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This year marks a watershed in the Cutaneous Lymphoma Foundation’s CLARIONS
research awards program. CLARIONS (Curing Cutaneous Lymphoma by Advancing
Research, Innovation and Offering New Solutions) was launched in 2013 to support
researchers in cutaneous lymphomas and help uncover causes, advance treatments and
improve quality of life for patients.
Since its inception, the Foundation has received an overwhelming number of CLARIONS
grant applications each year. Two CLARIONS grants were awarded in each of the first two
years; however, due to the outstanding merit of a large number of grant applications from
a continuingly large application pool, the Foundation awarded four CLARIONS grants in
2016.
In just a short time, the CLARIONS research awards program has developed into an
important recognized brand within the cutaneous lymphoma community. One of the
powerful lessons learned is that if more funds are available, more good research can get
funded. CLARIONS early success is a testament to the power of patient advocacy and now
presents an exciting challenge and opportunity for all stakeholders to advance the research
agenda in cutaneous lymphomas.

Stuart Lessin, MD
Chairman, CLARIONS Scientific Review Committee

Thank you to the physicians who have served on the CLARIONS Scientific Review Board:
Stuart Lessin, MD, Committee Chair KGL Skin Study Center

Emmanuella Guenova-Hötzenecker, MD University Hospital Zurich

Francine Foss, MD - Yale Cancer Center

Youn Kim, MD - Stanford School of Medicine

Susan Geyer, MD - Ohio State University

Barbara Pro, MD - Jefferson Cutaneous Lymphoma Center

Michael Girardi, MD - Yale University School
of Medicine

Steven Rosen, MD - City of Hope National Medical Center
Jonathon Said, MD - UCLA Medical Center

CLARIONS Research Grant
Award Recipients - January, 2016 – December, 2016
Patrizia Fuschiotti, PhD

John T. O’Malley MD, PhD

Role of the interleukin 13 alpha 2 receptor (IL-13Ra2) in cutaneous T cell lymphoma

Identifying CTCL patients at risk for disease progression

Assistant Professor of Medicine
University of Pittsburgh

Cutaneous T-cell lymphomas (CTCL) are cancers of the T lymphocytes, a type of blood cell,
and primarily affect skin. T lymphocytes are a vital part of our immune system and help
to protect the body from pathogens. However, if lymphocytes start to grow out of control
or do not die after their normal lifespan, they can accumulate and form the particular type
of cancer called “lymphoma.” Malignant lymphocytes are difficult to distinguish from normal lymphocytes,
preventing early diagnosis of CTCL. This may lead to a delay in treatment and reduced life expectancy.
In a recent study, Dr. Fuschiotti and her collaborators found that malignant cells in the blood and skin of
patients with CTCL produce a protein called interleukin 13 (IL-13) that tumor cells use to grow. Importantly,
they showed that by blocking IL-13, they could prevent growth of tumor cells in vitro. Thus, these results
demonstrated that IL-13 represents a marker of malignancy in CTCL that could be used for diagnosis as well as
a potential therapeutic target for this disease.
In this new study, Dr. Fuschiotti aims to identify the molecular mechanism(s) by which IL-13 causes CTCL
tumor cells to grow or that prevent them from dying. Particular emphasis will be placed on the signaling
pathways – i.e., the way proteins interact with and affect each other – that lead to uncontrolled growth.
The interaction of IL-13 with one of its binding partners, a receptor called IL-13Rα2, is a focus since the
consequences of this binding for CTCL are poorly understood. Intriguingly IL-13Rα2 is expressed by all
tumor cells independently of the tumor stage. Using a variety of biochemical and biophysical techniques, Dr.
Fuschiotti aims to make a complete inventory of potential targets of IL-13Rα2 in tumor cells after they have
been stimulated with IL-13. Proteins identified as markers of CTCL will be validated for their roles in tumor
cell growth and survival. Molecules directly involved in these pathways would be novel markers for early
diagnosis and could be developed as therapeutics.

