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Keynote Speaker:

Angela Christiano, PhD, FACMG 
Columbia University

“Genetics, Immunology and Targeted Therapies 
for Alopecia Areata”

Dr. Angela Christiano is the Richard and Mildred Rhodebeck Professor 
of Dermatology. She is also Director of the Basic Science Research Group 
of Dermatology at CUMC. Dr. Christiano’s major focus of research is the 
study of inherited skin and hair disorders in humans, through a classical 
genetic approach including identification and phenotyping of disease 
families, genetic linkage, gene discovery and mutation analysis, and most 
recently, functional studies relating these findings to basic questions in 
epidermal biology. Molecular aspects of the cutaneous basement membrane 
zone, adhesion junctions including hemidesmosomes and desmosomes, 
and epidermal appendages such as hair and teeth are major basic science 
interests in her laboratory. A long-range goal of the research is to develop 
rationally designed genetic therapies for skin and hair diseases through 
understanding the underlying pathogenetic mechanisms. Dr. Christiano 
earned a Master of Science in Molecular Pathology in 1990, and a Doctor 
of Philosophy in Genetics in 1991, both at Rutgers University. From 1991-
1992 she was a Post-Doctoral Fellow in the Department of Dermatology 
at Jefferson Medical College in Philadelphia, PA. Her research interests 
include inherited skin and hair disorders and stem cells.
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S C H E D U L E

AM

8:00-8:30 Registration and breakfast – (HSLC 1220-1222)

All events will take place in HSLC Lecture Hall 1309 unless otherwise noted

8:30-8:40
Welcome and Introduction, Overview of the Retreat
Gary Wood, MD, UW SDRC Director

8:40-8:50 
Structure of our SDRC and Introduction of Keynote Speaker
Hasan Mukhtar, PhD, UW SDRC Co-Director 

8:50-9:50
Keynote Speaker: 
Angela Christiano, PhD, FACMG, Columbia University
Genetics, Immunology and Targeted Therapies for Alopecia Areata

Pilot and Feasibility Studies Program Awardee Presentations
Introduced by Nihal Ahmad, PhD, Program Director

9:55-10:10
Explore the Role of RNA-binding Protein in Melanoma Prognosis and 
Resistance to Therapy
PI: Gloria Xu, MD, PhD

10:10-10:25
Detecting and Enumerating Circulating Melanoma Cells
PI: Sundaram Gunasekaran, PhD 
Presented by Rajesh Seenivasan, PhD

10:25-10:40 BREAK – Coffee and Refreshments – (HSLC 1220-1222)

10:40-10:55
Role of YB-1 in Human Squamous Cell Carcinoma
PI: Deeba Syed, MBBS, PhD

10:55-11:10
Role of UV Radiation in Papillomavirus-associated Skin Disease
PI: Paul Lambert, PhD 
Presented by Aayushi Uberoi

11:10-11:20
Summary Remarks
Gary Wood, MD, UW SDRC Director

PM

11:20-12:30 Poster Session (HSLC Atrium) with Lunch (HSLC 1220-1222)

The abstracts in this program must be treated as personal communications and may not be cited in publications, 
unless explicit permission has been obtained from the authors.
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11:20 AM – 12:30 PM
HSLC Atrium

Poster # Title Presented by:

1 UW SDRC Overview
Gary Wood, MD 
Hasan Mukhtar, PhD

2 Cell Culture Core Vijay Setaluri, PhD

3 Experimental Cutaneous Pathology Core
Jack Longley, MD 
Tony Xiao, MD, PhD

4
Explore the Role of RNA-binding Protein in Melanoma 
Prognosis and Resistance to Therapy

Gloria Xu, MD, PhD

5 Detecting and Enumerating Circulating Melanoma Cells
Sundaram Gunasekaran, 
PhD (PI) 
Rajesh Seenivasan, PhD

6 Role of YB-1 in Human Squamous Cell Carcinoma Deeba Syed, MBBS, PhD

7
Examining the Role of the Recently Discovered Murine 
Papillomavirus in Skin Diseases

Paul Lambert, PhD (PI)
Aayushi Uberoi

8
Pilot study of DNA Microseeding to Activate Immune 
Rejection of Canine Melanoma

Mark Albertini, MD (PI)
Cindy Zuleger, PhD

9 New Mode of Controlling Stem Cell Factor-c-Kit Signaling
Emery Bresnick, PhD (PI) 
Kyle Hewitt, PhD

10
Epigenetically Enhanced Photodynamic Therapy (ePDT): 
A Novel Therapy for T-cell Mediated Dermatoses Based on 
Cell Death and Differentiation

Katrin Salva, MD

11
Investigating the Evolution and Diffusion of Leprosy Using 
Ancient M. leprae Genomes

Caitlin Pepperell, MD (PI) 
Jesse Dabney, PhD

12
Comparing Sleep Problems in Three Different Skin Diseases: 
Results of our Clinical Trial

Ladan Mostaghimi, MD

The abstracts in this program must be treated as personal communications and may not be cited in publications, 
unless explicit permission has been obtained from the authors.

