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The Skin Research Group of Canada
2018
Welcome to the Skin Research Group of Canada (SRGC) 5th Annual conference.
The SRGС Conference Scientific Organizing Committee is delighted to invite you to the 2018
Annual Meeting in Montreal.
This year, the SRGС for the first time will hold a joint meeting with the Canadian
Dermatology Association (CDA), which will undoubtedly help bring Canadian basic science,
translational and clinical skin research expertise under one roof. Our joint meeting will be
equally beneficial to clinicians, basic scientists and industry partners engaged in skin disease
research and will showcase world-class studies on psoriasis, eczema, skin cancer,
autoimmune diseases, wound healing, skin regeneration and many other topics critical to our
patients. At least 25 % of the conference time is dedicated to interactive sessions.
The focus of the meeting will be on jump starting collaborations and on knowledge
translation. This meeting will help build critical connections between lab scientists, patient
alliance/patient advocacy groups, clinicians and industry partners to answer critical
questions to improve diagnosis and management of skin diseases.
Conference learning objectives:
Participants will get acquainted with molecular parthenogenesis for a number of skin
diseases including psoriasis, atopic dermatitis, acne, vitiligo, scleroderma, epidermolysis
bullosa, cutaneous lymphomas, melanoma, non-melanoma skin cancers and chronic wound
healing.
Participants will be able to measure the impact of recent advances in research on
these diseases and will be able to better differentiate how targeted therapies can be used to
treat these conditions.
Participants will be able to evaluate the impact of these diseases on patients’ daily life
from patient support group presentations.
Participants will be able to define patients' priorities in skin research.
Participant will also be able to consider how future research on these conditions can
improve their diagnosis and management.
We need your participation to make this meeting a success!
Sincerely,
Annual Conference Scientific Organizing Committee,

Ivan V. Litvinov
	
  
	
  

MD, PhD

Anie Philip, PhD

	
  

David Gratton
M.D., FRCPC

Stéphane Roy
Ph.D
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SRGC 2018

June 22 – 24
Skin Research Group of Canada
Le Westin
5th Annual Conference
Montreal, Quebec
Program
JUNE 22, FRIDAY
2 – 6PM

Victoria Hall, 3rd floor

SRGC Registration
CONCURRENT WORKSHOPS:

2:30-4:45PM

2:30-2:35
2:35-2:50
2:50-3:05
3:05-3:20
3:20-3:35
3:35-3:50

3:50-4:05
4:05-4:20

A Workshop And A Launch
Of A New Mentoring Program
On “Acquiring Excellence In
Clinical Research”*
Victoria Hall, 3rd floor
Welcome Remarks
Ivan Litvinov
Evolving Landscape Of Clinical
Research
David Gratton
Conducting Clinical Trials In An
Academic Setting
Neil Shear
Setting Up A Standalone
Research Centre
Yves Poulin
The Role Of Ethics Committee
Review In Research
Kirk Barber
Beyond EASI, PASI And GCP:
Practical Things You Need To
Know Before Starting In
Clinical Research.
Robert	
  Bissonnette
The Do’s And Don’ts Of
Working With Industry
Annie Boucher
Workshop (Options)
A)What You Need In The Office
To Run A Trial (Dr.Gratton/Dr.
Poulin).
B) SOPs: Consent, Ethics And
Beyond (Dr. Barber).
C) Opportunities In Innovaderm
Research (Dr. Bissonette).
D) Working With Industry:
Build Lasting Relationships (Dr.
Boucher).
E) Academia And Government

Navigating Funding
Sources In Dermatology
Research*

2:30-2:40
2:40-3:10
3:10-3:30
3:30-3:50
3:50-4:10
4:10-4:45
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Riopelle Hall, 3rd floor
Welcome Remarks
Anie Philip
Canadian Institutes For
Health Research
Karim Khan
MITACS Funding
Opportunities
Jean-Philippe Valois
Canadian Dermatology
Foundation
John Elliott
Securing Funding As A
Clinician-Scientist
Youwen Zhou
Questions/Discussion
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4:20

Funding: What Resources Are
Available (Dr. Shear/Dr.
Litvinov).
F) PURE: A Concrete Example
Of Getting Started In Research
(Dr. Rihakova).
All Participants
Closing Remarks

*For this workshop space is limited to 30 - 40 participants and preregistration via email is
required. To preregister, please email, specifying the workshop: SRGC2018
4:45-6:00PM

SRGC Welcome Reception

Reporter Bar, 3rd floor

6:00-7:15PM

Invited Lecture

Montreal Hall, 11th floor

6:00-6:15

Presentation Of The “Excellence In Skin Research Award”
To Dr. Elaine Fuchs
By Mr. Louis Vogel And Dr. Ivan V Litvinov

6:15

SRGC Louis Vogel Lecture
"Skin Stem Cells In Silence, Action And Cancer”	
  

Dr. Elaine Fuchs
Rebecca C. Lancefied Professor in Mammalian Cell Biology and Development,
The Rockefeller University,
Howard Hughes Medical Institute Investigator,
National Academy of Sciences Member.
7:15-8:30PM

SRGC Reception And Patient Support Groups
Presentations:
Moderator: Anie Philip

Reporter
Bar
3rd floor

-Eczema Society of Canada
Mme. Amanda Cresswell-Melville
-Canadian Association of Psoriasis Patients (CAPP)
Mme. Kathryn Andrews-Clay
-FLAM
Mme. Sue-Ling Chang
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JUNE 23, SATURDAY
8:00-9:00

Poster Set Up

8th floor

8:30-12:00

SRGC Registration

8th floor

8:30-10:00

CONNECTING OUR RESEARCH TO PATIENTS
Moderators: Ivan V Litvinov and Anie Philip
St. Antoine Hall, 9th floor

8:30-8:45

The Importance Of Patient-Oriented Research
Karim Khan (CIHR)
Presentations From Patient Support Groups
Morris F Manolson (CAPP)
Scleroderma Patient-Centered Intervention Network
Brett Thombs
Canadian Scleroderma Research Group Presentation
Murray Baron

8:45-9:15
9:15-9:45
9:45-10:00

CONCURRENT SESSION I:
10:00-11:00

10:00-10:12

10:12-10:24

10:24-10:36

Scleroderma And
Aberrant Wound
Healing In Skin Disease
Moderators:
Andrew Leask
Saeid Amini-Nik

Psoriasis And Eczema
Moderators:
David Gratton
Kirk Barber

Clinical, Education
And Epidemiologic
Research
Moderators:
William Gerstein
Jordana Schachter
St. Antoine Hall
Beaver Hall
Ste-Hélène Hall
9th floor
8th floor
8th floor
Endothelial Ephrin B4
Efficacy And Safety of
Evaluating
And Ephrin B2 Signaling Switching To Ixekizumab Comorbidities, Natural
in Tissue Fibrosis.
In Secukinumab NonHistory, And
Brian Wu
Responders With Plaque Predictors Of Early
Psoriasis: A Multicenter
Resolution In A Cohort
Retrospective Study
Of Children With
Jorge R. Georgakopoulos Chronic Urticaria.
Elena Netchiporouk
Gene Therapy and Tissue CD109 Is A CellFormation Par
Engineering: A Strategy
Extrinsic Regulator Of
Concordance En
To Treat Recessive
Cutaneous IL-17
Dermatologie Pour La
Dystrophic Epidermolysis Producing γδT Cells
Formation Médicale
Bullosa (RDEB).
Hualin Zhang
Continue Des
Angela Dakiw Piaceski
Médecins De Famille.
Julie Lecours
Fibrillin-1-Mediated
The Risk of Completed
Teledermatology:
Regulation of MicroRNA And Attempted Suicide
Wound Care Among
Signaling and Cell
Among Individuals With First Nations In
Function.
Psoriasis: A
Northern Quebec.
Rongmo Zhang
Retrospective Cohort
Sheila Wang
Study In Quebec, Canada
Elham Rahme
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10:36-10:48

Diagnostic Indicators in
Keratinocytes Innate
Immunity in Localized
Scleroderma Patients.
Irina Khamaganova

Évaluation Du Potentiel
Antipsoriasique D’une
Nouvelle Gamme De
Molécules De La Forêt
Boréale Par Criblage
Pharmacologique Grâce
Au Génie Tissulaire
Alexe Grenier

10:48-11:00

Cell Interactions of
Fibulin-4 And Latent
Transforming Growth
Factor-β Binding
Protein-4
Hana Hakami

A Novel Approach for
Treatment Of Atopic
Dermatitis: Topical
Application Of A Peptide
Inhibitor Of STAT6 In A
Mouse Model
Fatima Hubaishi

Development And
Validation Of An
Algorithm To Predict
The Clinical Outcome
Of Wound Healing
Using Thermographic
Scans.
Jose Ramirez-Garcia
Luna
Measurement of LightInduced Nitric Oxide
Release from Ex Vivo
Skin Homogenate
Using A Colorimetric
Nitrite Assay (Griess
Assay).
Augustin Barolet

11:00-12:45

SRGC Poster Viewing /
Visit Our Industry Partners And Patient Support Groups
Exhibits.

12:00PM

LUNCH BOXES WILL BE AVAILABLE FOR PURCHASE

8th floor

CONCURRENT WORKSHOPS:
12:45-2:15

Job/Career Forum –
Making The Right
Moves:
Moderator:
Ivan V Litvinov
A career in Industry:
come and meet
representatives from and
learn about career
opportunities.
Novartis, Janssen,
Celgene, Eli Lilly,
Mallinckrodt, Abbvie,
Valeant, Galderma,
Amgen, Leo Pharma,
L’Oréal, Pfizer

Achieving Success In
Academia:
Moderator:
Anie Philip

Canadian Association
Of Rheumatology
And Dermatology
Chair: Jan Dutz

Dr. Karim Khan (CIHR),
Dr. Elaine Fuchs,
Dr. John Varga,
Dr. Nicole Ward
Dr. Mohit Kapoor

1. Discussion of terms
of reference for
CARD.
2. Discussion of
DermatologyRheumatology
Education Tool for
Autoimmune
Manifestations.
3. Discussion of the
creation of longitudinal
cohorts for
autoimmune diseases.

St. Antoine Hall,
9th floor

Ste-Hélène Hall,
8th floor

Beaver Hall,
8th floor
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2:15-3:30

TRANSLATIONAL RESEARCH ROUNDTABLE DISCUSSIONS I
Psoriasis/Atopic Dermatitis
Moderators:
David Gratton
Ivan V Litvinov
Beaver Hall, 8th floor

	
  
3:30-4:15

Scleroderma And Wound Healing
Moderator: Murray barron
Ste-Hélène Hall, 8th floor

Invited Lecture
Moderator: Anie Philip

St. Antoine Hall
9th floor

SRGC State-of-the-Art Lecture
"Toward Rational Therapies For Systemic Sclerosis"	
  

Dr. John Varga
Director, Northwestern Scleroderma
John and Nancy Hughes Distinguished Professor of Rheumatology
Professor of Medicine (Rheumatology), Dermatology and Pharmacology
Feinberg School of Medicine Northwestern University
4:15-6:00

Come See My Poster – Faculty Moderated Poster Walks
-‐ Clinical, Epidemiological and Education Research
-‐ Psoriasis and Eczema
-‐ Scleroderma, skin fibrosis and skin elasticity diseases
-‐ Wound healing and skin regeneration
-‐ Melanoma and Non-Melanoma Skin Cancers
-‐ Cutaneous Lymphomas

8th floor

FREE NIGHT
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JUNE 24, SUNDAY
8:00-9:00

Plenary Session I
Moderator: Julie Fradette

Fortifications Hall
9th floor

8:00-8:12

The Microbiome: A Missing Link in Non-Melanoma Skin Cancer
P. Régine Mydlarski

8:12-8:27

Molecular mechanisms of elastogenesis
Dieter P. Reinhardt

8:27-8:42

Role of ephrins in Tissue Fibrosis
Mohit Kapoor

8:42-8:54

Bidirectional relationship between major depressive disorder and vitiligo: a
population-based cohort study
Isabelle A. Vallerand

CONCURRENT SESSION II:
9:00-10:00

Cutaneous Lymphomas
Moderators:
Youwen Zhou
Robert Gniadecki
Beaver Hall, 8th floor

Wound Healing And Skin Biology I
Moderators:
Veronique Moulin
Jeff Biernaskie
Ste-Hélène Hall, 8th floor

9:00-9:12

Exploration Of ITK As A Therapeutic
Target For Cutaneous T-Cell
Lymphoma
Yuanshen Huang

Living Skin Substitutes Produced By
Tissue Engineering For The Treatment
Of Burns And Other Skin Diseases.
Lucie Germain

9:12-9:24

Canadian Survey Of Treatment
Options Available For Cutaneous TCell Lymphoma Patients
Anne-Sophie Smilga

Bioprinting Keratinocyte Colonies
Using Biphasic Polymer Systems
Enhances Engraftment On Acellular
Dermal Matrices
John Frampton

9:24-9:36

Identifying Intratumor Heterogeneity
In Mycosis Fungoides Using High
Throughput DNA Sequencing
Aishwarya Iyer

Molecular Interaction Between
Elastogenic Proteins Impacting Matrix
Assembly and Function.
Heena Kumra

9:36-9:48

Synergy of BCL2 And Histone
Deacetylase Inhibition Against
Leukemic Cells from Cutaneous TCell Lymphoma Patients
Benoit Cyrenne

Development of A Tissue-Engineered
Wound Healing Model Made of
Diabetic Keratinocytes and
Fibroblasts.
Thiéry De Serres-Bérard

9:48-10:00

Analysis of CTCL Cell Lines Reveals
Important Differences Between
Mycosis Fungoides/Sézary Syndrome
Vs. HTLV-1+ Leukemic Cell Lines
Jennifer Gantchev

Advanced Age Impairs Self-Renewal
and Biases Fate Choice of Hair
Follicle Dermal Stem Cells.
Wisoo Shin
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10:00-11:40

Plenary Session II

10:05-10:10

Moderator: Lucie germain
Welcome

Fortifications Hall
9th floor

10:10-10:25

New Advances in Vitiligo Pathogenesis and Therapy.
Youwen Zhou

10:25-10:40

Mycosis Fungoides is Clonally Diverse.
Robert Gniadecki

10:40-10:55

Dissecting The Hair Follicle Dermal Stem Cell Lineage Towards
Understanding Their Role In Hair Growth And Hair Loss.
Jeff Biernaskie

10:55-11:10

The Landscape of Driver Mutations in Melanoma.
Ian Watson

11:10-11:25

Regulation Of IL-13 Production by Human Th2 cell And Tc2 T Cells from
Peripheral Blood and Atopic Lesional Skin By S.Aureus and Their Cell-Wall
Products.
Carolyn Jack
Hyperbaric Oxygen Therapy To Enhance Healing Of Skin Wounds In Irradiated
Tissues.
Julie Fradette

11:25-11:40

12:00PM

LUNCH BOXES WILL BE AVAILABLE FOR PURCHASE

11:45-12:45

TRANSLATIONAL RESEARCH ROUNDTABLE DISCUSSIONS II

12:45-1:15

Cutaneous Lymphomas
Moderators:
Youwen Zhou
Robert Gniadecki

Melanoma And Non-Melanoma
Skin Cancers
Moderators:
Ian Watson
Anie Philip

Beaver Hall, 8th floor

Ste-Hélène Hall, 8th floor

Invited Lecture
Moderator: Ivan V Litvinov

Fortifications Hall
9th floor

SRGC Frontiers In Science Lecture
"Modelling Psoriasis As A Systemic Disease: What Mice
Can Teach Us"

Dr. Nicole Ward
Associate Professor of Dermatology,
Case Western Reserve University,
Deputy Secretary-Treasurer,
Society for Investigative Dermatology
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CONCURRENT SESSION III:
1:20 -2:40

Melanoma and Non-Melanoma Skin
Cancers
Moderators:
Ian Watson
Sabrina Daniela Wurzba
Beaver Hall, 8th floor

Wound Healing and Skin
Regeneration II
Moderators:
Dieter P. Reinhardt
Stpéhane Roy
Ste-Hélène Hall, 8th floor

1:20-1:32

Fibroblast-Specific Expression Of
CCN2 Is Required For Melanoma
Metastasis.
Andrew Leask

Myeloid Cells During (Ab)Normal
Skin Healing
Saeid Amini-Nik

1:32-1:44

Transposon-Mediated Mutagenesis of
Vaccinia Virus Results in The
Development of a Next-Generation
Oncolytic Virus for Melanoma
Brian Keller

Characterization of Skin Substitutes
Produced with Cells from Patients
with Recessive Dystrophic
Epidermolysis Bullosa
Andréanne Cartier

1:44-1:56

The Roles of CD109 in squamous Cell
Carcinoma Progression	
  
Shufeng Zhou

YBX1 Mediated Translational
Control of The Senescence
Secretome In Epidermal Progenitors
Eunjeong Kwon

1:56-2:08

A Genome-Wide CRISPR Screen for
Exploring the Regulation of Nucleotide
Excision Repair in Human Cells
François Bélanger

Mechanical Education In Vitro
Enhances Skin Regenerative
Capacities of Human Mesenchymal
Stem Cells
Marielle Walraven

2:08-2:20

Influence of Ultraviolet Radiation
(UVB) On Melanoma Cell Migration
Maude Vaillancourt-Audet

Composite Gelatin-Polyurethane
Electrospun Scaffold for Skin
Regeneration
Mohammadali Sheikholeslam

2:20-2:32

Enhancement Of Angiogenesis In A
Tissue-Engineered Skin Model Derived
From Neurofibromatosis Type 1
Patients
Vincent Roy

2:40-3:00

CD109 Overexpression In The
Epidermis Inhibits
Lipopolysachharide-Induced Acute
Inflammation In The Skin: Potenial
Role Of NF-kappaB Pathway
Inhibition
Kenneth Finnson
Closing Remarks and Presentation of Awards
Fortifications Hall
9th floor
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CONCURRENT SESSION I
ABSTRACTS
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Scleroderma	
  And	
  Aberrant	
  Wound	
  Healing	
  In	
  Skin	
  Disease	
  
JUNE 23, SATURDAY 10 – 11AM
St. Antoine Hall, 9th floor	
  
Brian Wu
University of Toronto, Krembil Research Institute,
University Health Network

10:00-10:12
AM

Endothelial Ephrin B4 And Ephrin B2 Signalling In Tissue Fibrosis
Brian Wu (1,2), David Lagares (3), Sayaka Nakamura (2), JianPing Wu (4), Riyadh Asrafuzzaman
(2), Philip Monnier (2), Boris Hinz (1) and Mohit Kapoor (1,2).
1. Department of Laboratory Medicine and Pathobiology, University of Toronto 2. Division of
Genetics and Development, Krembil Research Institute, University Health Network 3. Division of
Pulmonary and Critical Care Medicine, Department of Medicine, Harvard Medical School 4.
Department of Medicine, University of Montreal Hospital Research Centre; Laboratory of Tissue
Repair and Regeneration, Faculty of Dentistry, University of Toronto; The Arthritis Program,
University Health Network.
Fibrosis of the lungs and skin is a prominent feature of many diseases such as Scleroderma resulting
in loss of organ function. Currently, mechanisms to explain the cause or development of fibrosis are
unclear. Previously, we have identified a novel shedding phenomena of the receptor tyrosine kinase
ephrin B2 (EfnB2) within the lung mediated by a sheddase called ADAM10 (Lagares et al., 2017;
Nature Medicine)1.. Soluble ephrin B2 (s-EfnB2) levels increase with the onset of fibrosis in mice
undergoing bleomycin-induced pulmonary fibrosis; decreases in s-EfnB2 through inducible genetic
ablation of EfnB2 in fibroblasts is able to partially reduce the severity of lung and skin fibrosis in
mice. However, it is important to note that the fibroblast-specific knockout of EfnB2 is not
sufficient in removing s-EfnB2 from mouse lung homogenate. EfnB2 binds the receptors ephrin B3
and ephrin B4 (EphB4); it is possible that contribution of s-EfnB2 from other cell types such as
endothelial cells is significant enough to permit fibrotic change despite ablation in fibroblasts. The
cell type that interacts with s-EfnB2 to facilitate fibrosis still remains unknown. Notably, endothelial
cells are a key feature of SSc-related pulmonary arterial hypertension, which is a distinct pathology
related to lung fibrosis which contributes significantly to mortality. This study seeks to evaluate the
effects of EfnB2 knockout as well as EphB4 knockout in endothelial cells for a lung and skin
fibrosis mouse model. C57BL/6J mice expressing either floxed EphB4 or floxed EfnB2 were
crossed with C57BL/6J mice expressing Tek-Cre. To initiate genetic deletion, 4 week old mice
underwent tamoxifen treatment (1 mg in 100 µL corn oil daily for 5 days) or corn oil as control.
Mouse breeding yielded EphB4 f/f Tek-Cre mice and EfnB2 f/f Tek-Cre mice which are endothelial
specific knockouts inducible through tamoxifen treatment. Knockout was confirmed through exon-1
genotyping and IHC. Having successfully generated these conditional knockout mice, we now plan
to KO or control mice to non-surgical intratracheal instillation with bleomycin to induce pulmonary
fibrosis or via subcutaneous injection to induce skin fibrosis. The effect of endothelial-specific
genetic ablation of EphB4 or EfnB2 on the degree of fibrosis will be qualitatively assessed through
histology and Masson’s trichrome staining and then quantified through hydroxyproline analysis.
Endothelial cells or fibroblasts will be extracted from mouse subjected to lung and skin fibrosis will
be cultured for further biochemical analysis. We have now successfully generated two separate
endothelial-specific conditional knockout mice, EphB4 and EfnB2. Our ongoing studies will further
shed light into the role of endothelial cells in EfnB2 shedding as well as identify if endothelialspecific ablation of EphB4 and EfnB2 has any effect on the development and severity of skin and
lung fibrosis in vivo
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Angela Dakiw Piaceski
LOEX-CHU de Québec-ULaval Research Center

10:12-10:24
AM

Gene Therapy And Tissue Engineering: A Strategy To Treat Recessive Dystrophic
Epidermolysis Bullosa (RDEB)
Angela Dakiw Piaceski (1,3), Danielle Larouche (1,3), Francis Bisson (1,3), Karim Ghani (2,3),
Manuel Caruso (2,3), Lucie Germain (1,3).
1. Centre de Recherche (CR) en organogénèse expérimentale de l’Université Laval/LOEX (Québec,
Canada) 2. CR sur le cancer de l'Université Laval (Québec, Canada) 3. CR CHU de QuébecUniversité Laval (Québec, Canada)
Recessive dystrophic epidermolysis bullosa (RDEB) is a rare genetic disease in which patients
suffer from skin detachments and blistering caused by the absence or the non-functionality of the
type VII collagen protein (COLVII). Naturally secreted by fibroblasts and keratinocytes, COLVII is
a major structural component of anchoring fibrils that ensures dermal-epidermal junction cohesion
in the skin. Mutations in the COL7A1 gene are responsible for RDEB and only palliative treatments
are offered to patients. Our objective is to develop a strategy to treat RDEB, combining gene
therapy and tissue-engineered skin (TES) substitutes optimized to express COLVII in keratinocytes
and fibroblasts for an autologous grafting purpose. Amphotropic pseudotyped retroviral vector and
the transduction enhancers polybrene or EF-C were used to transduce the COL7A1 gene linked to a
HA tag into healthy-human keratinocytes and fibroblasts. COLVII-HA expression was evaluated by
immunofluorescence. Results showed that the expression of COLVII-HA was more important in
presence of EF-C (keratinocytes 36%±6; fibroblasts 19%±5) compared with polybrene
(keratinocytes 29%±4; fibroblasts 4%±2). TES were then produced with different combinations of
untransduced or transduced cells using the self-assembled method developed in our laboratory.
COLVII-HA from transduced cells was localized at the dermal-epidermal junction, like native
COLVII, and histological appearance was similar to the control TES. The presence of transduced
keratinocytes stem cells in TES suggests that the expression of the COLVII can be maintained over
time. These results indicate that RDEB is potentially treatable by autologous TES corrected with
gene therapy.