IL-13Ra2 is expressed by tumor cells in the skin lesions of
CTCL patients. Representative example of IL-13Rα2 (red) costaining with TOX (green) by immunofluorescence microscopy
of frozen CTCL skin biopsies (1000X) (Geskin et al. Blood
2015).

Research Fellow/Associate Physician
Brigham and Women’s Hospital

Early stage mycosis fungoides patients generally do well. However, 20% of these early stage
patients will go on to develop progressive, potentially fatal disease. For these early stage
patients, we currently cannot predict who will ultimately develop progressive disease. Our
goal is to find predictive markers of progressive disease by studying a well-characterized
group of early stage mycosis fungoides patients, one half of whom had stable disease long term and one half of
whom developed progressive disease. Using this cohort of patients, we will utilize high throughput sequencing
of T-cell receptors (TCR) and multi-color immunostaining to study skin biopsies taken over time in these
patients, with the goal of identifying predictive markers of progressive disease. We will compare the numbers
of malignant T cells, the number of healthy T cells, and the number of mutations in the T cell receptor genes by
TCR sequencing between stable and progressive disease patients. In parallel, using multi-color immunostaining
of skin biopsy specimens, we are going to quantify the types of different T cells in these early stage lesions. For
instance, we will measure the numbers of cytotoxic T cells, important for antitumor responses, and regulatory
T cells, important for suppressing immune responses to cancer, to see if there are differences between the stable
and progressive disease patients. We are excited about this research because it provides a patient centered
approach to better understand early stage mycosis fungoides. This proposal has the potential to identify patients
at risk for progression, which would be a major contribution to the clinical care of these early stage patients.
Currently, we are collecting our biopsy specimens and sending them to Adaptive Biotechnologies for
sequencing. We are also excited to have purchased a Mantra microscope and camera from Perkin-Elmer that
allows us to do 6 color immunostains on a single formalin fixed paraffin embedded tissue section for detailed
cellular phenotyping and quantification of the T-cells in the skin biopsy specimens (Figure).

Pilot studies of multispectral imaging in skin. A tumor from a patient with stage IIB
CTCL was serially stained with CD4, CD8 and FOXP3 specific monoclonal antibodies
and with DAPI (a nuclear stain). The immunostained sample (left) and the automated
cell identification and counting analysis done on this stained section are shown (right).

CLARIONS Research Grant
Award Recipients - January, 2016 – December, 2016
Delphine Rolland, PharmD, PhD

Research Associate
University of Pennsylvania Perelman School of Medicine
Stellar-Chance Laboratories

Consequences of NPM1-TYK2 translocation in cutaneous CD30+ lymphoproliferative
disorders
Cutaneous T-cell lymphomas (CTCLs) constitute a group of cancers in which malignant T
lymphocytes accumulate primarily in the skin forming patches, plaques or tumor nodules.
Although acquired genetic mutations are known to be critical events in the development of
cancers, the genetic abnormalities that lead to the development of CTCLs are poorly understood. Recently, we
discovered the presence of a recurrent genetic alteration, a chimeric protein NPM1-TYK2, in a subset of CTCLs
named cutaneous CD30+ lymphoproliferative disorders (LPDs). In our preliminary studies, we demonstrated
that the targeted inhibition of the activity of this aberrant chimeric protein by a selective pharmacologic
compound results in a significant inhibition of lymphoma cell growth. The purpose of our research study is to
better understand the mechanisms by which this newly described genetic alteration (NPM1-TYK2) participates
in the development of cutaneous CD30+ LPDs and to investigate its candidacy as a novel therapeutic target.
To achieve this goal, we are using state-of-the-art mass-spectrometry based proteomic analysis to identify
proteins that interact with the NPM1-TYK2 chimeric protein as well as proteins whose activities are affected
by the constitutive activation of NPM1-TYK2. The results from this study will allow us to identify NPM1TYK2 partners and downstream effectors that mediate NPM1-TYK2 effects on otherwise tightly controlled
survival/death mechanisms in cutaneous CD30+LPDs. Overall, we will identify and characterize the biological
effects of the expression of the aberrant NPM1-TYK2 protein in malignant T-lymphocytes. Ultimately, our
studies will elucidate the consequences of NPM1-TYK2 expression in malignant T lymphocytes and improve
our understanding of the role of NPM1-TYK2 in the pathogenesis CD30+ LPDs. The knowledge gained will
facilitate the development of novel targeted therapies.