P O S T E R  S E S S I O N
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#1

Oral and Poster Presentation

UW SDRC Overview

Director: Gary Wood, MD
Co-Director: Hasan Mukhtar, PhD

The UW Skin Disease Research Center (UW SDRC) 
has collected over 50 outstanding investigators from 19 
Departments, 6 Schools and 7 Centers, all engaged in cutaneous 
cell death and differentiation research. The UW-Madison is 
an institution renowned for its academic environment which 
is conducive to innovative interdisciplinary approaches to 
biomedical research and education. UW SDRC investigators 
have active research programs relevant to cutaneous biology 
and a broad range of skin diseases, leveraging $4.3M of annual 
direct support ($1.5M from NIAMS) to advance cutaneous 
cell death and differentiation research.

The UW SDRC is based in the Department of Dermatology 
to which the School of Medicine and Public Health made a 
major commitment when it recruited the UW SDRC Director, 
Gary S. Wood, and Co-Director, Hasan Mukhtar. Major 
resources have been incorporated into Dermatology including 
departmental status, seven tenure-track faculty positions, 
56,000 SF of space, start-up and retention packages, and more 
than $14M in endowments devoted to supporting research. 
Beginning with no extramural support in 2001, Dermatology 
has consistently ranked among the top 10-20 NIH skin disease 
research programs for several years. The Dean, UW Institute for 
Clinical and Translational Research (ICTR) and Department 
of Dermatology have committed an additional 1,600 SF of 
new space and additional financial support to supplement the 
NIH funds.

The UW SDRC contains an Administrative Core and two 
service cores: Cell Culture Core (CCC) and Experimental 
Cutaneous Pathology Core (ECPC), as well as an Enrichment 
Program including pilot and feasibility studies, visiting 
professors (UW SDRC Seminar Series), mentoring and 
gender/minority awareness. The focus is on cutaneous cell 
death and differentiation with three main project areas: iPS 
cell differentiation, adult cell differentiation, and cell death. 
The UW SDRC maximizes performance and resources by 
coordinating with a wide array of existing UW-Madison core 
facilities and Department of Dermatology programs. The aims 
of the UW SDRC are:

1) To foster new interdisciplinary dermatologic research, both 
basic and translational, by funding pilot and feasibility 
studies from young investigators, established dermatologic 
investigators embarking on new topics, and other 
established investigators entering skin diseases research. 
The principal focus of these studies will involve the UW 

SDRC theme of “cell death and differentiation” leading to 
better understanding of skin diseases, improved diagnosis 
and development of novel treatment options for skin 
diseases.

2) To support these pilot projects and related dermatologic 
research by providing core laboratory services crucial to 
their success 

3) To bring visiting investigators to UW-Madison for lectures 
and discussions aimed at sharing recent advances and 
stimulating ideas for additional collaborations.

4) To provide a platform for the development of young 
investigators into independent researchers.

5) To promote gender and minority awareness in all aspects of 
UW SDRC operations. 

6) To manage these activities through an Administrative Core 
that maintains a vibrant milieu in skin diseases research as 
it regulates overall UW SDRC performance and maximizes 
efficient use of resources by coordinating UW SDRC 
functions with existing UW-Madison core facilities and 
department programs.

7) To foster partnerships with UW funded Cores and Centers 
to further enhance skin disease research.

#2

Oral and Poster Presentation

Cell Culture Core 

Director: Vijay Setaluri, PhD
Co-Directors: Sean Palecek, PhD and Gloria Xu, MD, 
PhD

The UW SDRC Cell Culture Core serves as a central facility 
for quality controlled skin tissue and cell reagents and expert 
technical support in cell culture techniques. This core facilitates 
efficient execution of projects involving the use and study of 
skin cells from normal individuals and patients with skin 
diseases and murine genetic models of human skin disorders. 
The specific functions of this core are: 

1) Provide quality-assured cultures of the three major 
cell types of the skin- keratinocytes, fibroblasts and 
melanocytes from normal and diseased human skin 
and mouse models of human skin disorders. These are 
important and critical resources for cell and molecular 
studies on cell death and differentiation. The Core cultures, 
expands and cryopreserves the 3 cell types as matched sets 
that serve as isogenic controls.

2) Generate quality controlled lentiviruses. High titer 
lentiviruses have become indispensable reagents for 
effective gene transfer into primary cells. The UW SDRC 
Cell Culture Core provides both material resources such 
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as high quality packaging cells and technical expertise for 
production of viruses. 

