivation of human melanoma cell line variants which have an aggressive tendency to
metastasize to visceral sites such as the lungs and liver. Treatment of mice with advanced systemic metastatic disease with a therapy that prolongs
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survival in a significant manner (e.g. doublet low-dose metronomic chemotherapy) results in the eventual emergence of brain metastases in a
proportion of long term surviving mice, likely a manifestation of a ‘sanctuary’ phenomenon. Cell lines developed from such brain metastases display
an ability to metastasize to the brain after orthotopic primary tumor growth and surgical resection. Current studies are aimed at determining the
molecular basis/mechanisms for spontaneous melanoma brain metastases and to evaluate possible new and effective treatment strategies.

Current Knowledge and Challenges in the Epidemiology of Melanoma
Maria Teresa Landi
Division of Cancer Epidemiology and Genetics, National Cancer Institute, NIH

The increased incidence of melanoma in the Western world cannot be solely explained by improved screening-related diagnosis of thinner
melanomas. Behavioral changes in the exposure to UV radiation are thought to play a role in this increase and emphasize the importance of primary
prevention, regulation of artificial sources of UV light and early detection to reduce the disease burden. However, the relationship between sun
exposure and melanoma risk is complex. Divergent and age-dependent patterns of UV exposure may lead to differences in melanoma histological
types and anatomical sites and pigmentation and melanocytic nevi modify these associations. Recent genome-wide association studies (GWAS)
have revealed genomic loci previously unsuspected for the etiology of melanoma, have confirmed the role of pigmentation genes and have identified
genomic loci predisposing to the development of nevi. Whether variants in these genes affect melanoma risk directly or only via pigmentation or nevi
development, and whether the effects vary by geographical location remain to be determined. Another complexity is that UV exposure may impact
melanoma survival and affect vitamin D levels. Vitamin D has been hypothesized to confer protection against risk of several cancers but recent
studies have shown that vitamin D intake, as well as NSAID or anti-oxidant supplements may not be good candidates for melanoma
chemoprevention. Thus, although major progress has been made in the understanding of the etiology of melanoma, epidemiological studies still face
many challenges. The speakers of this session will discuss these major issues.

Towards Melanoma Metastasis in Mice
Lionel Larue
Developmental Genetics of Melanocytes, Institut Curie, CNRS UMR146, 91405, Orsay, France.

Skin cancer and especially melanomas have been consistently increasing in western countries, The incidence is doubling every 12 years.
Epidemiological reasons are quite clear: weather, pollution, ethnical migration and style of life. However, the molecular mechanisms associated with
this transformation are still under investigation. The NRAS/BRAF, p16, PTEN, E-cadherin and B-catenin proteins are certainly involved in the
transformation of melanocytes; specific mutations or mysregulations have been identified in human melanoma biopsies. However their specific roles
during initiation and progression remain vague. In this respect we produced animal models mutated in melanocytes for NRAS, PTEN, E-cadherin
and B-catenin. These proteins affect proliferation, immortalization or migration/invasion at different extents during development and transformation.

BRAF and RAS Signaling in Melanoma: Therapeutic Implications
Richard Marais PhD
The Institute of Cancer Research, 237 Fulham Road, London SW3 6JB, UK

The protein kinase BRAF is mutated in about 50% of human melanomas and its upstream activator RAS is mutated in another 25% of cases. We
have developed mouse models of melanoma driven by BRAF and are examining the effects of BRAF-selective drugs on melanoma cell lines. We
have found that BRAF selective drugs activate MEK-ERK signalling in melanoma cells harboring mutations in RAS. The underlying mechanism
involves BRAF binding to CRAF and CRAF hyper-activation. Kinase-dead BRAF mimics these effects and kinase-dead BRAF and oncogenic RAS
cooperate to drive tumorigenesis in mouse models. These data describe a new paradigm of BRAF driven oncogenesis and have important clinical
implications that will be discussed.

BRaf(V600E) Cooperates with Pten Silencing to Induce Metastatic Melanoma
Martin McMahon (1), David Dankort (1), Anthony Karnezis (1), James You (2), Ron DePinho (2), David Curley (3) and Marcus Bosenberg (3&4)

1. Cancer Research Institute, UCSF/Helen Diller Family Cancer Center
2. Dana Farber Cancer Center

3. University of Vermont Cancer Center

4. Yale University

Mutational activation of BRAF is detected in ~7% of all human malignancies but with a particularly high frequency in melanoma (~65%). The most
common mutated allele, BRAFT1799A, encodes BRAFV60E the expression of which leads to sustained activation of the BRAF—>MEK—ERK MAP
kinase pathway. To better understand the earliest effects of oncogenic BRAFVS0E in cells we generated BRafCA mice carrying a Cre-activated allele
of mouse BRaf. BRafc expresses normal BRaf until recombined by Cre recombinase to express BRafv6%E at normal physiological levels of &
expression under the control of the endogenous promoter and subject to normal patterns of splicing and exon usage. By tissue specific v
expression/activation of Cre recombinase we have developed new mouse models of BRafV6%E-initiated metastatic melanoma. In general,
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lesions. However, these BRaf60%E-induced lesions have an attenuated ability to progress to malignant melanoma unless deliberately combined with
silencing of tumor suppressor genes such as Pten or Ink4a/Arf. Aftenuation of cancer progression may be due to the induction of tumor cell
senescence by mechanisms that remain incompletely described. BRafcA mice also provide a convenient platform for the pre-clinical evaluation of
pharmacological agents that target various signal transduction pathways. To date, we have employed inhibitors of BRAF—>MEK—ERK and PI3'-
kinase—PDK—AKT signaling to assess the importance of these pathways in BRafV6%-induced tumorigenesis. Remarkably, inhibition of these
pathways has striking effects on tumor prevention or regression. However, invariably to date, tumors display rapid recurrence upon cessation of
drug administration. These data suggest that induced expression of oncogenic BRafV600E |eads to the rapid development of melanoma initiating cells
that are resistant to the cytotoxic anti-tumor effects of agents targeted against key signaling pathways within the melanoma cell.