Stefan M. Schieke, MD

Assistant Professor
Medical College of Wisconsin

Identification and molecular characterization of slow-cycling cells in cutaneous T-cell
lymphoma
Dr. Schieke’s study will examine the functional heterogeneity of cancer cells in cutaneous
T-cell lymphoma (CTCL) as a way to better understand disease progression and treatment
resistance. Despite some recent successes in developing new therapies and therapeutic
combinations, treatment of CTCL remains a major challenge, as no therapeutic option completely eradicates the
malignant cells. Therefore, recurring disease is a consistent problem in the management of CTCL patients and
creates a need for ongoing search for better treatment options.
Today we know that cancer within individual patients is composed of genetically and functionally heterogeneous cancer cell subpopulations. It has been proposed that cancer cell heterogeneity provides an explanation
for treatment failure and recurrence of disease as some cells may behave more “aggressively” and resist standard treatments. Of particular interest in this scenario are slowly growing, so called quiescent tumor cells which
have been shown to survive treatment and play a key role in formation and maintenance of disease due to their
self-renewal capacity. This quiescent tumor cell subpopulation has been identified in some cancers where it
serves as a reservoir for disease recurrence after treatment.
Previous work from Dr. Schieke’s laboratory demonstrated a treatment-resistant and highly tumorigenic subpopulation in cell lines from patients with CTCL. This study will further characterize those quiescent tumor cells in
CTCL to ultimately allow detection and a more efficient destruction of those cells in patients.
The goal of the research project is the identification and molecular characterization of those lymphoma cell
subsets in mouse models of CTCL. We are proposing the identification of molecular markers of the quiescent
CTCL cell subpopulation which will allow rapid identification of those cells and further characterization of
their role in disease progression and treatment resistance. Our work will help to better understand the functional heterogeneity in cutaneous lymphoma and to develop treatment strategies targeting those slowly growing,
treatment-resistant lymphoma cells.

CLARIONS Research Grant
Award Recipients - January, 2015 – December, 2015
Tae Jin Kim, PhD

Sergei Koralov, PhD

Capturing Radiation-Induced Light to Improve Electron Radiotherapy of Cutaneous
T-Cell Lymphoma

Examining the Role of Commensal Bacteria in Cutaneous T-cell Lymphoma

Postdoctoral Scholar
Stanford University School of Medicine

The aim of our project is to enhance the accuracy of the Total Skin Irradiation (TSI) therapy
for cutaneous T-cell lymphoma (CTCL) patients at the whole-body level. The Stanford
technique is known to be one of the most effective methods in treating CTCL patients, where
multiple therapeutic sessions are held and patients pose in six different postures and receive pairs of treatment
beams. However, although the Stanford technique is regarded as an effective technique, there may be missed
areas (cold spots) or over-exposed areas (hot spots) during these sessions. It is difficult for the therapist to
identify the cold spots or hot spots because of the invisible nature of the treatment beam and other safety issues.
In order to address this problem, researchers in the Radiation Oncology Department with a broad scientific
background (Radiation Therapy, Biomedical Physics, Mechanical Engineering and Electrical Engineering) are
developing a method to visualize the treatment status through two different approaches. The first objective is
to capture the light emitting from the sample’s surface using light sensitive cameras, special color filters and
image processing. Preliminary data is collected by capturing the light signals emitting from a human analog
that is placed in the treatment room and exposed to the radiation beam. In the later phase of the project, we
expect to stream the procedure in the control room. The second approach is to visualize the treatment beam
using a whole-body dosimeter, a device that can measure the radiation dose. We are developing a smart
dosimeter device that can easily be attached on the patient’s skin by the therapist prior to each treatment, where
the information can be processed after each of the sessions. Currently, a prototype is developed and is being
extensively evaluated for performance in a laboratory environment. With the aid of various scientific tools,
we expect that we will be able to provide a bird’s eye view of the radiation treatment status. If successful, the
therapists will be able to deliver the TSI therapy with increased accuracy and also avoid any cold spots and/or
hot spots, thus providing the patients with an enhanced whole-body CTCL treatment.