3) Generate induced pluripotent stem cells (iPSCs) from skin 
cells. Skin derived iPSCs are useful for studies involving 
regulation of skin cell differentiation and modeling genetic 
skin diseases in vitro. The differentiated cells can be studied 
either as monolayers or after their incorporation into 3-D 
organotypic cultures. The Core provides the required 
material resources and technical expertise to investigators 
and hands-on training, as needed. 

4) Provide technical expertise and hands-on training to 
investigators in manipulation of skin cells in culture. 
Many studies of cell death and differentiation involve 
transfection/electroporation with plasmid DNA or small 
inhibitory RNA or transduction with lentiviruses. 

5) Provide cultured cells as source for macromolecules. 
Biochemical and molecular biological studies of cell 
death and differentiation of skin cells often require 
macromolecules (DNA, RNA or protein) isolated from 
individual cell types. The Core provides frozen or fresh cell 
pellets for extraction of macromolecules of interest.

#3

Oral and Poster Presentation

Experimental Cutaneous Pathology Core

Director: B. Jack Longley, MD
Co-Directors: Ruth Sullivan, DVM, PhD and Gary 
Wood, MD

Barriers to skin disease research include: 1) a lack of readily 
available HIPAA compliant samples of normal and diseased 
human skin; 2) the expense and special expertise needed for 
proper preparation of human and animal skin samples; and 
3) the special expertise and instrumentation required for 
meaningful, state of the art analysis of skin morphology and 
gene expression. The Experimental Cutaneous Pathology Core 
(ECPC), part of the UW Skin Disease Research Center (UW 
SDRC), overcomes these barriers and facilitates cutaneous 
research by providing UW SDRC members with carefully 
processed normal and diseased human skin samples, as well 
as expertise for morphologic analysis of human and animal 
skin, in a cost effective manner. The ECPC utilizes the UW 
Dermatopathology Laboratory, directed by Dr. B. Jack Longley 
(ECPC Director), which is integrated with the main Mohs 
Surgical Laboratory. These labs are functionally integrated 
with the UW Dermatology Immunodiagnostics Laboratory, 
directed by Dr. Gary Wood (UW SDRC Director and ECPC 
Co-Director). Dr. Longley holds an IRB protocol allowing 
provision of de-identified normal and diseased, paraffin 
embedded and frozen human skin from all three laboratories 
for feasibility or proof of principle studies without the need 

for separate IRB approval. The ECPC also leverages resources 
with several existing UW core facilities, most notably the 
animal Experimental Pathology Lab (EPL) managed by Dr. 
Ruth Sullivan, also an ECPC Co-Director. Through the 
EPL, the ECPC provides sample processing by technicians 
with experience and special interest in routine and advanced 
techniques for animal skin. Together, Dr. Longley and Dr. 
Sullivan provide consultation and diagnostic interpretation for 
experimental animal skin with an emphasis on rodent skin at 
bi-monthly slide reviews. The ECPC has a workstation available 
to SDRC members to use the state-of-the-art inForm software 
and training for in situ quantitative studies, simultaneously 
using multi-spectral bright field and fluorescence microscopy. 
The ECPC provides UW SDRC researchers with cost 
effective access to and assistance with relevant equipment and 
services, enhancing the exchange of ideas and collaborations 
among SDRC researchers by providing a centralized hub for 
interactions and sharing of resources related to the pathology 
of skin disease.

#4

Oral and Poster Presentation

Explore the Role of RNA-binding Protein 
in Melanoma Prognosis and Resistance to 
Therapy

Gloria Xu, Vladimir Spiegelman, KyungMann Kim, 
Vijay Setaluri
Department of Dermatology, Department of 
Biostatistics & Medical Informatics

Melanoma is a deadly form of skin cancer that can exhibit 
widespread metastasis and resistance to anticancer agents. There 
is an urgent need to create a prognostic tool that can accurately 
predict the clinical outcome in early stage melanomas and to 
optimize the treatment regimen that may prolong progression-
free survival and overall survival in patients with metastatic 
disease.

We have previously reported that malignant melanomas 
express high levels of the mRNA binding protein, CRD-BP. 
We and others have shown that CRD-BP promotes survival of 
cancer cells (including melanoma) via multiple mechanisms: i) 
NF-κB activation, ii) induction of microphthalmia-associated 
transcription factor (MITF) expression, iii) interference 
with drug efficacy by elevating the levels of MDR- 1, iv) 
establishment of the positive feedback loop for c-myc activity, 
and v) elevation of the levels ofoncogenic β-catenin, Ras and 
GLI proteins. Knockdown of CRD-BP inhibits proliferation 
and anchorage- independent growth of melanoma cells in 
cell cultures. Furthermore, suppression of CRD-BP activity 
sensitizes melanoma cells to a broad range of chemotherapeutic 
agents as well as BRAF inhibitors.
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Based on these findings, we hypothesize that CRD-BP is a 
promising novel prognostic marker for melanoma and that 
higher CRD-BP expression correlates with worse clinical 
outcome. We hypothesize further that inhibition of CRD-BP 
will suppress the growth of melanoma cells, and potentiate 
the action of BRAF inhibitors. To test these predictions, our 
specific aims are:

1) To investigate whether CRD-BP over-expression is a 
prognostic factor for melanoma aggressiveness, using 
our novel melanoma tissue microarray and an advanced 
multispectral imaging system for biomarker quantitation 
(Vectra)

2) To examine whether the down-regulation of CRD-BP 
inhibits melanoma growth in short-term melanoma 
cultures freshly grown from patients

3) To determine if dual inhibition of CRD-BP and mutant 
BRAF is significantly more effective than inhibition of 
single target alone

Overall, attaining the proposed aims of this study will help 
understand the role of CRD-BP in melanoma prognosis 
and progression, its value as a prognostic marker, and the 
importance of its down-regulation for a potentially more 
effective treatment of advanced melanoma.

#5

Oral and Poster Presentation

Detecting and Enumerating Circulating 
Melanoma Cells

Rajesh Seenivasan, Vijay Setaluri, Sundaram 
Gunasekaran
Department of Biological Systems Engineering, 
Department of Dermatology

The number of melanoma cases and associated mortality 
have rapidly increased in the US and worldwide over the past 
several years [1-4]. Cutaneous malignant melanoma (CMM) 
is an aggressive form of skin cancer and it is highly prone to 
metastasize leading to melanoma-related death [5, 6]. Also, 
once the metastatic process has begun, CMM is very resistant to 
chemotherapy, which dramatically reduces the life expectancy 
of those afflicted [5, 7]. Shivers et al. reported that on an average 
metastatic melanoma patients survive 6 to 9 mo, with an overall 
survival rate of 40% [8]. Therefore, the importance of early 
diagnosis of CMM cannot be overemphasized. Histological 
examination of the pigmented tissue is the popular method 
for diagnosing CMM [9]. A more thorough evaluation that 
includes the biological behavior and the molecular mechanisms 
underlying CMM tumorigenesis will help improve prognosis 
and clinical management of melanoma patients [10]. Thus, the 
detecting the presence of circulating tumor cells (CTCs) is an 

important CMM prognostic factor [6, 11]. Patients with high 
risk of relapse at the time of the diagnosis may be recognized 
by the detection of circulating melanoma cells in peripheral 
blood [12]. However, the challenge is to selectively and 
sensitively identify very few CTCs present among billions of 
normal blood cells. Various methods, such as the commercial 
CELLSEARCH® CTC Test, flow cytometry, RT-PCR, surface-
enhanced Raman spectroscopy etc. have been used for the 
detection of CTCs. Unfortunately, many of these methods 
are complex, expensive, and ineffective and produce high 
false-positive results. Some methods that require enrichment 
of CTCs are beset with problem of contamination of large 
number of white blood cells. Thus, a method for rapid and 
highly sensitive and specific detection and enumeration of 
CTCs is an urgent unmet need.

Electrochemical techniques have proven successful in a variety 
of biosensing applications owing to such inherent advantages 
as being simple, rapid, inexpensive, and highly sensitive. They 
are also amenable to direct, real-time ex vivo and in vivo 
measurements. Many electrochemical biosensing strategies have 
been used to detect different cancer markers. However, most of 
these methods are indirect, requiring primary purification step, 
and lack either sensitivity or specificity needed for detecting 
CTCs; furthermore, there has also been little or no clinical 
validation. Therefore, our goal is to develop a direct, simple, 
rapid, and highly sensitive electrochemical immunosensing 
method and evaluate its effectiveness in a clinical setting for 
ex vivo measurement of CTCs in blood (PBMCs). We will 
modify indium tin oxide (ITO)-coated glass working electrode 
surface by incorporating carboxylic acid-functionalized gold 
nanoparticles and amine-functionalized silica nanoparticles, 
which provide large surface area for effective loading of 
antibodies and promote electron transfer to substantially 
enhance the signal sensitivity. For detecting melanoma cells, we 
will use the melanocyte/melanoma-specific cell surface protein 
marker melanocortin 1 receptor (MC1R). Specific interactions 
between target cell surface antigens and antibodies on the 
electrode will result in changes in current signal, which will 
be measured for highly sensitive detection and enumeration of 
melanoma cells. This sensing scheme is amenable for design 
and development of a microfluidics-based lab-on-a-chip device 
suitable for clinical use. Our preliminary data indicate that 
we can achieve our target detection sensitivity of fewer than 5 
CTCs/mL. Thus our approach is expected to facilitate timely 
and targeted cancer therapy. Sensitive detection of CTCs may 
also assist in elucidating the molecular mechanisms underlying 
CMM tumorigenesis.
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#6

Oral and Poster Presentation

Role of YB-1 in Human Squamous Cell 
Carcinoma

Deeba Syed
Department of Dermatology

Cutaneous squamous cell carcinoma (SCC), a malignancy of 
keratinocytes is the second most common form of skin cancer, 
and is associated with a substantial risk of metastasis. Although 
the pathogenesis of cutaneous.