The Co-Regulator SKI Executes Multiple Roles to Augment Melanoma Tumor Progression
Estela E. Medrano, Ph.D.
Baylor College of Medicine, Departments of Molecular and Cellular Biology and Dermatology, Huffington Center on Aging, Houston, TX 77030

The co-regulator SKI, like TGF-J, has dual functions as a tumor suppressor and oncogene. The notion that SKI can function as a tumor suppressor
is based on in vivo data showing that the Ski heterozygous mice display increased tumor formation after treatment with a carcinogen. In contrasts,
the pro-oncogenic role of SKl is associated to its ability to regulate both TGF-1 and -catenin, two critical signaling pathways in cancer biology. SKl is
up-regulated in a disease-progression manner in human melanoma tumors regardless of TGF-0 produced by the tumor microenvironment and/or by
melanoma cells. SKI executes multiple roles as sensor and modifier of TGF-[ signaling. In addition to preventing full nuclear localization of Smad2/3
and tethering C-terminus phosphorylated Smads to transcriptional repressor complexes, SKI promotes the pro-oncogenic trait of the TGF--pathway.
Experimental data comparing side-by-side Smad2 and Smad3 phosphorylations at the C-terminus and linker regions between melanomas with and
without SKI with normal human melanocytes identified Smad3Linker as a major SKI target. Through such mechanism, SKI prevents TGF-I-mediated
downregulation of c-MYC, promotes upregulation of PAI-1 and prevents up-regulation of p21Waf-1. Melanoma cells express multiple SKI isoforms
ranging from 95 to 110 kD. New data suggests that SKI reads, executes and diversifies pro-oncogenic activities in melanoma cells via post-
translational modifications of some of its isoforms.

A Novel Preclinical Model of Spontaneous Metastasis: Prospects for Developing more Effective Therapy for Advanced Cancer

Glenn Merlino', Chi-Ping Day!, John Carter?, Carrie Bonomi2 and Melinda Hollingshead?

TLaboratory of Cancer Biology and Genetics, National Cancer Institute, Bethesda, MD, USA; 2Developmental Therapeutics Program, Division of
Cancer Treatment and Diagnosis, NCI-Frederick, Frederick, MD, USA

The poor predictive power of available preclinical models, including the prevailing subcutaneous human xenografts, is explained in part by their
failure to adequately replicate the clinical setting. Inmunocompromised mice can only reconstitute aberrant tumor-host interactions, and delayed
tumor growth has limited value as a relevant endpoint. To overcome these deficiencies, we have begun to develop rapid preclinical mouse models
that more accurately recapitulate the experience of patients with advanced stages of cancer, focusing on melanoma and non-small cell lung cancer
(NSCLC). We were able to label primary mouse tumor cells with a luciferase-green fluorescence protein fusion gene (Luc/GFP) using lentiviral
vectors driven by either the RNA-Pol2 or FerH promoter. When transplanted into syngeneic C57BL/6 mice, Luc/GFP-labeled B16BL6 melanoma
cells could be monitored by bioluminescence imaging in vivo and GFP-positive cells isolated by FACS. However, we discovered that Pol2-Luc/GFP
labeling, while lower in activity, was more enduring than FerH-Luc/GFP labeling in B16BL6 melanoma cells in immunocompetent mice. While
attempting to set up preclinical models of recurrent metastatic disease we discovered that Lewis Lung Carcinoma (LLC), a well-characterized mouse
model for NSCLC, possessed a number of advantageous properties. LLC tissue, propagated only through serial in vivo transplantation and stably
labeled with Pol2-Luc/GFP to monitor the onset/progression of pulmonary macrometastases, was inoculated subcutaneously in syngeneic mice and
resected upon reaching a predetermined size. Mice were then treated in a setting akin to post-surgical first-line adjuvant chemotherapy using
cisplatin, paclitaxel and/or antiangiogenic agents. As in the clinic these drugs were most effective against progression in combination. However, the
response of metastases to agents could not be predicted from, and often opposed, their effects on standard subcutaneous tumors. Moreover, time to
macrometastasis onset, rather than growth, correlated with both mouse survival and treatment efficacy. We anticipate that this more clinically
relevant model which readily reveals the inadequacies of current preclinical modeling may more accurately predict therapeutic response in late-stage
cancer patients.

The Biology of the Metastatic Phenomenon
Martin C. Mihm, Jr., M.D.
Massachusetts General Hospital, Boston USA

Evidence has been accumulating that the primary tumor prepares the sites of metastases before the actual metastatic event has occurred. This
presentation will review the concept of “seed and soil”. The evolution of this concept, the preparation of the “soil” or metastatic niche, will be
reviewed as well as the dynamic factors of the development of the metastatic sites.
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Phenotypic and Functional Heterogeneity Among Melanoma Cells That is Not Hierarchically Organized
Sean J. Morrison, Mark Shackleton and Elsa Quintana

Howard Hughes Medical Institute, Life Sciences Institute, Center for Stem Cell Biology

Department of Internal Medicine, University of Michigan, Ann Arbor, Michigan, 48109-2216

We recently showed that cells with tumorigenic potential are common in human melanoma (at least 25% of stage 3 and 4 melanoma cells had the
potential to form tumors after transplantation) suggesting that advanced melanoma growth and progression is unlikely to be driven by rare cancer
stem cells (Nature 456:593). We were also unable to find any markers that could distinguish tumorigenic from non-tumorigenic melanoma cells
suggesting that melanoma lacks the obvious hierarchical organization inherent to the cancer stem cell model. We have now more extensively
compared the tumorigenic potential of melanoma cells that differ in their expression of markers that have been suggested to distinguish cancer stem
cells. Despite observing extensive phenotypic heterogeneity among melanoma cells we were unable to detect any differences in tumorigenic
capacity among melanoma cells from multiple patients that differed in the expression of ABCB5, CD133, CD166, L1-CAM, CD49f, A2B5, p75, CD44,
CD54, CD29, MCAM, HNK1, CD49b, CD49d, E-Cadherin, N-Cadherin or c-kit. When transplanted into NOD/SCID l12rg* (NSG) mice only 10
melanoma cells from either the positive or negative fractions of each of these markers readily formed tumors. We therefore remain unable to find any
evidence that melanoma cells are segregated into a hierarchy of intrinsically distinct tumorigenic and non-tumorigenic fractions. Moreover, all
fractions of melanoma cells appear to be able to recapitulate the phenotypic diversity of the tumors from which they are drawn. For example,
irrespective of whether melanomas arose from CD133+ or CD133- melanoma cells they contained similar proportions of CD133+ and CD133- cells.
This suggests that the capacity to recapitulate the phenotypic diversity of primary tumors is not necessarily a unique attribute of cancer stem cells but
rather that many cancer cells can form phenotypically diverse progeny. Finally, we observed significant differences in the growth rates of tumors from
different patients but these differences were not associated with differences in the frequency of cells with tumorigenic potential. This suggests there
are likely to be biologically and clinically important differences among melanoma cells that are not explained by the cancer stem cell model. The
available data suggest that many melanoma cells are capable of contributing to disease progression and that it will not be possible to cure
melanoma by targeting rare populations of cancer stem cells.

ATF2 is Required for Melanoma Development

Ze'ev A. Ronai, Anindita Bhoumik, Vikas Goel, Jason DeHart, 'Wolfgang Breitweiser, Alexey Eroshkin, 2Marcus Bosenberg, 3Lynda Chin and'Nic
Jones

Burnham Institute for Medical Research, La Jolla, CA, USA,

Paterson Institute for Cancer Research, University of Manchester, UK,

2Department of Dermatology, Yale University School of Medicine, New Haven, Connecticut, USA, Department of Medical Oncology, Dana-Farber
Cancer Institute, Boston, MA, USA.