Assistant Professor of Pathology
New York University School of Medicine

Cutaneous T-cell lymphomas (CTCL) are a heterogeneous group of blood-related cancers,
unique among hematologic malignancies, in that transformed lymphocytes (white blood
cells) accumulate at the skin – the barrier of our bodies with the outside environment. CTCL
patients often succumb to recurrent bacterial infections and correlation between the presence
of certain strains of bacteria (Staphylococcus aureus and Staphylococcus epidermidis) and disease severity has
been observed. Commensal and pathogenic bacteria present at the skin can influence differentiation, survival
and proliferation of lymphocytes through expression of bacterial proteins that are in turn recognized by the cells
of the immune system – thus bacteria may contribute to a microenvironment that is ideal for tumor initiation
and progression. We hypothesized that skin-resident bacteria may be critical to CTCL initiation and progression
and that along with genetic perturbations, environmental and bacterial triggers contribute to the pathogenesis of
CTCL.
To gain greater insight into the development of CTCL, we have recently established a mouse model of this
disease that faithfully recapitulates many pathological features of this cancer. We are taking advantage of this
unique animal model and our ability to either maintain mice in an entirely aseptic, germ-free environment or
to colonize them with microorganisms suspected to play a role in CTCL, to probe the causative link between
bacteria and the initiation and progression of CTCL. Our recent results demonstrate that maintaining mice in
germ-free conditions greatly delays the onset of CTCL-like disease in our animal model. We are now trying
to zero in on the specific bacteria and specific bacterial products that contribute to disease pathogenesis in the
context of pre-disposing mutations in the animal. Furthermore, we are investigating how bacterial products
(metabolites and antigens) are able to promote T cell survival and growth and whether this happens through
direct contact with the mutated T lymphocyte or through stimulation of other immune cells. We believe that
these studies will provide significant insight into CTCL disease pathogenesis and thus inform selection of future
therapies for this malignancy.

I am very thankful to the Cutaneous Lymphoma Foundation
for selecting my project, it means a lot for us to be funded
and helps us in advancing our research.
~ Delphine Rolland, PharmD, PhD

CLARIONS Research Grant
Award Recipients - January, 2014 – December, 2015
Leandro Cerchietti, MD

Rachael Clark, MD, PhD

Integrin avb3 Acting as Membrane Receptor for Thyroid Hormones Mediates
Angiogenesis in Malignant T-Cells