SCC is multifactorial, exposure to ultraviolet (UV) radiation 
remains the most common cause of this cancer. Upon failure 
of protective mechanisms developed by the cellular machinery, 
chronic UV exposure results in clonal expansion of cells harboring 
DNA mutations, resulting in transformation and subsequent 
tumor formation. The multi-functional YB-1 (Y-box-binding 
protein-1), a member of the cold-shock protein superfamily, 
has been shown to be essential for the growth and survival 
of tumor cells of diverse origins. Recent studies indicate that 
YB-1 requires AKT for its nuclear translocation and activation, 
following phosphorylation at its cold-shock domain. Moreover, 
AKT-dependent dysregulation of the apoptotic response to UV 
is a key event in the multistep process of skin carcinogenesis. 
Till date, the functionality of YB-1 in human cutaneous SCC 
remains unexplored. We observed significantly increased 
phosphorylation of YB-1 at the Ser102 residue in epidermal 
keratinocytes, post UVB irradiation. Ectopic expression of 
YB-1 conferred proliferative and invasive potential to epidermal 
keratinocytes. In our preliminary studies in human cutaneous 
SCC tissues, significant upregulation of YB-1 expression was 
noted as compared to the normal uninvolved skin. Docking 
studies supported potential molecular interactions between 
YB-1 and AKT showing favorable free binding energies of the 
protein-complex. Based on these findings, we predict that YB-1 
is overexpressed in SCC, and its expression level is associated 
with the disease outcome. We further hypothesize that YB- 1/
AKT signaling drives the proliferation and invasion of SCC 
cells and is involved in the malignant transformation of UV 
exposed keratinocytes. To challenge our hypothesis, we will (1) 
correlate YB-1 expression in human cutaneous SCC tissue with 
disease progression; (2) determine the functionality of YB- 1/
AKT signaling in human SCC and identify its role in malignant 
transformation of UV exposed keratinocytes. The outcome of 
the proposed studies will define the role of YB-1 in human 
cutaneous SCC and establish a novel connection between YB-1 
and AKT in UV induced carcinogenesis. These studies can 
then be extended to tease out the differential response of YB-1 
signaling, if any, in basal cell carcinomas, another frequently 
occurring skin cancer.

#7

Oral and Poster Presentation

Role of UV Radiation in Papillomavirus-
Associated Skin Disease 

Aayushi Uberoi, Paul Lambert
Department of Oncology

Papillomaviruses (PVs) are double stranded DNA viruses that 
infect epithelia of their natural host. There are over 200 different 
human papillomavirus (HPV) genotypes that are subclassified 
by their tissue tropism. A minority of the genotypes are 
mucosotropic, infecting epithelium lining the male and female 
genitalia and other parts of the anogenital region as well as the 
oral cavity. These viruses, which are the most common sexually 
transmitted pathogen, cause approximately 5% of all human 
cancers, including nearly all cervical cancer, as well as the 
majority of other anogenital cancer and a growing fraction of 
head and neck cancers. Vaccines against these HPVs hold great 
promise in eradicating the risk of humans developing these 
cancers. The vast majority of HPV genotypes are cutaneous in 
their tropism, causing warts and other skin lesions. The majority 
of humans contain cutaneous HPVs in their skin microbiome, 
even in the absence of clinically apparent skin disease. In 
children and young adults, they commonly cause warts on the 
hands and feet. For individuals who are immunosuppressed, 
cutaneous HPV-induced skin disease is a common and 
sometimes disfiguring disease. The life cycle of papillomaviruses 
is intimately linked to the differentiation program of the 
epithelium they infect, which limits the ability to monitor and 
study the progression of the disease in the laboratory. While 
much has been learned about the role of mucosotropic HPVs 
in human cancers, very little is known about the biology of 
cutaneous HPVs. Recently the first papillomavirus to infect 
laboratory mice, MmuPV1, was discovered in a vivarium in 
India. There, nude mice were found with warts on the snouts. 
A papillomavirus was isolated and shown to cause these 
warts. This represents the first cutaneous papillomavirus to 
infect laboratory mice, providing a new means for studying 
the role of cutaneous papillomaviruses in skin disease in the 
context of a manipulatable laboratory animal model. We have 
determined that this virus only causes spontaneous warts in 
immunodeficient mice. Immunocompetent strains are resistant 
to disease. We also made the important discovery that treatment 
of immunocompetent strains of mice with ultraviolet light (UV) 
led to the susceptibility of these mice to skin disease caused by 
MmuPV1. Warts arose even when the sites of infection were 
protected from exposure to the UV radiation (UVR). This led 
us to hypothesize that UVR was inducing a systemic effect that 
contributes to wart formation. The only known, systemic effect 
of UVR is systemic immunosuppression. Studies in humans 
also point to a role of UVR in HPV infection, as well as 
immunosuppression in HPV-associated disease. In this SDRC 
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pilot and feasibility study proposal we describe experiments to 
learn whether UVR is inducing systemic immunosuppression, 
to determine whether that immunosuppression correlates 
with disease state, and to identify the potential mechanism 
underlying this immunosuppression. The approach makes 
extensive use of the expertise provided by the two SDRC 
cores as well as specialized equipment in the Department of 
Dermatology. Results from these experiments would provide a 
strong basis for pursuing NIH funding to assess the cause and 
effect relationship between UVR-induced immunosuppression 
and susceptibility to papillomavirus induced skin disease.