Background: Our studies over the past decade have demonstrated that inhibition of ATF2, using dominant negative expression vectors or peptides
derived from ATF2, effectively blocked melanoma growth and progression in different mouse models.

Methods: To directly assess the importance of ATF2 for melanoma development we have used a mouse model in which ATF2 is transcriptionally
inactivated (ATF2 mutants) in melanocytes.

Results: Crosses of ATF2 mutant mice with the Tyr:N-RasQ6K Inkda’ strain, which develop metastatic melanoma, revealed that only 1/21 mice
developed melanoma compared with 11/21 in the ATF2 WT group and 18/44 in the ATF2 heterozygous group. These findings provide the first
genetically-based evidence for ATF2’s requirement for melanoma formation. These observations suggest that ATF2 functions as an oncogene in
melanocytes and promotes melanoma development. To identify genes that are regulated by ATF2 and may contribute to melanoma development we
have assessed changes in gene expression profiles among melanocytes obtained from WT and mutant ATF2 mice. This analysis revealed that
expression of MITF, which is playing a key role in melanocyte pigmentation, is regulated by ATF2. Analysis of MITF expression in the skin of WT and
mutant ATF2 mice confirmed a two-fold difference in MITF expression. Luciferase marker gene, driven by MITF promoter, further revealed ATF2-
dependent transcription that is mediated via the CRE site. CHIP analysis identified ATF2 localization on the MITF promoter together with ATF1 and
CREB. Intriguingly, while ATF2 negatively regulates MITF transcription in melanocytes it positively regulates MITF in melanoma cell lines suggesting
a switch in ATF2-dependent regulation of MITF during melanocyte transformation. The implication of ATF2-dependent regulation of MITF
transcription will be discussed.

Neal Rosen, MD, PhD
Memorial Sloan-Kettering Cancer Center
New York, NY, USA
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Cell Transfer Therapy for Patients with Metastatic Cancer
Steven A. Rosenberg, M.D, Ph.D.
National Cancer Institute, Bethesda, MD, USA

In the past two decades immunotherapy approaches have been shown to be effective for the treatment of selected patients with metastatic cancer.
The administration of interleukin-2 or a monoclonal antibody administration of in vitro expanded autologous anti-tumor T against CTLA-4 can mediate
regression of metastatic melanoma in about 15% of patients. The cells plus IL-2 following a lymphodepleting chemotherapy results in objective
regressions in 50% of patients with metastatic melanoma. In a recent trial adding total body irradiation to the preparative regimen an objective
response rate of 72% was seen including 32% of patients with a complete response, all but one ongoing beyond two years'2. T cells capable of
mediating these regressions have been used to identify dozens of human cancer antigens3. Recently gene therapy approaches that utilize the
transduction of genes encoding anti-tumor T cell receptors has resulted in objective cancer regressions#5. This latter approach is now being applied
to the immunotherapy of patients with common epithelial cancers.
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Mutational Analysis of the Melanoma Genome
Yardena Samuels, Todd D. Prickett, Neena S. Agrawal, Lavanya H. Palavalli, Xiaomu Wei', Kristin E. Yates, Jimmy C. Lin, John Wunderlich, Julia C.
Cronin, Pedro Cruz, NISC Comparative Sequencing program and Steven A. Rosenberg

Metastatic melanoma develops through acquired mutations in cancer genes. To date, a handful of genes are known to acquire mutations and
contribute to melanoma progression, however, many more remain to be discovered. Comprehensive cancer genome sequencing can identify
recurring genetic alterations that will generate fundamentally new, targeted approaches to the diagnosis and treatment of melanoma, enabling a
more personalized approach, based on gene mutation profiles of each patient’s tumor.

Matrix Metalloproteinases (MMPs) are proteolytic enzymes that degrade components of extracellular matrix and basement membranes. MMPs have
been associated with cancer metastasis, and small molecule inhibitors of MMPs were tested as potential anticancer agents. However, clinical trials
using these inhibitors showed no effect and, occasionally, accelerated tumor growth suggesting that some MMPs can have an anti-tumor role. We
systematically addressed these issues by a comprehensive mutational analysis of the MMP gene superfamily in melanoma. The analysis of the
MMP gene superfamily identified somatic mutations in 30% of melanomas. Five mutations in one of the most commonly mutated genes, MMP-8,
reduced MMP enzyme activity. Expression of wild-type but not mutant MMP-8 in human melanoma cells inhibited growth on soft agar in vitro and
tumor formation in vivo, suggesting that wild-type MMP-8 has the ability to inhibit melanoma progression. This is the first study that shows that a
large portion of melanoma patients have somatic mutations in MMP genes and that these mutations affect MMP activity. These findings emphasize
the need to test the role of each MMP in an individual manner and to precisely define its functional role in cancer.

To further genetically evaluate therapeutically relevant gene families, we performed a mutational analysis of the Protein Tyrosine Kinase (PTK) gene
family in cutaneous metastatic melanoma. This study identified 30 somatic mutations in the kinase domain of 19 PTKs. The entire coding region of
these 19 PTKs was further evaluated for somatic mutations in a total of 79 melanoma samples. Our analysis revealed novel somatic mutations in
ERBB4 in 19% of melanoma cases. To evaluate the functional consequences of ERBB4 mutation, we cloned seven mutations that affect conserved
residues and are located in close proximity to EGFR mutations described in other tumor types and examined their kinase activity. All seven missense
mutations were found to increase ERBB4 intrinsic kinase activity and transform NIH 3T3 cells as well as human melanoma cell lines. Melanoma cells
expressing mutant ERBB4 exhibited reduced cellular proliferation after shRNA-mediated knockdown of ERBB4 or treatment with the FDA approved
pan-ERBB inhibitor lapatinib. Collectively, our results suggest that melanoma cells harboring mutant ERBB4 are “oncogenically addicted” and that
melanoma patients harboring ERBB4 mutations may benefit from therapy directed at mutant ERBB4.
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The Biology of MicroRNAs

Phillip A. Sharp
Koch Institute, MIT, Cambridge, MA 02139

MicroRNAs are thought to control the expression of half of all human genes. These small RNAs regulate expression post-transcriptionally at the
stages of translation and mRNA stability. The specificity of regulation by microRNAs appears to be primarily mediated by nucleotides 2-8, “seed
region”, that pair with sequences in the 3UTR of mRNAs. Changes in the levels of microRNAs are frequently observed during malignant
transformation. Generally, the levels of microRNAs decrease during development of cancer and in fact cells devoid of microRNAs are capable of
tumor formation. However, in a few cases overexpression of certain microRNAs clearly contributes to the growth of tumor cells. MicroRNA regulation
has been related to the robustness of systems controlling development and cell viability under stress conditions. Recent data indicate that the degree
of gene regulation by microRNA changes under stress conditions. Further, under these conditions Argonaute proteins that bind microRNAs are
targeted to stress granules in the cytoplasm and that synthesis of poly (ADP-ribose) is involved in this process.