Low Dose XRT as a Cure for Skin Resident T-Cell Lymphomas

Assistant Professor of Medicine
Weill Cornell Medical College

My lab focuses on new therapeutic modalities in lymphomas and in ways to improve the
standard of care of patients. The purpose of our studies is to find new cures for patients
with cutaneous T cell lymphoma (CTCL) by improving the currently available treatment.
In previous studies we discovered that CTCL depend on the function of a hormone for survival. We also
found that this hormone, called thyroid hormone, feed CTCL cells by two different mechanisms. One of these
mechanisms is located in the nucleus of every cell and the other is located at the outer surface of CTCL cells.
Since thyroid hormone is necessary for normal life, we cannot simply take it away from the body. In addition, it
is important to study the effect of thyroid hormones in CTCL because one of the most useful drug treatments for
CTCL, generically called “rexinoids”, decrease the amount of thyroid hormone in the body forcing physicians
to prescribe thyroid hormone replacement therapy to avoid serious side effects, including defect in immune
defense mechanisms. Specifically in this research, we have discovered that is possible to pharmacologically
inhibit the effect of thyroid hormones in CTCL cells without affecting the nuclear mechanism present in every
cell in the body. By doing so, we were able to target CTCL cells without affecting other cells necessary for
body’s normal function. We accomplished this effect by using a drug called cilengitide that inhibits a receptor
present at the surface of CTCL cells. Thus, cilengitide administration masks the external receptor of thyroid
hormones and other environmental molecules. We found that in pre-clinical models the pharmacological
inhibition of the thyroid hormone effect at the surface of CTCL cells with cilengitide increased the antilymphoma effect of “rexinoids”, making these drugs to work better. We also found that the anti-lymphoma
effect of “rexinoids” is even higher by completely concealing CTCL cells from thyroid hormones by using a
nuclear inhibitor specific for these cells. We think this is a very promising approach for treatment of CTCL
because in one hand improves the CTCL-directed standard of care and on the other makes the immune defense
system to work better.

Associate Professor - Department of Dermatology
Harvard Medical School

Topical treatments can suppress mycosis fungoides (MF) but the disease almost always
recurs. Based on promising results in our patients, we set out to study if very low dose
radiation (LDR, 4 gray x 2) may kill the malignant T cells in skin and might represent a
true cure for MF in some patients. With the generous support of the CLF, we biopsied MF
patients before and after treatment with LDR and studied the skin by high throughput TCR sequencing, which
allows us to measure the numbers of benign and malignant T cells in skin, and also by NanoString based
gene expression studies, which allow us to test the expression of up to 800 immune based genes to study the
skin environment before and after therapy. We have now studied 11 patients, seven with standard MF, one
with folliculotropic disease, one with syringotropic disease and two with granulomatous slack skin. We saw a
100% complete clinical clearance of disease in all patients except the 2 with granulomatous slack skin, one of
whom had a partial response and the other had stable disease. In our nine completely responding patients, the
malignant T cell clone was reduced by 99% and 3 patients had complete eradication of the malignant T cell
clone. The total number of T cells in skin decreased by 4-fold after therapy but benign T cells were relatively
spared. NanoString immune profiling showed that MF skin expressed many pro-inflammatory genes including
chemokines and cytokine receptors, as well as markers of cellular exhaustion including PD-1 and Tim-3. This
inflammatory/exhausted phenotype was completely reversed by LDR in patients with CR. 8 weeks after therapy,
post-radiation biopsies from fully responding patients were indistinguishable from normal skin In summary,
LDR was highly effective all types of MF except granulomatous slack skin and has led to long-term clinical
cures extending up to five years. LDR led to complete or near eradication of malignant T cells from skin and
complete normalization of the MF-associated inflammatory/exhausted gene signature in skin. Our findings
suggest that LDR may represent a true cure for MF in some patients.

Young Investigator Award
2015 SID Award Recipient
Tomomitsu Miyagaki, MD, PhD

Assistant Professor
Department of Dermatology
The University of Tokyo Graduate School of Medicine