#8 

Poster Presentation

Pilot Study of DNA Microseeding to 
Activate Immune Rejection of Canine 
Melanoma 

Zuleger CL, Kang C, Ranheim EA, Kurzman I, 
Macklin MD, Newton MA, Vail DM, Wolchok JD, 
Eriksson E, Albertini MR

Background: Canine malignant melanoma provides a model 
to study DNA vaccine delivery systems. A xenogeneic human 
tyrosinase (huTYR) DNA vaccine delivered by Biojector2000 
received United States Department of Agriculture licensure 
when it appeared to prolong survival of dogs with melanoma 
compared to historical, stage-matched controls and to 
stimulate immune responses in some dogs. The current study 
evaluates toxicity, transgene expression, and antibody responses 
to huTYR in companion dogs with spontaneously developing 
melanoma following delivery of huTYR DNA to the skin via a 
modified tattoo device, a method termed DNA microseeding. 

Methods: Five companion dogs with melanoma were scheduled 
to receive huTYR DNA at two sites (Site A and Site B) on 
the inner thigh by DNA microseeding every 2 weeks for 4 
administrations at a range of huTYR DNA doses; 2 dogs (50 μg 
[Site A] and 100 μg [Site B]); 2 dogs (200 μg [Site A] and 400 
μg [Site B]); and 1 dog (83 μg [Site A] and 83 μg commercial 
huTYR plasmid [Site B]). Vaccine site biopsies were obtained 
to determine transgene expression 24 hours after the 1st and 
3rd vaccination time-points, and 48 hours after the 2nd and 
4th vaccination time-points. Blood samples were obtained at 
baseline and 2 weeks after the 2nd, 3rd, and 4th vaccinations to 
quantify TYR-specific antibodies via indirect ELISA.

Results: No toxicity, beyond local site irritation, related to the 
vaccine administration was observed. The 3 dogs with known 
disease at study entry received 3, 1 and 4 treatments before 
discontinuation of treatment due to progressive disease. The 
2 dogs without evidence of disease at study entry received 
all 4 planned treatments and remained without evidence 
for recurrence after treatment for the duration of the study 

(6 weeks). Only rare huTYR+ cells with macrophage-like 
morphology were observed in some vaccine site biopsies. A 
significant increase in anti-huTYR IgG was detected at Day 57 
compared to pre-treatment in 2 of the 4 evaluable dogs (p=0.03 
Wilcoxon Mann Whitney), and these were the 2 dogs without 
evidence of disease at study entry. Baseline anti-huTYR IgG 
levels were also greater compared to IgG levels against an 
irrelevant control antigen. 

Conclusions: While microseeding of huTYR plasmid DNA 
resulted in only rare transgene expression at DNA doses up to 
400 μg, humoral responses against huTYR were substantially 
boosted in 2 of 4 evaluable dogs. Additional testing is needed 
to determine if DNA microseeding enhances huTYR DNA 
vaccine immunogenicity compared to Biojector delivery.

#9

Poster Presentation

New Mode of Controlling Stem Cell Factor-c-
Kit Signaling

Kyle Hewitt, Emery Bresnick
UW Comprehensive Cancer Center, Department of 
Cell and Regenerative Biology