	
  
Rongmo Zhang
McGill University

10:24-10:36
AM

Fibrillin-1-Mediated Regulation Of Microrna Signaling And Cell Function
Rongmo Zhang (1), Karina A. Zeyer (1), Heena Kumra (1) and Dieter P. Reinhardt (1,2).
1. Faculty of Medicine 2. Faculty of Dentistry, McGill University, Montreal, Canada
Fibrillin-1 is the major component of microfibrils in connective tissues, including skin. Abnormalities in
the fibrillin-1 gene cause various disorders, including stiff skin syndrome (SSS), Marfan syndrome,
among others. SSS mutations all localize in the 4th transforming growth factor-β-binding protein-like
domain, containing an evolutionarily conserved Arg-Gly-Asp (RGD) sequence mediating cell-matrix
interaction. microRNAs (miRNAs) are reported to post-transcriptionally control 30% of mammalian
gene expressions, including ECM proteins. However, whether ECM proteins regulate miRNAs via cellmatrix interaction is largely unknown. This study addresses how cell interaction of the fibrillin-1 RGD
sequence regulates proliferation and differentiation-related mechanisms through miRNAs. Results: A
global miRNA microarray analysis comparing human skin fibroblast seeded on an RGD-containing
fibrillin-1 fragment compared to a mutant RGA-containing control fragment demonstrated that fibrillin-1
controls miRNAs through integrin-ligation. Comparative mRNA microarray analysis identified genes
involved in the transforming growth factor-β pathway, MAPK pathway (includes ERK1/2), and focal
adhesion formation as the most important functional groups regulated upon fibillin-1 ligation.
Bioinformatic prediction and experimental validation of the targets of the selected miRNAs highlighted
their roles in proliferation or differentiation-related mechanisms. Among these validated miRNAs, miR503 was shown to participate in p-SMAD2 regulation by RGD ligation. Immunofluorescence indicated
that miR-1208 was involved in total ERK1/2 and cell proliferation regulation, and in fibroblast to
myofibroblast differentiation. Furthermore, downregulation of miR-612 and miR-3185 by fibrillin-1
binding contributed to focal adhesion formation in fibroblasts. Conclusion: Fibrillin-1 regulates a subset
of miRNAs involved in TGF-β signalling, proliferation, myofibroblast differentiation, and focal adhesion
formation.
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Irina Khamaganova
Pirogov Russian national research medical university

	
  

10:36-10:48
AM

DIAGNOSTIC Indicators IN Keratynocytes Innate Immunity In Localized Scleroderma
Patients
I.Khamaganova MD, Dsci (1), N.Potekaev MD, Dsci (1), O.Svitich Dsci (2), L.Gankovskaya Dsci
(2), E.Malyarenko PhD (3), D.Gyulaliev PhD (3).
1. Pirogov Russian national research medical university,department of skin diseases and
cosmetology 2. Pirogov Russian national research medical university,department of immunology 3.
Moscow centre of dermatovenerology and cosmetology
The objective of the study was the analysis of the indicators of innate immunity of keratinocytes in
healthy persons and patients with localized scleroderma. 71 patients aged 16- 72 years old,
including 51 patients with plaque morphea, 8 patients with idiopathic atrophoderma of Pasini and
Pierini, 6 patients with localized scleroderma and 6 individuals with co-occurring plaque morphea
and lichen sclerosus were examined . 6 healthy subjects aged 30- 39 years were examined as well.
Total RNA was isolated from keratinocytes by using a RNeasy Mini Kit (Qiagen, Germany) and kit
"RIBO-sorb" (ILS, Russia) according to the manufacturer’s instructions. For cDNA synthesis, 2 µl
of total RNA was combined with random primers (Syntol, Russia) and reverse primers for the target
genes .For quantitative analysis, real-time PCR was performed, using a SYBR Green Kit for qRTPCR (Syntol, Russia), according to the manufacturer’s instructions. The primers and probes for the
real-time PCR were synthesized by Syntol (Russia). The median of the expression of Toll-liked
receptor 2 (TLR2) was significantly reduced both in the affected skin to 862 and in healthy skin in
scleroderma patients to 969 in comparison with healthy subjects (4366).The median of the
expression of human β defensin 1(hBD1)was significantly increased both in the affected skin to
77356 and in healthy skin in scleroderma patients to 71050 in comparison with healthy subjects
(20059).The median of the expression of TNFα was significantly increased both in the affected skin
to 76 and in in healthy skin in scleroderma patients to 27 in comparison with healthy subjects (20,5).
The investigation showed statistically significant changes of the indicators of innate
immunity(TLR2, hBD-1, TNFα) in the skin of scleroderma patients. The data can be further used
for the elaboration of scleroderma treatment.

Hana Hakami
Anatomy and Cell Biology Department, Faculty of Medicine, McGill
University, Montreal, Canada

10:48-11:00
AM

Cell Interactions Of Fibulin-4 And Latent Transforming Growth Factor-β Binding Protein-4
Hana Hakami (1,2), Clark Thomson (1), Chae Syng Lee (1), Kungjun Lee (1), Dieter P. Reinhardt
(1,3).
1. Faculty of Medicine, McGill University, Montreal, Canada, 2. Faculty of Sciences, King Saud
University, Riyadh, Saudi Arabia, 3. Faculty of Dentistry, McGill University, Montreal, Canada
Skin elasticity is due to the abundance of elastic fibers. Elastogenesis presents a cell surface located
highly complex process that requires the recruitment of several associated molecules including
fibulin-4 (FBLN4) and latent transforming growth factor beta binding protein-4 (LTBP4).
Mutations in FBLN4 cause autosomal recessive cutis laxa (ARCL), characterized by a severe array
of defects including loose skin, aortic aneurysms, and emphysema. Mutations in LTBP4 were also
reported in patients with ARCL. The mouse models of FBLN4 and LTBP4 emphasized the roles of
these two proteins in elastogenesis. On the molecular levels, very little is known how FBLN4 and
LTBP4 function. Previously, we showed that FBLN4 interacts with fibroblasts. However, cell
interaction with LTBP4 has not been demonstrated. In this study, we show that skin fibroblasts bind
strongly to LTBP4. We further demonstrate the functionality of FBLN4 multimerization in cell
binding. FBLN4 multimers, but not monomers, interact with cells. With a set of FBLN4 fragments,
we identified two cell interaction epitopes, one located in cbEGF2-3 and a second one in the Cterminal domain. Additionally, we have investigated potential cell receptor(s) for FBLN4 and
LTBP4. Neither FBLN4 nor LTBP4 contains an RGD-integrin binding sequence, and both have
high affinity for heparin. This suggests heparan sulfate proteoglycans mediates FBLN4 and LTBP4
cellular interactions. In the presence of heparin, cell binding to FBLN4 was entirely abolished, and
to LTBP4 it was reduced. Treating cells with heparinases reduced cell attachment to both proteins.
These data suggest a new cell-interaction role for FBLN4 and LTBP4 in elastogenesis.
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10:00-10:12
AM

Efficacy And Safety Of Switching To Ixekizumab In Secukinumab Non-Responders With
Plaque Psoriasis: A Multicenter Retrospective Study
Jorge R. Georgakopoulos, BSc (1), Michelle Phung, BMSc (2), Arvin Ighani, BMSc (3), Jensen
Yeung, MD, FRCPC (3, 4, 5, 6).
1. Schulich School of Medicine and Dentistry, Western University, London, ON, Canada 2.
Department of Pharmacology and Toxicology, University of Toronto, Toronto, ON, Canada 3.
Faculty of Medicine, University of Toronto, Toronto, ON, Canada 4. Sunnybrook Health Sciences
Centre, Toronto, ON, Canada 5. Women’s College Hospital, Toronto, ON, Canada 6. Probity
Medical Research Inc., Waterloo, ON, Canada.
Biologic switching has become a common practice in dermatology clinics. Although outcomes of
switching between older generational biologics have been extensively studied, the effectiveness and
safety of switching patients between interleukin (IL)-17A antagonists is unknown. Therefore, we aimed
to investigate the likelihood that secukinumab nonresponders will respond to ixekizumab. Furthermore,
we assessed whether or not individuals who experienced an adverse event (AE) to secukinumab
experienced the same fate with ixekizumab. We performed a multicenter retrospective chart review of
patients who were 18 years of age or older with moderate-to-severe plaque psoriasis and treated with
ixekizumab 80 mg immediately following discontinuation of secukinumab 300 mg. Responders were
patients who achieved PASI 75 or PGA of 0/1. Safety was assessed based on reported AEs. Of the 28
patients who were secukinumab nonresponders, 21 (75.0%) responded to ixekizumab following 12
weeks of treatment. In subset analysis, PASI 75 or PGA 0/1 was achieved in 4/5 (80.0%) of primary
non-responders to secukinumab, 14/17 (82.4%) secondary non-responders, 0/3 (0%) patients who
stopped secukinumab due to intolerance and 3/3 (100%) patients who stopped for a non-drug related
reason. Eight (28.6%) patients experienced one or more AEs while on secukinumab. Of these 8 patients,
3 (10.7%) went on to experience an AE to ixekizumab. Eight (28.6%) patients did not experience an AE
to secukinumab, but did to ixekizumab. In total, 11 (39.3%) patients experienced one or more AEs to
ixekizumab. These are the first reported findings of the efficacy and safety of ixekizumab in non anti-IL17A naive patients. The results of our study suggest that (1) ixekizumab appears to be a promising
treatment option with good clinical outcome for patients with prior exposure to secukinumab and (2) not
all patients who experience an AE to secukinumab will experience the same fate with ixekizumab.

Hualin Zhang
McGill University Health Centre, Montreal,QC

10:12-10:24
AM

CD109 Is A Cell-Extrinsic Regulator Of Cutaneous IL-17 Producing γδT Cells
Hualin Zhang, Giustino Carnivale, Barbara Polese, Ghislaine Fontes, Irah L. King.
McGill University Health Centre, Montreal, Quebec, Canada
IL-23/IL-17 immune axis is a central network in the progression of psoriasis. CD109 has been
shown to be downregulated in psoriatic lesions, yet its impact on the IL-23/IL-17 immune axis is
unknown. Here we hypothesized that CD109 is a negative regulator of cutaneous IL-23/IL-17 in the
context of psoriasis-like disease. Here we show that, compared with wild-type mice, CD109
deficient mice exhibit spontaneous epidermal hyperplasia and selective activation of the IL-23/IL17 immune axis including aberrant neutrophil recruitment and IL-23-dependent accumulation of
dermal and epidermal IL-17 producing γδT cells. In addition, CD109-deficient mice are
significantly more sensitive to imiquimod-induced skin inflammation. Using co-culture studies and
bone marrow chimeras we demonstrate that CD109 acts in a STAT3-dependent, but cell-extrinsic
manner to regulate IL-17 production by γδT cells. Our studies have revealed CD109 as an
endogenous regulator of skin homeostasis and the IL-23/IL-17 immune axis. Further, we
demonstrate that expression of CD109 limits IL-17 production in a T cell-extrinsic manner and
controls psoriasiform inflammation. Studies are now underway to dissect the specific cellular and
molecular pathways in which CD109 acts to maintain tissue homeostasis and control the cutaneous
inflammatory response.
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Elham Rahme
Research Institute of the McGill University Health Centre

10:24-10:36
AM

The Risk Of Completed And Attempted Suicide Among Individuals With Psoriasis: A
Retrospective Cohort Study In Quebec, Canada
Elham Rahme (1,2), Ivan Litvinov (3), Hacene Nedjar (1).
1. Research Institute of the McGill University Health Centre, Montreal, Quebec, Canada 2.
Department of Medicine, Division of Clinical Epidemiology, McGill University, Montreal, Quebec,
Canada 3. Division of Dermatology, McGill University, Montreal, Quebec, Canada
Individuals with psoriasis may have an elevated risk of suicide. We used Quebec health
administrative databases to examine suicide death and hospitalization for suicide attempts risks in
2006-2012 among patients with psoriasis. Methods Individuals were included in a retrospective
cohort study at their first psoriasis diagnosis date or April 1, 2006 (if diagnosed earlier). Follow-up
ended at death or March 2012. Patients were classified into frequent, moderate and sporadic users
by annual psoriasis-related health services quartiles (frequent use may indicate higher disease
activity). The cohort included 36,216 patients (mean age 58 ± 17 years and 49% women). In total,
50 individuals died by suicide and 116 were hospitalized for suicide attempts. Crude rates per
10,000 patient-years were: 2.76 for suicide death and 6.41 for suicide attempt hospitalizations
(population rates 1.4 and 5.9, respectively in 2011). Compared to sporadic use, the adjusted hazard
ratios (Cox regression) (95% confidence intervals) were: suicide death, moderate use 1.90 (0.86,
4.20) and frequent use 3.19 (1.36, 7.49); and suicide attempt hospitalizations, moderate use 1.82
(1.06, 3.14) and frequent use 5.56 (3.19, 9.72). Women were at lower risks and those with prior
mental disorders were at higher risks for both suicide death and suicide attempt hospitalizations.
Older individuals and those who visited a dermatologist in the prior 2 years were at lower risk for
suicide attempt hospitalizations, but not for suicide death. Frequent (vs. sporadic) use of psoriasisrelated health services was associated with higher risks of suicide death and hospitalization for
suicide attempts.

	
  
Alexe Grenier
Centre de recherche en organogénèse expérimentale affilié à l'Université
Laval (LOEX)

10:36-10:48
AM

Évaluation Du Potentiel Antipsoriasique D’une Nouvelle Gamme De Molécules De La Forêt
Boréale Par Criblage Pharmacologique Grâce Au Génie Tissulaire
Alexe Grenier (1,2), Audrey Bélanger (3), André Pichette (3), Jean Legault (3), Roxane Pouliot (1,2).
1. Centre de recherche en Organogénèse Expérimentale affilié à l’Université Laval (LOEX) 2.
Faculté de Pharmacie, Université Laval 3. Département des sciences fondamentales, UQAC
Le psoriasis est une maladie inflammatoire chronique de la peau affectant 2 à 3% de la population
mondiale. L’étiologie y est encore incomprise et c’est d’ailleurs l’une des raisons pour laquelle il
n’existe toujours aucun traitement curatif à ce jour. Les nombreux traitements permettent seulement
d’améliorer la qualité de vie des patients en contrôlant l’évolution de la maladie et permettant une
régression progressive des lésions cutanées. Le principal problème de ceux-ci est associé aux effets
secondaires indésirables qu’ils provoquent. L’objectif de cette étude était de démontrer le potentiel
antipsoriasique d’une nouvelle gamme de molécules associées à des structures polyphénoliques ou
triterpénoïques. Pour ce faire, l’évaluation de la toxicité des molécules et la détermination de l’effet
pharmacologique des molécules sélectionnées ont été effectuées. L’effet pharmacologique a été
déterminé à l’aide de substituts cutanés sains et psoriasiques produits par génie tissulaire avec la
méthode d’auto-assemblage du LOEX et à l’aide d’analyses histologiques et
immunohistochimiques. Les tests de toxicité ont permis d’identifier neuf molécules prometteuses.
Les analyses histologiques et immunohistochimiques réalisées sur les substituts cutanés traités avec
les neuf molécules ont révélé une meilleure différenciation des kératinocytes, diminution de
l’épaisseur de l’épiderme vivant, diminution de l’expression de l’involucrine et augmentation de
l’expression de la filaggrine et de la loricrine pour quatre de ces molécules, comparativement au
méthotrexate agissant comme contrôle positif. Les résultats obtenus suggèrent donc que les
nouvelles molécules testées provenant de la forêt boréale pourraient avoir un effet antipsoriasique
prometteur.
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Fatima Hubaishi
Research Institute of McGill University Health Centre,
Faculty of Medicine, McGill University, Montréal, QC, Canada

10:48-11:00
AM

A Novel Approach For Treatment Of Atopic Dermatitis: Topical Application Of A Peptide
Inhibitor Of STAT6 In A Mouse Model
Fatima Hubaishi (1), Curtis Quan (1), Annie Beauchamp (1), Louis Cyr (1), Angela Brewer (1),
Jichuan Shan (2), Elizabeth D. Fixman (2) and Brian J. Ward (1).
1.Research Institute of McGill University Health Centre 2. Meakins-Christie Laboratories,
Research Institute of the McGill University Health Centre Faculty of Medicine, McGill University,
Montréal, QC, Canada
Atopic dermatitis (AD), a common chronic inflammatory skin disease that occurs in 15-20% of
children, is accompanied by intense itchiness and elevated IgE production. AD affects the quality of
life and places a social and financial burden on patients and their families. Genes, the environment
and the immune system all contribute to AD pathogenesis. Current treatments include antihistamine and anti-inflammatory medications that target only the symptoms but not the underlying
immune pathways that cause AD pathogenesis. Acute AD is an allergic condition in which CD4+
Th2 cells producing cytokines such as IL-4, IL-5, IL-13 play a major role. Since both IL-4 and IL13 act primarily through the signal transduction and activator of transcription 6 (STAT6), this is a
logical target for such immunomodulatory therapy. STAT6 inhibitory peptide (STAT6-IP) uses cellpenetrating peptide technology to deliver a peptide designed to interfere with STAT6 signaling.
When delivered to the lung, STAT6-IP reduces maladaptive Th2-driven responses in murine models
of asthma and respiratory viral infection. We are currently developing murine models of AD in
Balb/c female mice using three different stimuli i) house dust mite (HDM); ii) papain; and iii)
ovalbumin plus interleukin-33. Outcomes include ear thickening, histopathology and both local and
systemic immune responses (e.g. antibody profiles, T cell phenotypes and cytokine secretion
patterns). Our preliminary data, thus far from the HDM model, suggest that topical treatment with
STAT6-IP at the time of allergen exposure can significantly modify the development and
progression of AD.
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JUNE 23, SATURDAY 10 – 11AM
Ste-Hélène Hall, 8th floor
Netchiporouk Elena
McGill University

10:00-10:12
AM

Evaluating Comorbidities, Natural History, And Predictors Of Early Resolution In A Cohort
Of Children With Chronic Urticaria.
Netchiporouk Elena (1), Sasseville Denis (1), Moreau Linda (1), Habel Youssef (2), Rahme Elham
(2), Ben-Shoshan Moshe (3).
1. Division of Dermatology, McGill University Health Centre, Montreal, Quebec, Canada. 2.
Division of Clinical Epidemiology, Department of Medicine, McGill University Health Centre,
Montreal, Quebec, Canada. 3. Division of Allergy and Clinical Immunology, Department of
Pediatrics, McGill University Health Centre, Montreal, Quebec, Canada.
IMPORTANCE: Chronic urticaria (CU) affects 0.1% to 0.3% of children. Most cases have no
identifiable trigger and are classified as chronic spontaneous urticaria (CSU). At least half of
patients with CSU may have an autoimmune etiology that can be determined in vitro using the
basophil activation test (BAT). While 30% to 55% of CU cases resolve spontaneously within 5
years in adults, the natural history and predictors of resolution in children are not known.
OBJECTIVE: To assess the comorbidities, natural history of CU, and its subtypes in children and
identify predictors of resolution. DESIGN, SETTING, AND PARTICIPANTS: We followed a
pediatric cohort with chronic urticaria that presented with hives lasting at least 6 weeks between
2013 and 2015 at a single tertiary care referral center. EXPOSURES: Data were collected on
disease activity, comorbidities, physical triggers, BAT results, complete blood cell count, C-reactive
protein levels, thyroid-stimulating hormone levels, and thyroid peroxidase antibodies. MAIN
OUTCOMES AND MEASURES: We assessed the rate of resolution (defined as absence of hives
for at least 1 year with no treatment) and the association with clinical and laboratory markers.
RESULTS: The cohort comprised 139 children younger than 18 years old. Thirty-one patients
(20%) had inducible urticaria, most commonly cold induced. Six children had autoimmune
comorbidity, such as thyroiditis and type 1 diabetes. Autoimmune disorders (24 patients [17%]) and
CU (17 patients [12%]) were common in family members. Positive BAT results (CD63 levels >
1.8%) were found in 58% of patients. Patients with positive BAT results (CD63 level >1.8%) were
twice as likely to resolve after 1 year compared with negative BAT results (hazard ratio [HR], 2.33;
95% CI, 1.08-5.05). In contrast, presence of basophils decreased the likelihood of resolution (HR,
0.40; 95% CI, 0.20-0.99). No correlation with age was found. Chronic urticaria resolved in 43
patients, with a rate of resolution of 10.3% per year. Levels of CD63 higher than 1.8% and absence
of basophils were associated with earlier disease resolution. CONCLUSIONS AND RELEVANCE:
Resolution rate in children with CU is low. The presence of certain biomarkers (positive BAT result
and basophil count) may help to predict the likelihood of resolution.
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Julie Lecours
Centre hospitalier de l'Université de Montréal

10:12-10:24
AM

Formation Par Concordance En Dermatologie Pour La Formation Médicale Continue Des
Médecins De Famille
Julie Lecours, MD. (1), Fanny Bernier, MD. (2), Dominique Friedmann, MD. (1), Vincent Jobin,
MD. (3), Bernard Charlin, MD, PhD. (4), Nicolas Fernandez, PhD. (5).
1. Département de dermatologie, CHUM, Montréal, QC. 2. Département de dermatologie, CSSS de
la Montérégie-Est/Hôpital Pierre-Boucher, Longueuil, QC. 3. Département de pneumologie et
Direction du développement professionnel continu (DPC) / Centre de pédagogie appliquée aux
sciences de la santé (CPASS), Faculté de Médecine, Université de Montréal, Montréal, QC. 4.
Département de chirurgie et Direction du développement professionnel continu (DPC) / Centre de
pédagogie appliquée aux sciences de la santé (CPASS), Faculté de Médecine, Université de
Montréal, Montréal, QC. 5. Département de médecine de famille et de médecine d’urgence et
Direction du développement professionnel continu (DPC)/Centre de pédagogie appliquée aux
sciences de la santé (CPASS), Faculté de Médecine, Université de Montréal, Montréal, QC.
La Direction du développement professionnel continu (DDPC) et le Centre de pédagogie appliquée
aux sciences de la santé (CPASS) ont voulu répondre aux besoins de médecins de famille du
Québec qui souhaitent améliorer leurs compétences en dermatologie. Dans un contexte où ces
médecins sont répartis à travers la province, la formation continue traditionnelle, organisée autour
de rencontres en personne, s’avère dispendieuse et peu efficace. La Formation par concordance
(FpC) est une forme d’apprentissage composée de vignettes cliniques authentiques assorties de
questions reflétant l’incertitude à laquelle les cliniciens peuvent être confrontés dans la pratique
clinique. Un panel d’experts du domaine répondent à ces questions et fournissent une justification
de leurs réponses, ce qui permet d’offrir aux participants une rétroaction automatisée immédiate. La
théorie sous-jacente est l’apprentissage cognitif dans la mesure où les réponses et les justifications
des experts viennent étayer le développement des capacités du professionnel en formation. L’équipe
de la DDPC, en collaboration avec des experts en dermatologie, ont développé un outil de FpC dont
le premier module présente 8 vignettes cliniques avec images de lésions cutanées à propos
desquelles des questions sont posées. L’outil en ligne a été développé sur la plateforme Qualtrics,
une ressource abordable et simple à utiliser. Ainsi, les médecins de famille ont pu suivre l’activité
de formation continue sur leurs téléphones intelligents, tablettes ou ordinateurs à l’endroit et au
moment opportun. La première expérience pilote a été bien accueillie par les participants qui
réclament que l’on continue à produire d’autres modules de FpC en dermatologie.

	
  
Sheila Wang
McGill University

10:24-10:36
AM

Teledermatology: Wound Care Among First Nations In Northern Quebec
Sheila Wang, Elizabeth O'Brien, David Dannenbaum.
McGill University, Montreal, QC
Background: The clinical value of Teledermatology in underserved settings remains relatively
unknown. Objective: We created a novel Smartphone app for accurate and reliable wound
measurement and photodocumentation. We then sought to determine the impact of Teledermatology
using the Swift Medical app on access to wound care in a resource-poor setting. Methods & Results:
We are conducting a pilot of store-and-forward telewound consults submitted using a novel app for
wound assessment and tracking. This study is done in collaboration with McGill TeleSante and
assesses the clinical and economic outcomes as well as physician and patient satisfaction.
Conclusions: Teledermatology is an innovative tool for improving health care access to patients in
resource-poor settings. There is an opportunity now to reduce health care costs and improve patient
outcomes by accelerating the adoption of technologies that enable remote monitoring and digital
imaging of wounds Takeaway Message: We can improve access to care in resource-poor settings by
adoption of simple technologies that support point of care access to specialists through advances in
mobile imaging
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Jose Ramirez-GarciaLuna
Experimental Surgery, McGill University

10:36-10:48
AM

Development And Validation Of An Algorithm To Predict The Clinical Outcome Of Wound
Healing Using Thermographic Scans
José Ramirez-GarciaLuna, Mario Aurelio Martínez-Jiménez, Valeria Janina Lesage-Soria, Eleazar
Samuel Kolosovas-Machuca, Juan Manuel Shiguettomi-Medina, Gylmar Mariel-Cárdenas,
Francisco Javier Gonzáles, Francisco Alcocer
Purpose: To develop a model to predict the treatment of patients with burn injuries based on
thermographic imaging of the wound. Treatment was categorized as conservative if the wound
healed spontaneously, skin graft, or amputation. Methods: Infrared thermography was performed in
40 patients (52% partial thickness and 48% full thickness burns) within the first 3 days after the
injury. We obtained the mean temperature of the wound, of adjacent healthy skin, and calculated the
difference between them (temperature difference, TD). The wounds received standard care and their
outcome was registered. We used ANOVA to compare TD between groups and identify potentially
confounding factors that were adjusted by multivariate generalized lineal models. Finally, through a
machine learning classification and regression training algorithm, a prediction model was developed
using all variables associated to the outcome. Results: 18 (45%) patients underwent conservative
treatment, 10 (25%) received skin grafts, and 12 (30%) required amputation. TD in patients who
received conservative treatment was 1.7±0.9 degrees, 3.2±0.9 in patients who received skin grafts,
and 7.6±1.8 in patients who were amputated (p <0.001). After multivariate adjustment of
confounding factors, only TD predicted the outcome. The algorithm developed has an accuracy of
81.61% for diagnostic classification. Conclusion: Infrared thermography can be used in the initial
assessment of a burned patient to predict its treatment outcome, as TD is a function of the
vascularization and degree of viable tissue in the wound. This non-invasive imaging modality can
enhance patient care and avoid unnecessary surgical procedures, thus rationalizing the treatment.

	
  
Augustin Barolet
McGill University

	
  

	
  

10:48-11:00
AM

Measurement Of Light-Induced Nitric Oxide Release From Ex Vivo Skin Homogenate Using
A Colorimetric Nitrite Assay (Griess Assay)
Cormack G., Barolet A.C., Barolet D.
Nitric oxide (NO), a small free radical, is an important cellular signaling molecule involved in many
physiological processes throughout the body [1]. It has been shown to protect certain cell types from
damage caused by UV light exposure [2, 3]. Particular to the skin, NO is involved in the
proliferation and differentiation of keratinocytes [4], wound healing [5, 6], as well as skin
inflammation and immune reactions [7, 8], among other functions. Photobiomodulation (PBM), the
application of low irradiance visible to infrared light wavelengths for the prevention or amelioration
of disease, is believed to be implicated in an increased release of nitric oxide in the skin, a
conversion to nitric oxide from different nitrogen containing compounds found therein.
In three separate experiments, skin homogenate was created in PBS using donated face lift
procedure skin explants. Heated at 56ºC to eliminate endogenous iNOS activity, a pre-irradiation
sample was then removed from each homogenate and flash frozen in liquid nitrogen for later Griess
assay analysis. Then, the homogenate of each experiment was irradiated using a custom-built
reaction chamber light emitter apparatus. The light parameters used in the three experiments were
660 nm light with a D50 pulsing pattern, continuous wavelength 850 nm light, and continuous
wavelength 365 nm, all at 50 mW/cm2 with two hours of irradiation time in total, respectively.
Then, in each experiment, homogenate samples were removed and flash frozen for later Griess
assay analysis at 10, 65, and 120 minutes after irradiation start. Griess analysis revealed, for the
most part, a clear difference between pre-irradiation nitric oxide levels and nitric oxide levels
following irradiation.
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P. Régine Mydlarski
University of Calgary

8:00-8:12
AM

The Microbiome: A Missing Link In Non-Melanoma Skin Cancer
Anutosh Ganguly, Yuriy Tyulenev, Christopher D. Sibley, Denisa Urban, Fay Munro, Mohammed
O. Altonsy, Minal Borkar, Matthias Amrein, Habib A. Kurwa and P. Régine Mydlarski
Altered microbial flora is observed in a number of malignancies, including breast, colorectal, and
gastric cancers. Yet studies are lacking on non-melanoma skin cancer, the most common form of
cancer worldwide. Culture-independent microbial profiling was carried out on tumor DNA (n=146,
113 basal cell carcinomas and 33 squamous cell carcinomas) and compared to matched, perilesional
skin. A novel Corynebacterium species was identified in 26.71% of non-melanoma skin cancers as
compared to 1.36% of normal skin controls (p<0.0001). In vitro studies demonstrated that bacterial
infection induced double-strand DNA breaks in primary human epidermal keratinocytes. Infection
further led to biofilm formation and subsequent microfilament-dependent internalization in primary
keratinocytes, squamous cell and basal cell carcinoma lines. Atomic force microscopy studies
demonstrated that bacterial adhesion is mediated by CD44. Hyaluronic acid, a ligand for CD44,
strongly interfered with the adhesion and internalization of the bacteria to keratinocytes. Herein, we
demonstrate that a novel Corynebacterium infection contributes to genomic instability and nonmelanoma skin cancer.

	
  

Dieter P. Reinhardt
Faculty of Medicine, Department of Anatomy and Cell Biology and
Faculty of Dentistry
McGill University

8:12-8:27
AM

Molecular Mechanisms Of Elastogenesis
Abstract not available
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Toronto	
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8:27-8:42
AM

Role Of Ephrins In Tissue Fibrosis
Abstract not available
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Isabelle A. Vallerand
Cumming School of Medicine

8:42-8:54
AM

Bidirectional relationship between major depressive disorder and vitiligo: a population-based
cohort study
Isabelle A. Vallerand PhD (1)*, Ryan T. Lewinson, MD, PhD (2) Laurie M. Parsons MD (2), Jori
Hardin, MD MSc (2), Richard M. Haber MD (2) Mark W. Lowerison, MSc (1,3), Cheryl Barnabe,
MD, MSc (1,4), Scott B. Patten, MD, PhD (1,5)
1. Department of Community Health Sciences, Cumming School of Medicine 2. Section of
Dermatology, Cumming School of Medicine 3. Clinical Research Unit, Cumming School of
Medicine 4. Department of Medicine, Cumming School of Medicine 5. Department of
Psychiatry, Cumming School of Medicine
Background: Vitiligo is associated with major depressive disorder (MDD); however the temporality
of this relationship is unclear. Clinically, vitiligo patients often report that their mental health has an
impact on their skin, however it has not yet been determined whether a common mental disorder
such as MDD can precipitate the onset of vitiligo. Objective: Evaluate a bidirectional relationship
between MDD and vitiligo using The Health Improvement Network (THIN), one of the world’s
largest electronic medical records databases. Methods: An incident MDD cohort and a referent
cohort were followed until the development of vitiligo or end of the study period. In a subsequent
analysis, patients with incident vitiligo were compared against a referent cohort and followed until
the development of MDD or the end of the study period. Cox proportional-hazards models were
used to estimate the risk of developing the defined outcomes for each analysis, adjusting for
numerous covariates. Results: In adjusted models, MDD patients (n=405,397) were at a 60%
increased risk of developing vitiligo (HR=1.60, 95%CI:1.40-1.84, p<0.0001) compared to the
referent cohort (n=5,739,048).The risk of developing vitiligo was decreased in patients using
antidepressants. Conversely, patients with vitiligo (n= 7,104) were at a 26% increased risk of
developing MDD (HR=1.26, 95%CI:1.15-1.38, p<0.0001) compared to the referent cohort
(n=6,137,696). Conclusion: A significant bidirectional temporal relationship exists between MDD
and vitiligo, where the relative risk of vitiligo in patients with MDD was greater than the relative
risk of MDD in vitiligo patients. These results highlight the impact of mental health in dermatologic
conditions.
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Cutaneous	
  Lymphomas	
  
JUNE 24, SUNDAY 9 – 10AM
Beaver Hall, 8th floor	
  
Yuanshen Huang
University of Toronto

9:00-9:12
AM

Exploration Of ITK As A Therapeutic Target For Cutaneous T-Cell Lymphoma
Yuanshen Huang (1), Ming-Wan Su (2), Xiaoyan Jiang (3,4), Ivan Litvinov (5), Youwen Zhou (2).
1. Division of Dermatology, Department of Medicine, University of Toronto, Toronto, Canada 2.
Department of Dermatology and Skin Science, University of British Columbia, Vancouver, Canada
3. Department of Medical Genetics, University of British Columbia, Vancouver, Canada 4. Terry
Fox Laboratory, BC Cancer Agency, Vancouver, Canada 5. Division of Dermatology, Department
of Medicine, McGill University, Montreal, Canada
Background and objective: Cutaneous T-cell lymphoma (CTCL) is characterized by accumulation
of malignant T cells in the skin. These cells undergo increased proliferation and decreased apoptosis
compared with benign CD4 T cells, and show immunological aberrancies, such as decreased TH1
and increased TH2 cytokine profiles. There are no satisfactory therapies at present. Recently, we
revealed that CTCL cells contained aberrantly up-regulated interleukin-2-inducible T-cell kinase
(ITK), a key molecule controlling growth and immune-regulating function of T cells. This study
aims to evaluate the therapeutic potential of ITK inhibition for CTCL. Materials and Methods: We
quantified ITK expression in skin biopsies and cultured CTCL cells (Hut78 and SZ4) by RT-PCR
and Western Blotting. We used Kaplan-Meier curve to evaluate the impact of ITK expression level
on CTCL-specific mortality. ITK suppression was achieved using lentivirus-mediated shRNA
approach. Chemical inhibition of ITK function was achieved using commercially available kinase
inhibitor. The impact of ITK silencing and chemical inhibition was measured in both in vitro and in
vivo models. Results: CTCL skin biopsies and purified CTCL cells expressed 5-fold more ITK
compared with benign controls. Increased ITK expression was correlated with increased mortality in
CTCL patients. Silencing of ITK expression led to dramatic reduction of proliferation and increased
apoptosis of CTCL cells, both in vitro and in vivo. Further, treatment of CTCL cells with a small
molecule inhibitor of ITK resulted in efficient killing of CTCL cells. Conclusion: This study
provides strong rational for using ITK inhibition as a therapeutic approach to for CTCL.
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Anne-Sophie Smilga
McGill University

9:12-9:24
AM

Canadian Survey Of Treatment Options Available For Cutaneous T-Cell Lymphoma Patients
Anne-Sophie Smilga (1), Feras M. Ghazawi MD, PhD (1), Elena Netchiporouk MD (1), Robert
Gniadecki MD (2), Linda Moreau MD, FRCPC (1), Steven Glassman MD, FRCPC2 (3), Nathalie
Provost MD, FRCPC (4), Martin Gilbert MD, FRCPC (5), Sara-Elizabeth Jean MD, FRCPC (6),
Denis Sasseville MD, FRCPC (1), Ivan V. Litvinov MD, PhD, FRCPC (1).
1. McGill University (Division of Dermatology) 2. University of Alberta (Division of Dermatology)
3. University of Ottawa (Division of Dermatology) 4. Université de Montréal (Division of
Dermatology) 5. Université Laval (Division of Dermatology) 6. Université de Sherbrooke (Division
of Dermatology)
Background: Our recent comprehensive investigations on CTCL epidemiology in Canada have
documented a non-random distribution of this cancer in Canada with higher CTCL incidences being
detected in Newfoundland and Labrador, Maritime and Prairie provinces. Geographic CTCL
clustering of cases was observed in a number of specific industrial communities throughout Canada.
Objectives: This research aims to complement the recent Canadian CTCL epidemiological analyses
with treatment availability and usage data, thereby expanding the current knowledge on the
Canadian CTCL disease burden, treatment approaches, and societal implications. Methods:
Availability of CTCL treatments in Canada was studied by reviewing hospital and provincial
government communications and through direct questioning of governmental officials, pharmacists,
drug companies, and physicians. The same treatments were then qualitatively compared with
respect to frequency of indications for use, cost, and coverage by public provincial plans. Results:
Several skin-directed therapies, immune-preserving or immune modulating systemic therapies,
chemotherapies and other targeted agents, and allogeneic stem cell transplantation were identified as
being used to treat CTCL patients in Canada. Many of these treatments are not publicly covered and
newer systemic agents tend to be more expensive than older systemic and topical treatments. For
most treatments, efficacy remains variable and dependent on individual patient and disease
characteristics. Conclusions: A wide variety of CTCL treatments are currently available in Canada
and many different treatment courses are being followed, likely secondary to the lack of clear
Canadian guidelines. This also explains why a significant proportion of the identified treatments are
not covered by provincial health care plans. This research thus highlights that clearer national
guidelines are urgently needed to facilitate the appropriate use of these treatments.

	
  
Aishwarya Iyer
University of Alberta

9:24-9:36
AM

Identifying Intratumor Heterogeneity In Mycosis Fungoides Using High Throughput DNA
Sequencing
Aishwarya Iyer (1), Jordan Petterson (2), Weiwei Wong(2), Gane Wong (2) and Robert Gniadecki (1).
1. Department of Medicine, University of Alberta 2. Department of Medicine and Biological
Sciences, University of Alberta
Mycosis fungoides (MF) is a common extranodal T-cell lymphoma primarily arising in the skin.
Early diagnosis is difficult as the histology overlaps with features of inflammatory skin diseases.
Even when the diagnosis is established there are no prognostic markers that predict whether the
disease will be aggressive or indolent. Lastly, there are no curative treatments and MF will
invariably relapse even after aggressive chemotherapy. //The main objective of our study is to
address the question of tumour heterogeneity in MF. To date, MF is considered to be monoclonal,
derived from a transformed, mature memory T-cell. However, clinical observations and preliminary
data suggest that MF comprises multiple subclones, which may be of importance for understanding
of disease evolution and resistance to therapy. We plan to address this objective using Whole
Exome Sequencing (WES) of MF tissue prepared by laser microdissection (LMD). //Patients with
MF usually develop multiple lesions and it is not clear whether advanced lesions develop by
evolution from plaques or rather emerge from lymphoma precursor cells. Comparison of plaques
and tumors based on genetic abnormalities (somatic mutations and copy number variations)
revealed that tumors and plaques have independent subclonal population and sustain the genetic
features of their single parental clone. This result provides us the first evidence intratumor
heterogeneity at genomic level in MF.

Skin	
  Research	
  Group	
  Of	
  Canada	
  2018	
  Annual	
  Conference	
  

28	
  

	
  
Benoit M. Cyrenne
Yale School of Medicine, United States

	
  

9:36-9:48
AM

Synergy Of BCL2 And Histone Deacetylase Inhibition Against Leukemic Cells From
Cutaneous T-Cell Lymphoma Patients
Benoit M. Cyrenne (1), Julia Lewis (1), Jason Weed (1), Kacie Carlson (1), Fatima N. Mirza (1),
Francine Foss (2) and Michael Girardi (1).
1. Department of Dermatology & 2. Hematology and Bone Marrow Transplantation, Yale
University School of Medicine, New Haven, CT, USA
The presence and degree of peripheral blood involvement in patients with cutaneous T-cell
lymphoma (CTCL) portend a worse clinical outcome. Available systemic therapies for CTCL may
variably decrease tumor burden and improve quality of life, but offer limited effects on survival;
thus, novel approaches to the treatment of advanced stages of this non-Hodgkin lymphoma are
clearly warranted. Mutational analyses of CTCL patient peripheral blood malignant cell samples
suggested the anti-apoptotic mediator BCL2 as a potential therapeutic target. To test this, we
developed a screening assay for evaluating the sensitivity of CTCL cells to targeted molecular
agents, and compared a novel BCL2 inhibitor, venetoclax, alone and in combination with a histone
deacetylase (HDAC) inhibitor, vorinostat or romidepsin. Peripheral blood CTCL malignant cells
were isolated from 25 patients and exposed ex vivo to the three drugs alone and in combination, and
comparisons were made to four CTCL cell lines (Hut78, Sez4, HH, MyLa). The majority of CTCL
patient samples were sensitive to venetoclax, and BCL2 expression levels were negatively
correlated (r=-0.52, P=.018) to IC50 values. Furthermore, this anti-BCL2 effect was markedly
potentiated by concurrent HDAC inhibition with 93% of samples treated with venetoclax and
vorinostat and 73% of samples treated with venetoclax and romidepsin showing synergistic effects.
These data strongly suggest that concurrent BCL2 and HDAC inhibition may offer synergy in the
treatment of patients with advanced CTCL. By using combination therapies and correlating
response to gene expression in this way, we hope to achieve more effective and personalized
treatments for CTCL.

Jennifer Gantchev
Research Institute - McGill University Health Centre

9:48-10:00
AM

Analysis Of CTCL Cell Lines Reveals Important Differences Between Mycosis
Fungoides/Sézary Syndrome Vs. HTLV-1+ Leukemic Cell Lines
Jennifer Gantchev, Elena Netchiporouk Denis Sasseville and Ivan V. Litvinov
HTLV-1 is estimated to affect ~20 million people worldwide and in ~5% of carriers it produces
Adult T-Cell Leukemia/Lymphoma (ATLL), which can often masquerade and present with classic
erythematous pruritic patches and plaques that are typically seen in Mycosis Fungoides (MF) and
Sézary Syndrome (SS), the most recognized variants of Cutaneous T-Cell Lymphomas (CTCL). For
many years the role of HTLV- 1 in the pathogenesis of MF/SS has been hotly debated. In this study
we analyzed CTCL vs. HTLV-1+ leukemic cells. We performed G-banding/spectral karyotyping,
extensive gene expression analysis, TP53 sequencing in the 11 patient-derived HTLV- 1+ (MJ and
Hut102) vs. HTLV-1- (Myla, Mac2a, PB2B, HH, H9, Hut78, SZ4, Sez4 and SeAx) CTCL cell
lines. We further tested drug sensitivities to commonly used CTCL therapies and studied the ability
of these cells to produce subcutaneous xenograft tumors in NOD.Cg-Prkdcscid Il2rgtm1Wjl/SzJ
mice. Our work demonstrates that unlike classic advanced MF/SS cells that acquire many ongoing
balanced and unbalanced chromosomal translocations, HTLV-1+ CTCL leukemia cells are diploid
and exhibit only a minimal number of non-specific chromosomal alterations. Our results indicate
that HTLV-1 virus is likely not involved in the pathogenesis of classic MF/SS since it drives a very
different pathway of lymphomagenesis based on our findings in these cells. This study also provides
for the first time a comprehensive characterization of the CTCL cells with respect to gene
expression profiling, TP53 mutation status, ability to produce tumors in mice and response to
commonly used therapies.
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JUNE 24, SUNDAY 9 – 10AM
Ste-Hélène Hall, 8th floor
Lucie Germain
Centre de recherche en organogénèse expérimentale de l’Université
Laval/LOEX
CHU de Québec -Université Laval Research Center

9:00-10:12
AM

Living Skin Substitutes Produced By Tissue Engineering For The Treatment Of Burns And
Other Skin Diseases
Lucie Germain (1, 2, 3), Danielle Larouche (1, 2, 3), Manuel Caruso (1, 4), Elena Pope (5),
François A. Auger (1, 2, 3), Véronique J. Moulin (1,2, 3).
1. CHU de Québec - Université Laval Research Center, QC, CA 2. Department of Surgery, Faculty of
Medicine, Université Laval, QC, CA 3. Centre de recherche en organogénèse expérimentale de l’Université
Laval/LOEX, QC, CA 4. Centre de Recherche sur le cancer de l’Université Laval, QC, CA 5. The Hospital for
Sick Children, Division of Paediatric Medicine, Toronto

There is a need for organs to replace diseased or fatally wounded tissues. We have designed the
production of living tissue substitutes that could be used as autologous graft for the treatment of
deep wounds such as burns or chronic wounds resulting from genetic disease such as epidermolysis
bullosa. We have assessed whether autologous engineered tissues produced by the self-assembly
approach of tissue engineering could provide a permanent organ replacement in burns. The clinical
outcome of autologous self-assembled skin substitutes (SASSs) as permanent coverage of fullthickness burn wounds was monitored. SASSs were used to treat patients suffering from severe burn
wounds over more than 50% of their total body surface area. The SASSs were grafted after surgical
debridement of full-thickness wounds in fourteen severely burned patients. The mean percentage of
SASS graft take was 98% (SD 5). The integrity of the SASSs persisted over time (average followup time: 3.2 years) without noticeable deficiency in epidermal regeneration. We conclude that
SASSs allow permanent skin replacement. This first-in-human application of a self-assembled skin
substitute could lead to the treatment of various epithelial/stroma defects. We have undertaken
studies to determine whether SASSs could be combined with gene therapy to develop a treatment
for genetic cutaneous diseases such as dystrophic epidermolysis bullosa. Moreover, the selfassembly approach of tissue engineering can be used to produce other organs and could eventually
lead to new therapies in the cardiovascular or ophthalmology domains.

	
  
John P. Frampton
School of Biomedical Engineering, Dalhousie University

9:12-9:24
AM

Bioprinting Keratinocyte Colonies Using Biphasic Polymer Systems Enhances Engraftment
On Acellular Dermal Matrices
Rishima Agarwal, Nicky W. Tam , Guanyong Y. Liu, Paul F. Gratzer and John P. Frampton.
School of Biomedical Engineering, Dalhousie University, Halifax, NS, Canada
One of the most frequently used approaches for epidermal restoration is to grow keratinocytes into sheets
that can later be transplanted onto dermal surfaces. However, it is labor intensive to grow these sheets
and often requires many weeks of cell culture before the cells are ready for transplantation, which has
prompted tissue engineers to develop alternative strategies for epidermal restoration, e.g., bioprinting of
keratinocytes. In exploring various bioprinting strategies for these cells, two challenges emerge. The first
is that traditional bio-inks are not optimized for printing cells in moist environments. The second is that
dermal surfaces are not flat and have complex surface topographic features, which makes it difficult to
print cells at desired locations and have them remain in place. To overcome these challenges, we
developed an approach that utilizes cellular confinement within phase-separating polymer solutions of
polyethylene glycol and dextran to precisely bioprint keratinocytes. Using this approach, we demonstrate
the production of bioprinted keratinocyte colonies that display superior viability, proliferative capacity
and barrier formation compared to the same number of cells deposited across substrate surfaces by
suspension seeding. We further demonstrate that bioprinted keratinocyte colonies efficiently engraft onto
acellular dermal matrices to restore the stratum basale of the epidermis more rapidly and more
completely than cells delivered by conventional suspension seeding. These findings suggest that our
approach holds potential for promoting recovery of the epidermis through efficient engraftment of
cultured epidermal cells on dermal matrices.
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Heena Kumra
Deaprtment of Anatomy and Cell Biology, McGill University

	
  

9:24-9:36
AM

Molecular Interaction Between Elastogenic Proteins Impacting Matrix Assembly And
Function
Heena Kumra (1)*, Valentin Nelea (2)*, Dieter P. Reinhardt (1,2).
1. Faculty of Medicine and 2. Faculty of Dentistry, McGill University, Montreal, Canada
*Co-first authors
Introduction: Elastogenesis is hierarchical process by which cells form functional elastic fibers,
which provide elasticity to various soft tissues including skin. This process requires accessory
proteins including fibulin-4 and -5 (FBLN-4 and -5) and latent transforming growth factor binding
protein (LTBP)-4. Mutations in elastogenic proteins including FBLN-4, LTBP-4 and elastin result
in cutis laxa and related disorders. Despite the importance of these elastogenic proteins, it is not
clear how these proteins physically interact and affect each other at the molecular level. Results:
FBLN-4 was observed to interact with fibronectin in vitro and deletion of fibronectin disrupted the
assembly of FBLN-4 in cell culture. FBLN-4 assembly is also known to depend on LTBP-4. To
obtain molecular details about this dependency, atomic force microscopy of LTBP-4 mixed with
FBLN-4 was performed. The analysis revealed that the interaction of FBLN-4 with LTBP-4 induces
an unexpected conformational change in the structure of LTBP-4, switching the conformation from
a compact to an elongated structure. The conformational change also led to a functional change in
terms of binding to other elastogenic proteins. This was further corroborated using skin fibroblast
cultures. Next, it was determined that a transient exposure to FBLN-4 is sufficient to induce this
conformational and functional change in LTBP-4 and the two do not need to form a complex.
Conclusion: The results show that FBLN4, which requires FN for its assembly, acts as a molecular
chaperone to induce conformation and functional change in LTBP4.

Thiéry De Serres-Bérard
Université Laval

9:36-9:48
AM

Development Of A Tissue-Engineered Wound Healing Model Made Of Diabetic Keratinocytes
And Fibroblasts
Thiéry De Serres-Bérard, Sabrina Bellenfant, Marie-Josée Beaudet, Yvan Douville and François
Berthod
Introduction: Reepithelialization by keratinocytes play a crucial role during wound healing to
restore the protective barrier of the skin. Diabetes disrupt cellular and molecular signaling involved
in wound healing and may lead to chronic ulcer. It has been shown that diabetic fibroblasts derived
from chronic ulcer have an altered cytokine secretion, which could impair keratinocytes
proliferation and migration. However, the impact of diabetes on keratinocytes remain to be studied.
We hypothesised that a three-dimensional in vitro skin model could highlight the deficiency of
diabetic keratinocytes in wound healing. Methods: We developed a tissue-engineered skin made
with fibroblasts and keratinocytes isolated from healthy or diabetic patients. To evaluate the
interaction between fibroblasts and keratinocytes, we also seeded diabetic keratinocytes on a dermis
made of healthy fibroblasts. To study reepithelialization, an 8-mm wound was performed in the
epidermis. Results: The reconstructed diabetic skin featured a fully stratified epidermis, as shown by
immunostaining for markers like keratin 14, involucrin and loricrin. However, diabetic epidermis
was thinner and showed an altered histological aspect compared with healthy control. Diabetic
keratinocytes were unable to form a thick migrating tong and initiate wound healing, in contrast
with healthy control. Conclusion: To our knowledge, we have developed the first tissue-engineered
skin incorporating diabetic keratinocytes. This model could be useful for the screening of
therapeutic molecules to enhance reepithelialization by keratinocytes in chronic wounds.
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Wisoo Shin
University of Calgary

	
  

9:48-10:00
AM

Advanced Age Impairs Self-Renewal And Biases Fate Choice Of Hair Follicle Dermal Stem
Cells
Wisoo Shin (1,2), Waleed Rahmani (1), Sarthak Sinha (1), Sepideh Abbasi (1), Jo A Stratton (1,3),
and Jeff Biernaskie (1,2,3,4).
1. Department of Comparative Biology and Experimental Medicine, Faculty of Veterinary
Medicine, 2. Alberta Children’s Hospital Research Institute, 3. Hotchkiss Brain Institute, 4.
Department of Surgery, Faculty of Medicine, University of Calgary, Calgary, AB, CANADA.
The mammalian hair follicle (HF) regeneration cycle is uniquely dependent on the timely activation
of its resident epithelial and mesenchymal progenitor cells. In aged mice however, HF regeneration
is severely impaired and many HFs progressively degenerate- reminiscent of hair loss in the aging
human population. We hypothesized that age-related HF dysfunction is associated with the loss of
endogenous HF dermal stem cell (hfDSC) function. To test this, we performed long-term lineage
tracing of hfDSCs over 24 months. We observed significant declines in both the number of hfDSCs
and their differentiated mesenchymal progeny with advanced age. Additionally, aged hfDSCs
consistently displayed propensities to acquire a definitive dermal papilla fate – a phenomenon rarely
observed in young hfDSCs. We then performed in vivo clonal analysis of hfDSCs in 2mo vs. 18mo
old αSMACreERT2:ROSAConfetti mice. This revealed that aged hfDSCs exhibit significant
impairment in self-renewal capacity and preferentially differentiate into dermal sheath cells. Finally,
hfDSCs were prospectively isolated from 2mo vs. 18mo old mice and assessed for in vitro colony
formation. Aged hfDSCs showed a marked reduction in colony number and size, confirming their
diminished self-renewal ability and highlighting the intrinsic nature of hfDSC dysfunction. Our
findings suggest the ability of hfDSCs to properly maintain the aging HF mesenchyme is
compromised with advanced age, ultimately contributing to progressive hair loss. Ongoing work is
examining the transcriptional changes in 2mo vs. 18mo hfDSCs to identify key genes underlying
age-related hfDSC dysfunction.
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Youwen Zhou
Department of Dermatology and Skin Science,
University of British Columbia

10:10-10:25
AM

New Advances In Vitiligo Pathogenesis And Therapy
Youwen Zhou, MD, PhD.
Department of Dermatology and Skin Science, University of British Columbia, Vancouver, Canada
Vitiligo is a complex systemic disease with skin depigmentation as its main clinical manifestation.
The pathogenesis remains unclear, and the therapy remains unsatisfactory. Recent research along
multiple fronts has added novel insights on the important contributors to vitiligo pathogenesis, such
as cellular and molecular mediators involved in the initiation of innate and adaptive immune
response in vitiligo. Further, emerging results suggest that vitiligo development involves both global
skin factors and local microenvironment factors. These advances pointed to new strategies and
targets for development of next generations of vitiligo therapy, some of which are being evaluated
in formal clinical evaluations.

	
  
Robert Gniadecki
Division of Dermatology, University of Alberta, Edmonton, Canada

10:25-10:40
AM

Mycosis Fungoides is Clonally Diverse.
Abdelbasset Hamrouni, Aishwarya Iyer, Hanne Fogh, Zoulika Zak, Niels Ødum, Robert Gniadecki
Mycosis fungoides (MF) is one of the most common types of extranodal T-cell lymphomas and is
considered to be caused by malignant transformation of the mature T-cell residing in the skin. Since
T-cell receptor (TCR) genes γ, β and α are sequentially rearranged during thymic T-cell
development but not in mature T-cells, it can be predicted that all malignant cells in MF share
identical TCR gene sequences. Here we have performed a detailed sequencing of TCR in biopsies
from MF tumors composed of >80% of malignant cells. Surprisingly, we found a substantial clonal
heterogeneity without repertoire restriction. Using single-cell sequencing we demonstrated that
lymphoma cells harboring identical TCR-γ sequences may have different TCR-β and -α sequences
suggesting that malignant transformation occurred at an early stage of T-cell development rather
than in mature T-cells in the periphery. Lack of TCR monoclonality was further confirmed by TCR
sequencing of microdissected lymphoma cells from the tumors. We propose that initial malignant
transformation in MF may take place during early T-cell development and that those precursor cells
further differentiate and home to peripheral tissues producing clonally diverse tumors. Therapeutic
strategies in T-cell lymphoma should therefore target those early lymphoma precursor cells.

	
  
Jeff Biernaskie
University of Calgary

10:40-10:55
AM

Dissecting The Hair Follicle Dermal Stem Cell Lineage Towards Understanding
Their Role In Hair Growth And Hair Loss
Jeff Biernaskie
Calgary Firefighters Burn Treatment Society Chair in Skin Regeneration and Wound Healing, Dept
of Comparative Biology and Experimental Medicine, University of Calgary
Hair follicles are one of few adult mammalian tissues capable of continuous degeneration and
regeneration throughout life. This regenerative capacity is due to the presence of multiple stem cell
populations contained within each follicle. Understanding the contribution of each stem cell
population to this process, and the molecular signals that regulate their behavior may provide
important insight toward restoration of hair follicle growth and potentially improved skin wound
healing.
The role of specialized hair follicle mesenchymal cells that comprise their niche remains poorly
understood. Here I will describe fate-mapping experiments that identify the existence of an adult
hair follicle dermal stem cell (hfDSC) that functions to repopulate the mesenchymal compartments
of follicles with each new regenerative cycle. I will describe our efforts to dissect the hfDSC
lineage in order to better understand the signals that are required to maintain the hfDSC pool as well
as the molecular crosstalk that modulates epithelial stem/progenitor function. Finally, I will present
recent experiments examining the impact of advanced age on hfDSC function and possible
implications for age related hair loss.
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Ian Watson
McGill University

10:55-11:10
AM

The Landscape Of Driver Mutations In Melanoma
Ian Watson
Goodman Cancer Research Centre, McGill University
Department of Biochemistry, McGill University
Next generation sequencing studies have identified recurrent genetic events in new melanoma
oncogenes and tumor suppressors from the analysis of up to 300 melanoma samples. Our past work
employing whole exome sequencing (WES) discovered hotspot oncogenic mutations in the Rho
GTPase, RAC1, frequent loss of function (LoF) mutations in chromatin remodelers, and the
identification of a new melanoma subtype driven by NF1 LoF mutations. Exome sequencing
analysis has also revealed that cutaneous melanoma has one of the highest mutation burdens of any
cancer sequenced to date. Notably, the high and heterogeneous background mutation burden in
melanoma has impeded the discovery of driver events in this cancer. Published power calculations
have reported that thousands of samples would need to be sequenced to identify genes possessing
driver events in greater than 5% of cases due to the high mutation burden of cutaneous melanoma.
In this study, we performed the largest mutation significance meta-analysis of melanoma to date,
analyzing 1,000 melanoma exomes from 5 separate studies. Our analysis identified new candidate
tumor suppressors mutated at a low frequency, frequent mutations in previously unrecognized
epigenetic regulators in melanoma, and mutated genes found only in male patients. We present here
the largest mutation significance analysis in melanoma to clarify the landscape of genetic driver
events in this disease.

	
  
Carolyn Sarah Jack
McGill University

11:10-11:25

AM

Regulation Of IL-13 Production By Human Th2 cell And Tc2 T Cells From Peripheral Blood
And Atopic Lesional Skin By S.Aureus And Their Cell-Wall Products
Vladimir Andrey Giménez Rivera*, Carolyn Sarah Jack*, Adam Peres, Denis Sasseville,
Joaquín Madrenas
A dysregulated immune response to S.aureus has been shown to play a critical role in atopic
dermatitis (AD). We have previously demonstrated the capacity of some S.aureus clinical isolates to
trigger immune modulatory pathways; in particular, we have shown that the S8 and S5 strains can
induce IL-10 secretion and downregulation of Th1-associated responses. CD4 and CD8 Th2 and
Tc2 cutaneous resident memory cells and skin-homing CLA+ T cells play an important role in
regulating responses in AD. A key role for the Th2 cytokine IL-13 in skin-homing T cells has been
proposed and IL-13 has emerged as a marker for severity. Therefore, we investigated whether
Th2/Tc2 cytokine responses could be regulated by compounds produced by highly modulatory
S.aureus isolates. We found that IL-13 was highest in CD45ROhigh CD4+ Th2 and CD8+ Tc2 cells
expressing HLA-DR in both atopic and non-atopic subjects. IL-13 secretion by Th2-polarized
memory T cells isolated from PBMCs was inhibited by S.aureus cell-wall products in 60-78% of
healthy subjects and 17-44% of atopic dermatitis subjects. This inhibition was recapitulated using
the NOD2-ligand PGN-SAndi, a purified preparation of peptidoglycan of this bacterium.
Furthermore, using a modified Kupper-Clark explant method, we found that memory CD4+Th2 and
CD8+ Tc2 cells isolated from punch biopsies of atopic dermatitis patient skin produced high levels
of IL-13 (as well as lower levels of IFN-ɣ, IL-4, and IL-17A). Notably, the addition of PGN-SAndi
during anti-CD3/CD28 bead re-stimulation impaired the capacity of these cutaneous human
memory Th2/Tc2 T cells to produce IL-13 and IFN-ɣ. Altogether, these findings highlight the
potential of S. aureus to modulate the function of CD4 and CD8 memory Th2 and Tc2 IL-13secreting T cells, an effect that can be important in the management of AD patients.
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Julie Fradette
LOEX, CHU de Québec Research Center - Université Laval and Department
of Surgery, Faculty of Medicine, Université Laval

11:25-11:40

AM

Hyperbaric Oxygen Therapy To Enhance Healing Of Skin Wounds In Irradiated Tissues
Fradette J (1), Hayward CJ (1), Diaz C (1), Paquette C (1), Langevin J (2), Galarneau J (2), Pollock
NW (3) and Archambault L (4).
1. Centre de recherche en organogénèse expérimentale de l’Université Laval / LOEX, CHU de
Québec Research Center - Université Laval and Department of Surgery, Faculty of Medicine,
Université Laval, Québec, QC, Canada 2. Department of radio-oncology, Cégep de Sainte-Foy,
Québec, Canada 3. Service de médecine hyperbare, Hôtel-Dieu de Lévis, Lévis, QC, / Department of
Kinesiology, Université Laval, Québec, QC, Canada 4. Department of Physics, Université Laval,
Centre de Recherche sur le Cancer, Université Laval, Centre de recherche du CHU de QuébecUniversité Laval, Québec, QC, Canada
Skin toxicity is a common side effect of radiotherapy delivered for cancer treatment. Radiationinduced wounds can be difficult to heal and highly debilitating. Hyperbaric oxygen therapy (HBOT)
has been shown to increase angiogenesis and collagen production while reducing inflammation,
responses known to promote healing of refractory wounds. However, published data on HBOT
outcomes for radiation-induced wounds are still limited. Our goal was to develop a murine model to
evaluate skin wound recovery secondary to irradiation. Our hypothesis was that serial HBOT
sessions would accelerate healing in a murine model of excisional wounds on irradiated tissues.
Single-doses of 20, 30 and 45 Grays (Gy) were precisely delivered to a 10 mm2 upper dorsal region
using a Varian Truebeam medical linear accelerator. Only the 45 Gy dose produced noticeable
localized skin alterations 3-5 weeks post-irradiation in CD-1 mice. Full-thickness splinted excisional
wounds (8 mm) were created on the dorsal skin in irradiated and non-irradiated animals. Monitoring
the kinetics of global wound closure on macroscopic images revealed that wounds in irradiated
tissues featured delayed healing (57% vs 86% healed surface area, P<0.0001, ANOVA). Our
preliminary results also indicate that a course of HBOT (2x 45 min daily, 5 days/week, for 4 weeks)
produced a non-significant increase in global wound closure in both irradiated (72% vs 57%,
P<0.0904) and non-irradiated mice (94% vs 86%, P<0.1756). Detailed tissue characterization will
determine HBOT impact on skin quality. In conclusion, we established a murine model to assess
various therapeutic protocols for the treatment of refractory skin wounds.
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JUNE 24, SUNDAY 1:20 – 2:40PM
Beaver Hall, 8th floor	
  
Andrew Leask
Department of Dentistry, University of Western Ontario

1:20-1:32
PM

Fibroblast-Specific Expression Of CCN2 Is Required For Melanoma Metastasis.
Abstract not available

	
  
Brian A. Keller
Ottawa Hospital Research Institute, University of Ottawa

	
  

1:32-1:44
PM

Transposon-Mediated Mutagenesis Of Vaccinia Virus Results In The Development Of A NextGeneration Oncolytic Virus For Melanoma
Brian A. Keller (1,2), Adrian Pelin (1,2), Jiahu Wang (2), Fabrice LeBoeuf (2), Carolina S. Ilkow (2),
Harold L. Atkins (2), John C. Bell (2).
1. Faculty of Medicine, University of Ottawa, Ottawa, Canada; 2. Centre for Innovative Cancer
Research, OHRI
Oncolytic viruses (OVs) represent one class of cancer immunotherapeutic that is in the midst of
sustained growth for use in various cancers, including melanoma. The utility of OVs has been bolstered
in recent years by the rise of immune checkpoint inhibition, which can synergistically enhance clinical
efficacy. Vaccinia virus (VACV) is a double-stranded DNA virus with an extensive history of vaccine
use in humans and a desirable safety profile. Although it has been studied extensively, much remains
unknown about many VACV gene function(s) and the virus’ interactions with cellular hosts. As such, a
better understanding of VACV gene functions must precede the effective design of a next-generation
VACV-based OV candidate. With this downstream goal, we sought to (1) understand the unique OVrelevant phenotypic properties of 5 clinical candidate VACV strains, (2) generate and characterize a
library of single-gene mutants of the Copenhagen strain of VACV, and (3) bioengineer a clinical
candidate OV. This work is the first to utilize transposon-mediated mutagenesis in the context of VACV,
which has resulted in the generation of the most comprehensive VACV single-gene mutant library
created to date. We have utilized our findings to engineer a VACV-based OV that is safer, more
immune-stimulating, and more efficacious in various models of human cancer, including melanoma,
than previous OVs. This work has implications for fundamental virology, vaccine development, and
cancer immunotherapy. We believe that further development of our platform will result in improved
outcomes for patients with cancers such as melanoma.

Shufeng Zhou
McGill university

1:44-1:56
PM

The Roles Of CD109 In Squamous Cell Carcinoma Progression
Shufeng Zhou (1), Jose Ramirez Garcia Luna (1), Sabrina Daniela Wurzba(2), Peter Siegel (2), Anie Philip
(1,2).
1. Division of Plastic Surgery, Department of Surgery 2. Department of Medicine, McGill University
INTRODUCTION: Metastasis is the leading cause of death in Head and neck Squamous cell carcinoma
(HNSCC). Epithelial-to-mesenchymal transition (EMT) is the driving forces of metastasis. Transforming
growth factor-beta (TGF-β), exhibits pro-metastatic properties by strongly inducing EMT. CD109 as a TGF-β
co-receptor, potently inhibits TGF-b-function. CD109 expression is higher in well-differentiated SCC than in
poorly differentiated ones. However, the role of CD109 in regulating SCC progression remains unexplored. In
the present study, we examined if CD109 regulates SCC progression. METHODS: SCC cells were sorted into
CD109high and CD109low by FACs and alterations in EMT and stemness markers, cellular invasion were
assessed in vitro. We then knockout (KO) CD109 in SCC cells and analyzed the same parameters as above.
Also, tumorigenicity and metastatic potential of CD109-KO cells were assessed using nude mice. Finally,
gene profiling by mRNA and miRNA was done to compare CD109-KO versus parental cells. RESULTS:
SCC cells express CD109 heterogeneously and cells with lower levels of CD109 exhibited elevated TGF-b
receptors and EMT markers, enhanced stemness, migration, and invasion. Loss of CD109 caused profound
morphologic changes and enhanced EMT, invasiveness, and tumorigenic potential in SCC cells. Furthermore,
CD109 deficiency in vivo hinders tumor formation. Microarray analysis indicates that CD109 exerts its
effects at least partially through regulation of miRNA 200 family. CONCLUSION: Our findings suggest that
CD109 plays an essential role in SCC/ HNSCC progression, may represent a molecular target in
SCC/HNSCC.
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François Bélanger
Centre de Recherche de l’Hôpital Maisonneuve-Rosemont

1:56-2:08
PM

A Genome-Wide CRISPR Screen For Exploring The Regulation Of Nucleotide Excision
Repair In Human Cells.
François Bélanger (1), Christina Sawchyn(1), Jean-François Lemay(1), Frédérick Antoine
Mallette(1,2), Hugo Wurtele(1,2) and Elliot Drobetsky (1,2)
1. Centre de Recherche de l’Hôpital Maisonneuve-Rosemont. 2. Département de Médecine,
Université de Montréal.
Ultraviolet (UV) light induces highly mutagenic pyrimidine dimers in DNA. Nucleotide Excision
Repair (NER) is the only mechanism in humans for removing these lesions, thereby constituting an
essential protection against skin cancers. This is exemplified by the disease Xeroderma
pigmentosum characterized by inactivating mutations in any among several NER pathway genes
and a 1000-fold increase in the incidence of cutaneous tumours. Nonetheless, such inactivating
mutations are not frequently recovered in sporadic skin cancers among individuals in the general
population. Previous studies revealed a plethora of driver mutations in skin cancer; but whether they
may be involved in control of NER remains largely unknown. Towards addressing this knowledge
gap, we performed a genome-wide screen to identify novel genes involved in regulation of NER.
Primary lung fibroblasts were transduced with a lentiviral library, consisting of CRISPR guides
targeting over 19 000 individual genes. Cells deficient in removal of UV-induced DNA
photoproducts were sorted using a cytometry-based NER assay developed in our lab. Enrichment of
specific CRISPRs within the NER-deficient population was analyzed by next-generation
sequencing. We identified 59 significantly enriched genes, including known NER factors, but also
genes involved in gene expression, chromatin modification and genes of unknown function. We are
currently validating individual candidates and characterizing their role in the control of NER. This
study will provide valuable insight into the mechanistic underpinnings of NER and of skin cancer
development.

	
  
Maude Vaillancourt-Audet
Centre de recherche en organogénèse expérimentale de l’Université Laval
/LOEX intégré au Centre de recherche du CHU de Québec

2:08-2:20
PM

Influence Of Ultraviolet Radiation (UVB) On Melanoma Cell Migration
Maude Vaillancourt-Audet, Mathieu Blais, Patrick J. Rochette, François A. Auger, Véronique Moulin

Exposure to ultraviolet light B (280-315 nm) is the main etiologic factor in the initiation of
cutaneous melanoma. Mutagenicity of UVB radiations is mainly driven by their capacity to generate
the highly mutagenic cyclobutane pyrimidine dimers (CPDs) on DNA. The role of UVB in the
initiation of cancer is therefore already well established while knowledge of UVB influence on
melanoma progression remains fragmentary. Our hypothesis is that UVB radiations positively
influence the metastatic progression of melanoma. The aim of this study is thus to determine the
effect of UVB radiation on melanoma cells migration. The migration of six metastatic or primary
melanoma cell lines exposed or not to a single sublethal UVB irradiation of 400 J/m2 was
measured. The cells were cultured in a monolayer and their migration was evaluated using a scratch
test assay. The migration of the cells lines RPMI-7951 and Malme-3M seems the more affected by
the treatment. Then, to assess their migration in a more representative 3D co-culture model,
melanoma cell lines were grown as spheroids and were irradiated or not before being seeded on a
tissue-engineered dermis. The radial migration was evaluated and surprisingly the results of
migration were reversed compared to the 2D test. As a control for DNA damage, spheroids have
been fixed and the formation of CPDs was assessed by immunofluorescence. In conclusion, our
results suggest that melanoma cells are affected differently by the UVB depending of their physical
form. Hence, additional studies in 3D are required to fully understand their behavior.
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Vincent Roy
CR du CHU de Québec-Laval University, regenerative medicine division,
LOEX

2:20-2:32
PM

Enhancement Of Angiogenesis In A Tissue-Engineered Skin Model Derived From
Neurofibromatosis Type 1 Patients
Vincent Roy (1,4), Rémy Lamontagne (1,4), Lydia Touzel-Deschênes (1,4), Peter Kannu (2), Hélène
T. Khuong (3,4), Nicolas Dupré (3,4) and François Gros-Louis (1,4).
1. Departement of Surgery, Faculty of medicine, Laval University 2. Departement of pediatrics,
Faculty of medicine, University of Toronto 3. Departement of neurological sciences, Faculty of
medicine, Laval University 4. Centre de Recherche du CHU de Québec-Laval University,
regenerative medicine division, LOEX.
Introduction: Neurofibromatosis type 1 (NF1) is a common multisystemic genetic disorder
characterized by cutaneous manifestations and the development of multiple benign skin tumors,
called neurofibromas. The morphogenesis of neurofibromas is poorly understood and their
formation can highly vary between patients. Currently, there is no appropriate human model or
specific treatment for this stigmatizing disease. The purpose of this study is to develop a tissueengineered vascularized skin model derived from NF1 patients to characterize the morphogenesis of
neurofibromas. Methods and Results: The auto-assembly model was used to generate tissueengineered skin (TES) in vitro with fibroblasts and keratinocytes isolated from NF1 patients and
healthy controls. Microvascular endothelial cells (MVECs) were seeded within the dermis to
reconstruct a micro-capillaries network. Immunofluorescence against the EC antigen CD31 was
made on whole skin and observed by confocal microscopy. Images were analyzed with ImageJ
using an angiogenesis analyzer plug-in. NF1 capillaries were at least 3.5-fold denser and were 1.5fold larger than controls. Node frequencies were 3-fold higher in NF1 networks. Finally, a 4-fold
increase in junctions and 2-fold increases in capillary branching frequencies were observed within
NF1 dermis. Conclusion: Our study suggests that loss of neurofibromin alters dermal fibroblasts
functions and increases capillaries formation in NF1-TES. Fibroblasts could participate to
neurofibromas microenvironment creation by secreting angiogenic factors in addition to
extracellular matrix components. Our NF1 skin model could become a unique tool to better
characterize the pathogenic mechanism associated with tumor genesis. Ultimately, it could provide
better tools to develop new therapies for patients through development of personalized medicine
strategies.
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JUNE 24, SUNDAY 1:20 -2:40PM
Ste-Hélène Hall, 8th floor
Saeid Amini-Nik
Sunnybrook Research Institute, Department of Surgery, Division of Plastic
and Reconstructive Surgery, Department of Laboratory Medicine and
Pathobiology, University of Toronto

1:20-1:32
PM

Myeloid Cells During (Ab)Normal Skin Healing
Saeid Amini-Nik, Abdikarim Abdullahi, Ren Jie Robert Yao, Nancy Yu, Chloe Gui, Aria Shakeri,
Nazihah Bakhtiar, Andrea Datu, Cassandra Belo, Marc G Jeschke
Despite the advances in wound care, deficient and excessive wound repair is a significant limitation
of wound management. While impaired wound healing in the elderly and diabetes represent a major
clinical problem, excessive healing which leads to scar formation put another sort of burden on
patients. A significant role for myeloid lineage cells has been shown during cutaneous wound
repair. Here, we highlight the critical role of myeloid cells in the deficient healing of elderly patients
(and aged mice) and the important role of this cell type in excessive healing and scar formation. We
report enrichment of myeloid cells in keloid scars that is positively correlated with the number of
mesenchymal progenitor cells. Conversely, in the deficient model of skin healing (aged animals),
we report that myeloid cells migrate to the wound bed while the mesenchymal progenitor cells left
behind, stuck at the wound border. The myeloid-mesenchymal cell interplay is a determinant factor
in skin healing.

	
  
Andréanne Cartier
LOEX, CHU de Québec - Université Laval

1:32-1:44
PM

Characterization Of Skin Substitutes Produced With Cells From Patients With Recessive
Dystrophic Epidermolysis Bullosa
Cartier Andréanne (1, 3), Dakiw Piaceski Angela (1, 3), Francis Bisson (1, 3), Caruso Manuel (2,
3), Germain Lucie (1, 3).
1. Centre de Recherche en organogénèse expérimentale de l’Université Laval/LOEX (Québec,
Canada) 2. Centre de Recherche sur le cancer de l'Université Laval (Québec, Canada) 3. CHU de
Québec-Université Laval Research Center (Québec, Canada).
INTRODUCTION: Recessive dystrophic epidermolysis bullosa (RDEB) is a genetic disorder
characterized by detachments in the dermo-epidermal junction (DEJ) due to non-functional collagen
VII (C7). Grafting tissue-engineered skin (TES) substitutes using the self-assembly method has
already proven its efficacy in the treatment of major burns and is being developed for the study of
diseases such as RDEB. Our objective is to produce TESs from patients’ cells (RDEB-TES) and
healthy individuals (N-TES) and to compare their histological and molecular characteristics.
METHODS AND RESULTS: Patient’s keratinocytes (K) and fibroblasts were cultured in vitro.
Colony Forming Efficiency (CFE) tests were performed to evaluate the presence of stem cells
during the passages. RDEB-TESs were produced with RDEB cells and analyzed by
immunofluorescence against skin markers (keratins 10, 14 and 19, Ki67, C7, laminin 332). The
ultrastructure of the DEJ was evaluated by transmission electron microscopy (TEM). The CFE tests
showed the presence of holoclones in K primary cultures. Histological analyzes of RDEB-TESs
revealed detachments in the DEJ, as observed in patients' skin. These results were corroborated by
the reduced presence of hemidesmosomes in RDEB-TESs observed in TEM as compared with NTESs. Immunofluorescence performed on RDEB-TESs confirmed the absence of C7 at the level of
DEJ. CONCLUSIONS:This study demonstrates that it is possible to culture keratinocytes and
fibroblasts from patients with RDEB and to use them to reconstruct bilamellar skin substitutes to
advance research into the development of RDEB treatments through the combination of tissue
engineering and gene therapy.

	
  

Skin	
  Research	
  Group	
  Of	
  Canada	
  2018	
  Annual	
  Conference	
  

44	
  

	
  
Eunjeong Kwon
Harvard Medical School

1:44-1:56
PM

YBX1 Mediated Translational Control Of The Senescence Secretome In Epidermal
Progenitors

	
  

Eunjeong Kwon (1), Kristina Todorova (1), Jun Wang (1), Matthias W. Hentze (2) and Anna Mandinova (1).
1. Cutaneous Biology Research Center, Massachusetts General Hospital and Harvard Medical School,
Charlestown, Massachusetts 02129, USA; 2. European Molecular Biology Laboratory (EMBL),
Meyerhofstrasse 1, 69117 Heidelberg, Germany
The integrity of stratified epithelia depends on the ability of progenitor cells to maintain a functional
balance between proliferation and terminal differentiation. While much is known about the critical
transcriptional and epigenetic pathways underlying stem cell behavior in the epidermis, the role of posttranscriptional regulation of gene expression by mRNA binding proteins remains poorly understood. We
applied an unbiased, systematic approach to capture the mRNA binding proteins of epidermal
progenitors. The captured samples were analyzed via LC-MS/MS and identified YBX1 (Y-box binding
protein-1) as a critical effector of stem cell function in vitro and in vivo. YBX1 expression is restricted to
the epidermal progenitor population in mouse and human skin. Its genetic ablation of YBX1 in mouse
leads to stem cell defects in hair follicles, interfollicular epidermis and sebaceous glands. To investigate
the mechanisms underlying the effect of YBX1 depletion on epidermal progenitors in translation level,
total mRNA (TRNA) and the actively translating polysomal RNA (PRNA) fractions were purified
control and YBX1 depleted progenitor cells and then RNA-seq analysis was carried out. Compare to
control, 57 genes were significantly modulated in YBX1 siRNA treated cells at the level of TRNA, while
115 genes were changed only at PRNA. Global polysomal profiling revealed that the YBX1 driven
changes in actively translating portion of the transcriptome corresponded mainly to those genes
associated with chemokine and cytokine signaling. We confirmed YBX1 binds to chemokine and
cytokine genes such as IL-8, CXCL-1 etc. and negatively controls the translation of a senescenceassociated subset of cytokine mRNAs via their 3’ untranslated regions (UTRs). In summary, our study
has uncovered a new level of post-transcriptional control of senescence-associated cytokine biosynthesis
by YBX1, which is required for maintenance of epidermal tissue homeostasis.

Marielle Walraven
Laboratory of Tissue Repair and Regeneration, Faculty of Dentistry,
University of Toronto, Canada

1:56-2:08
PM

Mechanical Education In Vitro Enhances Skin Regenerative Capacities Of Human
Mesenchymal Stem Cells
Walraven, Marielle (1, 2), Vilaysane, Akosua (1, 2), IM, Michelle (1, 2), Davies, John E. (2) and
Hinz, Boris (1, 2).
1. Laboratory of Tissue Repair and Regeneration,Faculty of Dentistry, University of Toronto,
Canada 2. Faculty of Dentistry, University of Toronto, Canada
Background: Culture expansion on stiff surfaces induces scar features and reduces regenerative
capacities of mesenchymal stem cells (MSC) for therapies. We previously demonstrated that priming on
skin-soft culture surfaces preserved regenerative MSCs that improved healing of splinted (‘scarring’) rat
wounds. We hypothesize that this effect is achieved by mechanically controlled, imprinted secretory
functions and here studied underlying mechanisms. Methods: Human umbilical cord perivascular MSCs
(HUCPVCs) were primed on soft and stiff polymer substrates to collect conditioned medium (CM).
HUCPVC-CM was analyzed using cytokine arrays and used to stimulate fibroblast cultures ±TGF-β1.
CRISPR/Cas9 GFP-transfection was used to track transplanted HUCPVCs in a rat model of skin
scarring. Results: Soft-primed HUCPVCs retained MSC properties with a CD44+/CD90+ population
>95% and preserved osteogenic and adipogenic differentiation capability. Compared with stiff-primed
HUCPVCs (100%), protein expression of molecular scar markers α-SMA (60%) and fibronectin (43%)
was lower. Of all cytokines analyzed from CM, 65% were differentially regulated between soft- versus
stiff-primed HUCPVCs. Of 10 most differentially expressed cytokines, 7 were related to inflammation
and 3 to cell cycle regulation. Treatment with soft-primed HUCPVC-CM for 72h abolished TGF-β1induced scar-associated protein expression in fibroblasts to 14% (α-SMA), 11% (fibronectin), and 19%
(collagen type I) compared to TGF-β1 alone (100%). Primed HUCPVCs were transplanted to splinted rat
wounds, traced and wound tissue was analyzed for cell and matrix composition. Conclusion: Softpriming enhances the regenerative capacity of human MSCs by preserving cell proliferation, suppressing
scarring features, and creating distinct paracrine profiles that persist in a wound environment.
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Mohammadali Sheikholeslam
Sunnybrook Research Institute (University of Toronto)

	
  

Composite Gelatin-Polyurethane Electrospun Scaffold For Skin Regeneration
Mohammadali Sheikholeslam (1,2), Meghan Wright (3), Nan Cheng (1,2), Paul Santerre (3), Saeid
Amini-Nik (1,2,4), Marc Jeschke (1,2).
1. Sunnybrook Research Institute, 2. Department of Surgery, Division of Plastic and Reconstructive
Surgery, 3. Institute of Biomaterials & Biomedical Engineering 4. Department of Laboratory Medicine
and Pathobiology, University of Toronto
There is an immediate need for affordable skin substitutes despite significant developments in the
management of severe skin loss. Gelatin is an excellent cell-adherent natural biomaterial suffering from
insufficient mechanical strength and fast degradation. Polycarbonate urethanes (PU) are biodegradable
elastomeric biomaterials with great cell compatibility and non-toxic degradation products. We
hypothesized that the addition of PU to gelatin would improve the mechanical strength and degradation
rate of electrospun fibrous gelatin without alteration in the cell behavior. A new gelatin-based
electrospun scaffold was fabricated for skin regeneration via the addition of 20% PU (Gel80-PU20) and
compared with gelatin (Gel100) and Integra™ (DRT). Adding 20% PU to gelatin did not change the
fiber and pore size of the scaffold while tensile strength and elongation were significantly improved and
collagenase degradation postponed from 3h to 14 days. Also, more than 90% of the cells were viable at
seven days post seeding in vitro. Trichrome staining on wound sections after 20 days of grafting the
scaffolds on mice revealed that the Gel80-PU20 was more populated with host cells compared with DRT
and degraded as the cells infiltrated into it from the wound bed. Also, significantly fewer macrophages
(F-4/80+-cells) and myofibroblasts (αSMA+-fibroblasts) were observed on the Gel80-PU20 compared
with DRT. This can be due to less susceptibility to develop foreign body response or chronic
inflammation and a lower chance of wound contraction/scarring. The results demonstrate that Gel80PU20 membrane is a promising environment for fibroblasts and might serve as an ideal scaffold for skin
substitute.

Kenneth W Finnson
McGill University

	
  

2:08-2:20
PM

2:20-2:32
PM

CD109 Overexpression In The Epidermis Inhibits Lipopolysachharide-Induced Acute
Inflammation In The Skin: Potenial Role Of NF-kappaB Pathway Inhibition
Finnson KW, Lacroix JP, Vorstenbosch J, Lighter M, Philip A.
Division of Plastic Surgery, Department of Surgery Research, McGill University, Montreal, Quebec,
Canada..
We have previously identified CD109 as a TGF-β co-receptor that inhibits TGF-β signalling in vitro in
human skin cells. To understand the function of CD109 in the skin in vivo, we have generated transgenic
mice that overexpress CD109 in the epidermis and have shown that these mice display reduced
inflammation during wound healing and bleomycin-incuced skin fibrosis as compared to wild-type
littermates. Here we show that CD109 transgenic mice display a decrease in lipopolysaccharide (LPS)induced cutaneous inflammation as evidenced by decreased immune cell (macrophage and neutrophil)
numbers and reduced pro-inflammatory cytokine (IL-1α and MCP-1) mRNA expression as compared to
wild-type littermates. To understand the molecular mechanisms underlying these effects, we have
isolated keratinocytes from CD109 transgenic and wild-type mice and performed genome-wide
expression profiling using Illumina microarray technology. Genes showing a greater than 2-fold change
in expression were identified using FlexArray software and the selected genes were further analyzed
using a ‘Promoter Analysis and Interaction Network Toolset (PAINT)’. Using this approach, we have
identified 382 genes that are differentially expressed at the mRNA level, with 203 genes increased and
179 genes decreased in CD109 transgenic keratinocytes as compared to wild-type keratinocytes.
Transcriptional regulatory network analysis of the differentially expressed genes using PAINT indicates
that the NF-κB (p65 and c-rel) transcription factors play an important role in the transcriptional downregulation by CD109 overexpression. In addition, gene ontological analysis using Onto-Express software
revealed that several of the genes down-regulated in CD109 transgenic keratinocytes are components of
the NF-κB signalling pathway including ligands (IL1-α and TNF-α), receptors (TLR2 and TNFRSF18)
and intracellular regulators (NFKBIZ and IKBKE). Taken together, our data suggest that CD109 exhibits
anti-inflammatory properties and that CD109 may exert beneficial effects on cutaneous wound healing
and scarring by suppressing NF-κB-dependent inflammatory signalling in keratinocytes.
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Feras M. Ghazawi
Division of Dermatology, University of Ottawa, Ottawa, Ontario.
Division of Dermatology, McGill University, Montreal, Quebec.

CEE01

Analysis Of Acute Myeloid Leukemia (AML) Incidence And Geographic Distribution In
Canada During 1992-2010
Feras M. Ghazawi, Michelle Le, Elham Rahme, Linda Moreau, Osama Roshdy, Gizelle Popradi,
Steven Glassman, Denis Sasseville and Ivan V. Litvinov
Acute myeloid leukemia (AML) is the second most common type of leukemia diagnosed in adults
and children. Outside the blood stream and bone marrow, the skin is the most common site that is
affected by this leukemia. The etiology for most cases of AML is unclear. Further, the epidemiology
and burden of AML in Canada are not well elucidated. Here we analyzed patient clinical
characteristics, incidence and geographic distribution of AML cases in Canada during 1992-2010 by
analyzing the Canadian Cancer Registry, Registre Québécois du Cancer and the Canadian Vital
Statistics population-based databases for 15 AML subtypes. In total, ~18,080 patients were
identified, of which 54.3% were males. Mean age at the time of diagnosis was 61.2±20.4 years.
Incidence rates of AML in Canada are rising steadily with an estimated average of 30.61 cases per
million individuals per year. The distribution of AML patients in the Canadian provinces revealed
intriguing trends, where the incidence rate was highest in Ontario (33.84), followed by British
Columbia (29.44), Prairies (29.22), Quebec (28.13), Atlantic provinces (28.04), and was the lowest
in the Northern Territories (13.03). Analysis at city level identified high incidence cities including
Sarnia-Clearwater, Ontario (47.61), which is home to more than 60 refineries and in 2011 had the
highest level of particulates air pollution of any Canadian city. Collectively, these results for the
first time provide a comprehensive analysis of AML burden in Canada and analyze geographic case
clustering across Canada that further highlight environmental and occupational risk factors
implicated in leukemogenesis.

	
  
Feras M. Ghazawi
Division of Dermatology, University of Ottawa, Ottawa, Ontario.
Division of Dermatology, McGill University, Montreal, Quebec.

	
  
	
  

CEE02

Epidemiology Of Diffuse Large B-Cell Lymphoma In Canada
Feras M. Ghazawi, Michelle Le, Elham Rahme, Osama Roshdy, Gizelle Popradi, Steven Glassman,
Denis Sasseville and Ivan V. Litvinov
Diffuse Large B-cell Lymphoma (DLBCL) is the most common type of non-Hodgkin lymphoma in
adults. It is a fast-growing aggressive form of lymphoma and can be fatal if left untreated.
Cutaneous manifestations of DLBCL include lymphoma cutis, dome-shaped erythematous to
violaceous nodules and/or erythematous plaques distributed widely on the body. Multiple risk
factors have been associated with DLBCL including B-cell–activating autoimmune diseases and
exposure to several infectious agents. In this study we analyzed patient clinical characteristics,
incidence and geographic distribution of DLBCL cases in Canada during 1992-2010 by analyzing
Canadian Cancer Registry, Registre Québécois du Cancer and Canadian Vital Statistics databases
for all DLBCL subtypes. In total, ~20,190 patients were identified, of which 54.4% were males.
Mean age at the time of diagnosis was 64.6± 16.3 years. Furthermore, ~66.7% of patients were ≥60
years and ~8.3% of patients were ≤40 years of age at the time of diagnosis. Incidence rates of
DLBCL in Canada increased steadily with an average incidence rate of 34.18 cases per million
individuals per year. Linear regression model estimated that the incidence of DLBC increased by
1.648 cases per million individuals per year. Geographic distribution analysis of DLBCL patients
revealed important differences in the distribution of DLBCL patients across the country. Extensive
analysis of the distribution of DLBCL cases in Canada with standardization to known infection rates
implicated in DLBCL pathogenesis may confirm association to these infectious agents and may
implicate new infectious, occupational and environmental factors as possible triggers of this
lymphoma.
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Feras M. Ghazawi
Division of Dermatology, University of Ottawa, Ottawa, Ontario.
Division of Dermatology, McGill University, Montreal, Quebec.

CEE03

Epidemiology Of Multiple Myeloma In Canada: A Population Study
Feras M. Ghazawi, Michelle Le, Janelle Cyr, Elham Rahme, Osama Roshdy, Gizelle Popradi,
Steven Glassman, Denis Sasseville and Ivan V. Litvinov
Plasma cell myeloma, generally referred to as multiple myeloma (MM), is one of the most common
lymphoid malignancies that affects multiple organ systems. MM can manifest on the skin as
plasmacytoma, an erythematous to violaceous dome shaped plaque or nodule. Farming and
exposure to pesticides have been reported as risk factors for MM. Nonetheless, the specific triggers
for this malignancy remain poorly defined. Here we analyzed patient clinical characteristics,
incidence and geographic distribution of MM cases in Canada during 1992-2010 by analyzing the
Canadian Cancer Registry, Registre Québécois du Cancer and the Canadian Vital Statistics
population-based databases. In total, ~32,060 patients were identified, of which 53.7% were males.
Mean age at the time of diagnosis was 70±12.1 (~80.1% of patients were ≥60 years at the time of
diagnosis). Incidence rates of MM in Canada were rising steadily from 1992-2010 with an average
incidence rate of 54.29 cases per million individuals per year (PMIY) (coefficient of determination
[R2]=0.9108; p<0.0001). Linear regression model estimated that the incidence of MM increased in
Canada by 0.958 cases PMIY during 1992-2010. Geographic distribution analysis of MM patients at
the provincial level revealed that Quebec had the highest incidence rate of 58.21 cases PMIY,
followed by Ontario (56.68), Atlantic provinces (52.05), British Columbia (50.61), Prairies
provinces (47.82) and lowest in Northern territories (20.84). Thus, the distribution of MM cases in
Canada is non-random and further analysis of MM distribution on the city and postal code levels
may help identify occupational and/or environmental triggers of this malignancy.
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CEE04

Socio-Demographics, Co-Morbidities And Management In A Pediatric Cohort Of Chronic
Spontaneous Urticaria
Michelle Le BSc (1), Sofianne Gabrielli MSc (2), Elena Netchiporouk MD MSc (3), Greg Shand
MSc (2), Moshe Ben-Shoshan MD MSc (4)
1. McGill University, Montreal, QC, Canada 2. Research institute, McGill Universty, Montreal,
Quebec, Canada 3. Division of Clinical Dermatology, McGill University Health Centre, Montreal,
Quebec, Canada,
4. Division of Pediatric Allergy, Immunology and Dermatology, Department of Pediatrics, Montreal
Children’s Hospital, Montreal, Quebec, Montreal, QC, Canada.
Chronic urticaria (CU) is defined when itchy hives and/or angioedema develop for at least 6 weeks.
Although not life threatening, CU is reported to be associated with recurrent visits to the emergency
room, stress and missing days of school and work due to severe itchiness. In 80% of CU cases,
hives occur spontaneously and are not attributable to a physical stimulus or an identifiable cause
(CSU). The objective of our study is to assess socio-demographics, co-morbidities, and management
of CSU in a pediatric cohort as an extension of a previously published cohort of 139 children.
Children with CSU defined as hives and/or angioedema more than 3 days a week, for at least 6
weeks were recruited at the Montreal Children’s Hospital between 2013-2017 where data on sociodemographics, co-morbidities, and management were collected. Descriptive statistics was
conducted using R. Among 158 children, 52.5% were males and the median age at study entry was
8.6 years. Among all, 16.5% had asthma, 6.3% had a food allergy and 13.3% had eczema.
Autoimmune disease, mainly thyroid disease was reported in 4.4%. Family history was positive for
CSU in 10.8%, and for thyroiditis in 10.1%. The most commonly used antihistamine was Benadryl
(Diphenhyramine)(32.3%) and 3.8% required treatment with Omalizumab. Our pediatric cohort
reveals that there no sex predominance in CSU and that a family history for CSU/thyroiditis are not
rare. Despite established recommendations, first generation antihistamines are commonly used and
almost 4% of cases will not respond to anti-histamines and will require management with
omalizumab.
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CEE05

Elucidating Incidence And Geographic Distribution Of Hematological Cancers In Canada: A
19-Year Descriptive Epidemiology Study
Michelle Le BSc (1), Feras M. Ghazawi MD PhD (2), Akram Alakel BSc (3), Gizelle Popradi MD
(4), Steven Glassman MD (2), Denis Sasseville MD (1), Ivan V. Litvinov MD PhD (1).
1. Division of Dermatology, McGill University, Montreal, Quebec 2. Division of Dermatology,
University of Ottawa, Ottawa, Ontario 3. Ottawa Hospital Research Institute, Ottawa, Ontario,
Canada. 4. Division of Hematology, McGill University, Montreal, Quebec
Hematological neoplasms account for 9% of all cancers and are the fourth most frequently
diagnosed cancer in men and women. Skin complications due to infection, treatments or
paraneoplastic conditions often arise in hematological malignancies. The burden of hematological
cancers in Canada has yet to be studied. Our research aims to investigate incidence and geographic
characteristics of hematopoietic neoplasms across Canada. Data on the clinical characteristics,
incidence, and geographic distribution were obtained for 79 hematopoietic neoplasms subtypes, as
defined by the Wold Health Organization, using the Canadian Cancer Registry and le Registre
Québécois du Cancer patient databases for years 1992-2010. 179,760 cases of hematologic cancer
were identified in Canada between 1992-2010. 55.2% of patients were male and the median age of
diagnosis was 63.3±18.0 years. The average incidence rate of hematological malignancies in
Canada from 1992-2010 was 304.3 cases per million individuals per year. Incidence rates per
province and territory varied; British Columbia demonstrated the highest incidence rate of 344.7
cases per million individuals per year while Northwest Territories, Yukon, and Nunavut, combined
had the lowest incidence rate of 135.5 cases per million individuals per year. Understanding the
descriptive epidemiology of hematological neoplasms is important for public health planning,
particularly to predict the dermatological and hematological care needed for these patients in
Canada. These findings suggest that the incidence of hematopoietic cancer is on the rise in in the
country.

Michelle Le
McGill University, Montreal, QC, Canada

CEE06

Analysis Of Incidence And Geographic Distribution Of Myeloproliferative Neoplasms In Canada
Michelle Le BSc (1), Feras M. Ghazawi MD PhD (2), Akram Alakel BSc (3), Gizelle Popradi MD
(4), Steven Glassman MD (2), Denis Sasseville MD (1), Ivan V. Litvinov MD PhD (1).
1. Division of Dermatology, McGill University 2. Division of Dermatology, University of Ottawa 3. Ottawa
Hospital Research Institute, Ottawa 4. Division of Hematology, McGill University, Montreal, Qc
Cutaneous involvement is a common finding in myeloproliferative neoplasms (MPN).
Understanding the descriptive epidemiology of MPN is important in order to predict the
dermatological and hematological care required for this cancer in Canada. We aim to assess longterm incidence and geographic distribution of MPN in Canada. Data on clinical characteristics,
incidence, and geographic distribution, were obtained for the seven WHO recognized MPN
subtypes using the Canadian Cancer Registry and le Registre Québécois du Cancer patient databases
for years 1992-2010. Geographic data was mapped using ArcGIS Pro software to identify trends
across Canada. 11,000 cases of MPN were diagnosed during the years 1992-2010. 47.6% of the
affected individuals were males and the average age of diagnosis was 67.4±15.4 years. Plotted
yearly incidence from 1992 to 2010 showed a sigmoidal curve (coefficient of determination
[R2]=0.8967; p<0.0001). Linear regression model estimated that the incidence of MPN increased by
1.2 cases per million individuals per year and the average incidence rate was 18.6 cases per million
individuals per year. Analysis of MPN incidence by provinces showed that Alberta, Manitoba, and
Saskatchewan had the highest combined incidence rate of 32.91 cases per million individuals per
year. Interestingly, Ontario had a strikingly low incidence rate of 6.34 cases per million individuals
per year. Our findings suggest that MPN incidence is increasing and that Prairie provinces have the
highest burden of this malignancy in the country. Although MPN is rare, it is important to
understand the burden of this cancer for public health planning purposes.
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CEE07

Epidemiology And Geographic Trends For Chronic Myelomonocytic Leukemia In Canada.
Michelle Le BSc (1), Feras M. Ghazawi MD PhD (2), Akram Alakel BSc (3), Gizelle Popradi MD
(4), Steven Glassman MD (2), Denis Sasseville MD (1), Ivan V. Litvinov MD PhD (1).
1. Division of Dermatology, McGill University, Montreal, Quebec 2. Division of Dermatology,
University of Ottawa, Ottawa, Ontario 3. Ottawa Hospital Research Institute, Ottawa, Ontario,
Canada. 4. Division of Hematology, McGill University, Montreal, Quebec
Cutaneous involvement in Chronic Myelomonocytic Leukemia (CMML) has been documented on
multiple accounts. The epidemiology and geographic trends of CMML in Canada have not yet been
investigated. The objective of this study is to investigate the long-term prevalence and
demographics of CMML in Canada. Data on clinical characteristics, incidence, and geographic
distribution, were obtained for CMML cases using the Canadian Cancer Registry and le Registre
Québécois du Cancer patient databases for years 1992-2010. Geographic data was mapped using
ArcGIS Pro software to identify trends across Canada. 1440 cases of CMML were identified
between 1992-2010. 61.9% were male and the average age of diagnosis was 74.7±10.5 years.
Yearly incidence was steadily increasing based on the linear regression model (coefficient of
determination [R2] = 0.8713; p  < 0.0001) with a slope of 0.2128 cases per million individuals per
year. Average incidence rate of this malignancy was 2.45 cases per million individuals per year.
Provinces and territories demonstrated variable incidences. Prince Edward Island had the highest
incidence rate of 5.8 cases per million individuals per year. Amongst other provinces with
significantly high incidence rates include Nova Scotia, New Brunswick, Prairie provinces (Alberta,
Manitoba, and Saskatchewan), and British Columbia. Unexpectedly, Quebec and Ontario had
significantly lower incidence rates of 1.6 cases per million individuals per year. Our results suggest
that the incidence of CMML is increasing with the highest number of cases diagnosed in Atlantic,
Prairie provinces and in British Columbia. The presented results provide insight into the geographic
distribution of CMML in Canada.

Michelle Le
McGill University, Montreal, QC, Canada

CEE08

Long-Term Incidence And Geographic Trends Of Follicular Lymphoma In Canada: A
Population-Based Study
Michelle Le BSc (1), Feras M. Ghazawi MD PhD (2), Akram Alakel BSc (3), Gizelle Popradi MD
(4), Steven Glassman MD (2), Denis Sasseville MD (1), Ivan V. Litvinov MD PhD (1).
1. Division of Dermatology, McGill University, Montreal, Quebec 2. Division of Dermatology,
University of Ottawa, Ottawa, Ontario 3. Ottawa Hospital Research Institute, Ottawa, Ontario,
Canada. 4. Division of Hematology, McGill University, Montreal, Quebec
Follicular lymphoma (FL) is the most common indolent lymphoma and the second most common
non-Hodgkin lymphoma. FL accounts for 10-20% of all lymphomas in the Western world. Primary
Cutaneous Follicular B Cell Lymphoma arises in the skin, while the systemic extranodal FL often
involves the skin. Epidemiology and geographic trends of FL have not yet been investigated in
Canada. Our study's objective is to analyze incidence and geographic characteristics of FL in
Canada. Data on clinical characteristics, incidence, and geographic distribution, were obtained for
FL cases using the Canadian Cancer Registry and le Registre Québécois du Cancer patient
databases for years 1992-2010. Geographic data was mapped using ArcGIS Pro software to identify
trends across Canada. 22,625 patients were diagnosed with FL between 1992-2010. The
male:female ratio was 1:1 and the median age at the time of diagnosis was 60.8±13.8 years.
Average incidence rate of this malignancy in Canada for was 38.3 cases per million individuals per
year. Geographic analysis demonstrated that a number of Atlantic provinces and Manitoba had the
highest incidence rates, while the province of Quebec had the highest mortality rate in the nation.
The city of Nanaimo, BC had the highest incidence and mortality rate in Canada. Analysis of
regional data demonstrated clustering of FL incidence within cities of high industrial presence. Our
data strongly suggests that multiple environmental factors play a crucial role in the development of
this disease.
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Division of Dermatology, McGill University
Minocycline-Induced Depersonalization
Yassein Shamout MD (1), Alissa Sigal Medical Student (M3) (2) and Ivan Litvinov MD
FRCPC PhD (1).
1. Division of Dermatology, McGill University Health Centre 2. Université de Montréal
Faculty of Medicine

	
  

Minocycline is a tetracycline derivative that is commonly used for the treatment of acne vulgaris due
to its excellent lipophilic properties and penetration into the sebum. The central nervous system
induced side effects of minocycline include headaches, pseudotumor cerebri, and vestibular
dysfunction (ataxia, vertigo, and dizziness). Although many minocycline related side effects have
been presented in the literature, reports of depersonalization symptoms induced by the medication
are rare. Depersonalization is described as persistent or recurrent episodes, whereby the patient
experiences feelings of detachment and estrangement from one’s self. We present a case of a 37year-old female diagnosed with perioral dermatitis, which was treated with minocycline.
Subsequently, within one week of treatment, she suffered from severe detachment symptoms with
thoughts of cutting off her finger. The patient had no prior psychiatric history and experienced full
remission of her symptoms upon minocycline cessation. The pathophysiologic mechanism of
minocycline-induced depersonalization involves various hypothesis including hypersensitivity of the
serotonin system, drug-related metabolic encephalopathy, substance-induced temporal
disintegration, and panic-disorder related etiology. As clinicians, it is important to recognize the
signs of minocycline-induced depersonalization because it is documented in the literature as the
strongest predictor of multiple suicide attempter status.

Yassein Shamout
CEE10
Division of Dermatology, McGill University
Papuloerythroderma Of Ofuji: Successful Treatment With Narrow-Band-UVB
Phototherapy
Yassein Shamout, MD, George Christodoulou, MD and Raynald Molinari, MD, FRCPC.
Division of Dermatology, McGill University Health Center (MUHC), Montreal, Qc,
Canada
Papuloerythroderma of Ofuji (PEO) is a rare cutaneous diffuse eruption, first described in 1984,
with a predilection for elderly Japanese men. This entity has been identified as a likely precursor to
internal malignancies, including mycosis fungoides. The cutaneous manifestations of PEO consist
of flat-topped, polygonal, red-brown papules that may coalesce into plaques. Severe pruritus
unresponsive to topical corticosteroids and the “deck-chair sign” are classical features of this
disease. Herein, we describe a case of an 80-year-old Asian man from Hong Kong who presented
with a 15-year history of pruritic red-brown papules that progressively spread from his thighs to his
torso and back (>90% body surface area). The patient was erythrodermic and had sparing of the skin
folds, consistent with the “deck-chair-sign.” Laboratory investigations showed elevated IgE levels
and skin biopsies demonstrated a superficial perivascular lymphocytic infiltrate with subacute
eosinophilic spongiotic dermatitis and focal parakeratosis. Systemic corticosteroids are usually
indicated as a first-line treatment option, however, there has been no consensus on the best steroidsparing treatment regimen. In this case, the patient failed a course of systemic and topical
corticosteroids, however, there was complete resolution of the lesions and associated pruritus after
initiation of nbUVB phototherapy representing a potentially safe second line steroid-sparing agent.
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MNM01

Epidemiology Of Ocular Melanoma In Canada: A Population-Based Study
Feras M. Ghazawi M.D, Ph.D, Rami Darwich Ph.D, Elham Rahme Ph.D, Denis Sasseville M.D,
FRCPC, Miguel N. Burnier M.D, Ph.D, FRCPC and Ivan V. Litvinov M.D, Ph.D, FRCPC
Melanoma of the eye is the second most common type of melanoma after cutaneous. To investigate
the risk factors for ocular melanoma (OM) and compare them to cutaneous melanoma, we
conducted the first comprehensive, population-based study of OM in all Canadian provinces and
territories during 1992-2010 and analyzed the geographical distribution of OM cases in Canada. We
examined patient clinical and pathological characteristics and incidence trends of OM by analyzing
two independent population-based databases, namely: Canadian Cancer Registry and Le Registre
Québécois du Cancer, using corresponding ICD-O-3 codes for all histological subtypes of OM and
for all primary sites of origin in the eye. Our findings document that 2,600 patients were diagnosed
with OM in Canada during 1992-2010, of which 52.4% were males. Average age at the time of
diagnosis for males was 61.30 and for females was 62.52 years. The overall incidence rate of OM in
Canada was 4.40 cases per 1,000,000 individuals per year (95% CI: 4.24-4.58). We report a steady
increase in OM incidence rates and important differences in the incidence rates between the
Canadian provinces and territories, where the highest incidence of this cancer was documented in
British Columbia and Saskatchewan with rates of 7.17 and 6.25 cases per million individuals per
year, respectively. The incidence of this cancer by city and forward sortation areas in Canada
corroborated the data at provincial level. Collectively, we shed light on important longitudinal,
geographic and spatial difference in the distribution of OM in Canada and implicate few risk
factors.

Feras M. Ghazawi
Division of Dermatology, University of Ottawa, Ottawa, Ontario
Division of Dermatology, McGill University, Montreal, Quebec

MNM02

Epidemiology And Anatomical Presentation Of Cutaneous Malignant Melanoma In Canada
Feras M. Ghazawi, Elham Rahme, Michelle Le, Steven Glassman, Denis Sasseville and Ivan V.
Litvinov
Recent reports demonstrated an increase in the incidence of cutaneous malignant melanoma (CMM)
worldwide. To understand these trends in Canada, we conducted a comprehensive, population-based
study of CMM during 1992-2010. We examined patient clinical characteristics, incidence and
mortality trends of CMM by analyzing the Canadian Cancer Registry, le Registre Québécois du
Cancer and Canadian Vital Statistics databases for all subtypes of CMM. Our findings reveal that
~72,500 patients were diagnosed with CMM, of which 52.5% were males. Average age at the time
of diagnosis for females was 56.5 years and 60.4 years for males. The overall incidence rate of
CMM in Canada was 12.2 cases per 100,000 individuals per year. We report a steady increase in
CMM incidence and mortality rates in both genders with an average slope for incidence being 0.35
cases per 100,000 individuals per year. We also report important differences in the incidence and
mortality rates between the Canadian provinces and territories, where the highest incidence was
documented in Nova Scotia and Prince Edwards Island provinces with rates of 18.9 and 18.8 cases
per 100,000 population per year, respectively. Finally, the analysis by anatomical site revealed
notable trends where the majority (63.5%) of CMM in males developed on the head and trunk,
while in females, lower extremities were the most common site of CMM and accounted for 34.6%
of cases. In conclusion, this work defines the disease burden of CMM in Canada and highlights
important longitudinal, geographic and spatial difference in the distribution of CMM in Canada.
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MNM03

Role Of Recurrent Non-Coding Mutations In Mitochondrial Respiratory Chain Complex
Genes In Melanoma
Karen Vo Hoang (1, 2), Rached Alkallas (2), Mathieu Lajoie (2), Mozhdeh Ahanfeshar-Adams (2),
Ian Watson (1, 2).
1. Department of Biochemistry 2. Goodman Cancer Research Centre, McGill University, Montreal,
Qc.
Through our recent whole exome sequencing analysis of 1,000 melanomas, we observed that many
of the most frequent mutations in this cancer occur at the 5’UTR and promoter regions of genes that
regulate mitochondrial respiration, which include SDHD, NDUFB9, CHCHD2 and MRPS31.
Furthermore, these mutations are found in ETS transcription factor (TF) binding motifs. The
functions of these mutations are not known. The objective of this project is to determine whether
these non-coding mutations are driver events in melanoma. First, we tested the effects of mutant
promoters in luciferase reporter assays. We observed a significant decrease in mutant promoter
activity compared to wild-type. Next, we sequenced 66 melanoma cell lines, and validated that 20%
of cell lines possessed at least one mutation in one of these 4 genes. Currently, we are optimizing
qPCR conditions and antibodies to determine whether mRNA and protein expression are
deregulated in melanoma cell lines. Finally, we tested whether cellular bioenergenetics is altered in
cell lines with promoter mutations in mitochondrial respiration genes. We observed that cell lines
from a primary and matched metastasis of a patient with a SDHD promoter mutation had decreased
capacity in maximal respiration compared three cell lines that lacked the mutation, and had
otherwise similar driver mutation profiles. Future work will determine whether melanomas with
promoter mutations in mitochondrial respiration genes have differential sensitivity to drugs
targeting metabolic pathways in melanoma. In conclusion, there have been several studies that have
demonstrated that mitochondrial pathways are deregulated in melanoma development. However, we
provide preliminary evidence of genetic alterations directly targeting these pathways may modulate
cellular bioenergetics of melanoma that may be provide metabolic dependencies that can be targeted
by drugs currently in development.
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McGill University - RI-MUHC

MNM04

The Leukemia Inhibitory Factor (LIF) And p21 Mediate The TGFβ Tumor Suppressive
Effects In Human Cutaneous Melanoma * Equal contributors
Mostafa Ghozlan*, Laure Humbert*, Lucie Canaff, Jun Tian and Jean-Jacques Lebrun
Cutaneous melanoma is the most lethal skin cancer and its incidence in developed countries has
dramatically increased over the past decades. Localized tumors are easily treated by surgery, but
advanced melanomas lack efficient treatment and are associated with very poor outcomes. Thus,
understanding the processes underlying melanoma development and progression is critical. The
Transforming Growth Factor beta (TGFβ) acts as a potent tumor suppressor in human melanoma, by
inhibiting cell growth and preventing cellular migration and invasion. We aimed at elucidating the
molecular mechanisms underlying TGFβ-mediated tumor suppression. Human cutaneous melanoma
cell lines, from different patients, were used to assess for cell cycle analysis, apoptosis/caspase
activity and cell migration. Techniques involved immunoblotting, immunohistochemistry, qPCR
and luciferase reporter assays. Leukemia inhibitory factor (LIF) was strongly up-regulated by TGFβ
in melanoma cells, defining LIF as a novel TGFβ downstream target gene in cutaneous melanoma.
Interestingly, this upregulation is required for TGFβ-induced cell cycle arrest and caspase-mediated
apoptosis, as well as for TGFβ-mediated inhibition of cell migration. Moreover, we found that
TGFβ-mediated LIF expression leads to activation of transcription of the cell cycle inhibitor p21 in
a STAT3-dependent manner, and further showed that p21 is required for TGFβ/LIF-mediated cell
cycle arrest and TGFβ-induced gene activation of several pro-apoptotic genes. Together, our results
define the LIF/p21 signaling cascade as a novel tumor suppressive-like pathway in melanoma,
acting downstream of TGFβ to regulate cell cycle arrest and cell death, further highlighting new
potential therapeutic strategies for the treatment of cutaneous melanoma.
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MNM05

Efficacy, Safety, And Comparison Of Sonic Hedgehog Inhibitors In Basal Cell Carcinomas: A
Systematic Review And Meta-Analysis
Pingxing Xie and Philippe Lefrançois
McGill University Health Centre Division of Dermatology, Montreal, QC
Sonic Hedgehog Inhibitors (SHHi) provide an additional treatment option for basal cell carcinomas
(BCC), especially for metastatic or locally advanced BCC. However, studies have been
heterogeneous and underpowered to evaluate outcomes. To determine the efficacy and safety of
SHHi, as a class of molecules, for treating BCC, and to compare them individually. We performed a
PRISMA-compliant systematic review of articles and trials followed by a meta-analysis. Eighteen
articles were included in our meta-analysis; sixteen articles were combined for efficacy and sixteen
for safety. In locally advanced BCC, Overall Response Rates (ORR) were similar for vismodegib
and sonidegib (69% vs. 57%), but not Complete Response Rates (31% vs. 3%). In metastatic
disease, vismodegib displayed a significant ORR (39%; vs. 15% for sonidegib). For side effects
affecting a majority of patients, combined prevalences were 67.1%, 54.1% and 57.7% for muscle
spasms, dysgueusia, and alopecia, respectively, in similar proportions for sonidegib and
vismodegib. Sonidegib had more upper GI disturbance. SHHi as a class lead to partial responses for
locally advanced BCC disease; only vismodegib showed efficacy in metastatic disease. Side effects
are similar across molecules, common, associated with high discontinuation rates, and warrant
discussion beforehand.

Rami Darwich
Faculty of Medicine, McGill University

MNM06

Epidemiology Of Ocular Surface Squamous Cell Carcinoma And Primary Ocular
Lymphomas In Canada During 1992-2010
Rami Darwich, Feras M. Ghazawi, Elham Rahme, Nebras Alghazawi, Denis Sasseville, Miguel N.
Burnier and Ivan V. Litvinov
The epidermis and the ocular surface, and their adnexa are derived from the surface ectoderm.
Given their shared lineage and their direct exposure to the environment, they share many
pathologies and risk factors. The current study examined the epidemiology of ocular surface
squamous cell carcinoma (OSSCC) and ocular adnexa lymphomas (OAL) in Canada during
the period 1992-2010. Using International Classification of Diseases for Oncology ICD-O-3 codes,
we examined the incidence of the 2 neoplasms using 2 distinct population-based cancer databases.
The mean annual age-standardized rate of OSSCC and OAL were found to be 0.33 (95% CI 0.290.42) and 0.51 (95% CI 0.47 - 0.55) cases per million individuals per year, respectively. Both
neoplasms had a statistically significant increase in their crude incidence rate respectively. The
average age of diagnosis for OSSCC and OAL were, 71.8 years and 65.51 years, respectively.
While OSSCC exhibited a male predilection of 2.7:1, OAL exhibited no gender predilection.
Geographically, British Columbia and its Georgia Basin exhibited the highest average annual crude
incidence rate of OAL. Interestingly, the Georgia Basin contains one of the highest concentration of
pulp and paper mills in Canada. Interestingly, pulp and paper mills workers are more susceptible to
develop eye and skin cancers than any other type of cancers. Descriptively, our epidemiological
data showed a high degree of continuity with data from the United States. The current study
provides a foundation for the understanding of epidemiology for these 2 ocular malignancies in
Canada.
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MNM07

Understanding The Co-Operation Of Nf1 And Braf Mutations In Melanoma
Shivshankari Rajkumar, Tan Trieu Nguyen, Cameron Thomson and Dr. Ian Watson.
Rosalind & Morris Goodman Cancer Research Centre, McGill University
RAS-RAF-MEK-ERK Mitogen Activated Protein Kinase (MAPK) pathway involved in cellular
growth, is often dysregulated in cutaneous melanoma. NF1 is a tumour suppressor, that encodes
neurofibromin, which negatively regulates the MAPK pathway by hydrolyzing RAS-GTP to its
RAS-GDP inactive form. NF1 mutant inactivation increases RAS activity and B-RAF activation,
resulting in MEK1/2 and ERK1/2 phosphorylation. B-RAF mutations comprise: Class I (RAS
independent monomers), Class II (RAS independent dimers) and Class III (RAS dependent dimers).
We observed that NF1 loss-of-function mutations were anti-correlated with canonical, Class I
BRAF p.V600 mutations in melanoma, but co-occurred with Class III BRAF mutations. Our study
focuses on understanding non-V600 BRAF and NF1 mutant cooperation in melanoma. We
hypothesize that NF1 loss activates non-V600 mutants by promoting RAF dimerization. We
overexpressed BRAF canonical/non-canonical mutants in NF1 knockdown cell lines. MAPK
signaling pathway activation was assessed by phosphorylated proteins via western blotting.
Expression of most Class III mutants led to p-ERK activation whereas little to no change was
observed in p-ERK levels when Class I/II mutants were expressed upon NF1 loss. Interestingly we
observe an increase in homodimer formation when expressing BRAF WT and Class I (BRAF
p.V600E) but not Class III mutants in a NF1 knock-down background. Therefore, increased MAPK
signaling observed when expressing Class III mutants in an NF1 null background may be driven by
RAF heterodimer formation. Our study provides a explanation for the anti-correlation of NF1
mutations and BRAF p.V600 mutants in melanoma, and the co-occurrence of NF1 and non-V600
BRAF mutations.
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MNM08

Uncovering The Role Of Mutant RAC1 In Cutaneous Melanoma
Xuan Tien S. Nguyen, Nehme El-Hachem, Mathieu Lajoie, Mozhdeh Ahanfeshar-Adams and Ian R.
Watson.
Department of Biochemistry, Faculty of Medicine, McGill University.
RAC1 is a member of the Rho family of small GTPases. Next-generation sequencing studies
discovered that 5-10% of cutaneous melanoma possess an activating hotspot p.P29S mutation.
Previous studies have shown that RAC1-P29S promotes proliferation of melanocytes and modulates
response to mitogen-activated protein kinase (MAPK)-targeted therapy. However, the mechanism
of action of RAC1-P29S remains unknown. To gain a better understanding of the role of RAC1P29S in melanoma, we performed unbiased transcriptomic and proteomic analyses to elucidate
signaling pathways affected by the p.P29S mutation. We performed RNA-sequencing (RNA-seq) on
melanocytes engineered to overexpress RAC1-P29S. We integrated our analysis with human
melanoma data available from The Cancer Genome Atlas (TCGA). Gene set enrichment analysis
(GSEA) revealed that the most significant pathways deregulated in RAC1-P29S mutant melanomas
were related to immune response and mitochondrial respiration. In addition, to gain insight into
signaling mechanisms responsible for expression signatures and oncogenic functions of the P29S
mutant, we identified several interacting proteins with RAC1-P29S in human melanocytes by
utilizing proximity-dependent biotin identification (BioID) and complex purification assays. From
our preliminary analysis, we identified a scaffolding protein, IQGAP1, as a preferential interactor of
RAC1-P29S. In future works, we will perform more in-depth mechanistic studies from our unbiased
proteomic and transcriptomic analyses presented here with the goal to devise novel therapeutic
strategies to treat RAC1 mutant cancers.
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Anastasiya Muntyanu
Faculty of Medicine, University of Ottawa, Ottawa, ON

PE01

The Risk Of Weight Gain In Patients With Psoriasis Using Tumour Necrosis Factor-Alpha
Inhibitors: A Systematic Review & Meta-Analysis
Anastasiya Muntyanu, BSc (1), Wayne P. Gulliver, MD (2) & Patrick Fleming, MD, MSc (3).
1. MD Program, Faculty of Medicine, University of Ottawa 2. Department of Medicine, Memorial
University of Newfoundland, St. John's, NL 3. Division of Dermatology, University of Toronto, Toronto
Tumour necrosis factor-alpha (TNFA) plays a key role in psoriasis pathogenesis. Currently
approved monoclonal antibodies inhibiting TNFA (adalimumab, etanercept and infliximab) have
been highly effective for treatment of moderate-to-severe plaque psoriasis. TNFA is closely linked
to body weight homeostasis and long-term use of anti-TNFA agents may result in weight gain in
psoriasis patients. Our primary objective is to review the existing literature and determine whether
anti-TNF-α agents are associated with changes in weight in patients with plaque psoriasis. We
conducted a systematic review of English-language articles identified from search of Pubmed,
EMBASE and Cochrane using keywords relevant to TNFA agents, weight gain and psoriasis. We
included observational studies and randomized trials with adult patients (>18years). We will
complete a meta-analysis using Open MetaAnalyst software (Providence, RI). Our search identified
n=2574 publications. We excluded duplicates and screened title and abstract for relevance, resulting
in 28 articles. After full-text review, n=17 papers fit the inclusion criteria. Etanercept was found to
cause significant weight gain in 4 out of 5 studies while adalimumab in 2 of 3 studies. Infliximab
was found to cause significant weight gain (1.5-3.4kg increase) in 8 out of 9 studies. One study did
not differentiate between the three agents, another used either etanercept or infliximab as
treatments: both showed increased weight gain in patients. Our study suggests there is an
association between TNFA inhibitors and increased body weight. These findings should be
considered when prescribing these agents to ensure proper lifestyle intervention for patients
receiving treatment.

	
  
Meital Yerushalmi
University of Toronto

PE02

Evaluating Methodology Of Skin Microbiome Studies In Psoriatic Disease
Meital Yerushalmi (1), Richard Li (1), Justine Ye (1), Kun Liang (2), Vinod Chandran (1).
1. Psoriatic Disease Program, Krembil Research Institute, University Health Network 2.
Department of Statistics and Actuarial Science, University of Waterloo
Skin microbiome investigations present unique challenges in the collection and extraction of
sufficient microbial DNA from skin swabs. Microbiome kits may vary in their efficiency of
extracting Gram-positive bacteria, leading to a biased representation of skin bacteria. Using
psoriatic plaque swabs, this study aims to systematically compare skin microbiome methodologies.
Two collection fluids (phosphate-buffered saline (PBS) and the Human Microbiome Project’s
Sample Collection Fluid), two swabs (Copan FLOQSwab™ and Puritan PurFlock Ultra®), and five
bacterial DNA isolation kits (Qiagen DNeasy PowerSoil Kit, Invitrogen PureLink™ Microbiome
DNA Purification Kit, Qiagen QIAamp® DNA Microbiome Kit, Omega Bio-Tek E.Z.N.A.®
Universal Pathogen Kit, and ZymoBIOMICS™ DNA Microprep Kit) were selected. 120 samples
were obtained from 60 knee and/or elbow extensor psoriatic lesions by swabbing two nonoverlapping lesional regions with the different study variables. Bacterial DNA was quantified using
quantitative PCR. ZymoBIOMICS™ Microbial Community Standards (CS) were isolated by each
kit and, along with lesion samples, subjected to 16S rRNA sequencing to assess for biases in
extraction protocols. There was a significant two-way interaction between the swab and kit
(p=0.010) and a simple main effect of swab (p=0.005) and kit (p<0.001), but not collection fluid
(p=0.068), on DNA yield. The combination of PBS, Puritan swab, and ZymoBIOMICS Kit yielded
highest DNA quantities. CS sequencing revealed an under-representation of Gram-positive bacteria.
Apart from Qiagen kit, beta-diversity analysis showed no clear separation into sample clusters by
kit. Available collection and isolation protocols (except Qiagen) provide a comparable
representation of skin microbiome composition.
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Barbara Polese
McGill University

PE03

IL-17+ γδ T cell regulation by prostaglandin E2
Barbara Polese, PhD Cindy Leung Soo Hualin Zhang Ghislaine Fontes, PhD Irah King, PhD
McGill University
The skin is an immune barrier which has the difficult task of maintaining tissue homeostasis while
interacting with the outside world and its diverse challenges. Dysregulation of skin immune cells
can lead to cutaneous inflammatory diseases such as psoriasis. Central to the pathogenesis of
psoriasis is the IL-23/IL-17 immune axis. Specifically, it has been shown that production of IL-23
by skin-resident myeloid cells drives the expansion of IL-17 secreting T cells, which promotes
epidermal proliferation and inflammation. However, the initiating factors that activate this
inflammatory immune axis are unknown. Prostaglandin E2 (PGE2) is a member of the lipid
mediator family that modulates inflammation in a tissue- and cell-specific manner. Although
increased PGE2 is observed in the skin of psoriasis patients and has been previously shown to
amplify the IL-23/IL-17 axis during neuroinflammatory disease and allergy, its role in cutaneous
immunity has not been closely examined. We hypothesized that PGE2 enhances IL-23-driven IL-17
production by gd T cells, a subset of innate lymphocytes recently implicated in psoriatic disease.
Our results indicate that PGE2 increases IL-17 transcription and secretion by murine gd T cells in
vitro in a time and dose-dependent manner. In addition, PGE2 activity is mediated through the
prostanoid receptors EP2 and EP4 expressed by gd T cells and selectively amplifies IL-17A and F
expression without increasing IL-22, a cytokine usually co-produced by IL-17 producing cells. To
understand the in vivo relevance of PGE2 during cutaneous inflammation, we are developing gain
and loss of function strategies that specifically target PGE2 or its associated signaling pathway in
the context of psoriasiform inflammation. Altogether, our results show a new role for PGE2 in
regulating the innate immune IL-23/IL-17 axis in the skin that may be relevant for psoriatic and
other chronic inflammatory diseases.
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Andrea Carboni Jiménez
Department of Psychiatry, LDI, JGH, Montreal, Canada

SCL01

Caregiving Intensity And Perceived Burden Among Informal Caregivers Of Persons With
Systemic Sclerosis Compared To Other Chronic Medical Conditions
Andrea Carboni Jiménez (1), Danielle B. Rice (1, 2), Brett D. Thombs (1, 2, 3).
1. Lady Davis Institute for Medical Research, Jewish General Hospital, Department of Psychiatry
2. McGill University, Department of Psychology 3. McGill University, Departments of Psychiatry;
Epidemiology, Biostatistics, and Occupational Health; Medicine; Psychology; Educational and
Counselling Psychology, Montreal, Canada
Informal caregivers provide assistance to loved ones with a health condition. Systemic sclerosis
(SSc), or scleroderma, is a rare autoimmune disease. People living with SSc often rely on the
assistance of informal caregivers. The current study compares caregiving intensity and perceived
burden of informal caregivers of people with SSc to informal caregivers of patients with other
chronic diseases. An online survey that included measures of caregiver intensity (Level of Care
Index) and perceived burden (Zarit Burden Interview [ZBI]) was completed by informal caregivers
of people with SSc from December 2016 to June 2017. A systematic search of Cochrane Central,
CINAHL, EMBASE, MEDLINE, and PsycINFO databases was conducted from inception through
October 11, 2017 to identify original studies that included the Level of Care Index or the ZBI
among caregivers of people with other chronic diseases. The Level of Care Index was categorized
as low burden in 55%, medium burden in 14%, and high burden in 31% of SSc caregivers (N =
202). Mean ZBI score was 13.5 (SD = 9.8). There were 2,700 unique citations identified in the
database search. After title and abstract and full-text screening, data were extracted from 64 eligible
articles. Caregiving intensity and perceived burden of informal caregivers will be compared to
results from our SSc caregiver survey. No previous studies have examined caregiving intensity and
burden among informal caregivers in SSc. This study will compare their experiences to more
common diseases with more extensive research evidence.

	
  
I.V. Khamaganova
Pirogov Russian national research medical university

SCL02

Intranuclear Characteristics Of Lymphoid Cells In Localized Scleroderma
I.V. Khamaganova MD,Dsci (1), M.I.Savina, Dsci (2), S.S.Khromova, Dsci (3).
1. Department of skin diseases & cosmetology,Pirogov Russian national research medical university
2. Department of clinical laboratory diagnostics,Pirogov Russian national research medical
university
3. Department of microbiology and virology,microbiology& virology
The objective was to define the intra- nuclear characteristics of lymphoid cells in peripheral blood
by examining lysine- rich & arginine- rich histone fractions in patients with localized scleroderma.
Material & methods:81 patients (13 males and 68 females) aged 16 to 57 years with localized
scleroderma were examined. The lymphoid cells were obtained from peripheral blood .Histone
fractions were obtained by stepped extraction. Results: Three types of intranuclear changes of
lymphoid cells were found in patients with localized scleroderma. The level of lysine- rich histone
fraction was lower than in controls and the level of arginine- rich histone fraction was higher in
patients of the first group than in controls. The duration of the disease was about 5 to 8 years,
previous therapy was not enough effective in the first group. The level of lysine-rich and the level of
arginine- rich histone fraction were higher in the patients of the second group than in controls . The
duration of the disease in the second group was not longer than 2 weeks, the patients did not get any
treatment. The level of lysine- rich in the patients of the third group was higher than in controls and
the level of arginine-rich histone fraction was lower than in controls . The duration of the disease
was 2 to 6 years, previous therapy in the patients of the third group was absolutely ineffective.
Conclusion: The intra- nuclear characteristics of lymphoid cells depended upon the duration of
localized scleroderma and the efficacy of the previous therapy.
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Kimberly Turner
Lady Davis Institute for Medical Research, Jewish General Hospital,
Montreal, CA

SCL03

The Association Of Sociodemographic And Disease Variables With Hand Function In
Systemic Sclerosis
Kimberly Turner (1), Linda Kwakkenbos (1, 2), Tatiana Sanchez (1), Marie-Eve Carrier (1), Luc
Mouthon (3), Marie Hudson ( 1, 4), Els van den Ende (5), Anne Schouffoer (6), Joep Welling (7),
Maureen Sauvé (8), Brett Thombs (1, 2).
1. LDI, JGH, Montreal 2. Department of Psychiatry, McGill University 3. Université Paris
Descartes, Paris, France 4. Department of Medicine, McGill University 5. Sint Maartenskliniek,
Nijmegen, The Netherlands 6. Leiden University Medical Center, Leiden, The Netherlands 7. Dutch
patient organization for systemic autoimmune diseases (NVLE), Nijmegen, The Netherlands 8.
Scleroderma Society of Ontario and Scleroderma Canada, Hamilton, Ontario
Impaired hand function in systemic sclerosis (SSc) is a primary cause of disability and contributes to lower
health-related quality of life. No large multivariable studies have examined the range of factors that may be
associated with hand function in SSc. The objective of this study was to evaluate the independent associations
of sociodemographic, lifestyle, and disease-related factors with hand functioning in SSc. The sample consisted
of patients enrolled in the Scleroderma Patient-centered Intervention Network Cohort. Hand function was
measured using the Cochin Hand Function Scale. Multiple linear regression analysis was used to identify
independent correlates of impaired hand function. Variables entered into the model were selected a priori and
included demographic characteristics, lifestyle factors, and disease-related factors. 1193 participants (88%
female) had complete data and were included in the analysis. Participants had a mean age of 55.1 years (SD =
12.3). Average disease duration was 11.2 years (SD = 8.7). Variables significantly associated with more
impaired hand function included having diffuse SSc (standardized regression coefficient, beta (β = 0.14, p <
.001), Raynaud’s phenomenon severity (β = .23, p < 0.001), finger ulcer severity (β = .23, p < .001), having
moderate (β = 0.19, p < .001) or severe small joint contractures (β = .20, p < .001), having rheumatoid
arthritis (β = 0.07, p = .004), and having idiopathic inflammatory myositis (β = 0.06, p = .020). The findings
of this study will help inform therapeutic and self-care interventions that target impaired hand function.

	
  
Mara Cañedo Ayala
Lady Davis Institute for Medical Research, Jewish General Hospital,
Department of Psychiatry, Montreal, Canada

SCL04

Caregiver, Care Recipient, And Caregiving Factors Associated With Symptoms Of
Depression Among Informal Caregivers Of People Living With Systemic Sclerosis
Mara Cañedo Ayala (1), Danielle B. Rice (1,2), Brooke Levis (1,3), Marie-Eve Carrier (1), Julie
Cumin (1), Vanessa Malcarne (4), Mariët Hagedoorn (5), Brett D. Thombs (1,2,3).
1. LDI, JGH, Department of Psychiatry 2. McGill University, Department of Psychology 3. McGill
University, Department of Epidemiology, Biostatistics, and Occupational Health 4. Department of
Psychology, San Diego State University and the University of California, San Diego Joint Doctoral
Program in Clinical Psychology, San Diego, California 5. University of Groningen, Department of
Psychology, Groningen, The Netherlands
Systemic Sclerosis (SSc, scleroderma) is a rare autoimmune disease. Informal caregivers of people with rare
diseases face unique challenges, but little research has examined the experiences of caregivers of people with
SSc. Our study aimed to identify caregiver, care-recipient, and caregiving factors associated with depressive
symptoms. A SSc caregiver questionnaire was developed and administered online from December 2016 to
June 2017 to informal caregivers of people with SSc. Multiple linear regression was used to identify caregiver
(gender, age, occupational status, educational obtainment, and relation to care recipient), care recipient (age
and SSc subtype), and caregiving (hours a week providing care and perceived caregiving burden) correlates of
depressive symptoms among caregivers. Caregivers (n = 202) were 60.9% male. Average age was 57.2 years
(standard deviation = 14.4 years). Most caregivers were partners (72.3%) or children (11.9%) of the carerecipient. Caregivers were mostly employed (47.0%) or retired (39.6%). Controlling for other variables, selfreported caregiver burden (standardized regression coefficient, beta (β) = 0.54, p = 0.001) and hours of care
per week (β = 0.17, p = 0.005) were significantly associated with more severe symptoms of depression. No
other variables were significantly associated with depressive symptoms in the model. Symptoms of depression
are primarily associated with caregiving burden among a sample of SSc caregivers. There is need for the
development of interventions targeting caregivers in SSc. Due to the rarity of SSc, online interventions may
be feasibly disseminated and able to address specific needs of SSc caregivers.
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Mia Pepin

SCL05

Lady Davis Institute for Medical Research, Jewish General Hospital, Montreal
Reasons For Attending Support Groups And Organizational Preferences: The North
American Scleroderma Support Group Survey
Mia Pepin (1), Linda Kwakkenbos (1,2,3), Sandra Pelaez (4), Marie-Eve Carrier (1), Vanessa L
Malcarne (5), Ghassan El-Baalbaki (6), Brett D. Thombs (1, 3).
1. Lady Davis Institute for Medical Research, Jewish General Hospital, Montreal, Canada
2. Behavioural Science Institute, Clinical Psychology, Radboud University, Nijmegen, the
Netherlands
3. Department of Psychiatry, McGill University, Montreal, Canada.
4. Department of Educational and Counselling Psychology, McGill University, Montreal, Canada.
5. Department of Psychology, San Diego State University, San Diego, California, USA.
6. Department of Psychology, Université du Québec à Montréal, Montreal, Quebec, Canada.
Many people with systemic sclerosis (SSc, or scleroderma) have organized peer-facilitated support
groups to share and receive SSc-specific information and support. A recent survey explored reasons
people attend SSc support groups in Europe and Australia, and three main reasons were identified:
(1) interpersonal and social support (2) disease treatment and symptom management and (3) other
aspects of living with SSc. This study aimed to replicate the results with people with SSc in North
America. A 30-item survey was used to assess reasons for attendance. Confirmatory Factor Analysis
was performed with Mplus 7 to confirm the three-factors that grouped reasons into themes in the
European survey. 171 members (86.6% women) completed the online survey. The mean age was
56.3 years. The 3-factor model showed good fit to the data (χ2[399] = 646.0, P < 0.001, TLI = 0.97,
CFI = 0.97, RMSEA = 0.06) with themes that included: (1) obtaining interpersonal and social
support, (2) learning about treatment and symptom management strategies, and (3) discussing other
aspects of scleroderma. The two items most rated as Important or Very Important were (1) Learning
how other group members deal with issues related to scleroderma and (2) Learning about current
scleroderma research.Findings of our study suggest that reasons for attending SSc support groups
are similar in Europe, Australia and North America. The result will be used to build programs and
improve SSc support groups, which will be disseminated by SSc patient organizations across the
globe.

	
  
Yasser Almadani
Division of Plastic Surgery, Department of Surgery, McGill University

SCL06

Endoglin Exerts Profibrotic Effects In A Mouse Model Of Scleroderma
Anas Alzahrani, Yoon Chi, Yasser Almadani, Meryem Blati, Kenneth W Finnson, Stephane Roy and
Anie Philip.
Transforming growth factor (TGF)-β is a pleiotropic cytokine that regulates a broad range of
biological processes including cellular growth, differentiation, extracellular matrix (ECM)
deposition and immune modulation. TGF-β signaling is transduced by a pair of transmembrane
serine/threonine kinases known as TGF-β receptor type I and type II receptors, and TGF-β coreceptors such as endoglin are known to strongly regulate TGF-β signaling in a variety of cell types.
Although aberrant regulation of TGF-β signaling is known to play a key role in fibrotic diseases
such as Dupuytren’s disease and scleroderma, the significance of endoglin function in regulating
these processes is poorly understood. Our group has examined whether endoglin regulates
extracellular (ECM) protein expression and fibrotic responses in a mouse model of scleroderma. For
this model, we used endoglin-heterozygous (Eng+/-) mice and wild-type (Eng+/+) littermates and
skin fibrosis was induced by injecting mice intradermally with bleomycin or vehicle. Dermal
thickness and ECM protein expression were then determined. Our results show that Eng+/- mice
subjected to bleomycin challenge show a marked decrease in dermal thickness (P < 0.005) and
reduced collagen content and decreased collagen I, fibronectin, alpha-smooth muscle actin levels as
compared to Eng+/+ mice, both under basal and bleomycin treated conditions. Our findings suggest
that endoglin haploinsufficiency in mice markedly decreases bleomycin-induced skin fibrosis
suggesting that endoglin represents a pro-fibrotic factor in the mouse skin.
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Andrew Ferrier
Division of Dermatology, Department of Medicine, University of Alberta

CL01

Epidermotropic Primary Cutaneous Gamma/Delta T-Cell Gamma Delta Lymphoma
Masquerading As Mycosis Fungoides
Andrew Ferrier (1), Abdulrahim Alabdulsalam (2), Jean Deschennes (2), Hanne Fogh (3), Minakshi
Taparia (4), Robert Gniadecki (1,3).
1. Division of Dermatology, Department of Medicine, University of Alberta 2. Department of Laboratory
Medicine and Pathology, University of Alberta, Edmonton, Alberta, Canada 3. Department of Dermatology,
Bispebjerg Hospital, Bispebjerg bakke 23, DK-2400 Copenhagen, Denmark 4. Division of Hematology,
Department of Medicine, University of Alberta, Edmonton, Alberta, Canada

Primary cutaneous γδ T-cell lymphoma (PCγδTCL) is recognized in 2016 WHO classification as an
aggressive cutaneous lymphoma originating from γδ T-cells. Clinical features and prognostic factors
are poorly described because of the rarity of this neoplasm. At least 3 histopathological variants
exist: the epidermotropic, dermal/subcutaneous and panniculitic PCγδTCL. The 5-year survival
ranges from 20% to 33% but reports exist of PCγδTCL running an indolent course, especially those
with predominantly epidermotropic infiltrate. It is unclear whether the indolent cases represent
another type of cutaneous lymphoma (e.g. mycosis fungoides - MF) with aberrant expression of γδ
T-cell receptor, rather than true PCγδTCL. Herein we review clinicopathological features of 11
patients (7 men, 4 women) diagnosed with PCγδTCL in our Institutions. Median survival after
diagnosis was 67 months (95% confidence interval 42-78 months). Initial skin sign in 10/11 patients
was a tumor, which co-existed with superficial patches and plaques resembling MF. Histopathology
of the tumor showed dermal infiltrate with minimal or no epidermotropism whereas the biopsy from
the plaques showed epidermotropic infiltrate indistinguishable from that of MF. Surface marker
expression was variable, but almost all cases showed decreased CD4 and CD8, preserved CD3,
expression of cytotoxic markers (TIA-1, granzyme B or perforin). BetaF1 expression and TCRβ
rearrangement was variable and βF1 positivity did not preclude the diagnosis of PCγδCTL. In
summary, initial clinical presentation of PCγδCTL closely mimics tumor d’emblee type MF.
Heterogeneity of marker expression (decrease in CD4 and CD8, normal CD3 and positive cytotoxic
markers) are useful in differentiating these conditions.

	
  
Feras M. Ghazawi
Division of Dermatology, University of Ottawa, Ottawa, Ontario
Division of Dermatology, McGill University, Montreal, Quebec

CL02

Epidemiology And Distribution Of Cutaneous T-Cell Lymphoma (CTCL) Cases In Canada
During 1992-2010
Feras M. Ghazawi, Elena Netchiporouk, Elham Rahme, Linda Moreau, Steven Glassman, Nathalie Provost,
Martin Gilbert, Sara-Elizabeth Jean, Osama Roshdy, Kevin Pehr, Denis Sasseville and Ivan V. Litvinov
Cutaneous T-cell lymphoma (CTCL) is the most common skin lymphoma, and represents a heterogeneous
group of non-Hodgkin lymphomas, yet the precise pathogenesis by which CTCL develops remains poorly
elucidated. Geographic clustering of CTCL patients in certain communities in Texas and Pittsburgh, PA
implicate possible external triggers/promoter for this malignancy. We examined patient clinical characteristics,
incidence, mortality trends and geographic distribution of CTCL cases in Canada by analyzing the Canadian
Cancer Registry, Registre Québécois du Cancer and Canadian Vital Statistics during 1992-2010. In total, 6685
patients were identified, of which 58.0% were males. Mean age at diagnosis was 59.4±21.5 years. Incidence
rates of CTCL in Canada were rising during 1992-98 then stabilized at 11.32 cases per million individuals per
year (95% CI: 11.05-11.59). Provincial analysis revealed higher CTCL incidence in Newfoundland and
Labrador, Maritime provinces (Nova Scotia and New Brunswick) and Prairie Provinces (Manitoba and
Saskatchewan). Analysis by forward sortation areas (FSA) identified select regions, where several highincidence FSAs were contiguous or adjacent. In several cities including Montréal, Hamilton, Oakville,
Winnipeg and Vancouver, high-incidence FSAs were located in the proximity of industrial centers and
seaports. In contrast, 3/8 low-incidence populous FSAs clustered in Ottawa which has very little industrial
presence. Similarly, Quebec City and Gatineau too had significantly lower CTCL incidence rates. Analysis of
CTCL mortality corroborated incidence findings. In summary, this comprehensive analysis of CTCL burden in
Canada identified important geographic case clustering areas that implicate ambient pollutant air exposure from
industrial sites or transportation hubs in cutaneous T-cell lymphomagenesis.
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Philippe Lefrançois
MUHC-Division of Dermatology

	
  

CL03

TruSeq-Based Gene Expression Analysis of Formalin-Fixed Paraffin-Embedded (FFPE)
Cutaneous T-Cell Lymphoma Samples: Subgroup Analysis Results and Elucidation of Biases
from FFPE Sample Processing on the TruSeq Platform
Philippe Lefrançois (1), Michael T. Tetzlaff (2), Linda Moreau (1), Andrew K. Watters (3), Elena
Netchiporouk (1), Nathalie Provost (4), Martin Gilbert (5), Xiao Ni (2), Denis Sasseville (1),
Madeleine Duvic (3), Ivan V. Litvinov (1).
1. McGill University Health Centre Division of Dermatology, Montreal, QC, 2. The University of
Texas MD Anderson Cancer Center, Houston, TX, USA, 3. McGill University Health Centre,
Department of Pathology, Montreal, QC, 4. Université de Montréal, Division of Dermatology,
Montreal, QC, 5. Université Laval, Division of Dermatology, Québec, QC
Cutaneous T-Cell Lymphomas (CTCL) are a heterogeneous group of malignancies with courses
ranging from indolent to potentially lethal. We recently studied in a 157 patient cohort gene
expression profiles generated by the TruSeq targeted RNA gene expression sequencing, capturing
information about 181 different samples and 284 different genes [1]. Sequencing library quality and
depth from formalin-fixed and paraffin-embedded (FFPE) skin samples were significantly lower
when biopsies were obtained prior to 2009. In addition, fresh CTCL samples clustered together, even
though they included stage I-IV disease. In this study, we compared TruSeq gene expression patterns
in older (≤2008) vs. more recent (≥2009) FFPE samples to determine whether these clustering
analyses and earlier described differentially expressed gene (DEG) findings are robust, no matter the
year of biopsy. We also explored biases found in FFPE samples subjected to TruSeq analysis of gene
expression and differential pre-processing using Principal Component Analysis (PCA). Our results
showed that ≤2008 and ≥2009 samples clustered equally well to the full dataset and, importantly,
both analyses produced nearly identical trends and findings. Specifically, both analyses enriched
nearly identical DEGs when comparing benign samples vs. 1) stage I‐IV and 2) stage IV only CTCL
samples. There was a strong correlation between results obtained from ≤2008 or ≥2009 samples.
Using subgroup analyses, we identified additional DEGs, which did not reach statistical significance
in the prior full dataset analysis. Those included CTCL-upregulated BCL11A, SELL, IRF1, SMAD1,
CASP1, BIRC5, MAX; and CTCL-downregulated MDM4; SERPINB3, and THBS4 genes. With
respect to sample biases, no matter if we performed subgroup analyses or full dataset analysis,
freshly-obtained snap-frozen samples clustered together. While PCA confirmed that fresh samples
were spatially close, consistent with pre-processing batch effect, they remained in proximity with
other normal/benign and FFPE CTCL samples instead of appearing as an outlier group, which is
reassuring. Notably, this did not affect the determination of DEGs in CTCL when analyzing ≥2009
samples (fresh and FFPE biopsies) vs. ≥2009 FFPE samples alone, as there was significant overlap.
Overall, our study shows that the TruSeq platform enables robust gene expression analysis of
samples obtained in the clinical setting.
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Philippe Lefrançois
MUHC-Division of Dermatology

CL04

Gene Expression Profiling And Immune Cell-Type Deconvolution Highlight Robust Disease
Progression And Survival Markers In Multiple Cohorts Of CTCL Patients
Philippe Lefrançois (1), Pingxing Xie (1), Linghua Wang (2), Michael T. Tetzlaff (3), Linda Moreau
(1), Andrew K. Watters (4), Elena Netchiporouk (1), Nathalie Provost (5), Martin Gilbert (6), Xiao
Ni (3), Denis Sasseville (1), David A. Wheeler (2), Madeleine Duvic (3), Ivan V. Litvinov (1).
1. McGill University Health Centre Division of Dermatology, Montreal, QC 2. Baylor College of
Medicine, Houston, TX, USA 3. The University of Texas MD Anderson Cancer Center, Houston,
TX, USA 4. McGill University Health Centre, Department of Pathology, Montreal, QC 5. Université
de Montréal, Division of Dermatology, Montreal, QC 6. Université Laval, Division of Dermatology,
Québec, QC
Cutaneous T-Cell Lymphomas (CTCL) follow different courses depending on their clinical stage at
the time of diagnosis. Patients with early stage Mycosis Fungoides (MF) variant of CTCL may
experience an indolent course over decades, where as patients with advanced MF and Sézary
Syndrome (SS) disease at diagnosis, often succumb within 5 years. Even within early stage
CTCL/MF, a minority of patients will progress to more advanced stages. We recently generated
RNA sequencing data on 284 CTCL-relevant genes for 157 patients and identified differentially
expressed genes across many stages. In this study, we aim to validate robust molecular markers
linked to disease progression and survival. We performed multiple hypothesis testing-corrected
analysis of variance (ANOVA) on the expression of individual genes across all CTCL samples and
early stage (≤IIA) CTCL/MF patients. Finally, we used in silico immune cell-type deconvolution
from gene expression data to estimate immune cell populations. Based on the analysis of all CTCL
(i.e., MF and SS) samples, we identified TOX, FYB, and CD52 as being upregulated in progressive
disease cases. High expression of these 3 genes also correlated with decreased survival. Among early
stage (≤IIA) CTCL/MF patients, these 3 genes, along with CCR4, were valuable to predict disease
progression based on RNA levels of expression. We validated these 4 genes in 3 independent,
external Sézary syndrome patient cohorts with RNA-Sequencing data. In silico immune cell-type
deconvolution revealed that neutrophil infiltration in early stage MF conveyed a higher risk for
disease progression. Also, at least a minimal level of NK cell infiltration in late stage MF/SS
correlated with improved survival. TOX, FYB, CCR4 and CD52 are robust disease progression and
decreased survival biomarkers in CTCL.
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François-Gros-Louis
LOEX - Laval University

WH01

Characterization of an ALS Tissue-Engineered Skin Model by Infrared Microspectroscopy
Christian Martel, B. Sc. (1, 2), Tamao Tsutsumi, M. Sc. (4), Bastien Paré, M. Sc. (1, 2), Lydia Touzel
Deschênes, M. Sc. (2), Hélène T. Khuong, M.D. (1, 3), Ashraf A. Ismail, PhD (4), Nicolas Dupré,
M.D., M. Sc. (3) and François-Gros-Louis, PhD (1,2)
1. Department of surgery, Faculty of Medicine, Laval University, QC, CA 2. CHU de Québec Research Center,
LOEX-Hôpital de l’Enfant-Jésus, QC, CA 3. ALS Clinic, Department of Neurological Sciences, CHU de
Québec and the Faculty of Medecine, Laval University, QC, CA 4. McGill IR Group, Food Science and
Agricultural Chemistry, Faculty of Agricultural and Environmental Sciences, McGill University, Montréal, Ca

One of the great challenges in the identification of efficient therapy in many neurodegenerative
diseases, including Amyotrophic Lateral Sclerosis (ALS), is the lack of reliable biomarkers. The
purpose of this project is to apply infrared microspectroscopy, a technique dedicated to analyze the
molecular content of tissues, for the identification of biomarkers that will help clinicians to determine
a precise diagnosis, as well as to follow disease evolution over time. We hypothesized that, since skin
and CNS has the same embryonic origin, ALS-associated pathological event will be readily
detectable through skin testing. Cells from healthy individuals and ALS patients were isolated from
skin biopsies. Fibroblasts were cultured in a 3-dimentional context, which has been shown to be
necessary for the detection of characteristic ALS pathology within the cultured tissue. Fouriertransformed infrared (FTIR) spectra were recorded. Second derivative spectra were generated and
compared between the groups. For FTIR spectroscopy analysis, 64 co-added spectra were added.
Principal Component Analysis (PCA) and Hierarchical Cluster Analysis (HCA) were performed in
order to detect differences between tested specimens (ALS vs. Ctrl). Interestingly, it was possible to
fairly discriminate the spectra taken from ALS and control TES; changes mainly related to the amide
I band, as well as to different lipid and glycoaminoglycan composition. Interpretation: Additional
experiments will be needed to confirm our results. The detected changes between TES samples are
likely to be associated with secondary structures protein conformation between ALS and controls as
well as with different extracellular matrix composition.

	
  
Makram Aljghami
Laboratory Medicine & Pathobiology, University of Toronto
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WH02

Characterizing A Surgical Device In Mice As An Excisional Wound Model
Makram E aljghami (1,2), Marc G Jeschke (2,3,4), Saeid Amini-Nik (1,2,4)
1. Laboratory Medicine & Pathobiology, University of Toronto, Toronto, Canada 2. Sunnybrook Research
Institute, Toronto, Canada 3. Institute of Medical Science, University of Toronto, Canada 4. Department of
Surgery, Division of Plastic Surgery, University of Toronto, Toronto, Canada
Murine models are used to study wound healing, but exhibit several differences compared to humans, namely
rapid wound contraction due to a subcutaneous muscle not found in human skin. This contraction allows for a
swift closure without deformities in rodents, whereas healing in humans predominantly depends on reepithelialization and granulation tissue formation. Wound contraction involves the differentiation of
myofibroblasts, which function by attaching to the ECM in the wound periphery. Current methods to prevent
contraction in rodents involve suturing, which causes inflammation and does not sufficiently inhibit
contraction. We have developed a device called dome with shoulders that fix the device to the wound and
prevent contraction in rodents. The dome comes in two models, perforated or non-perforated, to allow or
inhibit the interaction between the wound and the adjacent tissue, respectively. It also comes with a removable
cap to allow the addition of various substances or materials, including skin substitutes, providing an important
asset for studying skin healing/regeneration. Here, we compared the healing characteristics between the two
dome models 11 days post-excisional skin biopsy. Wounds with perforated dome showed more granulation
tissue formation, higher number of myofibroblasts, and increased vascularization compared to non-perforated
dome, highlighting the contribution of surrounding intact skin despite contraction being controlled. In the
perforated dome group, myofibroblasts appear in granulation tissue despite incomplete re-epithelialisation,
suggesting that attaining myofibroblastic phenotype is independent of re-epithelialization. The device is a
valuable tool to inhibit skin contraction for studying skin substitutes and the extent of contribution of
surrounding skin at different stages of skin healing.
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TITLE
Mbarka Bchetnia (1), Lindsay Girard (1), Julie Powell (2), Catherine McCuaig (2), Audrey Dupérée
(3), Charles Morin (3), Joel Rousseau (4), Antoine gagnon (4), Lucie Germain (5), Jacques-P
Tremblay (4) and Catherine Laprise (1).
1. Université du Québec à Chicoutimi, Département des sciences fondamentales, Saguenay 2.
Hôpital Sainte-Justine, Montréal 3. Centre de santé et de services sociaux de Chicoutimi, Saguenay.
4. Centre de Recherche du CHU de Québec, Université Laval, Québec. 5. Centre LOEX de
l'Université Laval, Génie Tissulaire et Régénération, Québec, Québec, Canada.
L’épidermolyse bulleuse simplex (EBS) est une maladie génétique rare de la peau caractérisée par la
formation de bulles sur le corps des patients et pour laquelle il n’y a pas de traitement. L’EBS est
principalement causée par des mutations dans les gènes de la KRT5 et KRT14 et le mode de
transmission le plus fréquent est autosomique dominant. Un programme de recherche sur l’EBS a
débuté depuis 2009 à l’UQAC afin de mieux comprendre les bases moléculaires de cette pathologie
et de développer une thérapie efficace et permanente. Sept malades EBS ont été recrutés et pour
lesquels nous avons déterminé le profil mutationnel ce qui a servi aux cliniciens pour le conseil
génétique. Une étude d’expression de gènes de ces patients par micropuce a été aussi réalisée et a
permis la découverte d'importants biomarqueurs qui sont altérés dans cette maladie. Nous avons aussi
fait des essais thérapeutiques à l'échelle cellulaire à l’aide de petites molécules chaperonnes dont
l'effet était reproductible mais variable entre les patients et n'induit pas une correction permanente du
défaut moléculaire. Puisque nous souhaitons développer une approche thérapeutique pour tous les
patients atteints d’EBS, une correction des mutations par la technologie CRISPR/Cas9 in vitro a été
entamée et consiste à induire des coupures doubles brins de l’ADN des cellules des malades et
corriger la mutation par recombinaison homologue. Les cellules ainsi corrigées génétiquement
serviront pour la synthèse d'équivalents de peau qui pourront être greffés sur le patient au niveau des
régions cutanées les plus affectées par la maladie. Pour l’instant, l’induction de la recombinaison
homologue est réussie dans les cellules HEK293T et elle est en cours de validation dans les cellules
spécifiques des patients.

Mélissa Simard
Centre LOEX de l'Université Laval

WH04

Impact Des Acides Gras Essentiels Sur La Diffusion De Molécules Au Travers Des Substituts
Cutanés Produits Par Génie Tissulaire.
Mélissa Simard, Julie Fradette, Roxane Pouliot.
Centre LOEX de l'Université Laval; Département de chirurgie, Université Laval; Faculté de
Pharmacie, Université Laval.
Les acides gras essentiels jouent un rôle important lors de la formation de la barrière cutanée et
peuvent donc avoir un impact sur la diffusion des molécules au travers de la peau. L’objectif de
cette étude est de vérifier de quelle manière les acides gras essentiels, plus précisément l’acide
linoléique (AL) et l’acide alpha-linolénique (ALA) peuvent moduler la perméabilité de la peau.
Pour ce faire, des modèles de peau tridimensionnels sains et psoriasiques ont été produits selon la
méthode d’auto-assemblage du LOEX avec des milieux de culture supplémentés en AL (10 µM) et
en ALA (10 µM). Les substituts cutanés ont été caractérisés par des analyses histologiques et
immunohistochimiques. Des analyses de chromatographie en phase gazeuse ont permis de
caractériser 47 acides gras contenus dans les fractions phospholipides et triglycéride de l’épiderme.
Des analyses d’absorption percutanée de la caféine et de l’acide benzoïque ont été réalisées sur
cellules de Franz. Il y a significativement plus d’acide gras oméga-3 ou oméga-6 dans les substituts
supplémentés respectivement en ALA et en AL comparativement aux substituts contrôles non
supplémentés. Une augmentation significative des quantités des métabolites de chacun des acides
gras est également observée. Finalement, l’absorption percutanée de l’acide benzoïque est diminuée
dans les substituts sains supplémentés en ALA comparativement aux substituts contrôles. Ces
résultats démontrent que les acides gras essentiels sont absorbés puis métabolisés par les
kératinocytes de l’épiderme. De plus, une plus grande quantité d’oméga-3 au niveau de la peau
pourrait diminuer l’absorption des molécules polaires.

Skin	
  Research	
  Group	
  Of	
  Canada	
  2018	
  Annual	
  Conference	
  

70	
  

	
  

WOUND	
  HEALING	
  AND	
  SKIN	
  REGENERATION	
  

	
  
Rishima Agarwal
School of Biomedical Engineering, Dalhousie University

WH05

Bioprinting Of Three-Dimensional Multicellular Skin Constructs
Rishima Agarwal (1), Sam Wadsworth (2) and John P. Frampton (1).
1. School of Biomedical Engineering, Dalhousie University, Halifax, NS 2. Aspect Biosystems Ltd.
Vancouver, BC
The production of functional skin equivalents derived from human cells holds promise for
reconstruction of severe wounds and for modeling various skin pathologies. Although epidermal
cells have the capacity to self-organize and form stratified structures in culture, it is often difficult to
integrate these structures with dermal components. In recent years, cellular bioprinting has emerged
as an efficient strategy for fabricating functional skin equivalents comprising both dermal and
epidermal cells. Examples of bioprinting methods used for fabrication of functional skin equivalents
include extrusion-based bioprinting, laser-assisted bioprinting, and inkjet printing. Here, we
investigated the use of a layer-by-layer lab-on-a-printer technology for generating multicellular
three-dimensional skin constructs. To efficiently print sheets of cells using this approach, we
examined the performance of several cross-linkable bio-ink formulations (e.g., alginate and
chitosan) containing key extracellular matrix proteins hypothesized to improve cell attachment and
growth (e.g., collagen I, collagen IV, fibronectin and laminin). Using these bio-inks, we
demonstrate bioprinting of cell-laden sheets in various geometries such as squares and disks
containing multiple layers of cells. We also demonstrate that it is possible to print cell-laden sheets
using various fill patterns including rectilinear, concentric, and a combination of rectilinear and
concentric. Furthermore, we demonstrate that it is possible to produce co-culture sheets consisting
of dermal and epidermal cells using the lab-on-a-printer approach. Preliminary analysis of cell
viability and organization within these bioprinted skin constructs is presented. Future work will
optimize this approach to rapidly generate constructs that closely resembled the natural structure of
skin.
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Deciphering The Interplay Between Metabolic Dysfunction And Inflammation In Human
Skin Conditions
Simon-Pierre Gravel
PGC-1s nuclear coactivators are important regulators of mitochondrial biogenesis and cellular
metabolism. PGC-1α has been by far the most studied member in cancer research, but its role in
skin remains poorly characterized. In melanoma, PGC-1α has metastasis suppressive functions and
its activity is dependent on context specific determinants such as oncogenes (BRAF) and
melanocyte lineage specific proteins (MITF). Besides, PGC-1α integrates metabolic stress through
post-translational modifications by AMPK and sirtuins. In addition, we have recently shown that
PGC-1α can confer growth advantage to tumors cells by supporting glutamine metabolism and
lipogenesis. We also have evidence that the expression of PGC-1s can be modulated by specific
nutrient depletions and metabolic drugs, suggesting that melanoma progression could be targeted
through PGC-1s by various therapeutic approaches. Our new laboratory will examine the regulation
and role of PGC-1s in keratinocytes, dermal fibroblasts and melanoma cells, and will study the
interplay between metabolic dysfunction and inflammation in skin conditions. We will use highthroughput screening approaches to test libraries of compounds and NIH-approved drugs, as well
and shRNA libraries to identify new targets and propose therapeutic strategies to treat inflammatory
skin conditions and metastatic melanoma. Through the combined use of multi-omics technologies
(metabolomics, transcriptomics, secretomics) and real-time kinetic analyses, our work will provide
an integrative understanding of the molecular bases of skin inflammation. Finally, our findings will
be validated in 3D-skin models and immunohistochemical analyses of human skin biopsies.
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Involvement Of Wound Healing Myofibroblast-Derived Microvesicles On Collagen
Production By Human Skin Fibroblasts
Syrine Arif, Sébastien Larochelle, Mays Merjaneh, Véronique J Moulin.
Centre de recherche d'Organogénèse Expérimental de l'Université Laval/ LOEX
Myofibroblasts are cells differentiating from fibroblasts that appear during healing to produce new
extracellular matrix (ECM). In presence of serum, myofibroblasts from normal wound (Wmyo)
produce microvesicles (MVs). We suggest that MVs could contribute to the production or
remodeling of the new tissue. After MVs isolation, they were characterized by the evaluation of
their protein concentration followed by their aspect and size distribution. Human skin fibroblasts
(Fb) were then treated with fluorescent MVs and quantification of Fb fluorescence was performed
by flow cytometry. In parallel, Fb were cultured in presence of different concentration of MVs until
confluency. Following the treatments, parameters linked to the ECM were studied: cell growth by
cell counting, pro-collagen I dosed by ELISA and MMP activity level determined using an
enzymatic test. A-SMA cell expression was evaluated using flow cytometry. MV proteins
concentration were 5.9±3.4 pg proteins/cell/48h. Transmission electron microscopy pictures showed
a well-defined structure of MVs. Diameter of MVs were 396.56 nm ± 51.16 by dynamic light
scattering. Incubation of Fb with fluorescent MVs increased cell fluorescence. Fb treatment with
MVs significantly stimulated cell growth. A-SMA expression did not change in presence of MVs
while no MMP activity was detected in culture medium following stimulation with MVs. Procollagen secretion quantification showed a significantly increase of its level in Wmyo culture
medium when MVs were added. Uncovering the mechanisms of MVs actions on ECM synthesis
and remodeling would be a great advance in MVs domain and tissue regeneration.

Rémy Pépin
LOEX, centre de recherche du CHU de Quebec-Universite Laval

WH08

Development of a Human Innervated Tissue Engineered Skin for the Study of
Neuroinflammation
Rémy Pépin, Quentin Muller, Marie-Josée Beaudet, Vincent Flacher, François Berthod
LOEX, centre de recherche du CHU de Quebec-Universite Laval, Quebec, Canada
Cutaneous innervation is a major component of skin physiology. In addition to sense of touch,
temperature and pain perception, innervation controls neurogenic inflammation, which is an
essential factor in triggering inflammation. Innervation has also been shown to enhance wound
healing, and could be involved in many cutaneous inflammatory diseases. However, a major
limitation in the study of skin innervation is the restricted access to human sensory neurons
(SN). To develop a tissue-engineered human innervated skin model, we used human inducedpluripotent stem cells generated from dermal fibroblasts. We differentiated them into sensory
neurons characterized by their expression of the specific markers Brn3a, TRPV1 and Neurofilament
M. The functionality of these sensory neurons was assessed by the quantification of Substance P
and calcitonin gene-related peptide (CGRP) release upon stimulation with Capsaicin, allyl
isothiocyanate or KCl. The iPS-derived sensory neurons were then incorporated into a tissueengineered human skin made of fibroblasts, endothelial cells and keratinocytes. Neurons were
observed to organize into a network of neurites from the dermis up to the epidermis. Once
incorporated into the three-dimensional skin model, human sensory neurons maintained their ability
to respond to TRP agonists. This innervated tissue-engineered skin could be extremely powerful to
develop models of various skin diseases in which sensory neurons are involved since all cells can be
generated from a single skin biopsy.
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