VEGF-A and PlGF are involved in progression of cutaneous T-cell lymphoma
Angiogenesis is regarded as an important step to support primary and metastatic tumor
growth. In cutaneous T-cell lymphoma (CTCL) such as mycosis fungoides (MF) and Sézary
syndrome (SS), angiogenesis in lesional skin is increased, suggesting that interaction
between tumor cells and their microvasculature occurs during the progression. Consistently, we have previously
reported increased expression of angiogenin and angiopoietin-2, both of which are angiogenic factors, in the
skin lesion and blood of patients with erythrodermic MF/SS. Vascular endothelial growth factor (VEGF)-A
and placental growth factor (PlGF) are members of the VEGF family. The former binds to VEGF receptor
(VEGFR)1 and 2, while the latter binds only to VEGFR1. In this study, we investigated expression of these
growth factors in MF/SS patients. We first revealed that VEGF-A mRNA expression levels in CTCL lesional
skin (plaque MF, tumor MF, or erythrodermic MF/SS) were increased compared to those in normal skin.
Patients with erythrodermic MF/SS had significantly elevated serum levels of VEGF-A, which significantly
correlated with those of IgE and nerve growth factor as well as itch intensity measured by a visual analogue
scale. Next, we found that skin lesions of tumor MF and erythrodermic MF/SS contained increased mRNA
levels of PlGF, which positively correlated with those of CTACK, a chemokine mediating migration of skinhoming T cells. Serum PlGF levels in patients with tumor MF and erythrodermic MF/SS were also significantly
higher than those of controls. There was a significant positive correlation between serum levels of PlGF
and those of TARC and angiopoietin-2, which are both associated with disease severity. Moreover, local
administration of exogenous PlGF enhanced subcutaneous EL4 lymphoma growth in C57BL/6 mice. Our study
has suggested that VEGF-A is involved in erythrodermic MF/SS having a strong association with pruritus and
that PlGF plays an important role in progression of MF/SS.

When I received the Young Investigator award I was very
proud and humbled to be recognized by the Cutaneous
Lymphoma Foundation, and since then I have dedicated my
life to cutaneous lymphoma to research and to patients.
~ Dr. Christiane Querfeld

2015 ASH Award Recipient
Anjali Mishra, PhD

Assistant Professor
Division of Dermatology/Department of Internal Medicine
Ohio State University Comprehensive Cancer Center

T-Cell Receptor Engagement Confers Resistance to Chemotherapy in T-Cell
Lymphoproliferative Disorders*Genome-wide mapping reveals an important role for
BRD4 in Regulation of Tumor-Associated Genes in Cutaneous T-cell
Cutaneous T-cell lymphoma (CTCL) is the most common type of primary cutaneous
lymphoma. CTCL has been particularly difficult to manage due to limited understanding of its etiology, the
genetics that drives it, and the fact that there are currently no disease-modifying therapies. There has been an
increased interest in growth modulating immune factors, one such molecule is Interleukin-15 (IL-15); it has
been previously implicated in T-cell neoplasms. Several groups have documented overexpression of IL-15 in
CTCL patients. However, why IL-15 expression is increased in CTCL and its potential role in the initiation
and progression of the disease remains poorly understood. With the intent of gaining insight into mechanisms
causing increased IL-15 expression and role of IL-15 in CTCL diease, we first confirmed the relevance of IL-15
by showing stage-dependent increased expression in skin lesions and peripheral blood CD4+ T-cells from the
CTCL patients. We elucidated one of the mechanisms by which IL-15 can be overexpressed in vivo, showed
how IL-15 induces epigenetic modifications in CD4+ T-cells, and then investigated biological and clinical
aspects of CTCL that develops in mice constitutively expressing high levels of IL-15. Based on clinical and
pathological criteria we demonstrated that the CTCL in this IL-15 transgenic mice closely resembles human
CTCL. Interestingly, molecular aberrations observed in our novel mouse model were similar to those found in
the CTCL patients. We were able replicate these observations in vitro by exposing normal human CD4+ T-cells
to IL-15. Further, we have used our mouse model to identify novel therapeutic targets for preclinical validation.
Using an isotype-specific histone deacetylases inhibitor in this mouse model, we have successfully arrested
the progression and also, prompted regression of CTCL in vivo. In summary, we have defined IL-15 as a key
regulator of oncogenic processes in CTCL, and the disruption of this pathway by pharmacological inhibitors
provides a successful model for the development of an anti-cancer regimen in patients.
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