Deregulated signaling by the receptor tyrosine kinase c-Kit 
underlies cutaneous mastocytosis, a small subset of malignant 
melanoma, and a battery of non-malignant and malignant 
hematopoietic disorders. In addition to uncontrolled 
proliferation of mast cells, deregulated c-Kit signaling 
drastically alters mast cell functionality at tissue sites, including 
skin. Physiologically, diverse stromal cells synthesize and 
secrete the c-Kit agonist stem cell factor (SCF), which activates 
c-Kit signaling. Mutations leading to constitutive (presumably 
ligand-independent) activation of c-Kit yield adult and pediatric 
pathologies. While pharmacological antagonists targeting 
the c-Kit ATP binding site are efficacious in certain contexts, 
constitutively active c-Kit mutants can be resistant to such 
inhibitors, and neutralizing antibodies lack efficacy. Though 
c-Kit activation induces canonical cell signaling mechanisms, 
these mechanisms commonly control diverse cellular processes 
and therefore are not ideal targets for selectively antagonizing 
c-Kit signaling. Thus, efforts to further dissect c-Kit signaling 
mechanisms and to devise novel strategies to modulate signaling 
are vital in the context of cutaneous biology and more broadly. In 
this regard, our genomic studies on how GATA factors control 
hematopoietic stem cell emergence during embryogenesis led 
to the discovery that an evolutionarily conserved protein of 
unknown function promotes c-Kit signaling. Previously, we 
described a Gata2 intronic cis-element (+9.5) required for 
hematopoietic stem cell genesis in mice, which is mutated in 
a human immunodeficiency syndrome. As the +9.5 element 
is the only cis-element known to mediate stem cell genesis, 
we devised a strategy to identify functionally comparable 
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“+9.5-like” enhancers genome-wide. Gene editing with the 
CRISPR/Cas9 system revealed several elements with +9.5-like 
activity to mediate GATA-2 occupancy, chromatin opening, 
and transcriptional activation. A +9.5-like element resided in 
Samd14, which encodes a protein of unknown function. Loss of 
function studies indicated that Samd14 increased hematopoietic 
progenitor levels/activity and promoted signaling by SCF/c-
Kit, a pathway essential for hematopoietic stem/progenitor 
cell regulation. Elevating c-Kit levels rescued Samd14 loss-of-
function phenotypes. Thus, the hematopoietic stem/progenitor 
cell cistrome revealed a mediator of a signaling pathway with 
broad importance for stem/progenitor cell biology, cutaneous 
biology, and cancer. Since Samd14 promotes c-Kit signaling 
in primary hematopoietic progenitors, we hypothesize that 
it might broadly control c-Kit signaling. We propose to test 
whether this axis is operational in mast cells and to dissect the 
mechanism by which Samd14 controls c-Kit signaling. These 
studies will solidify a new paradigm of SCF-c-Kit signaling and 
will lay a foundation for devising new strategies to antagonize 
c-Kit for the treatment of pathological disorders resulting from 
deregulated c-Kit signaling.
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Epigenetically Enhanced Photodynamic 
Therapy (ePDT): A Novel Therapy for T-cell 
Mediated Dermatoses Based on Cell Death 
and Differentiation.

Katrin Salva
Department of Dermatology

Photodynamic therapy with topically applied aminolevulinic 
acid (PDT) selectively induces apoptosis in diseased cells and 
is an established first-line treatment for actinic keratoses (AKs). 
However, the excellent outcomes achieved in patients with 
AKs have not been replicated for chronic T-cell mediated skin 
diseases such as chronic dermatitis, parapsoriasis and cutaneous 
T-cell lymphoma (CTCL). In these disorders, lesional T cells 
exhibit abnormal cell death and differentiation. They fail to 
undergo activation-induced cell death (AICD) - a form of 
caspase-8 mediated, extrinsic pathway apoptosis involving 
death receptor/ligand binding partners such as the FAS (CD95) 
death receptor and its ligand (FASL). This failure may be related 
to the fact that although PDT increases FASL expression 
via the JNK/c-Jun pathway, this same pathway inhibits FAS 
expression. Our prior work with CTCL demonstrated that 
T-cell resistance to apoptosis correlates inversely with FAS 
expression. We have also shown that low expression of the 
FAS gene in CTCL cells is due to the hypermethylation of 
its promoter, and that methotrexate (MTX) decreases FAS 
promoter methylation, thereby restoring the susceptibility of 
T cells to apoptosis. These data led us to hypothesize that the 

limited efficacy of conventional PDT in T-cell based disorders 
is due to dysfunctional extrinsic apoptosis, and that epigenetic 
regulators like MTX will significantly increase the efficacy of 
PDT by sensitizing the targeted cells to programmed cell death 
via up regulation of death receptors such as FAS. Preliminary 
studies using CTCL cell lines as a model system to explore 
PDT-induced killing of T cells support our theory, showing 
that the response of FAS-low T cells to conventional PDT is 
significantly increased by epigenetic manipulation, a concept 
we refer to as “epigenetically enhanced PDT” (ePDT). We 
therefore propose that ePDT will become a novel therapeutic 
strategy for T-cell mediated dermatoses. In this proposal, 
we will pursue one specific aim: 1) to study the efficacy and 
mechanisms of apoptosis induction in T cells by conventional 
PDT versus ePDT. In vitro experiments using cell lines will 
be translated into ex vivo conditions by conducting the 
above studies on freshly isolated leukemic T cells and non-
neoplastic peripheral blood T cells. This work will provide the 
mechanistic rationale for ePDT, which has the potential to 
become an effective treatment option for patients with chronic 
T cellmediated dermatoses such as spongiotic and lichenoid 
dermatitides, psoriasis, parapsoriasis, lymphomatoid papulosis 
and early evolving CTCL.
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Investigating the Evolution and Diffusion of 
Leprosy Using Ancient M. leprae Genomes