Testing Cancer Therapies in Genetically Engineered Models of Melanoma
Norman E. Sharpless,
The University of North Carolina, Chapel Hill, NC

Genome-wide expression and sequencing studies of tumor specimens now rapidly identify oncogenic pathways (“targets”) that are recurrently
activated in human cancers. Likewise, advances in medicinal chemistry have allowed for the generation of small molecule inhibitors of these
pathways/targets with impressive facility. Despite these advances in the identification and drugging of targets, the number of new anti-cancer
compounds that make it into standard clinical practice remains woefully low. This is, in part, due to the inability of preclinical testing to weed out
ineffective compounds. Due to this poor predictive ability of preclinical models potential drugs are vetted in human clinical trials where more than
90% fail at the most costly stages of development. To address these needs we have established the UNC Mouse Phase | Unit (MP1U) for the
medium-throughput testing and validation of novel cancer therapies in genetically engineered murine models (GEMMs). This effort depends on the
use of modern techniques from murine genetics to engineer highly faithful and tractable models of autochthonous human cancers and genomic
analyses to more precisely link GEMMs to their appropriate human subtype counterpart. Meeting the goals of the MP1U has required the
establishment of a significant infrastructure that includes systems for the longitudinal analysis of tumors including a rigorous definition of response
and sophisticated small animal imaging. Additionally, we have developed state-of-the-art pharmacologic capabilities to assure that the agents are
used in pharmacologically realistic doses and to monitor the relationship between drug exposure and response and drug-drug interactions when
novel combinations are tested. Through a combination of aggressive and flexible partnership with industry coupled with rapid and high-quality
custom compound synthesis, we have largely solved one of the greatest challenges facing the testing of novel therapeutics in GEMMs, namely
compound availability. With this infrastructure in place we have begun the screening of novel anti-cancer agents in GEMMs of melanoma and other
cancers, alone and in combination, and to identify those compounds whose activity is significant, specific and with acceptable toxicity profiles. | will
discuss the melanoma models currently in use in the MP1U and our therapeutic efforts to date in these models.

PD-1, PD-L1 and Their Ligands: Regulating the Balance Between T Cell Activations and Tolerance

Arlene H. Sharpe
Departments of Pathology, Harvard Medical School, and Brigham and Women'’s Hospital

Pathways in the B7:CD28 family provide signals that regulate the activation, inhibition, and fine-tuning of T cell responses. The B7-1/B7-
2:CD28/CD152(CTLA-4) pathway is the best-characterized T cell costimulatory pathway. The B7:CD28 family has expanded to include other
costimulatory and inhibitiory receptors, including PD-1, which is inducibly expressed on the surface of T cells. PD-1 interacts with two B7 family
members, PD-L1 [B7-H1; CD274] and PD-L2 [B7-DC; CD273], which have distinct expression patterns. PD-L1 is broadly expressed on
hematopoietic and non-hematopoetic cells whereas PD-L2 is inducibly expressed mainly on DCs and macrophages. The PD-1:PD-L pathway
regulates the balance between stimulatory and inhibitory signals needed for effective anit-microbial responses and the maintenance of self-tolerance.
The multiple checkpoints at which the PD-1:PD-L pathway regulates peripheral T cell tolerance will be discussed. PD-1-PD-L interactions are
important during the initial phase of activation and expansion of self-reactive T cells. Interations between PD-1 and PD-L1 also inhibit self-reactive T
cells. Interactions between PD-1 and PD-L1 also inhibit self-reactive T cell effector function during antigen re-encounter. Out bone marrow chimera
studies have shown the PD-L1 on non-hematopoietic cells mediates tissue tolerance, controlling the intensity of T cell effector responses in non-
lymphoid organs and shielding tissues from potentially pathogenic self-reactive T cells and immune-mediated tissue damage. In addition, our recent
studies point to a key role for PD-L1 in controlling regulatory T cell function.

A number of studies have suggested additional receptors for PD-L1. We have found that PD-L1 and B7-1 bind to each other with an affinity greater
than the affinity of B7-1 for CD28, but less than the affinity of B7-1 for CTLA-4. This interaction is restricted to B7-1 and PD-L1. B7-2 does not interat
with PD-L1, nor does PD-L2 interact with B7-1. Both biophysical and cell based assays demonstrate that this interaction is functionally significant.
The effects of this pathway on T cell responses will be discussed. These findings add an additional dimension to the immunoregulatory functions of
pathways within the B7:CD8 family.
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Immunologic and Regulatory Effects of Vaccine Adjuvants Systemically and at the Site of Multipeptide Vaccines
Craig L. Slingluff, Jr.,
University of Virginia

Melanoma vaccines have been associated with major regressions in about 3-5% of patients with advanced measurable disease, and this low
response rate has diminished enthusiasm for existing vaccines as stand-alone therapy for melanoma *. Negative results have also been obtained in
multiple phase Ill clinical trials with varied types of melanoma vaccines. However, recent data reveal a survival advantage with a cancer vaccine in
prostate cancer (Sipileucel-T, Dendreon) and increase clinical response to IL-2 in melanoma when combined with a peptide vaccine 2 These
observations suggest that vaccines may in fact offer clinical benefit.

Furthermore, the effector mechanisms of high-dose IL2, anti-CTLA4 therapy, and adoptive T cell therapy all include CD8 T cell function. Itis
possible that these agents may mediate effects via other mechanisms, but it is probable that the main antitumor effect of these therapies is mediated
through T cells reactive to melanoma antigens. Thus, successes of these therapies are proof-of-principle for the power of the human immune
system to reject melanoma, probably through effects of CD8+ and/or CD4+ T cells. The goal of melanoma vaccines is to induce similar therapeutic
T cell effector function in vivo.

We have also evaluated whether vaccinating with peptides on dendritic cells was more immunogenic than vaccinating with peptides plus IFA, and
found that the latter was markedly more immunogenic.® Those studies used monocyte-derived dendritic cells cultured without a specific maturation
step; however, a recent trial using cytokine-matured dendritic cells further supported this finding of the superior immunogenicity of peptides plus IFA.4
We have explored the use of peptide vaccines for melanoma and multiple combination immunotherapies incorporating these vaccines using multiple
peptides from melanocytic differentiation antigens (MDAs) and cancer-testis antigens (CTAs), combined with an incomplete Freund’s adjuvant. A
mixture of 12 such peptides, restricted by HLA-A1, A2, or A3 (12MP) has induced immune responses in 70-85% of patients vaccinated, when
evaluated in the peripheral blood, and in 100% of patients when evaluated also in a vaccine draining node (sentinel immunized node, SIN).56
Similarly, a mixture of 6 helper peptides from MDA and CTA (6MHP) was immunogenic in 57% of patients when evaluated in the peripheral blood
and in 81% of patients evaluated also in the SIN. 7 The latter vaccine approach using melanoma helper peptides was associated with durable
clinical regressions in 2 of 17 evaluable patients (12%) and with durable stable disease in 2 additional patients (sum of durable SD and PR = 24%). 7
We have evaluated whether the immunogenicity of multipeptide vaccines can be increased by combination with cytokines, dendritic cells, or
chemotherapy. Despite murine data to support the positive effects of systemic low-dose IL-2 on vaccine immunogenicity, we found that systemic
administration of low-dose interleukin-2 decreased immunogenicity; however, there was an interesting trend to improved disease-free survival when
IL-2 was administered in a delayed fashion.8 Additional studies suggest chronic administration of low-dose IL-2 induces a Th2 dominant systemic
environment, which, in addition to increasing CD4*CD25NFoxP3*, T cells may partially explain of this negative effect on vaccine immunogenicity.®
However, the course of low-dose IL-2 also induced autoimmune toxicities that suggest the possibility of more complex immune alterations. 0
GM-CSF has been identified as a useful vaccine adjuvant in murine models, 112 and we have incorporated it in most of our prior vaccine trials, but a
recent randomized trial of multipeptide vaccine plus IFA, with or without GM-CSF revealed that the inclusion of GM-CSF significantly decreased the
both CD4 and CD8 T cell responses to peptides in the vaccine, in peripheral blood.6

Most recently, we have been testing whether combination of melanoma helper peptides (6MHP) and the 12 Class | MHC restricted peptides 12MP,
in IFA, could improve the magnitude and persistence of T cell responses. This question is being studied in the adjuvant setting, in conjunction with
the question of whether pretreatment with low-dose cyclophosphamide may augment immunogenicity of vaccines. Preliminary data from this trial
should be available at the time of this meeting. Additional data from a study through ECOG (E1602) will be available in the next year about the
effects of this combination in the setting of advanced melanoma.

Most of the clinical trials summarized above have resulted in findings that combination immunotherapies tested thus far have been less immunogenic
than vaccine alone, and that a simple adjuvant can induce immune responses in a large majority of patients. However, it is increasingly clear that
immune regulation and tumor-associated immune suppression can limit melanoma-reactive T cell responses. We have found, as others have, that
some immune responses to vaccination are transient. Thus, we have directed our attention to understanding molecular and cellular events in the
vaccine site microenvironment, which is not well characterized thus far.

We have found that vaccination with peptides in IFA (with or without GM-CSF) can induce superficial dermal aggregates of B-cell, T-cells, and
mature (CD83* DC-LAMP*) dendritic cells, with variable degrees of organization, suggesting possible early lymphoid neogenesis at the vaccine site.
This is further suggested by the fact that these cellular aggregates can form around blood vessels expressing peripheral node addressin (PNAd),
which is characteristic of high endothelial venules in normal lymph nodes. The T cells that accumulate at these vaccine sites include both dividing
cells (Ki67+) and putative regulatory T cells (FoxP3*CD4+). Thus, we are interested in whether this vaccine site microenvironment has a role in both
T cell activation and regulation of the immune response. More recent work suggests that over time, there is an influx of both T-bet* and GATA3* T
cells with time dependence that may alter the Th1/Th2 balance over time, and that with repeated immunization there is both an increase in T cell
infiltration and also an accumulation of myeloid cells and eosinophils, as well as FoxP3* cells.

We propose that future studies of vaccine adjuvants may well be most effective at defining optimal combination approaches if the vaccine site
microenvironment is studied, in addition to evaluation of peripheral T cell responses to the vaccines.
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Targeted Activation of Autophagy Programs in Melanoma Cells
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Rodriguez-Peralto
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2Department of Dermatology and 3Department of Anatomical Pathology, Hospital Universitario Doce de Octubre, Madrid, Spain.

Melanoma progression is invariably associated with the acquisition of multiple defects in apoptotic pathways. This knowledge provides the platform
for rational drug design. However, genetically targeted therapies have not yet been proven effective in vivo. Therefore, we hypothesized that
compounds that exacerbated this endogenous autophagy could lead to the depletion of key cellular organelles and ultimately conclude in cell death.
Intriguingly, melanomas were found to be able to sustain an additional accumulation of autophagosomes by multiple chemotherapeutic agents. A
particular example of effective autophagy inducers, but poor melanoma killers was the Sonic Hedgehog pathway inhibitor cyclopamine. These
results were surprising as cyclopamine had not been previously linked to endodegradative processes. Further screenings were performed to identify
novel agents able to switch autophagy from survival to cell. These studies uncovered an expected cytotoxicity of nanocomplexes of the dsSRNA
mimic polyinosine-polycytidylic acid (pIC) and the polycation polyethyleneimine (PEI). Comprehensive analyses of stress responses combined with
RNA interference and time-lapse microscopy, identified key differences in the mode of action of cyclopamine and [pIC]PE!. Although both compounds
led to the generation of autophagosomes, [pIC]FE! (but not cyclopamine) promoted their resolution by fusion to lysosomes. Moreover, [pIC]PE! was
unique in its ability to deregulate the endosomal machinery, and in parallel, engage cytosolic dSRNA sensors to activate the pro-apoptotic protein
NOXA. Interestingly, this dual activation of autophagy and apoptosis by [pIC]FE! resulted in an effective antitumor activity in various mouse melanoma
models. These results illustrate the power of comparative studies of drug response to identify new points of vulnerability of melanoma cells. In
particular, our data provides proof-of-principle for crosstalks between cytosolic dsRNA helicases, endo/lysosomes and apoptotic modulators that can
be exploited therapeutically.

The Need for a Multidimensional Approach of Melanoma Biomarkers

Alan Spatz, MD
Jewish General Hospital & McGill University, Montreal, QC, Canada

Cutaneous melanoma biomarkers represent a paradox. Some of the most reliable prognostic biomarkers in solid tumors were discovered in the
melanoma field in the 70’s but very little is known about their biological significance. It is likely that the strongest prognostic biomarkers are
surrogates of key biological events. Therefore understanding these correlations is an important objective of translational research. The definition of

melanoma, as well as other cancers, is operational and flexible. In many instances the diagnosis is based on the degree of deviation from the “ideal” \O
benign counterpart and it is assumed that the morphological deviation reflects the risk continuum. Therefore, there is a permanent and fluid overlap =y

between diagnostic, prognostic and sometimes predictive biomarkers. This presentation suggests it is time to replace single measurements and
clusterization based on biomarkers breakpoints with multidimensional continuous variables in order to build out tools to generate multidimensional

Page



data and platforms so that scientists coming from different fields can better work to integrate and share high-quality data in the pre-competitive
setting and generate new probabilistic causal models.

Jeffrey Sosman, MD
Vanderbilt-Ingram Cancer Center
Nashville, Tennessee

Evolution of the Cancer Genome
Michael Stratton, MD, PhD
The Welcome Trust Sanger Institute, Cambridgeshire, United Kingdom

All cancers carry somatically acquired changes in their genomes. Some, termed “driver” mutations, are causally implicated in cancer development.
The remainder are “passengers”, and bear the imprints of mutational processes operative during cancer development. Following the advent of
second generation sequencing technologies the provision of whole cancer genome sequences has become a reality. These sequences will include
comprehensive catalogues of somatic mutations, including point mutations, rearrangements and copy number changes and will provide insights into
the evolutionary processes underlying the development of individual human cancers including the factors generating variation and the forces of
selection. These insights will form the foundation of our understanding of cancer causation, prevention and treatment in the future.

Modulating Antitumor Immunity through Checkpoint Blockade: B7-H1/PD-1 Interactions
Suzanne L. Topalian®, Drew M. Pardoll?, Julie R. Brahmer2 and Lieping Chen?
Departments of Surgery! and Oncology?, Johns Hopkins University School of Medicine, Baltimore, MD

Malignant cells display altered surface molecular signatures distinguishing them quantitatively and qualitatively from their normal counterparts. Such
modifications may facilitate tumor progression by regulating interactions between tumor cells and immune cells in the tumor microenvironment.
Central to the ability of cancer cells to evade immune destruction is the immunoglobulin-like molecule B7-H1 which was discovered by the Chen
laboratory and found to be constitutively expressed by melanomas and many other human tumors including lung, kidney, colon and ovarian cancers.
Expression of cell surface B7-H1 can be upregulated by proinflammatory stimuli such as interferons as well as activated oncogenic pathways such
as AKT. B7-H1 acts as a ligand for its receptor, programmed death-1 (PD-1), which is normally expressed on activated T cells and delivers an
inhibitory signal to suppress immune responses. The mechanisms underlying B7-H1/PD-1-mediated immunosuppression include induction of
apoptosis, anergy and exhaustion of recently activated effector or memory T cells. Based on findings of high in vivo B7-H1 expression in human
cancers as well as the observation that TIL can express high PD-1 levels in situ, multicenter clinical trials of fully human blocking antibodies against
PD-1 and B7-H1, sponsored by Medarex Inc., have been undertaken. In the first phase I/l trial of anti-PD-1 (MDX-1106), 39 patients with treatment-
refractory advanced melanoma, NSCLC, RCC, colon cancer or prostate cancer, were treated with intermittent (every 1-3 month) escalating doses.
Durable PR’s were observed in 2 patients and lesional tumor regressions in 3 patients on this trial, and no dose-limiting toxicities occurred after a
single dose of anti-PD-1. Based on these results as well as correlative in vitro assays defining the B7-H1/PD-1 axis as a promising target for cancer
therapy, a follow-up phase I/l trial of biweekly anti-PD-1 administration and the first-in-human trial of anti-B7-H1 (MDX-1105) have been initiated.

Using Biolntelligence to Search the Skin Cancer Genome: Knowledge Recovery
Efforts to Move Towards Precision Medical Genomics (PMG)

J.M. Trent1, A. Sekulic2, S. Mousses1, S.Y. Kim1,3, B. Nickoloff4, G. Hostetter1, S.
Savage1, J.G. Einspharb, A. Prasad6, P. Sagerman6, M.R. Pittelkow7, D.S. Alberts5, M.
Klass, J. Kiefer1, D. Von Hoff1 ,M. Bittner

1Translational Genomics Research Institute, Phoenix, AZ; 2Mayo Clinic College of
Medicine, Scottsdale, AZ; 3Arizona State University 4Loyola University College of
Medicine, Chicago, IL; 5Arizona Cancer Center, University of Arizona, Tucson, AZ;
6Southern Arizona Veterans Affairs Health Care System, 7Mayo Clinic College of
Medicine, Rochester, MN; 9Caris Diagnostics, Phoenix, AZ.

There is a profound difference between employing approaches for genomic profiling in discovery research, and actually extending this information
towards direct medical applications. One major barrier to clinical implementation of molecularly informed therapeutic decisions (we term ‘Precision
Medical Genomics [PMG]) is the unmet need for a new conceptual frameworks for recovering, understanding and translating potentially useful
information from a single genome. Our belief is that increasingly we will need to expand the wide spectrum of scientific strategies, bioinformatic
approaches, IT tools and knowledge resources currently all focused to support discovery research, towards the more knowledge intensive
interpretive requirements for recovering clinically useful insights from an individuals genome. This presentation will use for illustration three
independent studies to articulate how combining a translational engineering approach and biointelligence, surrounding interpreting genomic
information from an individual case (n=1 studies) differ from those of traditional research goals in genomic studies. The main intent of the
presentation is to contrast the fundamental conceptual differences that distinguish ‘research’ to discover generalized knowledge from ‘search’ to
recover individualized knowledge. The three studies to be presented include 1) a description of our finding that inositol polyphosphate-5-
phosphatase (INPP5A) expression is frequently reduced in squamous cell carcinoma (SCC) of the skin; 2) A study to identify novel biomarkers in
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melanoma based on the mathematical development of potential “canalizing (master) genes” controlling a host of other genes within a given biologic
context. New data will be presented on the ability of a single biomarker when processed across clinical specimens delivering enhancement over
current practice in personalized prediction of melanoma progression risk; and finally 3) a brief discussion of pioneering proof of concept clinical
efforts to bring the strategy of PMG into practice by using molecular profiling to inform therapeutic options. Critical to pragmatically deployment of this
paradigm is to ensure that the primary purpose for applying genomic profiling, and the subsequent search to recover useful insights from that
individual genome, is focused on brining benefit to the individual being profiled. Work sponsored in part through NIH — CA- 2P01 CA27502-28.

Genetic Risk Markers in Melanoma: from Point Mutations to Patients
Hensin Tsao, MD, PhD
Massachusetts General Hospital, Boston, Massachusetts

From the earliest reports of melanoma-prone families to the recent harvest of melanoma risk single nucleotide polymorphisms (SNPs) the etiology of
cutaneous melanoma has been a delicate balance of genetic and environmental inputs. As Genome Wide Association Studies (GWAS) uncover
crucial elements in the pigmentary pathway which afford risk a melanoma susceptibility profile is now within the reach of investigators and clinicians
alike. Tremendous challenges, however, still remain in personalizing melanoma care especially as it pertains to risk assessment and prevention.
How do we enhance the phenotype-based risk assignment with the new genotype-based analysis? Will statistical significance translate into clinical
significance? Is there a role for genetic testing of high risk loci? And, possibly most importantly, is the medical community at large sufficiently
trained in genetic literacy to formulate an opinion, pose questions, apply judgment and effectively leverage the rapid scientific gains of the past
decade into patient gain? This lecture will review the latest updates in our understanding of melanoma predisposition and provide a dermatologist's
perspective on the future of genomic medicine in this disease.

UV Exposure and Melanoma Risk
Margaret A. Tucker,M.D.
Genetic Epidemiology Branch, National Cancer Institute

Background: Although sun or UV exposure is generally recognized as an important risk factor for melanoma measuring UV exposure is
problematic. Sun exposure will always be the dominant source of UV exposure in most humans, including those with artificial UV exposure. The
development of melanoma is the result of both host susceptibility (e.g., pigmentation characteristics and nevi) and exposure to UV.

Methods: We conducted a clinic-based case-control study of newly diagnosed individuals with invasive melanoma in two medical centers, the
University of Pennsylvania and the University of California, San Francisco. Controls were selected from outpatient clinics with similar catchment
areas as the pigmented lesion clinics. All study subjects underwent extensive cutaneous phenotyping, nevus evaluation and quantification and an in
person interview to obtain risk factor information. Data are available for 718 non Hispanic whites with first primary melanoma and 945 controls.
Results: Sun and UV exposure patterns differed by age, gender and tanning ability. Individuals who tanned well spent much more time outdoors.
Risk of melanoma was related to lifetime residential average ambient UV exposure, time outdoors, sunburns and other UV exposure. The results will
be discussed in the context of recent publications.

Conclusion: Individuals at increased risk of melanoma are identifiable and could be targeted for interventions to try to decrease UV exposure.

Screening for Melanoma

Martin A. Weinstock, MD, PhD
Dermatoepidemiology Unit, VA Medical Center
Providence, Rhode Island, USA

Melanoma is a problem of major public health importance and screening for melanoma offers great potential for reducing deaths. Indeed, recent
trends demonstrate increased incidence in young and old age groups which underscores the importance of reducing case-fatality through early
detection. Although we have not seen an overall increase in mortality rates from melanoma we have not seen an overall decrease in rates either
and there is little evidence of progress in early detection in recent years. The techniques that have been developed in the past 20 years, and which
are being used to a degree, include dermoscopy, photography, and computer-aided diagnosis. The use of these may not yet be sufficiently
widespread to have a major impact on population-based trends. A key issue is that thorough skin self-examination is still generally not performed,
and that clinician full-body skin examination is also still generally not performed. If no one looks carefully at the skin the best melanoma recognition
techniques in the world will be of limited effectiveness. The lack of scrutiny of the skin is supported by the U S Preventive Services Task Force
guidelines, recently revised, that fail to recommend clinician skin examination or skin self-examination. The need to accumulate evidence to justify
stronger recommendations is pressing. Some evidence has recently been published but more is needed.

Page 1 8



Correlative Immunologic Results of Compassionate-use Trial of Ipilimumab in Advanced Melanoma at MSKCC
Jedd D. Wolchok, MD, PhD
Memorial Sloan-Kettering Cancer Center (MSKCC)

Background: Ipilimumab (ipi) is a monoclonal antibody which antagonizes cytotoxic T lymphocyte antigen (CTLA-4), a negative regulator of the
immune system. We report on advanced refractory melanoma patients treated on a trial of compassionate-use ipi at the Memorial Sloan-Kettering
Cancer Center.

Materials and Methods: Eligibility criteria included stage Il (unresectable) or stage IV melanoma. Patients had experienced progressive disease to
at least one prior systemic therapy except for those with ocular primary tumors who were required to have local control of their disease. Patients with
primary ocular or mucosal melanomas were eligible as were those with brain metastases. Patients received ipi 10 mg/kg every three weeks for four
induction doses. Those patients with evidence of clinical benefit (CB) at Week 24 — complete or partial response (CR or PR) or stable disease (SD)
as defined by modified WHO criteria — then received maintenance ipi every 12 weeks.

Results: 53 patients were enrolled with 51 evaluable (one was lost to follow-up after one ipi treatment while the other received chemotherapy
between ipi treatments). The median age of patients was 62 years (range, 38-86 years). Sixty four percent (64%) of patients were male and most
had an excellent performance status (85% with ECOG status 0-1). Twenty five (25%) of patients had an abnormally elevated lactate dehydrogenase
(LDH) level <2x the upper limit of normal (ULN) and thirty two (32%) had a baseline LDH >2x the ULN. Grade 3/4 immune-related adverse events
(irAEs) were noted in 29% of Patients with the most common irAEs being pruritus (43%), rash (37%) and diarrhea (33%). The response rate
(CR+PR) was 12% (95% Cl: 5%, 25%) while 29% had SD (95% Cl: 18%, 44%). Median progression-free survival was 2.5 months while median
overall survival (OS) was 7.2 months (95% CI: 4.0, 13.3). Patients with grade 3/4 irAEs appeared to have improved Week 24 CB rate. Patients with
an absolute lymphocyte count (ALC) >1,000/uL (33/41 patients) after two ipi treatments (week 7) had significantly improved CB rate (45% versus
0%, p=0.02) and median OS (11.9 versus 1.4 months, p<0.001) compared to those with an ALC <1,000/uL (8/41 patients). Six and 12 month OS
were 75% vs. 0% and 47% vs. 0% when stratified by week 7 ALC. This association remained significant when controlled for baseline LDH level.
Other novel immunologic correlates were explored including immunity to the NY-ESO-1 cancer testis antigen and alterations in T cell phenotype,
specifically up-regulation of inducible costimulator (ICOS).

Conclusion: Our results confirm that ipi is clinically active in patients with advanced refractory melanoma. The ALC after two ipi treatments appears
to correlate with CB and OS and should be prospectively validated. Immunity to NY-ESO-1 can be induced or enhanced by CTLA-4 blockade and
serologic response to this prototypical antigen correlates with a higher likelihood of clinical benefit.

Adoptive T Cell Therapy of Melanoma: Intrinsic and Extrinsic Factors Modulating Persistence and Efficacy
Cassian Yee, YongQing Li, Herschel Wallen, Naomi Hunder and John Thompson
Fred Hutchinson Cancer Research Center and University of Washington, Seattle, WA

Adoptive T cell therapy involving the use of ex vivo generated antigen-specific T cells provides a promising approach to cancer immunotherapy. It
has become increasingly apparent that anti-tumor efficacy using adoptively transferred T cells is linked to their duration of in vivo persistence and
this persistence is dependent on intrinsic and extrinsic factors. Strategies to enrich for an effector cell with enhanced intrinsic replicative capacity and
define an optimal conditioning regimen that provides positive benefit without serious toxicities are being evaluated in preclinical and clinical studies.
We address some of these issues using a clinical model designed to rigorously evaluate the influence of a given conditioning regimen on adoptively
transferred T cell clones in humans. Patients with metastatic melanoma were treated with high-dose cyclophosphamide CD8+ T cells targeting
melanocyte differentiation antigens at does of 101%/m2 and a 14 day course of low-dose IL-2. In vivo T cell persistence up to 10 months in some
cases was observed as was clinical responses in several patients with refractory disease including a durable complete response.

Intrinsic properties influencing the duration of in vivo persistence of adoptively transferred CD8 and, in a separate study, CD4 T cell clones were also
analyzed and will be presented in detail. Future studies designed to include combined modality therapy will exploit the results of these trials which
afford the opportunity to rigorously examine individual factors impacting persistence and anti-tumor efficacy.
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UVB-Induced Inflammatory Microenvironment Promotes Melanocyte Survival and Melanoma Susceptibility
M. Raza Zaidi', Edward De Fabo#, Sean Davis?, Cari Graff-Cherry®, Teresa Hawley*, Lionel Feigenbaums, Elaine Fuchs8, Thomas Hornyaks, Heinz
Arnheiter®, Giorgio Trinchieri®, Frances Noonan?3, Paul Meltzer and Glenn Merlino'.

TLaboratory of Cancer Biology and Genetics, 2Genetics Branch, 3Dermatology Branch, National Cancer Institute, Bethesda, MD, USA., “George
Washington University Medical Center, Washington, DC, USA., 5Laboratory Animal Sciences Program, 8Cancer and Inflammation Program, NCI,
Frederick, MD, USA., 7National Institute of Neurological Disorders and Stroke, Bethesda, MD, USA., 8Rockefeller University, New York, NY, USA.

Ultraviolet radiation (UV) is a major risk factor for melanomagenesis but the underlying mechanisms are not well understood. We have generated a
novel genetically engineered mouse model that expresses green fluorescent protein (GFP) in melanocytes specifically in a doxycycline-regulated
manner allowing us to study melanocytes within their natural microenvironment. Using this mouse model we have shown that neonatal UVB
irradiation, but not UVA, induces melanocyte activation resulting in proliferation and migration towards the epidermis. Skin melanocytes were isolated
via GFP-aided sorting 1 day and 6 days after in vivo irradiation of one day-old neonatal mice. Microarray analysis showed upregulation of a distinct
Interferon-induced gene expression signature in melanocytes at 6 days post UVB irradiation only but not from any post UVA irradiation time points.
Antibody-mediated systemic blockade of Interferon-gamma (Ifng) eliminated the UVB-induced melanocyte activation. The source of Ifng was found
to be a subset of macrophages that infiltrate the skin after UVB, but not UVA, irradiation. These macrophages enhanced the growth of tumors when
admixed with a mouse melanoma cell line and transplanted subcutaneously into syngeneic FVB/N mice. The admixed tumors showed significantly
less apoptosis than the control tumors indicating activation of survival pathways in melanocytes. Finally, a human melanoma tissue array
demonstrated the presence of Ifng-secreting macrophages in 70% of tumors. We conclude that Ifng is a critical signaling component of the UVB-
induced pro-tumorigenic inflammatory microenvironment of the skin and defines melanocytic behavior by enhancing cellular survival.

Identification of the SETDB1 Histone Methyltransferase as a New Oncogene in Melanoma
Leonard I. Zon#, Judit Jane-Valbuena, Audrey Uong, Laura Turner, Fabrizio Ferre, William Lin, Levi Garraway, Craig Ceol*, Yariv Houvras*
* These authors contributed equally to this work. #Presenter

Cancer is initiated and maintained by successive genetic alterations that lead to enhanced tumor development, coupled with invasion and
metastasis. In a variety of solid tumors, genomic copy number is a major mechanism of such modulation. Human melanoma is associated with
copy number gain at specific genomic loci, and yet most of the genes in these intervals that participate in melanoma have not been molecularly
defined. Here, we have developed a novel strategy to test large numbers of genes within these intervals for their effect on melanoma progression.
This approach utilized a zebrafish strain that reliably forms melanomas due to expression of BRAFVEE, an oncogenic variant found in roughly half of
all human melanomas, coupled with a loss-of-function allele of p53. When the BRAFV60E transgene and p53 mutation are put into a melanocyte-
deficient mitfa mutant background, melanoma formation is completely suppressed. Injection of a rescuing mitfa minigene into BRAFV600E;p53; mitfa
mutants leads to mosaic rescue of melanocytes and subsequent melanoma. Tumors arise at 3 to 4 months of age at a reproducible rate. We
developed a plasmid vector called miniCoopR that harbors the mitfa minigene and a cassette with the mitfa promoter driving cDNAs of interest. This
vector allows for the testing of candidate genes in regions of genome amplification in human melanoma. We examined all genes in the 1921 region
that are recurrently amplified and overexpressed in human melanoma. Our screen identified SETDB1, an H3K9 histone methyltransferase, as the
sole gene in the 1921.3 interval that cooperates with BRAFV600E;p53-- to increase the rate of tumor formation. Human melanoma lines with amplified
SETDBL1 have tri-methylation of H3K9 on Western blot analysis, but lines with the lowest level of SETDB1 lacks H3K9 tri-methylation. This suggests
that SETDB1 is the major H3K9 histone methyltransferase for tri-methylation in melanoma cells. Knockdown of SETDB1 in human melanoma cells
with high or intermediate level of SETDB1 decreases cell proliferation. This study demonstrates that screening candidate oncogenes using this
whole animal vertebrate zebrafish system is robust, scalable and offers a unique approach to discovering oncogenes in human cancer.
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ADVANCEMENT THROUGH COLLABORATION

The SMR was founded to unify the field by increasing communication among
researchers and building bridges of collaboration between basic, translational,
and clinical investigators.

Membership in the Society for Melanoma Research offers:
¥ Discounted registration for Annual meetings held around the world with
workshops on relevant research

¥ Complimentary electronic access to the official journal,
Pigment Cell & Melanoma Research

¥ An informative website with job opportunities and available grant postings
¥ Commentaries on current topics in melanoma by leaders in the field

¥ Quarterly newsletters including SMR s activities, meetings and news
from the field

Principal goals of the SMR:

¥ To bring together members who vary widely in their professions from basic
researchers to translational researchers to clinicians but share an abiding
devotion to improving the lives of those suffering from melanoma through
research.

¥ To attain a far greater level of cooperation between labs and clinics to bring
new technology- based discoveries from bench to bedside and back.

¥ To develop specific inhibitors for metastatic melanoma, rendering it in the
next few years a treatable disease.

SMR Membership rates:

$175 professional with PCMR access
$70 student with PCMR access

$20 student- basic membership

Obtain more information and join the SMR via