Jesse Dabney, William Aylward and Caitlin 
Pepperell
Biotechnology Center, Department of Classical and 
Near Eastern Studies, Department of Medicine

Leprosy is primarily a skin disease that may also affect the 
peripheral nervous system, upper respiratory tract, eyes and 
skeleton. The disease shares a long and stigmatized history 
with humans., Although its occurrence is on the decline, 
leprosy remains endemic in certain parts of the world. Leprosy 
is treatable, however treatment involves multiple drugs 
with numerous associated toxicities. The routes of infection 
are also unclear, and the causative bacterium, M. leprae, is 
unculturable in the lab. These characteristics create hurdles to a 
full understanding of M. leprae transmission and pathogenesis. 
Recent reports of ancient M. leprae genomic data recovered from 
human remains, promise to vastly extend our understanding of 
the evolutionary biology of M. leprae. We propose to extend 
this research by reconstructing ancient M. leprae genomes from 
human remains dated to the 9th and 10th century Anatolia. 
These remains, which show osteological lesions consistent with 
leprosy are a window on the transmission of the disease at the 
peak of the European epidemic. Located at the crossroads of 
migration and trade routes between Europe, Africa, and Asia, 
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this site is also potentially informative about the spread of 
leprosy between global regions. By comparing these ancient 
genomes with those of modern M. leprae, we can gain insight 
into the biology of this neglected disease and use data from 
an endemic setting to better understand the transmission of 
leprosy. This knowledge is needed to develop more effective 
means of treating and controlling leprosy in endemic areas.
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Comparing Sleep Problems in Three 
Different Skin Diseases: Results of our 
Clinical Trial

Ladan Mostaghimi, MD, Clinical Professor, UW 
Madison
Research Team: Ruth Benca MD, Diane Bock B.S., 
Michael R. Hetzer B.S., HT(ASCP), Scott Hetzel M.S 
Associate researcher, and Sandra R. Olson B.S., M.P.H 
Collaborators: David Puchalsky MD, Rita Lloyd MD

We investigated sleep problems in three different skin 
diseases: psoriasis, chronic eczema (atopic dermatitis, contact 
dermatitis), and Non-melanoma skin cancers (basal cell or 
squamous cell skin cancers). Our hypothesis was that sleep is 
affected adversely in chronic inflammatory skin diseases due 
to an inflammatory process and it affects the patients’ quality 
of life. Since there is no long term inflammatory process in 
acute diseases such as basal and squamous cell skin cancers, 
they should not affect individuals’ sleep. The exception would 
be sleep problems due to the anxiety of having cancer that may 
cause acute insomnia but does not cause a sleep disorder per se. 

We used several questionnaires to evaluate patients’ sleep 
problems. We also used Skindex questionnaire to evaluate 
for emotional, symptom, and functional effects of the three 
diseases on our patients. The poster summarizes the results of 
our study. We found univariate significant differences between 
groups in fatigue score, ISI (insomnia Severity Index), ISQ 
(Insomnia Symptom Questionnaire), and the Skindex scores. 
However after controlling for age in a multivariate analysis only 
Skindex differences remained significant. 

We concluded that patients with inflammatory skin diseases 
have higher rate of insomnia that is correlated with higher 
skindex /burden of the disease score. We did not find any 
significant differences in sleep disorders such as sleep apnea or 
restless leg syndrome between our groups. 

Limitation of the study: This was a non-randomized trial and 
we had significant demographic differences between groups.
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funded by the National Institute of Arthritis and Musculoskeletal and Skin Diseases 
(NIAMS) through Department of Dermatology.

UW SDRC 2016 Retreat Organized by:

Gary Wood, MD
Director

Hasan Mukhtar, PhD
Co-Director

With valuable input received from the UW SDRC Executive 
Committee:

Nihal Ahmad, PhD

Vijay Setaluri, PhD

Jack Longley, MD

Sean Palecek, PhD

Ruth Sullivan, VMD, PhD

Gloria Xu, MD, PhD

Ladan Mostaghimi, MD

Special acknowledgment is extended to the following 
individuals within the Department of Dermatology for their 
administrative support and coordinating:

Hannah Strelchenko
SDRC Program Manager

Megan Maguire
Basic Research Administrator

Graphic design and program layout provided by:

Todd Brown
Media Solutions, UW School of Medicine and Public Health 



The University of Wisconsin Skin Disease Research Center is funded, 
in part, by the National Institute of Arthritis and Musculoskeletal and Skin 

Diseases P30 grant (P30 AR066524):

National Institute of
Arthritis and Musculoskeletal
and Skin Diseases

Supported by the

With additional support from the following sponsors:


